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ABSTRACT

The topic of this thesis is "ESTIMATION OF THE
SOCIAL PRICE OF INVESTMENT AND THE SHADOW WAGE RATE
OF UNSKILLED LABOUR FOR THE KENYAN ECONOMY'™. Thus
the main objective was to estimate the social price
of investment, consumption discount rate and the
shadow wage rate of unskilled labour for the Kenyan

economy .

The scarcity of resources requires that the
available one be used as efficiently as possible. This
efficiency could partly be enhanced by using social
cost-benefit analysis to distribute limited resources
among competing uses. To undertake social cost-benefit
analysis there i1s a need to obtain social prices which
are not available for the Kenyan economy. This thesis
is then i1ntended to partly provide the required social

prices.

In trying to determine these prices the approach
has been to take the state of the economy as we find
it rather than to assume conditions of optimality. As
a result we i1dentify separate social prices for invest-

ment and for the rate of discount of consumption, rather



than making the conventional “optimality®™ assumption
of equality between them. The guiding principle has
been to define these prices In terms of opportunity

cost.

It was found impossible to estimate the
congumption discount rates directly so indirect methods were
/EZied on market interest rates and estimates of the
marginal productivity of capital. As regards the social
price of investment, this Is derived as a function

of consumption discount rate, the marginal propensity

to save and the social price of investment.

The crucial variables in this analysis are
the marginal productivity of capital, the marginal
propensity to save, the market wage rate, iInterest rates
and productivity of labour. From this one can observe

the need for data on these variables.

Due to data and other limitations we were
unable to determine a unique value for the consumption
discount rate, providing instead a range of values,

namely 10, 15 and 20 per cent per annum. This also made
/



It necessary to estimate three values for the social
price of investment and the shadow wage rate. Our
estimates for the social price of iInvestment are 5.25,
2.47 and 1.60. These are rates which give us the
consumption equivalent of a unit of iInvestment. We
estimated the shadow wage rate of unskilled labout

as K.Shs.303.19, 125.02 and K.Shs.71.21 per month,
based on consumption discount rate of 10, 15 and 20 per

cent respectively.

Lastly we applied the methodology to a case
study - The Kenyan Fiberboards Corporation. The results
were then compared to that of the conventional approach
and private project appraisal (using market prices).

It was noted that the net present values obtained are
different.Since we are avoiding the conventional
"optimality™ assumption we argued that the methodology

we Tollowed appears logical.

As mentioned above the data requirements were
very large and statistics were not available iIn a disable
form In several cases. However, this deficiency was

partly overcomed by using the research findings of others,



with some adjustments as necessary. Our inability to
work out a unique value of the consumption discount

rate forced us to be satisfied with minimum, iIntermediate
and maximum values for the social price of iInvestment

and the shadow wage rate.

These findings will be useful as a starting
point for more research in this area. The results could

also be used, with some caution, to evaluate projects.
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INTRODUCTION
Under the assumptions of perfect competition
the market i1s said to bring efficiency iIn production
and exchange. Thus the supporters of perfect competition
argue that If the market is left by itself 1t will
produce an optimal allocation of resources. However,
this (optimal allocation) has failed to be true for

the following reasons.

The Tirst reason is that the market is not perfect.
There are monopoly and monopsony powers, factor imobility,
impefect knowledge both among consumers and producers,
etc. These will bring unemployment of resources and
distortion iIn the distribution of goods and services.

In the presence of such i1nefficiency the allocation of
resources will be less than optimal (in the Paritian

sence).

The second reason iIs the presence of externalities.
There are factors or activities which do not pass
through the market but provide benefits and costs tQ,
society. Such things as air pollution due to industrial-
ization are costs to society - diseconomies. On the
other hand industrialization leads to skill formation and
there 1s a benefit. Hence to value social costs and
benefits of an activity externalities have to be included

as much as possible.



The notion that the market, i1f left alone, will
bring efficiency is doubtful. This i1s due to various
factors which are not in line with the assumptions
of perfect competition. To this effect there arose the
need to devise a system where inputs and outputs will
reflect social costs and benefits. Thus the need for
"shadow or accounting prices® became apparent. As a
private enterpreneur uses market prices to evaluate a
project and determine its profitability, economists
involved i1n public project appraisal should replace
market prices with social prices to do the same. The
process by which public projects are evaluated iIs known
as social cost-benefit analysis (simply referred as cost-
benefit analysis (cba) In this paper). Apart from cost-
benefit, cost effectiveness and linear programming are
also used but i1t appears that cba has a wider acceptance

in academic circles.

The aim in this paper iIs to estimate the social
price of investment (also called the shadow price of
capital) and the shadow wage rate (also called the social

price of labour) for Kenya.



In Chapter 1 1 will discuss the theoretical basis of
cost-benefit analysis. This chapter is a brief survey of
the theoretical foundation of cost-benefit analysis. As
will be observed it lacks completeness because a full
exposition of welfare theory 1is beyond the scope of this

paper .

Chapter 11 deals with the Social Price of Investment
which requires the prior determination of the Consumption
Discount Rate (also called the social discount rate). After
discussing the model advocated by the writers of the UNIDO
Guidelines 1 have estimated the social price of investment

for Kenya.

