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I. Introduction

It is well accepted among economists that the contribution of an

investment project to social welfare is quite different depending on

whether the output (input) of the project comprises traded or non-

traded goods and on whether it increases (decreases) consumption or

investment. This is *clue to the existence of distortions in the foreign

exchange and capital markets respectively., which - create divergencies

between the social marginal value and the social marginal cost of

increasing (or decreasing) the amount of both foreign exchange and savings.

Most economists also accept that the social contribution of a project

may be different depending on whether all or part of its net output

goes to the government or to the private sector. This is so because a

lack of optimality in the size of the public sector budget creates diver-

gencies between the value of government consumption and investment on

the one hand and its counterparts in the private sector,on the other.

Since projects will in general have different impacts on foreign

exchange, investment and government income and since their benefits and

costs have to be compared in order to make rational investment decisions,

a common numeraire is needed. If this numeraire were arbitrarily selected

to be private consumption in domestic units,,a way to transform foreign

exchange, investment and government income into private domestic consump-

tion is needed. This is the method followed by Schydlowsky et al., (Schy.

et al.) who make use of the Shadow Exchange Rate (P$) to transform the
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value of foreign exchange into private domestic consumption, of the shadow

price of capital (Pv) to transform the value of private investment into private

domestic consumption and of the shadow price of fiscal resources to translate

government income into private domestic consumption. If, on the other side,

the numeraire was arbitrarily selected to be investment in the hands of the

government in foreign exchange units, a way of transforming consumption into

investment values, domestic into foreign exchange values and private into pub-

lic income values is needed. This is the method followed by the World Bank's

Squire-Van der Tak (SVT) approach which is based upon I.M.D. Little and

1
J.A. Mirrlees's method. They make use of conversion factors to transform

domestic values into foreign exchange values and of the reciprocal of the value

of public income () to transform domestic private consumption into both

public income and public investment. This "double" transformation is possible

for SVT because the intended numeraire is "uncommitted or freely available

government income" and it is assumed that all uncommitted government income is

equally valuable because it is spent optimally, i.e., the distribution between

government consumption and investment is such that the social marginal value

of one unit of public investment is equal to the social marginal value of one
2

unit of public consumption.

In principle, methodologies using different numeraires should be exactly

equivalent, i.e., the selection of a numeraire should make no difference to

the investment decision process. For this to be true, however, it is

1 All references in this paper correspond to Lyn Squire & H.G. Van der Tak,
"Economic Analysis of Projects," a World Bank Research Publication, J. Hopkins
University Press, 1975 and to I.M.D. Little & J.A. Mirrlees, "Project Appraisal
& Planning for Developing Countries," Basic Bk., Inc. New York, 1974.

1 This assumption may be easily modified by making only part of government
income to be the numeraire (i.e., government investment) without changing the
nature of SVT's method. Shadow prices would then be needed to transform all
other expenditures into the selected numeraire (this is not done by SVT however).
It should also be noted that no specific shadow price is calculated to transform
private savings into public income. "Private saving is initially assumed to be
socially costless (...as valuable as public investment, or income), but then an
adjustment is made to allow for the increase in future private sector income in
excess of that generated by public investment." SVT, p. 116. It should also be
noted that no shadow price is defined to transform committed into uncommitted
government income.
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absolutely necessary that all methodologies compute the same "shadow

prices" to transform one numeraire into another; the same numbers would

be required to transform foreign exchange into domestic values or invest-

ment into consumption values or government income into private income, etc.,

or vice versa.

This paper examines the above issues in order to establish the equi-

valences and discrepancies between.SVT and Schy. et al. Section II is

devoted to explore the equivalence of using multiple conversion factors to

transform the domestic value of non-traded goods into its foreign exchange

equivalent as • opposed to the use of a Shadow Exchange Rate (SER) to trans-

form foreign exchange into its private consumption equivalent. Section III

explores the valuation given by Schy. et al. as opposed to SVT to a very

special non-traded good, labor. Section IV examines the effects of a pro-

ject on the rate of investment and the valuation given to transform it into

its consumption equivalent, including the valuation of public as opposed to

private income. Finally, Section V compares the process of discounting and

the choice criterion which summarizes all the above into a single algorithm

for investment decisions.
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II. Conversion Factors versus Shadow Exchange Rate

II. 1. The two approaches in general In order to compare projects with

different impact on the availability of traded and non-traded goods,

a foreign exchange equivalent to the domestic value of non-traded goods or

a domestic equivalent to the foreign exchange value of traded goods is

required. Schy, et al. belong to the set of methodologies that "inflate"

the foreign exchange value of traded goods in order to arrive at their

domestic equivalent. This is done by using the Shadow Exchange Rate which

is meant to reflect the domestic value of the increase (decrease) in con-

sumption (their numeraire) generated by a small change in the availability

of foreign exchange. SVT on the other hand, prefer to "deflate" the domes-

tic value of non-traded goods to arrive at their foreign exchange equivalent.

Therefore, if the same classification of traded and non-traded goods were

made by the users of both methodologies and the same number were to be used

to inflate or deflate respectively, both methods would be exactly equivalent.

SVT argue,however, that their method to deflate the value of non-traded goods

is fundamentally different from the one used by "more traditional approaches.'I

This would be so because the deflation process should be done, in principle,

by using a different conversion factor for each non-traded good:

A more traditional approach ignores the need for differential
conversion factors altogether and simply applies one conversion
factor for all non-traded items. 2

It is argued in this paper, however, that SVT's method of computing the

foreign exchange equivalent of a non-traded good is, in theory at least,

exactly the same as Schy. et al's 
3 

method of computing shadow prices for

non-traded goods:

-SVT, pp.35

2 Ibid,pp.35

3 The same as UNIDO Guidelines also, see UNIDO chapters 4 and 5.



Consider, for example, that a project increases demand
for a non-traded commodity that is met in part by expanding
its output and in part by a shift in consumption away from
other uses. With respect to expanding output, the marginal
social cost of increased production should be assessed. This
is accomplished by valuing the inputs required to expand
production at shadow prices. Traded inputs can be valued
directly at border prices. Non-traded inputs can be further
decomposed into their constituent inputs -- unless they are
drawn away from use elsewhere, in which case they must be
treated in the manner described below -- until all inputs con-
sist of directly and indirectly traded goods and of basic
domestic inputs (that is, mainly labor and possibly some other
primary resources ,such as land, which are evaluated at their
shadow prices). With respect to the secaldpart, a shift away
from other uses, the forgone marginal social4benefit of reduced
consumption elsewhere should be assessed..."

The above quote corresponds exactly to Schy. et al.'s advocacy of

"second best shadow supply prices and second best shadow demand prices", In

other words, non-traded goods would be shadow.priced by computing

Marginal Social Cost (MSC), Marginal Social Benefit (145B) or a combination

-
of the last two as required by market conditions.

6 
in practice, however,

most SVT's conversion factors are computed on the supply side only:

"with regard to elasticities, it is recommended that, unless there is

specific information to the contrary, an infinite elasticity of domestic

supply be assumed".7

In summary, methodologies using multiple conversion factors to

value non-traded goods generate the same yearly flow of net benefits as

the ones using a unique shadow exchange rate provided that: a) the

same classification of traded and non-traded goods is made by the users

SVT, pp. 33 and 34.

5
D. M. Schydlowsky, "Project Evaluation in Economies in General

Disequilibrium: An Application of Second Best Analysis." p.17.

6
0n this, see Section 11.3. below.

7
SVT, p. 125.



of both methodologies, b) the same decision is made with respect to

shadow pricing non-traded goods at Marginal Social Cost, Marginal Social

Value or a combination of the last two as required by market conditions,

and ) The same number is computed to "deflate" the value on non-traded,

goods or to "inflate" the value of foreign exchange. For this to happen, the

same assumptions would need to be made with respect to the nature of the

Balance of Payment adjustments necessary for the country to obtain additional

consumption or to absorb additional foreign exchange.
8

11.2. The equivalence of the two approacnes

It does not suffice to compare SVT's multiple conversions factors

to Schy. et al.'s unique shadow exchange rate to arrive at the conclusion

that they are different methodologies. It is necessary to go beyond the

first appearance and look into how the conversion factors are computed

and used to obtain a yearly flow of benefits and costs and compare them

to the yearly flow obtained by Schyd. et al when applying the SER to the

value of traded goods.
9 

The following subsections examine further the

conclusion that both yearly-flows are exactly the same provided some care

is taken with the definition and valuation of non-traded goods and with

the Balance of Payment assumption required to arrive at the Shados Exchange

Rate.

11.2.1. The yearly flow of benefits and costs

In order to clarify the equivalence of using multiple conversions

as opposed to a unique SER in obtaining yearly flows of benefits and

costs, let us take a simple case where all conversion factors are valued

on the supply side, at Marginal Social Cost. At this stage, let us also

8
See section 11.2.3 below.

9
The same conclusions arrived at the end of this Chapter apply to

UNIDO's and Harberger's use of a unique SER.
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assume that consumption is equally valuable as investment.

Imagine a project that produces one traded gdod T1 and requires

inputs of a traded good T2, non-traded inputs NI, N2, and Labor L.

Let us define,

a
xy = amount Of input x required to produce one unit of output Y;

where x = N N
2' 

T
2' 

L; Y = T N
1' 

N
2,
; X -74 Y

P
Ti 

= Border price of Ti; i = 1, 2.

= Conversion factor of non-traded good Ni; i = 1, 2 (Border priceFNi

"equivalent" of Ni)

= Conversion factor of labor (Shadow wage rate at border price

"equivalent").

Therefore, the net benefits at border prices

the availability of T1 by one unit are:

B
B = P -
T1  T1

- 
a_N
1 1 N1
T

of a project increasing

- a Fe"
LT
I 

L
(1)

Since F
N 

and FM are conversion factors and it is assumed that they

will be computed on the supply side, i.e., at Marginal Social Cost (MSC),

we would need to "decompose" the cost of producing N1 and N2 into its traded

and non-traded inputs, therefore,

= a- 13 + N
2113: T2

= aT2N2

ay v FL , Marginal Cost of producing N1
--I (at border prices equivalent)

2
+ aLN L F- . Marginal Cost of producing N2

(at border prices equivalent)
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By replacing FN1 and FN2 into (1), we have

BP
BT = PT
1 1

aT2T1

aN
1 

taT N-2 1 -
aN2Ni FN1

— a"il2T1 aT2N2 Pt2 aLN2 FL]

aLT•1 FL

By replacing FN into (2) and factoring, we get

. 2

B
BP

T

where,

PT
2

AT T aT T aT N aN

2-1 2 1 2 1 I

aTN2 a
21

a
1m NNN TI

aLN1 aNIT1

aT2N2 
aN2T1 

+

aN T

(2)

(3)

per unit direct and

indirect cost of the

total amount of T2
required to produce

one unit of T
.1

aLN 3N2N1 aNiTI
= per unit

direct and indirect cost

of the total amount of

labor required to produce

one unit of T1



As we can see from (3), in the process of calculating MSC for each non-

traded good, everything was left in terms of the international prices of the

(only two in this example) existing traded goods T1 and T
2 

and in terms of

only one conversion factor, FL.

Therefore, in spite of there being initially 3 conversion factors

(F
N' FN 

and F
L
), one for each non-traded good and one for labor, which gives

1 2 
the impression of "multiple exchange rates," at the bottom there is only one

conversion factor, the one that transforms the cost of labor into its border

10
price equivalent. But labor is a typical non-traded intermediate good which

should be valued at its supply price, demand value, or a combination of both

depending upon the conditions of the labor market.
11

Furthermore, the supply

price of labor is no more than the marginal utility of consumption of leisure.

Also, the social value of its demand price is no more than the marginal utility

of the final consumption goods (net of social costs) created directly or in-

directly by the productivity of labor. Therefore, at the end, everything is

reduced to transforming the marginal utility of consumption into its border

price equivalent. This is obviously done by the so-called "Consumption Con-

version Factor,"

This conclusion is particularly ironical if you take into account the

emphasis placed by SVT on the need for multiple conversion factors
12
, one for

each non traded good, and that the origin of the OECD manual
13
, on which SVT

10 It,should be noticed that only one type of homogeneous labor is
assumed and that this is the only primary factor of production here.

11 See Sections 11.2.2 and 11.2.3 below.

12 See specifically pp. 35 of SVT.

•13 I.M.D. Little & J.A. Mirrlees (LM henceforth), op. cit.
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is based, rested on the desire of its authors to get rid of a concept so

"casual" as the SER: "In principle the SER appropriate for UNIDO is the in-

verse of our Tconsumption conversion factor', i.e., the change in the border

value of imports and exports caused by a marginal change in aggregate consump-

tion measured in domestic market prices. This is of course a difficult thing

to measure: and there is a danger that much less appropriate procedures will

be used (and, indeed, in the Guidelines' case studies the SER is apparently

estimated in a casual manner)." 
14

We have shown, however, that LM or SVT's

use of multiple exchange rates (conversion factors), one for each non traded

good, is only apparent. The only conversion factor they really have is the

one they want to reject: the consumption conversion factor.

In general, hOwever, you would have to transform the domestic value of

each different "primai-y factor of production", i.e., labor, land, and entre-

preneurship, into its border price equivalents. This is done by using the

same kind of conversion factor: the consumption conversion factor. Of course,

if the consumption pattern created (or foregone) by each one of these primary

factors of production were far apart from the consumption basket of the

average consumer, different consumption conversion factors would be needed.

This is quite a different issue, however. It is not that you need one different 

conversion factor (exchange rate) for each non-traded good, but that the pattern

of demand for present and future consumption created by each project may be

different, originating different effects on consumption and savings (see Chapter

IV below).

In the case of land, although no explicit formulation is given for its

shadow price either in L-M or in SVT, a reference to it is made on p. 223

14 Ibid, p. 361.
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of the 1974 version of L-M. Also, what is said by SVT in relation to labor's

marginal product foregone is applicable to land's marginal productivity

(see page 118). The issue would be one of estimating the social value of its

marginal productivity as opposed to its market price. To do that you would

need to see the multiple uses for which this factor of production is required.

Since part of the land will be used to produce traded goods and part to pro-

duce non-traded, its valuation will follow a process similar to that of

"decomposing" the cost of producing non-traded goods to get their conversion

factors. In this case, however, the decomposition would be on the demand side,

looking for the multiple uses of land.

Therefore, if at the end of the decomposition process one converts the

domestic values of primary factors of production by using a unique consumption

conversion factor, the yearly flow of benefits and costs are the same for both

approaches. This will be exactly true, however, only if the same process of

classifying and valuing non-traded goods is carried and if the same formula

were to be used to compute the consumption conversion factor.

11.2.2. Classification and valuation of traded and non-traded goods

The decision of what goods are to be considered non-traded goods (and

therefore to compute conversion factors for them) does not really belong to

any methodology in particular, but to the best judgement of the experts

(economists?) on the country under study. Since there always exist non-traded

goods which could potentially, under different trade policies, be traded (the

15
so-called tradeables ), a decision should normally be based upon a judgement

15 See Lyn Squire-Van der Tak, p. 90.
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on the stability of the existing trade restrictions like import quotas, or

prohibitive tariffs. If these are taken as given, second best shadow prices

are not only required, but they imply to value those potentially traded goods

as if they were non-traded. Traditionally, however, decisions have been based

upon the physical characteristics of those goods that could not be transported

to or from outside the country at reasonable costs, or could not be transported

at all. This explains why electricity, construction and domestic transporta-

tion are the typical examples for which conversion factors are normally

computed in spite of the existence of many products which will probably never

be exported or imported due to restrictions to international trade.

The very nature of a second best world implies, therefore, that the

inclusion (or exclusion) of tradeable goods in the non-traded category is

a matter of judgement. It has been argued however, that L-M's methodology,

on which SVT's methodology is based, requires dealing with tradeables as if

they were traded, implicitly assuming that trade distortions should (and

16
would) be removed. They would therefore value benefits and costs at first

best rather than the more accepted second best shadow prices. L-M and SVT's

methodologies are not, however, dependent upon the classification of goods

among traded and non-traded. Conversion factors could be applied to any

good selected to be non-traded. There may be, on the other hand,

a personal bias of the authors of the OECD manual who seem to feel more

16 See Partha Dasgupta, "A Comparative Analysis of the UNIDO Guidelines

and the 0.E.C.D. Manual," Bulletin of the Oxford University Institute of

Economics and Statistics, Feb. 1977. Also, S. Marglin, "The Essentials
of the UNIDO Approach to Benefit Cost Analysis," Symposia on the use of

socio-economic investment criteria in project evaluation, IDB-UNIDO,
Washington, D.C., 1973.
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comfortable the more goods are valued at world rather than domestic prices,

even if those goods never get involved in trade due to (right or wrong)

restrictions to international trade. UNIDO and Schydlowsky, on the other

hand, place their emphasis on valuing a good as traded only if it is

in fact exported or if it in fact substitutes for imports.
17

In order to decide whether a particular good is to be considered

traded or non-traded, an analysis of the market conditions affecting its

production and sale is needed. For example, if domestic relative prices

of commodities change as a response to changes in their availability, both

domestic consumption and domestic production will be affected, requiring

a measurement of their shadow price in terms of Marginal Social Benefit (MSB)

and Marginal Social Cost (MSC). Only if there are no changes in price and

it is rather the. availability of exports or imports that is affected, should

the good be considered traded and be valued at the corresponding FOB or CIF

price.

It is worth noting here that this dependence upon the specific

characteristics of the market conditions (i.e., price elasticities and

adjustment mechanisms of the market) in order to decide whether to value

a non-traded good at MSB or MSC or both is one of the reasons why Schy. et al.

do not compute shadow prices for non-traded goods (conversion factors) 

that could be used mechanically without an analysis of the specific market 

17
See Schydlowsky, op. cit. March, 1973, p. 17.
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at hand. The idea is that this is better done by_the.prject economists

who are supposed to know the characteristics of the markets for the outputs

and inputs involved in their projects. On the other hand, it may be very

convenient in practice to have numbers (conversion factors) previously

prepared by the Central Office of Project Evaluation (Little-Mirrlees

COPE) ready at hand for the use by project economists. But since it will

not be clear what type of valuation is most adequate until market conditions

for each non-traded good are analysed, it would be better for COPE not to

prepare conversion factors, but to give measurements of MSB, MSC and price

elasticities, asking the project economist to decide how to use them.

Furthermore, it may well be the case that changes in the availability

of a particular good affect not only domestic demand and domestic supply,

but also exports and imports at the same time, which would mean that this

good is traded and non-traded at the same time! For example, there may be

cases where the increase in production is large enough to transform pre-

viously imported goods into exports. Since the CIF price is higher than the

FOB price, 
18 the increase in supply would imply not only import substitution

and export creation, but also displaced domestic production and increased

domestic consumption. Part of this production should be valued at border

prices of course, but displaced domestic production has to be valued at MSC

and increases in consumption at MSB. The analysis to decide what is going

on has to be left to the good judgement of the project economist who is

supposed to know the market for the product of his project. In this particular

case he would need to have not only the CIF and FOB prices, but also the values

of MSC and MSB.

The... existence of an import tariff would reinforce this argument.
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The following graph illustrates the above example. SoSo is domestic

supply before a project is implemented. Do Do is domestic demand. Assum-

ing a small country situation (international prices given), domestic

price would be Pcif(l+t) where t is an import tariff. At this price, con-

sumption before the project is implemented would be 00O3 domestic production

would be 0140 and imports would. be MoCo. If supply increases to SIS1 due to

the project, the domestic price will go down to the level of the FOB price,

displacing domestic production of MoMI of those who cannot compete at this

lower price, substituting all imports of MoCo which are now produced by the

project, inducing additional consumption of C0C1 due to the lower domestic

price and creating exports of Cixi at the FOB price.

PCIF(l+t)

pCIF

PFOB. 

1 Mo
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Is this production traded or non-traded? Both, of course. Part is traded

and part is non-traded. Should the non-traded part of this production be

valued at MSC or MSB? Both, of course. The reduction of domestic production

from M to M
I represents a saving of resources, a saving of the marginal

cost of producing MiMo (which is now produced by the project) and should

therefore be measured at MSC. The increase in consumption from Co to C1

should clearly be valued at Marginal willingness to pay or MSB. Should the

traded part of the project production be valued at CIF price or FOB price?

Both, of course. Import substitution of MoCo should be valued at CIF price

and additional exports of C1X1 should be valued at the FOB price. The total

new amount of M
1 
X
1 
produced by the project (horizontal difference between

SS andSS ) is divided betweenMM +MC +CC +CX of which
00 lo oo ol 1 l'

M1M0 and Co 
are non-traded, M1

 
M0
 valued at MSC and Co C1 valued at MSB.

M
o 
C and C1

 
X1 represent traded production, of which M0 

C0
 is import substi-

tution and CIX1 
are exports.

- 19
Both Little - Mirrleeg - and Squire-Van der Tak accept the possibility

of valuing non-traded goods at Marginal Social Benefit (MSB), Marginal Social

Cost (MSC) or a combination of both, depending upon whether extra demand for

(supply of) a unit of the commodity reduces (adds to) consumption of it

elsewhere or increases (decreases) production of it, or both. In the extreme

case where supply of the non-traded'is totally fixed, an increase in its

demand will necessarily forego consumption of it elsewhere and the shadow

price would have to be MSB. Also, in the extreme case where supply of the

non-traded could be expanded at constant marginal costs in response to an

increase in its demand, the shadow price will have to be MSC. In general,

19 See Section 9.4 of the 1974 version.

See Lyn Squire-Van der Tak, pp. 33-35.
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production of a non-traded could be expanded in response to an increase

in its demand, but only at increasing marginal costs. Therefore, higher

price is required which in turn means some consumption by former users

is foregone. The shadow value of the non-traded would then be, in general,

a weighted average of MSB and MSC depending on how the market for the

non-traded good reacts in response to marginal increases in its demand

or supply.

This is well reflected by SVT when they indicate that non-traded

. 21
goods should be valued according to the expression, -

Sh  E a ÷ 7$
-

Nt +

pshwhere shadow price of a non-traded goodNt

• supply elasticity

'7 = demand elasticity

a • ratio of MSC to domestic price . production conversion factor

= ratio of MSB to domestic price = consumption conversion factor

nsh
In case e + therefore msc should be computed. In case2 'Nt

S 
0, psh ..,

5 therefore MSB should be computed. Therefore both MSC andNt

MSB should be computed when O<E<c°.

In spite of the clarity with which this is expressed both in Little-

Mirrlees and SVT, they almost never in practice recommend one to calculate

conversion factors for non-traded goods at MSB: "With regard to elasticities,

it is recommended that, unless there is specific information to the contrary,

an infinite elasticity of domestic supply be assumed" (SVT, p.125). The

2 
1See Squire-Van der Tak, p. 145.
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practical consequence of this recommendation is that conversion factors are

always computed on the supply side only. They constitute, in fact, a cost

decomposition aimed at estimation of MSC.

The existence of multiple conversion factors (multiple exchange rates),

one for each non-traded good, is then no more than multiple MSC, for each one

of them. Furthermore, in order to obtain each MSC, it is necessary to decompose

the cost of production into the traded and non-traded inputs required to produce

it. If non-traded inputs are involved, they should be valued by repeating the

same procedure until one has, hopefully, gone through the whole input-output

matrix and arrived at primary factors of production.
22

Once one arrives at some primary factor of production, let us say labor,

one would have to transform it into its equivalent in border prices. As we

have already mentioned, this is at the end of the process reduced to applying

the consumption conversion factor, the meaning of which could be interpreted

as the reciprocal of the shadow exchange rate. At the end, therefore, both

methodologies would be using only one kind of conversion factor (exchange rate),

the consumption conversion factor. As a consequence, the yearly flow of net

benefits computed by L-M and SVT would be the same as those by UNIDO, Schydlowsky

and Harberger, provided that everybody uses the same algorithm to compute this

shadow exchange rate. In turn, the particular formula to be used would depend

upon the special characteristics of the foreign exchange market, which will react

to the increases in demand for present consumption and future consumption

(savings) created by the projects in quite different ways depending on the differ-

ent nature of the foreign exchange markets of each country. Consequently, it

could not be that the same formula for the consumption conversion factor be

applied for so many different countries having such different adjustment

conditions.

by the way, the similar procedure would have to be used if one were
computing MSB for an intermediate good, looking into all the uses of it until
arriving at final consumption.



11.2.3. Link to the labor market and balance of payments adjustment mechanisms

Let us now examine the cost of labor, which is the only value we are

left in equation (3) of page 8 that has to be "converted" from domestic

to border prices. To do that, we will examine each one of the components

of SVT's Shadow Wage rate.23

SWR = ma + (w-m) - (w-m)0 —
d

(Shadow [labor's [net social [social cost
wage = foregone 4- cost of of reduced
rate) Mg. product increased leisure]

at accounting consumption]
prices]

where,

a = conversion factor for output = ratio of marginal social cost of

production (at border prices equivalent)to domestic price of production

m = foregone marginal product at domestic prices

W = wage rate at the new job (market rate)

d = distribution parameter (value of private sector consumption level c

relative to that of the average level of consumption E)

q(1-s) a

i - sq.

i = consumption rate of interest (social time preference)

v=

= marginal product of capital

= consumption conversion factor

s = marginal propensity to save

(f) = ratio of the social to the private evaluation of foregone leisure

(disutility of effort)

e = ratio of the wage earner's own evaluation of the disutility of

effort to his additional income.