Chapter II1l deals with the shadow wage rate which
requires the prior determination of the social price of
investment. After the theoretical basis of the model 1is
discussed | have estimated the shadow wage of unskilled

labour In Kenya.

Chapter 1V is intended for case study. The aim is to
apply the social price of iInvestment and the shadow wage rate
and obtain the net present value of the project. In this
section 1 have attempted to show the difference between®the
convential and the UNIDO Guidelines methodology of social

project appraisal.

/
Chapter V i1s concluding remarks where 1 iIntend to
bring together the mertis and demirets of the UNIDO Guidelines

methodology used iIn this paper.



CHAPTER 1

Cost-Benefit and the Theory of Welfare

1 Relation of cost-benefit analysis and Welfare
theory. -

The use of cost-benefit analysis i1s to aid public
authorities '"to choose the best or most feasible projects
out of a set of projects™ and to guide decision makers to
determine "the level at which firms should operate"™ and
other similar policy issues. [36 16j The projects to be
Chosen should be the ones which yield the highest gain in
"net benefits®™ to society. Therefore, we are involved 1in
maximization of social utility or welfare. Cn s j There is
an objection on the assumption that governments are
maximizers. It is more believed that governments are inter-
erested iIn satisfying a given aspiration. Thus the
satisfying approach is the other one but is not In confirmity

with welfare theory.

Welfare theory 1is concerned with well being of

w@»

society and to quote Winch"s [54j definition of welfare

economics;

Welfare economics iIs the study of the
well being of the members of a society as/
a group, in so far as it i1s affected by the
decisions and actions of its members and
agencies concerning economic variables. These
variables include the extent and nature of
the use of factors®production, the types and
quantities of goods and services produced both
individually and collectively,’and the distr-
ibution of the benefits and costs resulting from
economic activity among the members of society
[25].



The objective of cost-benefit analysis 1is
to maximize net social benefits, through the regulation
of the use of factors of production, types and quantit-
ies of goods and services to be produced and the
distribution of benefits among various classes of a
society. Hence cost-benefit analysis is applied economics
based on the theory of welfare. In this section an
attempt will be made to show the welfare basis of cost-

benefit analysis.

It has to be noted that the theory of welfare
iIs controversial and the theoretical foundation of cost-
benefit analysis has some weak points. A full discussion
of welfare economics is not the aim of this paper and
only some mention of the important points - as regards
to cba - will be made. Mishan®"s” article is recommended
for those interested iIn pursuing the controversy 1in

detail.

2. Preferences and Benefits
In welfare economics individual preferences are

the basis of obtaining social preferences, based a*. the
r

axiom that the "welfare of an individual is what the

individual perceives it to be."™ [X4 12j An individual

Mashan, E.J. " A Survey of Welfare Economics, 1939-59,"
in American Economic Association and the Royal Economic
Society (ed) Survey of Economic Theory, Vol .1, pp 154-

222.



reacts to economic activities In one of the following
two ways. ITf the activities “cost™ him he shows
aversion to i1t. If the.activities give him “benefits”
he shows preference for them. In short
he reacts to economic activities by paying for the
activities which give him benefits and by asking for
compensation for activities which he does not prefer.
In such circumstances by evaluating his preferences
and aversions he ™" could be helped to reach the most

preferred state"” and '‘this i1s possible by ranking the

alternative states facing the individual.” [37 53

It 1s 1nappropriate to take individual
preferences always because "individuals behave such
that they choose on the basis of the outcome of a policy
as 1t affects them and not as i1t affects others."
[37 63 Individual preferences are specially defective
when 1t comes to the following conditions. First, public
goods such as defence cannot be properly valued by
individuals. According to Prest and Turvey [373 thi®

is because;

....some goods and services supplied
by the government are of a collective
nature In the absence that the quantity
supplied to any one member of the relevant
group cannot be inependetly valued.

[1073

Secondly, merit wants - economic independence, employ-
ment (taken as an end by itself) - cannot be valued

by individual preferences. This is because the benefits



are obtained in a general way and as such difficult
for an individual to perceive the benefits as it
affects him. Thirdly, some projects have external
benefits and costs and those who cause them and those who
benefit or lose fail to value the external economics and
dis-economics properly. This could be due to - as

iIs also the case with the above two - the fact that
these-effects do not pass through the market. In such
cases there i1s a need to arrive at the benefits and
costs accruing to society using approaches different

from individual preferences.

3. Concept of Cardinal Utility

In section (2) above i1t iIs noted that gains
and losses of welfare are reflected iIn the preferences
of individuals. On this there are two schools of
thought; the ordinal utility school of thought which
asserts that utility cannot be measured and the carcTinal
school”™ which accepts the measurability of utility.™*"
In cost - benefit analysis according to Pearce [XV]
the aim i1s "to quantify the social advantages and /
disadvantages of a policy In terms of a common monetary
unit.”™ (@B] Therefore, cba makes use of cardinal utility
approach, i1n that i1t pretends as if utility can be

measured and the unit of account is money. The cardinal

Apart from the measurability of utility there are
other differences between the ordinal and the cardinal
utility school of thought.