23's
ee page 83 of Squire-Van der Tak, 1975.
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Let's call P

investment.

q(1-s)

i-Sq
- Va = partial equilibrium shadow price of

In order to compare this SWR to Schydlowsky's, let us make e¢ = 1 and

d = 1. This is equivalent to saying that the worker's own evaluation of

leisure adds to social welfare, and that either there is no concern for

income distribution or that the value of leisure is measured at some

"average consumer level."

Then,
P -
K a SWR = ma OW - m)a( (5)P
K 

P
K

where, P = wage earner's own evaluation of the disutility of effort.

P •
[Note that e -  

(w - m)

The 2nd term of equation (5)
P
K -
P
K

a worker who was getting m before) x (excess value of PK above one) x

(consumption conversion factor), everything measured in the numeraire,

investment, so it is divided by PK. This is so because, a) it is assumed

that former wage was his marginal productivity, and b) all workers' additional

income is totally consumed therefore it is transformed into border prices

equivalent using the consumption conversion factor (a) [see page 83 of SVT.]

Taking World Bank efficiency analysis only (before adjustments for

income distribution and before investment reinvestment effects), therefore

measuring consumption only in terms of the SVT numeraire, we may forget about
P -1

the 2nd term (w - m) a( ). This is equivalent to our initial assumption

(page 7) that consumption is equally valuable as investment, i.e.,

24

- m) )(3 is (additional income of

P = 1 24
K •

n the inclusion of this "investment effect" within the shadow price
of labor, see Chapter III of this paper.
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So,

a SWR = ma P
L 
PK 

= ma P
L

where,

ma = labor marginal productivity x production conversion factor

P
L
a= supply price of labor x consumption conversion factor.

To add labor's marginal productivity to its leisure value is an unintended

mistake. SVT do not mean to add both (m and P ) 
L' 

but a weighted average,

Harberger style (see Appendix, page 146) where they say, "A shadow wage rate

is not derived here because the actual derivation will depend crucially on

the way in which the relevant labor market works" 2..5.. "In essence, the

analyst is still working with equation (A24)*, but..." 26

Therefore, depending upon the working of the adjustment mechanism of the

labor market, a weighted average of m and PL would be needed, or m alone in

the case of full employment with inelastic supply of labor or, as Schydlowsky

assumes it, only PL in case you assume unemployment and no product foregone

as a new investment pulls labor from some kind of unlimited supply. So, if

only leisure is foregone,

SWR = P
L
a

which would be the "consumption" value of leisure in foreign exchange equivalent.

So, replacing FL on equation (3) of page 8, we have,

BP
BT = 

P  &r2 1 P ALT
1

(3')

25There is a very strange asymmetry between this and the treatment
given to other non-traded goods. Actually, the actual derivation of ALL
NON-TRADED will depend crucially on the way the relevant market works, as it
is argued in this paper.

2.6
Equation 124 is, in essence, Harberger' . See page 16 of this report.
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Equation (3') shows the yearly flow of net benefits in foreign

exchange units. To measure them in consumption units we need to divide

by a, the consumption conversion factor,

BBP
T 1 - AT

2
T
1

.11.111.

1
PL (3")

However, the conceptual meaning of 13 is that of the reciprocal of

Schydlowsky's (and UNIDO's) shadow price of foreign exchange (P$). The

latter is defined as "the increase in consumption generated by a marginal

increase in the availability of foreign exchange."

1 C BP
Therefore, by making f3 = TT- and BT = B, P = consumption value

of foreign exchange benefits, we have,

B
C
T
1 1 $ 2T 1T2 ALT (6)

which is the yearly value of benefits in consumption units (Schydlowsky-

UNIDO). Therefore, the yearly flow of benefits measured in foreign

exchange units (Little-Mirrlees, Squire-Van der Tak) could easily be

transformed into benefits measured in consumption units (Schydlowsky-

UNIDO) by simply dividing them by the consumption conversion factor (or

what is the same, multiplying them by the shadow price of foreign exchange.)

In order for this to be exactly correct, however, we need to remember that,

at this stage: a) no reinvestment of benefits nor income distribution

effects have yet been computed, i.e., there was a need to eliminate the
P
K 
- 1

a ( from the SWR's formulae on page 19 of

this report, assuming P
K
, (I) and d had values of one (same page), b) the

same valuation of non-traded goods has to be made, i.e., at MSB, MSC or both,



723 -

according to the working of their respective markets, and c) the consumption

conversion factor has to be interpreted as the reciprocal of the shadow

exchange rate. The next section, 11.3 is devoted to discussing point c).

Chapter III, in turn, is devoted to the shadow wage rate and the inclusion

of a savings effect in it.

11.3. Balance of payment adjustment mechanism

We have argued that in spite of seeming to have different

exchange rates for different non-traded goods, L-M and SVT only have one

exchange rate, the consumption conversion factor (CCF). All the others

do not properly fall within the category of "exchange rates," but are com-

putations of the Marginal Social Cost or Marginal Social Benefit of

producing non-traded goods. The only exchange rate they have at the end of

the process of shadow pricing these non-traded goods is the one that transforms

the marginal utility of final consumption goods into its foreign exchange

equivalent, i.e., the consumption conversion factor.

The conceptual definition of the shadow exchange rate is "the increase

(change) in consumption that is created by an increase (change) in one unit

of foreign exchange," By the same token, a consumption conversion factor

could be defined as "the increase (change) in foreign exchange that is

necessary in order to generate an increase (change) in one unit of consumption.

But the amount of foreign exchange needed for that purpose will certainly

depend upon how the economy adjusts when facing an increase in its demand

for (supply of) foreign exchange. That is why different authors (Harberger,

Schydlowsky, UNIDO, etc.) have different algorithms when computing the shadow

27
See Little & Mirrlees, 9p. cit. 1974, page 361.

7,27
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exchange rate, (consumption conversion factor); i.e., they are making different

assumptions about the way the economy adjusts.

11.3.1. The UNIDO Guidelines form as compared to SVT

If an increase in the availability of foreign exchange were immediately

spent on consumer goods (assuming all imports are consumer goods in the

margin);
,28 

then the shadow price of foreign exchange (S.E.R.) would be as

specified in UNIDO's and very similar to the reciprocal of SVT's consumption

conversion factor:

pD9M

= E ai   where E a. =p CIF (7)

The above is the UNIDO guidelines' shadow price of foreign exchange.
3Mi

Since a. =   is the marginal share of i imports in total imports, and3M
1all foreign exchange is immediately spent on additional imports, Ea-

]. 1 pCIF

represent physical amounts of the different additional goods that would be

imported with one additional unit of foreign exchange. Their "social value"

is, therefore, the above amount times the domestic willingness to pay for
DOM 
.Peach good, represented here by its domestic demand price ( ).

It should be noted that the fundamental assumption underlying UNIDO's

29P$ is the absence of capital goods in the marginal composition of imports.

r DOM1 .This is consistent with the fact that the domestic price 03 f Is being

used as a proxy for "welfare value." In fact, in the absence of rationing

or of creation of consumer surplus, the domestic price reflects marginal

willingness to pay which is, by definition, the 'social" value of a final

comsumption good. If capital goods were to be included in the formula,

however, they could not be shadow priced at their domestic price. The net

21,3-
• This would be the equivalent to L-M's saying that all additional con-

sumption of the wage-earners is composed of only traded goods, see p. 271,
on oit 1974.

29
See UNIDO, p.220



_ 25_

present value of the flow of consumption added by one additional unit of

a capital good would be needed. This "social" value would be quite different

from the domestic price of a capital good."

Under the simplifying assumption that marginal and average propensities
M. M.

rto import are the same i,717-= e and that tariffs are the only cause for

divergence between domestic and world prices, (7) becomes

Ps ( 1 tm ) (8)

where R is the nominal exchange rate and t are tariff collections on

imports as percentage of total imports.

Both formulations (7) and (8) have their image reflected in SVT's

consumption conversion factor 31

a
Xi

i j P.
1

1
1 + t

m

(7')

(8')

The only difference an important one lies in the definition of the cx..' s

and a,'s which are not necessarily the same: while the a.'s represent mar-13.

ginal propensities to import for UNIDO, the ai s represent proportions of

marginal expenditures for SVT.32 For both to be exactly equal, therefore,

it would be necessary that all the additional income created by a project

be not only immediately consumed, but totally consumed in traded goods.

°It should be noted that even when according to UNIDO Guidelines,
intermediate goods imports needed to produce consumption goods are allowed,
they do not adjust the corresponding domestic price to obtain a shadow
valuation that reflects distortions in the related markets for complementary
inputs and for final output. See UNIDO, p.220.

31see SVT, op.cit., pp.128-129.

32See SVT, op.cit., p.128.
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The normal case,however, will be one where part of the new income generated

is consumed and part is invested, and both consumption and investment may

be on traded or non-traded items:3 Furthermore, the final outcome on the

composition of imports will depend upon the adjustment mechanism of the

Balance of Payments in the economy.

11.3.2. The Harberger form as compared to SVT

Neither UNIDO nor SVT explain what market adjustment mechanisms

detelTanethelraltlesofa. ISanda— IS respectively. Harberger shows an

improvement in this respect by explicitly specifying an adjustment

mechanism of the foreign exchange market as determining the effects of a

change in the availability of foreign exchange on imports and exports:

increases in the availability of foreign exchange would lower the relative

price of traded as compared to non-traded goods, which is equivalent to a

revaluation of the domestic money, increasing therefore the demand for

imports and decreasing the supply of exports.

The following is a typical "Harberger" graph illustrating the above.

Here R is the exchange rate, X and M are the supply and demand for foreign

exchange respectively (equivalent to exports and imports under the small

country assumption of given world prices). R
o 
is the initial exchange rate

and t is the average difference between supply and demand prices for foreign

exchange due to distortions in international trade. After a shift in the

supply of foreign exchange by AD, Ro goes down to R1 increasing the demand

for imports from Q
o 
to Q and decreasing the supply of pre-existing exports

from Q to The magnitude of the respective changes depends upon the
x.

33 See Chapters III and IV below.
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go

.FE

respective demand and supply elasticities. The above explain the following

formula for Harberger's shadow exchange rate:

p$ = ex X( 1 tx ) nM 0 M( 1 tm)

x
• X + nm • M

where e
x 

is the supply elasticity of exports, t
x 
is the average differential

between domestic and FOB prices of exports due to distortions on the export

side, nm is the demand elasticity for imports and t
m 
is the average differential

between domestic and CIF prices of imports due to distortions on the import

side.

This Harberger formula is exactly the reciprocal of the so-called

"Standard Conversion Factor" of SVT. Even when theoretically they would

never use it (since each non-traded good would have its own conversion factor),
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this value has been recommended as a proxy to estimate the difference

between domestic and border prices for non-important non-traded items,

for which it would not be worthwhile to do detailed calculations.
34

11.3.3. The Schydlowsky et al. form.

As may have been noticed already from the previous discussion, one

of the main characteristics of Schydlowsky et al.'s shadow prices is

that they are strongly dependent upon the structure and functioning of

each of the relevant markets, i.e. depending on its specific characteristics,

each market will adjust differently in response to changes in demand or

supply. That is why conversion factors for non-traded goods are not

computed. The need to determine the adjustment mechanism of each

non-traded good market in order to decide whether a MSC, a MSB, or a

combination of MSC and MSB, is relevant as a shadow price, makes the task

more project specific (strictly speaking, "product" specific) rather than

"country specific". The computation of shadow prices left to COPE has

rather to do with the so-called "national parameters" i.e. those which

computation requires systematic information on facts that are relevant

to all (or many) different projects, like PS, PK, PL and P. On the

other side, this dependence upon the specific characteristics of each

market makes the task of computing "national parameters" more difficult.

Here lies the main source of discrepancy between Schy. et al. and the

rest of the methodologies.

The existence of import quotas, earnings repatriation schemes and

other regulations, will imply a shadow price of foreign exchange for one

•

SVT p.95.
35 See Section 1.1. of this report
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country quite different from the one relevant to another not having those

characteristics. The Balance of Payments of each country will adjust

differently in the face of an increase in the demand for foreign exchange.

This will imply a different algorithm to compute P$ for Schy. et al.

This is not so for L-M, or SVT: the same formula for the consumption

conversion, factor will be used irrespective of what country is under

analysis.

In general, since the value of foreign exchange will depend upon

the different uses to which it is allocated, it may very well be,

depending upon the the Balance of Payments adjustment mechanism, that

additional foreign exchange be used to increase imports of consumption,

intermediate or capital goods. Of course, neither intermediate nor

capital goods have a value by themselves, except in their capacity to

create or collaborate in the production of final consumption goods. So,

conceptually, the shadow price of foreign exchange measures how much

consumption is created directly and indirectly when extra foreign exchange

is available. This is certainly different from the way the consumption

conversion factor is computed in spite of the conceptual similarity

between it and P$. The consumption conversion factor asks for the foreign

exchange necessary to buy a consumption basket of goods. It does not

take into account,however, that part of the consumption basket may be

obtained, not simply by directly importing consumer goods, but also by

importing intermediate goods in an economy, let us say, with unused

capacity.

The above reasoning explains the following differences between the

algorithm used to compute the consumption cbnversion factor (CCF) and

•
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Schy. et al.'s shadow exchange rate (SER), which recognizes that both

intermediate and capital goods are also affected when there is a change

in the availability of foreign exchange:

SVT's Consumption Conversion Factor:

CCE = E m
c C r

c

Ac

where,

Em = 1
CC

X
c 

= world price of each consumption good c

P
c 

= Marginal willingness to pay for each consumption good c

Schydlowsky et al.'s Shadow Exchange Rate: 
P
c 

P P
K P$ = Em . + E m Emc C A I X 

I 
K X

c I I K K

where,

Em
c 
+ Em

I 
+ Em

K

A..
1

world price of good i, for i = , I, K

P
c 

marginal willingness to pay for consumption good c

P
I 

value of final consumption goods produced by the use

of intermediate good I net of social costs

PK 
net present value of consumption generated out of one

unit of investment in capital good K

One should notice that in order to estimate P$, both an estimation

of P
K 
and P

I 
are needed. To estimate P

I
 in turn, the marginal social

cost of all other inputs complementary to the imported intermediate

goods will be required. Also, many uses to which the intermediate
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imports will be allocated will probably generate taxes in addition

to tariff collections. As a consequence, the shadow exchange rate will

depend upon the shadow wage rate, the shadow price of capital and the

shadow price of fiscal resources (public income). Therefore,

P$ = F( P
L ' 

P
K ' 

P
G 
). This interdependence between shadow prices

created by the indirect way of producing final consumption, by importing

not only consumer goods but also intermediate and capital goods is

certainly not present in the computation for the consumption conversion

factor.
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III. The Shadow Price of Labor

III. 1. Alternative concepts and their implications 

The method to obtain a shadow price for labor should not be, in principle

at least, different from the method of obtaining the shadow price of any other

non-traded good, i.e., a demand price, a supply price or a combination of both

of them would be needed as required by the adjustment mechanism of the labor

market. Therefore, the social marginal productivity of labor would be the

correct shadow price under full employment with inelastic supply of labor.

The value of leisure foregone would be the correct shadow price under unemploy-

ment where workers could be picked up from an unlimited supply of them. A

weighted average of the above values would be needed in case the wage rate

changes in response to increases in the demand for labor. Different methodol-

ogies differ in their valuation of labor mostly because of different implicit

assumptions about the adjustment mechanism of the labor market. Once the

assumptions are made explicit, the differences normally disappear. The main

difference between SVT and Schydlowsky et al.'s valuation of labor, how-

ever, lies in the treatment given to the savings effect.

III. 2. The Savings Effect

Another source of discrepancy between different methodologies for Cost-

Benefit analysis is the treatment given to the effects of the project on the

rate of saving. Different projects differ in their savings effects mainly

because they generate income for people having different marginal propensities

to save. Little and Mirrlees, Squire-Van der Tak and UNIDO seem to oversimplify

by incorporating this effect within the shadow price of labor-- shadow wage

rate-- (SWR) It will be argued in this chapter that it is very inconvenient

to do so, mainly because the assumptions needed for this treatment to be correct

are not very realistic. This is why Schydlowsky et al. consider that the effects

of the project on the rate of savings should be part of the benefit-cost analysis af
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the project and should not be incorporated as part of the shadow price of

labor (SWR).

111.2.1 Schydlowsky et al., treatment of the savings effect

To show the above, let us start with our equation (6), page 21.

In order to concentrate our attention on the shadow wage rate, let us

simplify by assuming that labor is the only cost of production to

produce T
1 

and that there are no distortions other than those in the

labor market. Recall that we are measuring net benefits in consumption

units and have not incorporated any effect on savings. In other words,

it is assumed that all this "potential" consumption is actually totally

consumed, nothing is saved. We will now separate what part of this

potential consumption goes to each one of the only two economic agents

we have in this simplified case: labor and profit owners. Equation (6)

is transformed into:

" B
C 

= P - a
T
1 

T
1 

LT
I

Equation (7) could be rewritten as:

BT P
B

T
1 
= 

TI 
- a

LT
1 

w (profits)

+ a
LT1

w (wages)

(consumption of
leisure foregone
by workersl )

(7)

(8)

If s
r 

and s
L 
are the marginal propensities to save out of profits

C 
and wages, we may separate the total potential consumption (B 

'1
)into

Or, as Squire-Van der Tak call it, "disutility of effort," See
pages 83 and 150.

•
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actual consumption and future consumption (savings). Since P
K 
reflects

the consumption value of savings, the total value of present plus future

C*consumption generated out of producing T will be B
T 
, where:

w)[(1-s7T) + sl,PK]

aLT
I 

w[(1-s0 slaPK] - 
aLT

I
PL

Each term in (9) has the following meaning:

-a
w) (l-s.)is additional consumption of profit owners

a w 1-s0 is additional consumption of workersLT
i

-a

[aur wsi,
1

(9)

is consumption of leisure foregone by workers

-a w s ]P
K

is net present value of consumption generated

by savings out of wages and profits

Equation (9) reflects what Schydlowsky et al. mean when

they say that the savings effects should be incorporated into the benefit-

cost analysis of the project.

111.2.2. UNIDO is andSVT's treatment of the savings effect

In order to arrive at UNIDO's or SVT's shadow wage rate, let us

simplify equation (9) by assuming that all profits are saved and all

wages are consumed (s71. = 1 and SL = 0) Equation (9) would become:
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=(P
B 
-a w)P +a w -a P

T1 
*._LT

1 
LT
1 

LT
I 
L

Since (9') is measured in consumption units, we should divide it

2- 
by PK and multiply it by a in order to get it into L-M and SVT's

(9')

numeraire (investment in foreign exchange units). If we also factorize

w, we get:

P
K
-1

B
Cx
/P =P

T 
1 

-aL - 
w( )

1 
T1 PK -

- a
LT
1 
P
K

p -1 p,
r K ▪ b= pB 

1 
- a Ligr l 

177-1T
 L

Tl

(10)

- You may notice that the expression in parenthesis on the right hand

side of (10) is SVT's shadow wage rate 
3 

for m = 0, i.e., there is no

marginal product foregone when pulling labor into the project.

Therefore, measuring the benefits of the project in consumption

units and handling the savings effect in the benefit-cost analysis

4
as Schydlowsky et al. do is formally equivalent to measuring production

in investment units and incorporating the savings constraint into the

5
SWR - when one makes the typical labor-surplus model assumption of zero

savings out of additional wages and zero consumption out of additional

12
See section 11-1-2 of this report and recall that a = ---= 1 byP$

assumption of an undistorted foreign exchange market.

3
See equation (5) on page 19 of this report

4
See equation (9) on page 33 of this report

5
equation (10)
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profits. The assumption of sn = 1 implies automatically that all output

not paid to the workers gets invested, i.e., it is automatically measured

in investment units.

111.2.3. A more general case

In a more general case, when s
7 

A 1 and SL A 0, not only would produc-

tion have to be adjusted to reflect that part of it that will be consumed

by the profit owner (in order to have it in investment units), but also

it would be necessary to take the difference between the marginal pro-

pensity to save out of profits and the marginal propensity to save out

of wages in order to include the savings effect into the SWR. This can

be shown by looking into equation (9) and arriving at the new SWR when

s A 1 and s
L 

A 0. Reordering (9) and dividing by P ae get:

- C*
T
1 

(1-sn)
p

K 
= P [s

T r P
K

Cw PIC1

SS
 L) pK )

pLi

(1-s )
Therefore, production should be corrected by the factor Cs IT 3

P
K

in order to have it in investment units and the difference between savings

propensities (s -s
L 
) is needed to obtain the SWR.n 

So far so good,but. what would happen if we had a tax on the profits

of the. project at a rate of tr?

The total effect of the project would now be:
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B
T1

- a
LT 

w) 1 - t. )
IT

▪ t (PT aLT w)1 1

▪ a
LT 

w
1

net profits

government income (12)

wages

consumption of leisure foregone

by workers

To handle the savings effect of the project in the Benefit-Cost

analysis (rather than in the SWR), Schy et al. would compute:

B
T1

(PT1

aLT
1
w) (1 

-t)
 E(1 sTr) STA

[ (1 - s 
g
) s P

g

4- a
LT1

w - sL) 4.
K]

(13)

where s is the marginal propensity to save of the government. Now, if

we assume s = 1, or, more importantly, make the L-M/SVT assumption that

public consumption and public savings (unciamitted income) are equally

valuable, and the simplifying assumptions that all profits are saved

(s = 1) and all wages are consumed (s
L 
= 0) we would be back to Srrts71-

shadow wage rate. Equation (13) would become:
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- aLT1w) (1 t7r) PK

- aLT w) PK aLT (w PL)1 1

- aLT w) PK aLT1 (w-PL)1

(14)

Dividing by P o measure (14) in investment units and factoring, we get:

B
T
C*

P
K 
- 1 P

L- a
L " Ew(P

K 
) fr] (15)

which gives again the SVT's shadow wage rate.

It is worth noting that in this case government income, or, what is

the same to most practical applications of L-M/SVT's methodologies,

government investment, is as valuable as profits because the latter are

all invested and there is no difference between the social marginal

productivity of government investment as compared to the social marginal

productivity of private investment. This is in accord with their .

implicit assumption of optimality in handling public funds. As a'conse-

quence, taxes cancel out in equation (14). They are simply transfers.

This is another element of discrepancy with Schy et al., who assume that

both consumption and investment always have different social values even

if they are in the hands of the government and are also different from

their respective values in the private sector. This originates what

Schyd. et al. have called the Shadow Price of Public Funds to which we

will refer again in section 111.2.4 of this report.

If no simplifying assumptions were made, the effects of the project

on the rate of savings are better handled by the benefit-cost analysis of
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the project, as it is done in equation (13) rather than by modifying the

SWR which, in our example, would have the undersirable property of

depending even on the specific tax on the profits of the project rather

than depending only on the conditions of the labor market. To show this,

let us reorder terms in equation (13) and see what the SWR would look like

if we had to correct it to include the savings effect. From (13) we have:

*
BC = 

PB
T T

1
(1 - t7) [(1 - sw) + srPO + t7[(1 - sg) + s,PK]

+ 
aLT

I 
k 
(w[(1-s) + sLPK] - w(1-tw)[(1-si) + sirPO - wtj(1-sdissgPO-PL)

Dividing by P to measure it in investment units and reordering terms, we have:

C*
B
T 1-s
1 

P
K 

= PT [( P
K 

IT
) + s71 ) - t (s

'TT TT 
s )(

1

- a
LT
1

P
K 
- 1

-1
[s - s

L
) - t (s - s )] - ---

P
K 

7r 7r

(16)

Equation (16) shows that: a) To measure production in investment

units you not only have to adjust the portion of it that is consumed out

of profits (1 s ), but also the transfer tothe government t P
B 
' 

since
T
1

some investment will be lost (gained) when the marginal propensity to

save out of profits is higher (lower) than that of the government, i.e.,

s - s > 0. (<0) b) To incorporate the savings effect into the SWR,

you not only need to adjust for the lower propensity to save out of wages

compared to profits (sir>sL), but also for the difference between the
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propensity to save out of profits compared to that of government (s
n 
- s ),

since the more wages you pay, the less profits and less is transferred

to the government at a fixed tax rate on profits tIr.

Therefore, in order to incorporate the savings effects of a project

within SWR, not only the value of production should be adjusted according

to more general assumptions, but also the resulting SWR would depend on

the specific tax on the profits of the project. In other words, a "pro-

ject specific" shadow wage rate would be needed as opposed to the more

desirable property of having a "labor market specific" shadow wage rate.

It is worthnoting here that the process of determining the effects

of the project on the rate of savings is more complicated than it seems

when observing the direct effects only, i.e., those based upon the

distribution of income between the different groups given by the cost

structure of the project only. Equation (9) shows these direct effects

separating the income generated by the project between workers and profits

owners. To obtain it, some simplifying assumptions were made to modify

equation (6), i.e., no distortions were assumed to exist in the foreign

exchange market (P$ . 1) and labor was supposed to be the only cost of

production.