approach enables us to compare and aggregate the utility
gains and losses of individuals and society arising
from a policy. Discussing the need for cardinal utility

approach 1n cba Dasgupta and Pearce [83 say,

.-.-The most iImportant aspect of
cardinal approach i1s the assumptions
of iInterpersonal comparisions of

utility (IPCU)<IPCU requires that

the utility of an individual be
comperable with the utility of another.
M

using the cardinal approach, which assumes IPCU to be
permissible, one can aggregate individual preferences
and aversions. Regarding the mechanism of social choices
"as reflected by preferences and aversions Arrow OQll
comments that:
In capitalist democracy there
are essentially two methods by which
social choices can be made: voting,
typically used to make "political”
decisions and the market mechanism,

typically used to make '‘economic" -
decisions. [4533

The i1nterest in cba as Pearce points out
"is the preference that is recorded in the market place
(or which would be recorded if there was a market) and
not preferences recorded by a simple vote ."" \to0]
Therefore in cba, eventhough adjustments are

required In some instances, iIndividual preferences count*



This 1s because cardinal utility approach enables us
to infer utility levels of individuals from preferences

revealed iIn the market place.

4. Intertemporal Comparision of Utility

Intertemporal comparision of utility (ITCU)
will be fully discussed In connection with the
consumption discount rate and the social price of
investment iIn Chapter 1l. ITCU i1s required because
present consumption has more value than future con-
sumption either because of the diminishing marginal
utility of consumption or pure myopia. Therefore there
IS a need to weight future consumption so that It be

comparable with present consumption.

Accepting iInterpersonal and i1ntertemporal
comparision of utility enable us to add the utilities
of different people and also the utility being obtained
at different points In time. This aggregation is help-
ful to obtain the net benefit or cost during a project"s

life span.

5. Measurement of Benefits and Cost and Gains
in Social Welfare.

On accepting that ITCU and IPCU being permissable
and accepting that the interest In cba 1s on preferences
revealed iIn the market place one has to be clear on what

constitutes benefits and costs and how to measure them.
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.---Benefits are understood iIn the
most comprehensive sense to include all
additions to social welfare that can,
in Pigouf words, “be brought into
relation with the measuring rod of
money. " [26 183

Costs can be taken to mean all deductions to social
welfare. To measure benefits of goods and services one
can take the willingness to pay of those members of
society affected by the activity. Cost, on the other
hand, can be measured by the "maximum compensation

required by all i1nput suppliers®. [30 28£

According to Winch [543

....In a Paretian system,
changes iIn welfare are dependent on
changes In utility, and the problem
therefore becomes one of assessing the
impact of policy changes on individuals*
utility levels, as well as that of
determining the net changes i1n welfare
from a set of changes iIn utility levels.

One promising approach to the
measurement of utility changes, which
has had a chequered history iIn the
literature of economics, is the concept
of surplus .... 0-35J.
In cba, therefore, consumers®™ and producers® surplus
are used iIn defining changes in welfare. These concepts
ehave been used to measure welfare changes, hence it is
appropriate to discuss-, In brief, what iIs meant by

consumers® surplus.
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According to Marshall, as cited by Mishan [32~],
consumer surplus is "the maximum sum of money a
consumer would be willing to pay for a given amount of
the good, less the amount he actually pays.” T26j Mishan

uses the following diagram to explain the definition.

Figure la

Assume that 0Q amount of the/good produced.
Consumers get a satisfaction (for which they are willing
to pay) worth ODRQ but since the price is OPo the amount
consumers pay iIs OPoRQ. Therefore the difference between
ODRQ (the total willingness to pay) and OPoRQ (the £otal
sum of money paid) 1i1s PoDR which i1s called consumers*®
surplus. The iInterest here 1Is In measuring changes in
welfare and the principle of consumers®™ surplus wilj

help.

Assume that price 1is reduced from OPo to

/
OP-p Consumers will respond to this by increasing

consumption by QRTS but they only pay QLTS the difference
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between the two, RLT, is a surplus. In addition to
this PoPgLR 1s also a surplus because they pay less
for the value they consume prior to the price change.
Thus the change in price resulted In an increase of

consumers®™ surplus by an amount equal to PORTP1I?"

The ordinal school objects to this approach.
The ordinal approach is more clear but cannot be
used due to measurement problem. Noting this the
cardinal utility approach is used. Thus to value
benefits we apply the willingness to pay approach
while gains and losses iIn social welfare are inferred

by analyzing consumers® surplus.

To value costs the concept of opportunity cost
can be used, i1.e. what resources would have contributed
to society”"s well being i1If they were employed in the
best alternative among set of alternatives provided.

According to the UNIDO Guidelines £53D

....1t 1s clearly, the best of
the opportunities that he is sacrif-
icing, 1.e. the maximum benefit from
a feasible alternative course of
action. Thus, the appropriate concept
of cost i1s that of the maximum
alternative benefits foregone.

This method of obtaining consumers® surplus, 1is based
on the assumption that utility iIs measurable in
money terms - cardinal utility approach .
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Thus the definition of cost iIs the maximum benefits
foregone and hence what is being measured iIs aggregate
consumption costs applying the willingness to pay

approach.

So far the concern was how to measure benefits
and costs based on the cardinal utility theory. What
is now left iIs to discuss what is meant by social

gains.

The most commonly used theory to express gains
in social welfare is that of Paretian value judgements.
Since the concept of Pareto optimum is useful in the
analysis of shadow prices i1t is worthwhile to discuss

it Iin some detail.

Pareto optimality is concerned in technical
and exchange problems. The problem of production

(technical), quoting Millward can

....be viewed as discovering how
outputs and i1nputs should be allocated
between firms so that; (@ No further
shuffeling would iIncrease the quantity
of one commodity without decreasing
the quantity of another, given a"fixed
quantity of inputs, and, () i1t 1is
impossible for any given stock of
commodities to decrease the _use of one
input without increasing the use of
others. [133
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For these conditions to hold true the marginal
rate of technical substitution, MRTS, between
two factors, L and K, must be equal in different employ-

ments, say two products, X and y

(MRTSEEIX = (MRTSEWY ... 1.1

where a and b refer to firms producing x and y respectively.
The fulfilment of this condition asserts that factors

are equally productive iIn different employment.1 In
addition, since factors are paid according to their
productivities the equality of the ratio of factor productiv-
ities ensures that a factor -

earns the same iIn different employments. These conditions

require the presence of perfectly competitive markets.

The equality 6f the marginal technical substitution

_ *
"MRTSLK> a - (mp I/mpk) ------------- (1'12)
where MPE and MPX‘are marginal productivities of L and

K respectively. This will also hold true for commodity

Y * (MRTS)Y = (~lyup )y ——————mmmmmm e (1.13)
Kb

Since  (WRTS) * (MRTS)y Gi.i)

QPL/MPKOX = QP /1y (1.14)

Thus one can conclude that factors are equally productive
in different employments.

2 From 1.14 (W1 /MPK)X = (WPL/MPK)bD

Since factors earn according to productivities

MPL/MPKYE = (PL/PK)X (1.15)
From this it can be shown that
(PL/Pk)? - (PL/PK)X ml.16)

Thus the earning of factors between different uses iIs the sare



15

of factors between different employments ensures that
it 1s impossible to increase the production of one
commodity without decreasing that of the others. In
addition i1t is impossible to iIncrease the use of

one input without increasing the use of the others.

The second condition of Pareto aptimality
iIs known as "the goods - to - consumers - condition.”
It requires that goods and services '"be allocated
between consumers such that no reallocation could
increase total utility.” {3 Xf] This requires that the
marginal rate of substitution (MRS) of say two goods,

X and y, must be equal for all consumers say M and N

(MRSXYIM =  RSXYIN e 1.17)

In a perfectly competitive market when this
condition is fTulfiled the ratio of marginal utility of
the two products iIs the same among consumers.™ In addition
since the price of a commodity is determined by 1its

utility 1t confers on the consumer, the ratio of the

The MRS can be thought of as an expression of the
ratio of the marginal utility 1f the two goods. Therefore

(MUVMUY)IM = (MUX/MUYIN i i i e e e e oo (1.18)
where MUx and MUy refer to the marginal, utility of
commodity x and y respectively.

/
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marginal utility of two products is equal to their price
ratio.”™ The fulfilment of this condition, “the goods - to -

consumer - condition®, ensures efficiency In exchange.

The third condition of Pareto optimality is what 1is
known as the optimal output condition. This requires that the
two conditions must hold and there be tangency between the

indifference curve (MRS) and the production possibility

curve (MRTS)

(MRTSIK)X = (MRTSLK)Yy = (MRSXyM = (MRSXYN ... ... (1.21)

Pareto optimality can be explained using the following

diagram =

Figure 16b

The optimum combination of the two factors, L and K, to

produce two products, x and y, 1is given by PP and its slope
shows the MRTS . The indifference curve 11 gives the comb-
inations of x and y that give the same satisfaction and tYe

slope shows MRSXy- Given the production possibility boundary

1 This implies (MUX/MUyM = (PX/PyM ... oo (1.19
where Px and Py refer to the price of x and y respectively.
Using equation (1.18)

(Px/PyOM = (Px/Py)N (1.20
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PP and the indifference curve 11,

d 1s the highest production and utility obtainable.
The point of tangency between PP and 11, d, is optimal
out put condition. This condition ensures that the
economy has obtained Pareto optimality. When an

economy achieves-this i1t i1s efficient and optimum.

Having discussed Pareto optimality in brief,
one can look at “Pareto improvement®™ - a concept
which deals with social gains. “Pareto improvement®
iIs defined as a "change iIn economic organization that
makes every one better off without making anyone else
worse off". [8 55) Based on this Pareto criterion two
economic situations, say X and Y, can be compared.
According to Dasgupta and Pearce the possible

rankings are the following:

@O XPY (X 1s Pareto preferred to Y) if either
XPY for all individuals comprising society,
or XPY for some individuals and X1Y (X 1is
Pareto indifferent to Y)for the remainder.

@ X1IY (X 1s Pareto indifferent to Y) i1f-XIY
for individuals comprising society.

@ XRsY X i1s Pareto preferred °r Pareto
indifferent to Y) if XRY for all individuals....

@ X and Y are Pareto non comparable i1f for
any individual XPY and for any other YPX.,,

t
®B) Any state, say X, Is said to be Pareto
optimal i1f, given the states of consumers-®
preferences, and prevailing technology, there
IS no state, say Y, such that That i1s Pareto
optimality is defined as a state in which
no one can be made better off without someone
else being made worse off.
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Out of the above Pareto rankings it can be seen
that (@ Pareto criterion cannot be applied for a
situation where there are gainers and losers. This
situation i1s observed in ranking (4 and i1s implied
in ranking () above, () Pareto optimality discussed
previously and ranking (G) can be obtained irrespective

of the nature of income distribution.