When you remove the assumption P$ = 1, since profits are computed

at market rather than at shadow prices, you need to clarify what causes

the difference between the market and the shadow rate of exchange in order

to know what groups are benefiting (bearing the cost) from the additional

production (consumption) of foreign exchange by the project. This

might be a very complicated process because it will depend upon the nature

of the adjustment mechanism in the foreign exchange market.
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If all additional foreign exchange were to go only to increasing

imports of final consumption goods (as it is assumed by the UNIDO guide-

lines) and tariffs were the only "distortion" creating the difference

between the CIF and the domestic price of consumption imports, government

would be the only other group affected. But if in the process of importing

those goods, some importers and their employees get a share, their marginal .

propensities to save would have to be considered.

If a devaluation (revaluation) were needed in order to obtain (absorb)

additional foreign exchange (as is assumed by Harberger's SER), the

change in the relative prices of traded and non-traded goods would affect

both importers and exporters. Their profits and the income generated under

their cost structure would have to be determined in order to know what

income groups are affected.

If, as Schydlowsky's SER assumes, changes in the overall level of

effective demand (income and employment) were needed in order to obtain

extra foreign exchange, the marginal propensities to save of those affected

by the change in income would need to be considered.

The process becomes still more complicataiif we get rid of the assumption

that labor is the only cost of production. As is seen in equation (9),

the only input-output coefficient needed there was the one showing the

direct cost of labor a because there were no costs of intermediateLT '
1

inputs. However, when looking at equation (6), which is still oversimplified

because it assumes that all intermediate non-traded goods were available

at constant marginal costs, the direct and indirect cost of labor

A
LT 

and the direct and indirect cost of the other traded good will
1 21

have have to be analyzed and will probably show that many different income
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groups are affected. Furthermore, since the intermediate goods needed

to expand the output of the project are bought at market prices, the

difference between them and their marginal costs represent profits which

may also belong to many different income groups. All this justifies a

completely separate analysis in order to establish the investment-

reinvestment process and the income distribution effect generated by

a project. To transfer all of these effects to the shadow wage rate is

misleading because too much over-simplifying is needed.

111.2.4. A Special Case: The Valuation of Public Funds

Schy. et al. compute a special shadow price to value the

transfers from the private to the public sector. It is called PG,

the shadow price of fiscal resources. It intends to show that a shift

of a unit of funds between the two sectors may change social welfare

due to, a) the fact that the social value of investment is greater than

that of consumption causes a transfer from one sectorto the other to

produce a change in social welfare if both sectors have different marginal

propensities to save; b) the social value of public consumption may

differ from that of private consumption; ) the social return to invest-

ment in the public sector may be different from that of the private sector.

This is better seen by examining the meaning of equation (13), which,

under extremely simplifying assumptions
6
 is equivalent to L-M/SVT.

6
See section 11.2 of this report.

••••
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From (13), we may distinguish
•

- a
LTI 

W) (I - - Sirr) consumption out of profits

- a W) (1 - t7r) S7rPk
LT
I

t7r P
B 

- a W) (I - Sg)
T LT

I

d) t7r(P
B 

- a W) S P
T L g k
1

net present value (NPV) of
future consumption out of
profit savings

Government consumption

NPV of future consumption
out of government savings

e) aLT1W (1 - SL) workers' consumption

f) a
LT 

W S
L

g) _a LT

NPV of future consumption
out of workers savings

consumption of leisure
foregone by workers

Equation (13) shows all the effects of the project on present and

future consumption 7- and it is the end of the story to obtain the yearly

flow of benefits as Schy . et al. compute them. One should notice that

here, as opposed to L-M/SVT, the value of public consumption is different

from the value of public investment. To highlight the role of government,

sometimes a value for the transfers to (from) the government (PG) is computed

separately in order to emphasize that the social yield out of government in-

investment may be different than from of the private sector. Therefore, let

7
One should note that sections a), c), e) and g) of equation [13)

could be valued with different income distribution weights. The rest, b),
d), and f), represent future benefits, being impossible to say what income
groups will benefit from them.
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us pull together all private income (Y), i.e. profits plus wages and

let us call S and T the marginal propensity to save out of private
P P

income (an average between S and S
L
) and the average rate of taxes on

private income (profits and wages) respectively. Equation (13) could

then be rewritten as:

• B=Y (1- T) (1- S) 
+SpPk 

I YT [ (1- Sg) 4-S
a
Pkg]-

P P P

where

- Sp) + SpPki +YTP C (17)p p g 1

Pkg = net present value of future consumption out of one unit

of government savings

Pk = net present value of future consumption out of one

unit of private sector savings

Pg = (Sp - Sg) + Pk (Sg Pptg - Sp) - shadow price of fiscal re-
sources (consumption value
of public income).3

CI 
= consumption of leisure foregone by workers

The purpose of writing equation (17) rather than (15) is to separate all

taxes and subsidies that may change due to the project (in this case at

a rate Tp only) to show that they may not cancel out as if they were

simply transfers when PG O. Of course, when the social return to capital

is the same in both sectors (Pk = Pkg), and both have the same marginal

propensity to save (Sg = Sp), PG will be equal to zero and transfers will

cancel out.

8Assumes for simplicity that all consumption has the same social
marginal utility.
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IV. The Total Effects on the Rate of Savings

We have partially discussed the effects of a project on the rate

of savings when examining the shadow wage rate in Chapter III. There

we assumed that the only existing distortions were those on the labor

market because the object was to isolate and compare the resulting sha-

dow wage rate. The effects of a project on the rate of savings, how-

ever, depend not only on the different marginal propensities to save

out of profit as compared to wage earners, but also on the saving pro-

pensities of all those income groups affected by the project,

directly and indirectly. The overall process of determining these

effects may become extraordinarily complicated, as suggested at the

end of Chapter III, justifying a full separated ad hoc analysis which

will strongly depend not only upon the cost structure of each project,

but also on the adjustment mechanisms of the different markets for

which shadow prices were needed. To illustrate this, we will develop

in Section IV.2 the relationship between the savings effect and the

adjustment mechanism of the foreign exchange market which will help

to emphasize the differences created by different assumptions, i.e., partial

versus general disequilibrium when estimating the shadow price of foreign

exchange. Before that we will analyze the structure of a simplified

flow as net benefits to get an idea of the complications to be faced

in determining savings effects.

IV.1. Savings effects and cost structure 

Let us examine our equation (6) where the yearly flow of net bene-

fits of a project was obtained after deducting all direct and indirect
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- ALT P
1

(6)

The yearly flow of benefits generated by equation (6) produces a

functional distribution of income as complicated as the parameters

AT2
T
1
, A, and P$ may be.

Li 1

As an example, let us examine

a
T T 

a
T N aNT 

a
T 
N2
a

2 2 1 T2 
N
a
N2N1

a

AT T 
represents the per unit direct and indirect cost of the total

21
amount of T

2 
required to produce one unit of T

1 
(it comes from the overall

structure of an input-output matrix). It is oversimplified in our example

because in spite of suspecting that disequilibrium exist at probably all

stages of production, with MSB is and MSC's diverging everywhere, we made

the assumption that all non-traded goods had to be evaluated on the supply

side, so that the marginal cost of producing them was calculated, and because

the existence of only one traded and two non-traded inputs were assumed to be

required to produce one unit of T
1. 

Still, it shows that whenever we expand

the output of T/, a direct expansion of the imports of T2 is needed, depending

upon the size of the input-output coefficient a, • Distorted
J.

21
equilibrium or disequilibrium) implies that the profits made by
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the importer of T2, the wages of the workers he employs and the taxes both pay,

are part of the incomes affected for whom we would need marginal propensities

to save in order to know the total savings effects. Also, further increases

in T
2 
imports will be needed because this is required to increase the produc-

tion of the non-traded goods NI and N2 which are required to produce Tl. The

size of these effects will depend upon the magnitude of the corresponding input-

output coefficients a
NTI 

and a
NT

. The expansion of the N
1 

and N
2 
industries,

I 2I 
in turn, will affect the savings effects, depending upon the functional income

distribution implied by the cost structure of the NI and N2 industries.

This is still oversimplified because it is assumed that both, N1 and N2

(actually most non-traded) industries could be expanded at constant marginal

costs. Still, even at constant costs, the knowledge of the functional income

distribution implied by an expansion through the input-output matrix is very

limited.
1

IV.2. Shadow Exchange rate and savings effects

To understand the cost structure of not only the project but

also the non-traded inputs directly and indirectly required by the

project is only part of the problem that has to be solved before

getting into savings effects. From equation (6) we can see that an

understanding of the nature of P$ is also needed. This is not a simple

matter of numeraire, but the real output (consumption) created on

the supply side of the economy and of a parallel income for some

1
Pioneer efforts in this sense have been started by Lance Taylor from

MIT. See Macro Models in Developing Countries, McGraw-Hill, 1979.
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group created on the demand side of the economy. The amount of consump-

tion created and of income generated depends upon the nature of the

adjustment mechanism in the Balance of Payments which leads to the

absorption of the additional foreign exchange created by the project.

The results under partial equilibrium analysis will be quite different

from those under general equilibrium.

In order to clarify the relationship between the shadow exchange

rate and the savings effects, let us simplify equation (6) by assuming

that labor is the only production cost (A... = 0 and = a, ).
1 T

1 
ALT

1 
a2 1

Let us also define P$ = Ra, where R is the nominal exchange rate and a

is the coefficient to adjust R to the value of P$ (SER). Equation

(6) now becomes,

BC =P P$ -a P =P CR + R(a - 1)] -a P,T LT T 1 1 1 LTI

which could be written,

B
c
=P R -a w+P R- 1)+a

LT1
T
1 

T
1 

.. - P)

(18)

(19)

We therefore have that the total value of consumption created by

the project every year, Bc, is composed, on the income side of profits

plus wages plus the differential of P$ above R, net of leisure foregone

by workers:

- a w = profits

a
LT 

= wages
1 

P R(a- 1) = premium on P
T
1

-a
LT L 

= consumption of leisure foregone by workers
1

(20)
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c._

The functional income distribution is therefore affected not only

by the project structure of costs but also by the nature of (a - 1)

which is certainly different, depending on whether partial or general

disequilibrium is assumed in the exchange market as well as by the

way the market adjusts.

IV.2.1. The partial disequilibrium framework

When we apply UNIDO's definition of the Shadow Exchange Rate, i.e.,

the reciprocal of SVT's Consumption Conversion Factor, i has

very special meaning, as can be deduced by assuming that all foreign

exchange is spent on consumer goods. In order to simplify, let us

assume that marginal and average propensities to import consumption

goods are equal and that tariffs are the only reason for a difference

between the domestic and the CIF value of consumption. In that case,

Ps a .
• (21)

where t
c 
is the marginal rate of tariffs on consumption imports. Since

Ca - 1) are tariffs, they correspond to government income. The total

effect on savings then would also depend upon the marginal propensity

of the government to save and consume. The yearly value of the flow

of income, which is exactly equivalent to the value of consumption (BC)

added to the economy, is composed of:

P R -a w. profits
LT
I

1

Rt
T
I 

c

- a
LiI

= wages (22)

= government income

. consumption of leisure foregone by workers.
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IV.2.1.2. Supply and demand balance; consistency problems

If all the income generated above were immediately spent totally

• on consumption, there would not be any imbalance problems. Total demand

for consumption goods would increase by the same amount as their supply

has increased. In the special case at hand, 
9

the supply of traded goods

increased, creating an inflow of P R in foreign exchange which, if
1

totally devoted to import consumption goods, would increase the availability

of them by a total value of PT R(1 + tc), which, in turn, is exactly equal
1

to the value of profits (PT 
aLT w) 

plus wages (a
LT 

w) plus government

3 1 1 1
income (PT R tc If some of these incomes are saved and invested,

how could it be that neither domestic supply nor imports of capital goods

have changed? Actually, the partial equilibrium approach assumed by

1 
a = 1 + t (or CCF = ) 

1 + 
is very implausible and involves inconsis-

tency 

t

in equilibrating the supply and demand for consumption and capital

goods.

Actually, if there were no changes in relative prices as a consequence

of the project, the availability of consumption goods in the economy *should

increase to the same value as the total new income that is spent on

consumption goods. By the same reasoning, the proportion of this income

that is saved should face an equal increase in the availability of equip-

ment to be invested.

2
Remember it has been so simplified that no non-traded inputs are

assumed.