In comparing Pareto criteria and cost-benefit
analysis we find that projects are such that there will
be gainers as well losers. This makes Pareto criteria,
as i1t i1s, inapplicable for cba. However, the Kaldar -
Hicks compensation criteria attempts to bridge this gap.

It states that;

.... a social state Y 1is socially
preferable® to social state X 1If those
who gain from the move to Y can
compensate those, who lose and still
have some gains left over. @B 573

The criteria does not require that actual compensation
be paid, 1t only requires it be hypothetically possible

to compensate losers.

The Kaldar-Hicks compensation criteria is said
to lead to contradictory results. However leaving out the

controversies, for i1t iIs not yet resolved, it is better
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to discuss how much compensation iIs required. According

to Winch [543.

The assumption that redistribution
iIs costless and would always be optimally
implemented iIs an heroic one, but with it
we Tind the Hicksian measurement of
compensating and equivalent variations
appropriate criteria to assess policy
SET es that would affect price levels .

The amount of compensation required to leave the
individual neither better nor worse off than .hie
initial position iIs known as compensating variation.
Thus those who lose from a policy change must be
compensated by the gainers of the change equal to the
compensating variation. li this i1s paid and if the
gainers are still left with some gains then there is

improvement in social welfare.

Suppose the losers can bribe (compensate) the
gainers from the move so that the policy will not be*
undertaken. In this case the equivalent variation,

"the amount of compensation, pald or received, that will
leave the consumer in his subsequent welfare position

in the absence of the price change If he is free to buy
any quantity of the commodity at the old price" [J/ 746]j,

iIs the appropriate measure. If they succeed welfare will

remain unchanged.
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The two Hicksianl measurements are the best means
assessing the fulfilment of the Klador-Hicks criterion.
One can iInfer that the policy change leads to iIncreased
welfare 1f compensation is actually paid or if the

policy leads to some preferred distribution. Qj4 159}

The compensation criteria implicitly assumes that £1
has equal weight whether i1t accrues to a poor wan or to
a rich man. However, in cba this assumption is not
accepted and it can be handled in one of the following
ways, " (@ to use some system of distributional weights"
or (b) "simply to show the net benefits to each party
and let the policy maker apply his own evaluation.™
[26 16} The Tfirst approach appears to have gained more
acceptance in academic circles while In practice it 1is
the second approach that is employed . Varioué authors
in this field support the use of different weights to
consumption or income of individuals depending on the

income bracket they belong.

In practice compensation is not actually paid

therefore the concern iIn cba i1s to find out whether pr

In addition to these two measurements there are two
others known as “equivalent surplus®™ and "compensating
surplus® but are ignored here because they are used less
in the literature of distribution and they also lead to
the same conslusions as using compensating and equivalent
variation.

~Dasgupta and Pearce [Pl Little/Mirrlees [25} UNIDO
Guidelines [531
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not the policy leads to a preferred state of iIncome
distribution. However, the compensation criteria
could be used to show the effect of the policy on

income distribution.

6. Summary and Conclusions

Theoretically governments iIn less developed
countries by undertaking economic activities want to
maximize social welfare. As discussed iIn the beginning
of the chapter we have mentioned that the view

that governments are maximizers 1is doubtful. 1In

addition, that governments are maximizers is based on

the assumption of a representative government which may
not be applicable for most developing countries. Noting

these defective assumptions we accept that social cost-

benefit analysis is based on the theory of welfare.

Welfare theory has some controversial points
and only some of the controversies are mentioned here.
In trying to quantify benefits and costs we accepted
the cardinal utility approach which enables us iInter-
personal and intertemporal comparison of utility. Tﬁas
IS objected to by the ordinal school of thought and there

has not been found a solution to this controversy.

t
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In welfare theory benefits are to be measured
by the willingness to pay approach. Therefore benefits
which are direct can be inferred from market values.

While indirect benefits are to be treated as if they pass

through the market. The problem faced in measuring
direct benefits 1s not as great as the problem faced in
evaluating iIndirect benefits. This problem is obvious
when welfare theory is applied to social cost-benefit
analysis. One such problem is measuring the effect of
employment on income distribution which is advocated to

be left to the judgement of the decision maker.

Similar problems are faced when we want to
evaluate costs. To estimate costs direct opportunity
cost, i1.e. the benefits foregone from the best alternative,
is applied. The problem arises when we want to quantify
the indirect costs. We will see that some of the indirect
costs such as the costs of employment on saving is
approximated. However, most of the indirect costs are

not considered and one reason to be given is quantification
problem. /

After evaluation of social benefits and gains
one has to decide whether there is social gains or losses
due to the proposed economic activity. Fo;r this we

considered the Paretian value judgement and we have noted
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the defects and controversies arising from 1t. The
theory of Pareto optimality is concerned with optimal
allocation of resource and iIs based on the assumption
of perfect competition, the absence of which has

required the estimation of shadow prices.

From our discussion one can conclude the following

First, cost-benefit analysis iIs based on that part of
economics which is controversial. Secondly, shadow price
estimation 1is an attempt to arrive at the price that
would have prevailed i1t the economy has attained Pareto
optimality. Third, due to various problems - theoretical
and practical - shadow prices will be approximations and
not exact. In the chapter to follow one could note how

we deviate from the second conclusion.



CHAPTER 11

THE CONSUMPTION DISCOUNT RATE AND THE SOCIAL PRICE

OF  INVESTMENT

1. Ambiguities and Clarifications

1.1 Problem due to methodology

Prior to mentioning the various methodologies
used to derive social discount rate (SDR), the following
point should be discussed. Shadow pricing iIs taken as
an “optimal pricing® by some economists.”™ This 1iIs in
line with the discussion of Pareto optimality in
Chapter 1. If one follows the approach of optimal pricing
it 1s possible to equate the consumption discount rate
(CDR) obtained by using social time preference rate (STPR)
with that of the social price of investment,?inVA
This prompted the search for a discount rate #mmainly
SDR. However, we have argued in Appendix Il that the .
developing economies are far from obtaining equilibrium.
In addition the concern here is not to look for the
equilibrium prices but for a price mechanism that wil}
facilitate government decisions. In view of this equating
CDR and Pinv is wrong and unnecessary. In this case we

~ Optimal price is the price obtained when the economy has
achieved a Pareto optimum.

2 pinv Js abbriviation used by the UNDO Guidelines to
refer to the social price of iInvestment which is similar
to the social price of capital as well as saving.



25

are not looking for one discount rate but a rate to
discount future consumption and a social price of

investment. This iIs discussed In Appendix 1I.

Going back to the problem of methodology Pearce
36) says that there are three schools of thought as

regards the derivation of SDR.

....First, the social time-
preference rate (STPR) school of thought
argues that the SDR should reflect society"s
preference for present benefits over future
benefits.... The second theory is that
the SDR for use i1n public projects should
reflect the rate of return foregone on the

displaced project... Third there is a
presumption that the STPR ... will be less
than the opportunity cost rate... Since both

rates are relevant to the public investment
decision it has been argued that some "synthetic*
reflecting both influences is required. £403

There 1i1s also a fourth school of thought which propagates
that the STPR and Pinv are equal, therefore either one

of them could be used as CDR.

1.2 Terminology problem and definitions -
There appears to be ambiguity between the social
discount rate (SDR), the consumption discount rate (CDR)
and the social price of Investment @ 4wW). One sourcer
of the problem is the i1nconsistent use of the term SDR
by economists. The following are few examples of such

inconcistency.
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The SDR in the UNIDO Guidelines (3jf refers,
apart from other things, to the rate of fall of
utility with time, i.e. the social time preference rate
as derived from the diminishing marginal utility of

consumption.

Little and Mirrlees D£J say that the term SDR
iIs 1nappropriate and they call i1t the "consumption rate of
interest 1 which i1s equivalent to CDR. This term 1is

synonymous to what the UNIDO Guidelines refer as SDR.

Dasgupta and Pearce D>7 analyse different
methods of deriving SDR. They discussed the STPR and
the social opportunity cost of capital,P'thv’. They found
both incomplete to estimate SDR separately. This 1is
because, they argue that, SDR i1s a function of STPR and
PInV. Even though they do not provide a methodology,
they recommend the use of a synthetic rate which will

incorporate both the STPR and p”~nv.

The following are definitions which we will adopt

to avoid the terminology problem.

(@ Consumption discount rate (CDR) 1is
the marginal rate of time preference between present and
future consumption. For the purpose of deriving CDR we

employ the notion of diminishing marginal utility of
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consumption (OMUC) as will be discussed iIn section

(@ of this chapter. The term CDR is similar to what
the UNIDO Guidelines ~53” refer as SDR, Little and
Mirrlees [isj refer as the consumption rate of interest
and Dasgupta and Pearce £JfQ refer to it as the social

time preference rate (STPR).

(@) Social Price of Investment, pInvf£ is'the
net present value of the aggregate - consumption stream
resulting directly and indirectly from a unit of
marginal iInvestment™." (>3 193] It is derived by using the
social opportunity cost of capital direct and indirect
(refer to section (3) of this chapter). The social price
of iInvestment is similar to what Dasgupta and Pearce ft7
call the social opportunity cost of capital and others

call the shadow price of capital.

2. Consumption Discount! Rate

2.1 Reasons for discounting future

benefits

In the process gif project formulation and
evaluation, after a stream/benefits and costs are obtained,
there 1s problem of aggregation. This is because, as
various authorsl recognise, i1t involves intertemporal
choice. It rests on the premise that present con-
sumption is preferable to future consumption and the

former should be given greater weight.

UNIDO Guidelines [53j, Little and Mirrless £27n,
Dusgupta and Pearce and Lai £227
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Usually society has preferences for the present
over the future. According to Dasgupta and Pearce 5 7

there are two reasons and they are:

(@, society simply does prefer the
present to the future - there 1is
lpure myopia.”
() Future generations are likely to have
higher levels of consumption. If the diminishin
marginal utility of consumption operates, then

the utility gains to future generation
from a gain In consumption will be less
than the utility gains of present
generation. Hence, the future gains
should be discounted. £1397

The principle of diminishing marginal utility of
consumption is also applicable for present generation.
That 1s, 1f people expect higher income in future years
then they tend to consume more at present. A third
reason for preferring present consumption iIs un-
certainly. This 1is because an individual does not
possess the knowledge to know in advance the commodities
that will be available and their prices. In addition his

future i1ncome and his life span are not known to him.