3Consumption and availability of leisure change by the same amount,

of course, i.e. a P
' LT

I 
L'
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In other words, in our simplified case, the supply of consumption

goods should increase so as to equate:

R - a
LTI 

w)(1 s ) = consumption out of profits

4. a
LT 

w(1 -

PT1 
R t (1 - S

G

= consumption out of wages

= cqnsumption out of government income

and the supply of capital goods should increase so as to equate the

increase in saving

P
T 
R - 

aLTI-- 
w) s

Tr

(a 'w)s
LT
1 

L

+ (P R t )5,
u

= savings out of profits

= savings out of wages

= savings out of government income

Therefore, if no domestic activity were created, consumption and capital
lb.

imports would have to increase and the marginal propensities to consume

and save out of the incomes generated by the project would have to be

equal to the marginal propensities to import consumption and capital

goods respectively. Therefore, the marginal content of imports would have to

have capital goods imports or, what amounts to the same, its reciprocal,

SVT's Consumption Conversion Factor also needs capital goods in its

marginal composition.

Only if there in fact existed more capital equipment to match the

above savings would it be possible to shadow price all these savings by

PK, i.e., by the social net present value of the flow of consumption
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created by one unit of investment. In other words, savings that do not

transform into capital equipment do not generate future consumption.

IV.2.1.3. A special case: s11, = s 
' 

= 1. s = 0G  L

In the special case where no additional value Is given to private

savings as opposed to government income, and assuming all public income

and profits are totally invested while all wages are consumed at the

margin, we will arrive at SVT's treatment of the savings effect as

part of the shadow wage rate. The previously noted flow of consumption

and savings would transform into:

t
c
R

+ a w

= savings out of profits

= savings out of government income (22')

= consumption out of wages

= consumption of leisure foregone.

We would also need here that all savings were really able to be

transformed into real investment (machinery), in order to say that the

consumption value of these savings is equivalent to:

CP _ a 
T1 

w + P t R] P = consumption value of savings
T
1 c K

R(I + t ),
LT /4 

P.
L. Z

1

Now, by adding the effect of the project on consumption we would obtain

all the benefits in consumption units at domestic price, B
c
,

= R(1 + t) C23)
'1 

- a
LT 

(wP
K 
- w + P )

'1
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These benefits could be transformed into investment in foreign exchange

units by dividing by SVT'sv, the "value of the numeraire. relative to

private sector consumption" and multiplying by a, the "Consumption Con-

version Factor," therefore obtaining the net social benefits of the pro-

ject in SVT's numeraire, S:
4

11.0. + tc) P a
B
c

f3 PT K
S= = 

1 
ir v

[ w(P - 1) P
L 

13
(24)

But since P
K 
is the net present value of consumption generated by

one unit of investment, and since investment is equally valuable in the

private and public sector, = V. Also, the Consumption Conversion

Factor is, by definition,

1
R(1 t

S -P
T
1

; thus,

( 1,701711.. + PO 
v v (25)

which is SVT's simplified case where all profits are invested and all wages

are consumed; and, since the numeraire, investment, is held at a premium, all

v-1 
P

the savings effect is captured into the shadow wage rate, SWR =

(no marginal productivity is foregone).

Of course, very restrictive assumptions are needed for this expression

to be correct. Apart from the assumption that s7r = SG = 1 and sL 
= 0
'

you need savings to be really worth v units in consumption equivalent,

i.e., savings have to be transformed into financial investment and

financial investment has to be transformed into machinery. The latter is

4
See SVT's glossary of symbols, SVT, pp. 149-150.
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not possible unless additional machinery is imported or produced locally,

which is not reflected in the computation of the Consumption Conversion

Factor.

IV.2.1.4. Project specific shadow prices vs. national parameters

In the above sections we have called attention to the inconsistencies

implied by the partial equilibrium Valuation of P$ when it is assumed

that the project generates /loth additional consumption and additional

savings. To correct this, we may depart from P$ = R(1 + t
c
) and allow

increases in both imports of consumption and capital goods (machinery)

with the new foreign exchange created. So, the new SER would be:

P$ = mcPm mkPmk (26)

where m and m would represent marginal propensities to import consumption

and capital goods respectively and P , P would be the shadow prices
mc ink

of consumption and capital goods. Assuming all capital and

consumption goods are traded, - the marginal propensity to consume of

the project, (1 - s), would be equivalent to mc the marginal propensity

to import consumption goods and the marginal propensity to save of the

project, s, would be equivalent to mk, the marginal propensity to import

capital goods. In other words, the values of mc and mk in P$ would be

project-specific rather than being "national parameters.' The project's

functional income distribution would determine m
c 
CV obtaining a weighted

average of sir and SL of the project). The traditional treatment of m
c 
has,

however, been to compute it from the marginal propensities to import at

5
This assumption will be removed below and it simplifies without

affecting the central argument here.
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national levels.

This does not present a conceptual problem but an operational one.

The users of the "national parameters" in benefit-cost analysis should

be careful to use them in the process of computing the effects of the

project on average potential consumption. If actual savings and invest-

ments are to be computed, an adjustment between national averages and

project-specific marginal propensities to import would be needed.

The preceding argument may be summarized as follows: (a) the

social value of foreign exchange depends upon what kind of goods are

in fact imported. (b) actual imports of capital and consumption goods
WHWIN..•

depend upon marginal propensities to import capital goods (ink) and

consumption (in) goods respectively. (c) mc and mic should be marginal

propensities to import of the recipients of the new income created,

i.e., they should be project-specific. In other words, the marginal

propensities to save and consume out of the new income generated by

the project will determine the marginal propensities to import consumption

and capital goods, affecting how the new foreign exchange created will

actually be spent.

Under the simplifying assumptions that all the increase in demand

for consumption goods created by the project will be reflected in an

increase in imports of consumption goods and all the increase in demand

for capital goods created by the project will reflect in imports

of capital goods, the values of m
c 

and ink would be equivalent to the

values of (1.- s) and s. In the case illustrated, the shadow price

of foreign exchange would require a very simple adjustment to reflect
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fhe difference between "economy wide" marginal propensities to import

and their corresponding "project specific" values. Let us define

IMP and irk as the economy wide averages of the marginal propensities to

import consumption and capital goods respectively.

The shadow price of foreign exchange, including marginal imports of

consumption and capital goods, would be defined as:

P$ = ;71- P 1711 P -
mcm 

c 
mk c k Pk

where P
m 

and P represent shadow prices of consumption and capital goods
mk

respectively (Pm = 1 since consumption is the numerairehere. Also, in

the absence of tariffs on capital goods imports, P = P 
k'
 the net pre-

sent value of consumption generated by one unit of investment).
6

Since the foreign exchange created by the project should be valued

in terms of the effective m and ink of the recipients of the new foreign

exchange created, it sould be valued by a project-specific P$.

PS = mc Tak Pk

To the national parameter r$ we should add the difference P$ - P$ in

order to correctly incorporate this effect of the savings created by

the project on the marginal import content.

(27)

(28)

6 . q(1- s) p
k i - sq 

under partial equilibrium analysis and it is a function

of all other shadow prices under general distorted equilibrium (since the
social marginal productivity of capital (cisoc) will be different than the
private one (q) reflecting distortions in all markets (foreign exchange,
labor, etc.)).
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•611

= -m +

= (1 - s) -

= ts -

= P$ 

mk) Pk

Therefbre, since the marginal propensity of the economy to save as

a whole is reflected in P$. by including the average import share of

capital goods imports, the excess social value of investment over con-

sumption created by the excess savings of the project over the economy

should be added to P.

IV.2.2. The general disequilibrium framework

(29)

When savings-investment effects were included in the context of

partial equilibrium (disequilibrium) analysis, we found it inconsistent

to have a project creating consumption and savings on the income side,

without a matching increase in the availability of consumption and .

capital goods on the supply side. To get rid of the inconsistency,

an over-simplified general equilibrium case was analyzed. To that effeCt, it was

assumed that all consumption created by the project would immediately

increase imports of consumption goods and all savings would increase

imports of capital goods. Therefore, the savings-investment effects of the project

7
were captured bythe shadow price of foreign exchange by simply adjusting

it to take care of the difference between the economy and the project specific

marginal propensities to save.

7
Since imports of capital are included in P$, this is not UNIDO's

partial equilibrium SER nor SVT's Consumption - Conversion Factor anymore.
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In a less simplified case, the total amount of consumption and savings

created by the new income generated by the project will probably be spent

on imported and domestically supplied goods. If non-traded output could

be expanded at constant marginal costs, a chain of further expansions will

develop until the full effects of the multiplier of domestic expenditures

is felt. In the process, not only new consumption and new savings are created

which will in turn have to be spent on imported and domestically supplied

goods but also additional imports of intermediate goods will be needed to

carry out the production expansion. As a consequence, the marginal content

of imports will have to include consumption, intermediate and capital

goods. The magnitude of these marginal propensities to import will, in

turn, be affected by the propensities to consume and save of the different

income groups involved.

IV.2.2.1. Project specific vs. national parameters

Schydlowsky et al's general disequilibrium SER reflect the above effects

on the marginal imports content as "economy wide" averages. To reflect

the specific effects of the project on consumption and savings, a corresponding

adjustment to their SER is needed.

To illustrate the above, let us imagine a project that increases the

availability of foreign exchange by producing new exports. This will create

an impact first on the income of profit (ATrx) and wage (Awx) earners of this

export industry. To simplify the algebra, let us assume that the only non-

traded activity consists of services composed of wages only. All savings

created will therefore have to be spent on importing capital goods and all

consumption will be split into domestic services and imports of consumption

goods.
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The total increase in wages in the economy (AW) will then be

composed of an increase in wages in the export industry (pWx) plus*

wages on domestic services (AWd)

= iW + AW
d 

(30) 
'1-

but,

AW
d 
= dWAW + dMT

where d and d
IT 
are the proportion of wages and profits spent on

domestic consumption respectively.

•
•0

AK =1-6141 + d AIN 4- d7A7r
x

1 
AW = AW

x 
+ (dWAW

x 
+ 6..7rx)

1-c1/

Equation (31) indicates that the total increase in wages in the

(31)

economy will equal the initial increase in wages in the export industry

plus the total wages created in the domestic sector. The latter

are determined by the proportion of wages and profits in the export

industry spent on domestic goods times the multiplier of domestic

expenditures. Also, since we have assumed for simplicity that domestic

activity consists of only wages, the only profits are those in the export

industry,

(32)

On the other side, the increase in imports of consumption goods
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will depend upon the marginal propensities to import out of wages and

iT
profits, m

c
w 

and m
c 

respectively,

iM = m wAW + m Tr

= 
mw
c LAWx

7r

1-d
x 

dir )j- m Mr

and since mc = 
pY
c 
' 

where AY
x is total foreign exchange earnings out

of the new exports, we have,

m = yin w + (1 - y) m
c

IT 
 
+ m

c
wXw[ye + (1 -1)d

C. c

where,

711

AW
x

Y = AY 
= marginal proportion of wages in export earnings

tar
x1-y = = marginal proportion of profits in export earningsAY
x

w 
= 

1
= domestic expenditures multiplier

1-d
w

C33)

Equation (33) indicates that the marginal propensity to import consumption

goods out of the new earnings of foreign exchange (or total imports in this case

because all foreign exchange is spent on new imports) is a weighted

average of the direct imports out of wages and profits created by the

export industry plus the indirect marginal imports created by the

expansion of the domestic industry (only wages in this case).
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A similar reasoning allows us to determine the marginal propensity

to import capital goods. Since it was assumed that there was no domestic

industry producing them, all savings will be used to import them, so,

ANIk = swAW + sITA71.

where, ANik = increase in capital goods imports

s
w 
= marginal propensity to save out of wages

s = marginal propensity to save out of profits

Therefore,

mic = AY
x

(34)

ysw + (1 y)slr + swXw[ye +.(1 - y)(11T) (35)

Since Schydlowsky et al's SER include imports of consumption and

capital goods at the rates m
'c 

and mk respectively, both rates representing

overall averages for the economy, an adjustment is necessary to reflect

the difference between the economy and the project-specific effects

on savings and consumption (and through them, on capital and consumption

imports).

Let us call P$ - P$ the difference between the SER reflecting

project-specific marginal propensities to import and the SER reflecting

"economy wide" marginal propensities.

(m - m ) + - ) P
c c k K

From equation (33), we may deduce the difference (mc -

(36)
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m 
wir

m wdw
— — W C 

On - In ) 11 ( y - Y) [Mc 4. 
C 7T
  - in 

-.1

cC C W
1-d 1-dw

(1 - [(nn - m 'T)c c

but since,

Tr
m
c 

+ d
w 
+ s

w w 
= 1, m

c 
+ s + d = 1, we obtain.-8

- Tic 
C 

= (1 - C- w - sl) + (cfir - dw)
C

By the same procedure we obtain,

1-dw

(Ink - Ink) = Cy - asw - _ s (d7 - dw)]

Therefore,

••

= (y - 77) 
[-(SW

 - s 11.) + w (dIr - dw)
1-d

+ Cy - 77) [(sw - sir) -
s
w

1-d"

- 77) (PK - 1) [(sw - sIr)

- dw) PK

s
w

1-dw

(Ps — 137) - CPK - [s7 ci (s -
•• 1-dw w

in 
s
w

8
Note that —

c
 = 1 -

1-d
W

1-dw

- dw)

s
w

(37)

(38)

(39)

(40)
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Equation (40) tells us that to include the savings effects created

by the project, a modification to Schydlowsky et al's SER (Ps) is needed.

This has to take into account the difference between "economy wide"

marginal propensities to import and the ones resulting from the project-

specific effects on consumption and savings. If the project is relatively

intensive in the use of labor (- > 77), a deduction should be made to P$

to consider the excess value of investment over consumption

that would have been created by direct savings out of profits (s7r) and

by the saving the workers would have done out of the expansion of

domestic production that would have been created out of the proportion

er
of profits that is spent locally (

c

w 
s-), net of the savings gained

1-d 
by the workers out of the domestic activity generated by the project

1 • sw).
1.-dw



V. Rate of Discount and Project Choice Criteria

The literature on the choice of the appropriate rate of discount

is voluminous and full of controversies. As is usual in economics, most

of the wrangling dissipates when implicit assumptions are made explicit

and an agreement to disagree on value judgements is reached. The inten-

tion of this chapter is to help clarify how different implicit assumptions

lead several proponents of benefit-dost analysis to select totally

diffei.ent rates of discount. In particular, we will try to establish

what assumptions would be needed in order to make SVT's and Schy. et al's

methodologies equivalent.

In Chapter II we argued that comparing the SER to conversion factors

was not the appropriate comparison. The correct one requires knowing

how to use them to obtain the overall picture of the yearly flow of

net benefits. The same argument applies here in relation to the rate

of discount. To make the right comparisons one should not refer to the

rate of discount alone, but to the overall computations needed to obtain

a choice criterion. Unfortunately, most proponents of different rates

of discount have devoted very little time and space to explaining what

to do with the numbers after all flows have been discounted. With very

few exceptions, there are no explicit statements on the choice criterion

to be followed. As a consequence, a great deal of the comparison task

consists of guessing the choice criterion for each methodology. Sections

V.1 to V.4 discuss UNIDO*, Harberger, SVT and Schydlowsky respectively.



6 5 -

V.1. The UNIDO Guidelines

UNIDO's main point on this topic is its insistence on the need to

distinguish between the role of the social rate of diicount as a

discounting device as opposed to the role of the opportunity cost of

investment as a cost. This distinction hits at the heart of the mis-
s

understanding between different methodologies and will be very useful to

our comparison of SVT's and Schydlowsky's discounting process.

Discounting has traditionally been used to accomplish a normally

conflicting double role: a) it has to reflect the rate of fall over

time of the value of the numeraire, whatever the numeraire might be,

and b) it has normally been required to be used as a rationing device,

a:cut-off point reflecting the opportunity cost of investment. It will

be argued here, together with UNIDO's point of view, that both roles

could not be played simultaneously, without conflict, in a second best

world, i.e., where distortions keep the rate of savings short of a

certain desired level.

V.1.1. Rate of discount alternatives

Since consumption is UNIDO's numeraire, the social rate of discount

should reflect the rate of fall of the value of consumption over time.

This function is performed by the social time preference rate, or, in

SVT's language, the consumption rate of discount (i). This rate is

smaller than the social marginal productivity of investment (q in UNIDO's

and SVT's-language) or distorted economies where the amount of savings falls

short of the desired level of investment. On the other side, if q were

the opportunity cost of investment,1 a project should not be undertaken

1 It might not be, as we will see later on.
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unless it yields at least a rate q. Therefore, if the rate of discount

were to be asked to play the role of a rationing device, the net present

value of its benefits would be required to be discounted at the rate q.

Although the above rule is supposed to ensure the "efficiency" of

the investment decision, it affects the "ranking" of projects in a "non

desired way" when the flow of net benefits over time is sufficiently dif-

ferent among various projects. This would not matter, of course, if invest-

ment funds were overly abundant, because in that case all projects could be

done irrespective of their ranking. However, the very nature of the problem

arose precisely because investihle funds were not enough to finance all

desired investments. This is a typical problem of a "second best" world,

where the social value of a marginal investment (q) would be higher than the

social value of a marginal unit of consumption (i) as far as distortions in

the capital market do not disappear (would they ever?).

Therefore, when the availability of savings is limited, there would

apparently exist a dilemma as to discounting with the social time prefer-

ences rate (i), i.e., respecting the shape of net benefits over time as

society would require them to be, versus discounting with the opportunity

cost of investment, accepting projects only if they do better than their

alternative, i.e., if they yield more than q. This is a false dilemma,

however, because there is no need to discount with the opportunity cost

of investment in order to be efficient. A cost is a cost, it should be

subtracted from the benefits!
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V.1.2. The choice criterion

Ifqwere the opportunity cost of investment, we would require from

a project that the net present value of its benefits discounted at the

social time preferences i(NPVi) be greater than the net present value of

the alternative yielding q, also discounted at the social time preferences.

The results are certainly different from those obtained when the benefits

,of the projects are discounted at q.

So, the investment decision criterion would be:

E 
B
t 

NPV. = 
1 t

(1 + i)
t 01 <

where,

= net present value discounted at i

= net benefits in year t

= initial investment

= social marginal productivity of investment

(41)

i = social time preferences (consumption rate of discount)

It should be noted that the investment decision criterion expressed

by equation (41) assumes that all benefits Bt 
are measured in consumption

units. Also, since at this stage no explicit investment-reinvestment

effects have been calculated in obtaining Bt' 
those effects are also not

calculated in the opportunity cost, i.e., the yield q from the opportunity

. -
Investment is assumed to be consumed immediately, as soon as it is obtained.

Furthermore, since q and i are for simplicity assumed constant over time,

and q is supposed to be obtained up to year co, q/i is the net present value

of consumption that would have been obtained from the alternative yielding
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q if all the initial investment Io 
would have been invested elsewhere.

The above criterion is certainly also assuming that the opportunity

cost of the project is another investment. That is why the yield of that

other investment, q, is the one foregone by the project. This is correct

when the investment budget is fixed, i.e., there is no way of increasing

the budget as a direct consequence of increasing the amount of projects.

Otherwise present consumption and investment would be foregone. 2

Under the assumptions just enumerated, equation (41) assures that

the project is not inefficient (because it is asked to yield more than

the alternative) and, what is equally important, it selects projects

yielding benefits soon or far away over time depending on what society's

preferences over time (i) are.

When the budget is fixed, however, the net present value rule is

not to accept a project when NPV > 0, but to accept it if the net present

value per unit of investment is greater than a given value N., which exhaus
t

the budget. This is shown by equation (42) which is equation (41) divided

by Io,

NPVi E

I
o (1+

•

Then, by reordering terms, the investment decision criterion with 
fixed

investment budget becomes,

t NPV. 
E

- t
1 + i)

ISee section V.2 below

(42)

(43)
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where Vi would be the net present value per unit of investment of the

last project to be accepted under the budget constraint.3

The results obtained by the investment decision criterion given

by equation (43) are certainly different from those which use q (in this

case the return of the marginal project) as the discount rate, as in equation

(44). In other words, the discount rate cannot be used as a rationing device

without altering the results.

B
t >

o <t 
(1

t (44)

The difference between (43) and (44) has not always been recognized

due to a misconception similar to the one which arose in the past when

economists were arguing whether the internal rate of return was preferable

as investment criterion as compared to the net present value in the presence

of a budget constraint. One of the conclusions derived from that discussion

was that both NPV and the internal rate of return, in spite of changing the

ranking. internally,would give the same accept-reject decision "assuming that

the same opportunity cost of capital or cut-off point is used". 4 This would

be fine if your decision were made according to equation (44), i.e., using the

cut-off point as a rate of discount. However, if society's preferences over

time were at a rate i <q, (44) would bias the decision against projects produc-

ing benefits far away in time, rejecting projects that should be accepted pre-

cisely because their time profile is as required by a low social time preference

(or vice versa if i q). Respecting preferences over time requires a decision

.3. Remember that it was assumed here that q is the opportunity cost and
that it is a constant obtained up to m and consumed immediately as
soon as received. In general, rather than q/i you would have the
of the last project been accepted within the fixed budget.

4 See as an example, World Bank Staff Working Paper No. 239, August 1976,
Annex D.



according to equation (43), where both the cut-off point and the social

time preferences are respected.

To illustrate the above, let us benefit from the numerical example

given by the Bank Staff Working Paper No. 239, Annex D which is reproduced

in able V-1 below:

Table V-1

Project to tl t2 ERR NPV at 8%

A -100 120 0 20% 11

B -100 0 135 16% • 15

C -100 0 117 8% 0

D -50 52 0 4% -2

E -200 5 215 5% -11

The above example was used to illusrate that, given the time path

of benefits, to, tl, t2, of projects A,B,C,D and E, when the. cut-off point

is a project yielding 8%, the same accept-reject decision is obtained by

'calculating the ERR (economic internal rate of return) as by computing

NPV discounting with the 8%. The intra-marginal ranking (between projects

A and B) is reversed by ERR as compared to NPV 3%, but, since the accept-

reject decision is the same, it would b "difficult to see why anybody

should want to rank projects."

The above result is a direct application of our equation (44), i.e.,

if the IRR of the marginal project (q) is used to discount, the accept-

reject criterion is the same, even when the intra-margihal ranking is

reversed (and beyond the margin too).
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However, if social time preferences over time were to be respected, the

time profile of benefits should be decided by the social rate of discount i

and not q. Discounting by q may well imply that a socially preferred project

be rejected as opposed to a socially inferior one that could be accepted. To

illustrate this, let us assume that the budget constraint is 200 in the above

example. The accept-reject criterion according to ERR or NPV at 16% would

still be the same. But let us assume that social time preferences are much

lower than the cut-off rate of discount, i.e., (i = 4%) < (q =.16%). Let us

also modify project C without changing its 8% return, by postponing its benefits,

assuming that instead of obtaining $117 by period t = 2, $158.70 are obtained

by period t = 6. ERR and NPV at 16% still produce the same accept-reject

criterion as can be seen below in Table V-II:

Table V-II

Project to t1 t
2 4 ERR NPV NPV NPV 

/I
t
3 

t ts t
6

16% 4% 4%

-100 120 0 0 0 0 0 20% 3.4 15.4 1.154

B 400 0 135 0 0 0 0 16% 0 24.8 1.248
,

C -100 0 0 0 0 0 158.7 8% -13.1 25.4 1.254

D -50 -,z... 0 0 0 0 0 4% -5.2 0 0

E -200 5 215 0 0 0 0 5% -35.9 3.6 1.018

 AMP 

If we followed the argument given by World Bank Staff Paper No. 239,

Table V-II would show that a budget constraint of $200 would indicate a

discount rate of 16% if the cut-off point is used as a discount. In that

case, both the ERR and 
NPV16% 

rules would recommend accepting projects A and

B only (B in the margin). However, since i<q, society prefers to wait until

year 6 if by so doing enough consumption could be obtained. Respecting social

time preferences would indicate accepting first project C and marginally project B.
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>The rule is: NPV per unit of investment -- NPV per per unit of investment4%

of the opportunity cost, in this case the project which, if done, would

exhaust the budget, i.e., for a budget constraint of $200.- in the above example

the choice criterion should be to accept a project only if

E Btta.71,7r , 
10

> N = 1.248

'It is worth remembering that in the above example all numbers of the

flow of net benefits represent consumption, otherwise the future flow should .

be modified to reflect the future consumption created by the investment-reinvest-

ment effects of each project.

In general, it would be required that the NPV discounted at the social

time preferences be greater than the NPV of the opportunity cost (whatever

the opportunity cost might be) per unit of the resource being, allocated, in

this case investment, also discounted at the social time preferences. Only

that way both efficiency and time preferences are respected in a second best

world where q i.

In the trivial case, however, where the opportunity cost is another invest-

ment yielding q, but the time horizon consists of only two periods, discounting

with the opportunity cost (q) would be correct and would certainly create no

"violation" of society's preferences over time.
5
 The reason is obvious

though: there would be no problem of aggregating consumption over time because

• everything happens in the same period. The problem of yielding more than the

opportunity cost is the only relevant problem. Any rate of discount, including

zero, would take care of discounting because there is no problem of discounting.

In the two periods case the investment criterion given by equation (41) would

5
UNIDO, op. cit., p 160.
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be,

13
1 

I
0
(1 + q)

0 (45)1 + 1 1+

which multiplied by 
1 + i 
1 + 

, gives,
z

'0(1 + q)
1

1 + z 1. + z
0 (46)

where z is any rate of discount (including z = 0).

In the particular case where z = q, you obtain the traditional NPV

rule where the discount rate is the opportunity cost of investment, q:

- I
1 4- 0 <

0. (47)

Decision criterion (47) is correct, however, because discounting is irrele-

vant and not because the opportunity cost q is the right discount rate.