It 1s the second reason that has mostly formed
the basis of discounting future consumption. Feldstein

the role of CDR says:
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....A social time preference
function assigns current values to future
consumption. It is a normative function
reflecting society"s evaluation of the
relative desirability of consumption at
different points in time .... £2.45U

2.2 Consumption discount rate - derivation of the
formula

As mentioned above people prefer present con-
sumption due to pure myopia and the diminishing marginal
utility of consumption (DMUC). To determine CDR usually

DMUC has been concidered.

The derivation of CDR from DMUC ignores the
presence of uncertainity and “pure myopia.® It rests
on the premise that future generations will be relatively
better off than the present generation and similarly
future i1ncome iIs higher than the present. Therefore,
accepting the principle of DMUC implies that less weight

«>

should be given to future consumption.

Lai"s presentation of the mathematics is
simpler but basically the same as the others.1l However,
he differs from the rest because he accepts Irving
Fisher®s method of estimating the elasticity of marginal
utility with respect to consumption whioh the others

treat as unknown.

1 Marglin Feldstein tio/, Dasgupta and Pearce
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Taking a two period model the following is the
definition of CDR according to Lai (22». '"The current
consumption rate of interest (CDR) 1i1s the marginal
rate of substitution between consumption iIn period

t + 1 and consumption in period t." £152) Therefore,

is
in terms of marginal utility which / dependent on

consumption we get the following.”

it = UE/Ut+1*-1 .. oooooo... .1)

where Ut and U"t+l refer to the marginal utility in
year t and t + 1 respectively and it refers to CDR.
Assume a constant elasticity of utility with respect to

consumption, n/ which is a function of per capita

Due to diminishing marginal utility of consumption-.

U t+1 @-11

Therefore future marginal utility has to be discounted

so that it be comparable to the present

B"t =B, t+l <1+ 0> ... ... (2.12)
a+n»=vut/ul ... .... 2.1-3)

it - (“"Vu-t+J (2.1)
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consumption, C™=>

Let us define the elasticity of marginal utility with

respect to consumption, e, as,

e = QJ"/U')C ————————————————— (2'17)

where U' and U" refer to the second and the Tirst

derivative respectively.

Substituting (2.14) into (2.17) we get®

U=Cn ——— e - .14
du/dc = nCn_l1--——----———————— - ——— 2.15)
du/dc* Ju = Nn-—————————————————————— @-“16>
e=d).clype (2.18)
=w " —————————————— (2.15)
- (U'Wu* )C e - .17)
This 1s because; from equation (2.14)
v =nChn 1 -—-———— - Q.-2D)
U on@ml)on 2 - —————————————————— 2.22)
and taking equation (2.3)
e = (U/UH)C————— 2.23)
Substituting (2.24) and (2.25) iInto (.3
e = jnIn-1jcn~2}C = n(-i-Den-1
nCn 1 — n * (2.20)

HCri":l.
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n(n-1) Cn"2
nc -1

n~1 (2.20)

Substituting (2.14) into (.1)

"Vl o1 (2.24)
n-1
"Coes
which simplifies to
i -(n-1)
i = fct+l/c+) 2.25)
Let us define the one period growth rate of per
capita consumption, gt, as
=Ct ~ Ct
ct (2.26)
Substituting (2.20) into (2.25) we get
@.27)

1t=
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Substituting (2.26) with (2.27) we get,'™*"

it = (+gt)'e-l--——-----—-- (2-28)

Thus equation (2.28) defines consumption discount
rate, 1t. Then what is left iIs to obtain estimates of
gt and fe. Estimates for gt , per capita consumption growth
rate i1s fTairly available. The elasticity of marginal
utility with respecthto consumption, however, 1is difficult
wny

to estimate. That is/most authors prefer to treat, e, as

unknown .2

This is because

1+gt =i + <t+1-ct/Ct)

ct+ct+rct

01 5 50— (2.28)

Lait [22J adopts Irving Fisher"s model and defines
elasticity of marginal utility with respect to con-
sumption as the "ratio of the income elasticity few:
food, ep, (after the elimination of the income effect”
[15 This approach was tried and dropped because of
shortage of data and problem of justifying the model.



2.3 Estimating CDR for Kenya

Noting the problem faced to quantify 1 (the
consumption discount rate) i1t has to be assumed. One
method of obtaining an assumed value for 1, according
to the Guidelines [33] is to look into the internal rate
of return of government projects." " The Guidelines
suggest that with repeated exercise the decision -
maker can obtain the "cut-off" internal rate of return
which can be used as consumption discount rate. There

are two problems with this approach.

First, in evaluation of public projects, according
to Birgegard [3j, shadow prices are rarely used In Kenya.
Thus from projects one can obtain a private rate of
return and not a social rate of return. Hence previous
exercises in project evaluation cannot be used as

basis of obtaining an assumed rate. -

Second, 1 have opted to follow the UNIDO Guidelines

which requires prior determination of 1 to obtain the

4

shadow price of capital and labour. Then before one

~N'Internal rate of return (IRR) can be defined as

the "rate of discount which makes /the present value of

the entire stream "benefits and costs-exactly equal to
zero." [32 183j
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determines the consumption discount rate one can-
not undertake social cost-benefit analysis. Unless
one assumes equality between 1 and Pi'nv such an
approach will not work and the inequality of the

two 1s shown iIn Appendix Il.