Since everything happens in the second period, both the benefits of the

project and the alternative yield of investment (which has to be consumed

immediately), there is no intertemporal problem. There is an "opportunity

cost" problem though: consumption created by the project per unit of

investment, 31/I0, has to be greater than the alternative yield 1 + q.

In general, however, there will be a real need of distinguishing

between the "aggregation over time" problem and the "opportunity cost" problem.
•

V. 2. Harberger's rate of discount

The above discussion considered q as the opportunity cost of investment.

In other words, investment was foregoing another investment yielding q. That

is the situation when facing an institutionally fixed budget for investment

or, in case of a perfectly competitive non-segmented capital market, when
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the supply of savings is inelastic. With a variable budget, however, the

total amount of funds available for investment would change in response to

changes in the amount of projects available. If, furthermore, increases

in the budget were financed through a perfectly working capital market, an

increase in the availability of projects would imply an increase in demand

for investment which, given the supply of savings, would push the interest

rate up until enough people would save More and enough private investors

would invest less so that all the initial shift in demand for investment

is totally absorbed. This "relative price" adjustment mechanism of the

capital market is the one implied by Harberger. As a consequence, the

opportunity cost of investment is not only another investment foregone,

but also some consumption is foregone (savings increase). Harberger's

opportunity cost of investment is, therefore, "a weighted average of mar-

ginal rates of productivity of capital in displaced investment activities

and marginal rates of time preference of the different groups whose con-

sumption is displaced." This rate would be found in the capital market

as a weighted average of gross of tax yield on investment and a net of

all taxes yielctedon the assets of savers, Where the weights are the demand

for investment and supply of savings interest elasticities respectively.

If the yield q from the foregone investment were a constant flow up

to infinity and immediately consumed as soon as received, the consumption

value of it would - be qii. Harberger's opportunity cost of investment would

then be [O?: (1 - 0)], where (1 - 0) of. the available funds are diverted

from consumption and 0 from investment.

6
A. Harberger, "On the Guidelines for Social Project Evaluation,"

Symposium on the use of socio-economic investment criteria in project
evaluation, Washington, D.C., 1573.
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The investment decision criterion given by equation (41) would now

transform into:

B
t 

- I
(1 + i)

eg1 (48)

This, again, is not equivalent to discounting with a "cut off point."

The opportunity cost of investment should be treated as a cost and not as

a rate of discount.

In the special circumstance, however, where the .shape of the flow of

consumption over time would not matter, i.e., when the net benefits (con-

sumption) Bt are a constant perpetuity over time, equation (48) would be

equivalent to "discounting" with a weighted average of q and i, which is

actually Harberger's proposa1.7

For perpetuities, (48) becomes,

— - I [4 + (1 - 0)] —
< 

oi (49)

which, divided by the opportunity cost [q: + (1 - 0)] gives,

Oq + (1 - 
— 0 

o <

which is the traditional net present value rule where the benefits B are

discounted by a weighted average of q and i, being 0 and (1 - 0) the

7
Except that Harberger proposes the weighted average as a discount rate

for any circumstance, not only for perpetuities, which is not appropriate.
For a different view, based upon the functioning of the capital market for
each period after investment-reinvestment has been taken into account. See
L. A. Sjaastad and D. Wisecarver; The Social Cost of Public Finance, J.P.E.,
vol. 85 no.3, June 1977.
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respective weights (interest elasticities of the demand for investment and

supply of savings respectively).

If, on the other hand, the public investment budget were variable and

financed through taxation, rather than through the capital market, the inci-

dence-of taxation would determine who bears the burden and therefore how

much investment (a proportion 0) and consumption (1 - 0) is being foregone.

This is the assumption made by Krutilla and Eckstein.
8

The above, as in Harberger's case, is correct as a way of determining

the opportunity cost of public funds, but not as a rate of discount device.

The rate of discount, reflecting the rate of fall over time of the numeraire,

consumption in this case, solves a problem of intertemporal aggregation.

Computing the releliant opportunity cost of investment solves a different

problem, one of efficiency in producing more than the alternative. The

relevant alternative in turn depends upon institutional circumstances; for

a fixed investment budget, q is the relevant alternative; for a variable

budget, a weighted average between q and i is needed, the relevant weights

depending upon the institutional circumstances of how the budget is financed.

Only under optimality (first best) or when intertemporal aggregation does

not matter, like with perpetuities or only two periods with fixed budget,

could the opportunity cost (or a cut off rate of return) legitimately be

used as a discount rate. "The two problems--opportunity cost measurement

and intertemporal aggregation--must be kept separate if correct choices are

9
to be made."-

. 
8
Krutilla and Eckstein, "Multiple Purpose River Development," 1959,

Johns Hopkins Press.

9M.S. Feldstein, "The Inadequacy of Weighted Discount Rates," chapter 13

in "Cost-Benefit Analysis, SelectedReadings," Richard Layard, editor, Penguin

Modern Economic Readings, 1972.



V.3. SVT's discounting process

As consumption is UNIDO's, Harberger's and Schydlowsky's numeraire,

the social time preference rate (i) is the correct value to discount for

them (the consumption rate of interest--CRI--in SVT's language). As un-

committed foreign exchange in the hands of the government is SVT's (and

L--M's) numeraire, their accounting rate of interest (ARI) should reflect

the change over time of this numeraire: "Indeed, the proper discount rate

to use (the ARI) is the expected rate of fall, as seen from the present,

of the value of the numeraire"10 . "The accounting rate of interest

(ARI) is defined as the rate of fall in the value of the numeraire, which is

public income measured in foreign exchange."
11 

•

SVT and L-M, however, also ask the discount rate to play the role of

a cut off point: "ARI is that rate of discount which balances the supply of

and demand for public investible resources. As such, the ARI should equal

the internal social rate of return on the marginally acceptable project."12

"ARI also acts as a cut off, rationing the amount of investment to funds

available ."
13

As we have seen above, the double role of reflecting the change over

time of the numeraire and that of acting as a cut off point cannot be in

general played simultaneousik- without the risk of making the wrong decision,

10
I.M.D. Little and J.A. Mirrlees, OD. cit., page 7/.

IISVT, op. cit., page 113.

12
SVT, op. cit., page 114.

13
I.M.D. Little and J.A. Mirrlees, op. cit., page 72.
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unless optimality is assumed or the timing of benefits is not relevant, i.e.,

where you have perpetuities or only two periods of time with fixed budget_

constraint. In case the first role for ARI is taken, the translation from

SVT to UNIDO or Schydlowsky et al. would only depend upon what assumptions

are made in relation to the discrepancies between the value of public invest-

ment and that of private consumption. This is so because SVT (and L-M)

make a distinction between committed and uncommitted income, assuming that

uncommitted income is optimally spent. Therefore, the government would

equate the marginal social value of public funds in all uses. The last one

is a very important assumption made by them which justifies why, as opposed

to Schydlowsky et al., they do not show any difference between the value of

public investment and that of public consumption. Furthermore, in most cases

it is assumed that the social marginal productivity of investment in the

public sector is equated to the social marginal productivity of investment

in the private sector. The only "non-optimality" remaining in L-M and SVT

is a difference between the value of private consumption and private invest-

ment. This. explains why the value of their numeraire, uncommitted income

(foreign exchange) in the hands of the government, their V,14 is the net

present value of future consumption generated by one unit of investment, the

equivalent to UNIDO's shadow price of investment
15
 and Schydlowsky's Pk.

16

If the discrepancy between the value of investment and that of consump-

tion remains constant over time, SVT's accounting rate of interest (ARI)

14
See SVT, op. cit., page 104.

15
See Unido, op. cit., chapter 14.

16
See Schydlowsky.
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would be the same as Schydlowsky et al.'s social time preferences rate (i)--

consumption rate of interest (CRI), in SVT's language. This could be easily

seen by taking any of the definitions of ARI from SVT: "in practice, the

following formula may be used . . Sof, 17

ARI = sq + (1 - s)q/va (51)

where s = propensity of the public sector to reinvest out of q

= marginal product of capital

v = value of the numeraire relative to private sector consumption

a = consumption conversion factor

When the value of v does not change over time,

(1 - s)qv =  . /1 - sq (52)

or, what is the same, v is the net present value of consumption created by one

unit of investment in foreign exchange units. 18

Therefore,

(I - s)q (i - sq) ARI = sq + 
• (I - s)q

ARI = i =CRI)

(53)

In other words, when the value of the numeraire over the value of con-

sumption (v - 1) is constant, the only reason by which the value of v would

fall over time is because i > 0, i.e., because the value of consumption over

17SVT, op. cit., page 114.

185VT, op. cit., page 105.



time would be falling (in a proportion given by i).

If, on the other hand, optimality is assumed to exist after t years,

the rate of change of v over time may be adjusted to reach the value of one

after that period and this change over time should be added to i in order to obtain ARI

To accomplish the role of a cut off point, however, you need to make the

stronger assumption that each year the ARI is selected as to ensure a balance

between the supply and demand for public funds and that all additional output

of the marginal project be available for investment each year after. "The

ARI can be given a simple interpretation provided the assumption is accepted

that at the margin all public expenditure is either assigned to investment

or to uses that are as socially valuable as investment. In this case the

ARI is simply the internal social rate of return on the marginal public

sector project, this being the discount rate that ensures a balance between

the supply of and demand for public investible resources." 19

In effect, if the marginal project involves doing one unit of investment

in year t, with a yield of q, all available for investment in year t + I,

the benefits of the marginal project would b

(1 + cut)V4.+1Dt4.1 = benefits of marginal projects in year t+I

where,
V+1 

= present value of consumption generated by one unit oft 

investment in year t+1

D = discount factor for consumption of year t+1t+1

qt = yield of the marginal project in year t
A

Also, the cost of one unit of investment devoted to the marginal project

19
SVT, op. cit., page 142.
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in year t would be,

DV t 
= cost of marginal project in year t.

If the cost of the marginal project is always made equal to its benefit

in the margin,

•••

(1 + qt)Vt4.1 t4.1 = DtVt

V
t 

D
t+1

V
t+1 

= (1 qt) D
t

D
t+1  1 

but by the definition of the consumption rate of discount.
D
t 

1 +
t

•••

Or

V
t 

1 + qt

V
t+1 

= 1 + i
t

7(1 + it)

V
o 

7r(1 + qt) (54)

Furthermore, the investment decision criterion with variable value for

V
t 
and i

t' 
including investment-reinvestment effects and expressed in the

consumption numeraire, would be,

B [s V + (1 - s )]
t p t  P  - I V --> 0 (55)

IT (1 + 
t
) o o <



where

- 8 2-

B
t 
= net potential consumption created by the project in year t

S = marginal propensity to save of the project

V
t 
= net present value of consumption generated by one unit of

investment in year t

i
t 
= social time preferences of year t

Therefore, from (54), equation (55) may be expressed in the "investment"

numeraire as,

1 - s
PiB

t
[s

p V
t >

Ir (1 + q -It) o
— 0 
<

(56)

which is the investment criterion for SVT's with V as a numeraire.

V.4. Schydlowsky et al. investment criterion

In section V.I we saw that in the absence of rationing, the investment

criterion requires simply that the net present value of benefits exceeds

that of costs. In the presence of an investment budget constraint, however,

there is a need to rank projects according to the net present value of

net benefits per unit of investment. The accept-reject criterion is given

by the net present value of net benefits, per unit of investment, of the

opportunity cost.

In general, however, the net present value should be expressed per unit

of resources to be allocated in the investment decision process. These

resources are not necessarily real resources, i.e.,- physical resources like

labor, materials, foreign exchange, etc., but financial resources, i.e.,

money to buy investment goods.
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When financial resources are allocated the
volume of real resources used depend on
their market price and the same amount of
financial expenditure may imply widely
differing values of real resource. Thus,
for example one million soles of investment
spent on hiring unskilled labor implies a
very different use of real resources than
the same million spent on foreign exchange
for imported machinery. Evidently the real
investment cost is very sensitive in this
case to the mix of real resource on which •
the financial investment is spent. Corre-
spondingly,whether real or financial re-
sources are allocated is a question of major
importance 2O

Therefore, when the investment budget is determined in monetary terms, the

investment criterion would require that projects be ranked according to,

E 
B
t
[(1 - s ) s ] - IR
  /

F(1 +
(57)

where 111 = real investment, i.e., physical resources at shadow prices

IF = financial investment

The accept-reject decision would, of course, be based upon an expres-

sion similar to (57) for the opportunity cost of the investment.

20Schydlowsky, "The Design of Benefit-Cost Analysis of Investment Pro-
jects in Peru: A Country-specific View," CLADS Discussion Paper Series
No. 29, September 1977.

L
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