The second method considered was to take the
average 1 used iIn the four case studies included in
the UNIDO Guidelines (Part IV) The following con-

sumption discount rates are used.

Table 2.1

Assumed consumption Discount Rates Used iIn the UNIDO
Guidelines Case Studies

Case Study Assumed rates
paper Low Medium High
Pulps and?Mill in Sarania  0.08  0.10 0.12
Chemical Plant in Palavia 0.08 0.12 0.16
The Mangua Water Project 0.05 0.075 0.10
Fiberboard Plant in Oasis 0.10 0.13 0.16
Mean of the four 0.078 0.106 0.135

W

Say 0.08 0.11 0.14

Source: UNIDO: Guidelines for Project Appraisal
New York, United Nations, 1972.
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The Guidelines provide no justification why these
rates are used. The other point to be noted iIs that

i1, varies between 5 and 10 per cent for the low rate.
Observing such variation it is difficult to rely on
the average rates 8, 11 and 14 per cent for low, medium

and high respectively.

Looking into the Kenyan economy one could be
tempted to use iInterest rates as an approximation to
consumption discount rate, i. The first-problem is the
imperfection of the capital market. There is a formal
capital market whose rate is different from the informal
market. In the presence of such dualism we cannot
equate iInterest rate and consumption discount rate.

The second problem is the multiplicity of interest rates
and the difference between what borrowers pay and savers
get.”™ Borrowers pay 8-12 per cent on long term loans

while the bank pays 5-6 per cent on time deposits, as
shown i1n Appendix XIlI. The former can be seen as a

payment to capital and the latter as compensation to

1 This will be discussed In detail In connection with
the social price of iInvestment iIn section @) to
follow.
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deferred consumption. Thus what borrowers pay and
savers receive are measures of two different concepts,
namely, interest paid to the bank can be seen as
the cost of capital and what the bank pays to deposit
can be seen as payment to post-pond consumption. This
approach i1s defective because one is taking the
preference of those who can save which constitutes

a small number of the population. Noting the
skewed mature of i1ncome distribution iIn Kenya (shown
in Appendix XI) the preference of savers iIn no way

reflects the social preferences.

Assume that PInv is equal to q, the marginal
productivity of capital. As discussed in Appendix 11
pinv and 1 are equal when the economy 1is i1nequilibrium.
However, in developing countries like Kenya, 1 < plnv
This i1s because iIn less developed countries iInvest-
ment Is not optimal and hence the high value for
PAnv . The value of q iIs estimated to be 0.286 (to
be discussed in section (3 of this chapter). There-
fore 1 will be less than 0.286. Noting this, the

maximum value of 1 iIs assumed to be 0.20. <
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To fix the minimum value of 1 we revert to
interest rates. If iInterest rates (both paid by
borrowers and received by depositers) were not
controlled, the iInterest rates on deposits would
have served as a minimum value of 1. Subject to the
condition that the private value of saving equals
to i1ts social value, which is doubtful, 1 can be
assumed to equal 6 per cent. However, this rate (6 per-
cent) under estimates the social rate. This 1is
because the majority of the people do not save and
their social rate would be higher than this rate.
Thus 10 per cent is assumed to be the minimum value

of 1.

The midium value for i1 is then taken to be
15 per cent. Thus iIn the following sections 1 will
have the three assumed values, viz7 10,15, and 20

per cent. 3

3. The Social Price of Investment -plnv
3.1 Factor price determination under

g@{fqgf competition p

In the following brief exposition of factor

price determination under perfect competition some

of the usual assumptions of perfect competition are
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made. The main ones are (@ there are large number
of buyers and sellers such that one buyer or seller
canijot influence the market, () there 1is

perfect mobility of resources between different
employments and (d) all economic activities pass

through the market.

Assuming perfect competition, one can employ
the willingness to pay approach to determine the
price of a factor. Suppose there are two factors labour
L and capital (K). Using figure 2a, the relative
price of the two factors - determined by the market
- Is given by the line X™"X~. The slope of this curve

is then

where and Pr refer to the price of labour and
capital respectively. Thus (2.39) and the following
equations are similar to those of equations (1.12)

and (1.16) of chapter 1.

Curves like Q0, Q], Q2 ... ... .._.... are
isoquent curves. An isoquent curve, take QO for

example, shows the possible combination of L and K,



1.e. the ratio of the marginal productivities (MPP)

of the two fTactors:

MRTSIk = MPPL/MPPk = PK /PL...... (2.30)

Figure 2a

Optimal position is obtained when the isoquent

curve iIs tangential to the price lire.™ Referring

to Figure 2a this is obtained at Z.

Point Z i1s optimal because 1If the economy is to the
left of Z then it is not efficient since -it 1iIs

possible to increase production to Qq. Any point
to the right of Z i1s impossible because*of resource
limitations.
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1.e. the ratio of the marginal productivities (PP)

of the two factors:

MRTS1k = MPPL/MPPk = PK /PL...... (2.30)

Figure 2a

Optimal position iIs obtained when the isoquent
curve iIs tangential to the price lire.™" Referring

to Figure 2a this i1s obtained at Z.

Point Z i1s optimal because If the economy is to the
left of Z then 1t iIs not efficient since it 1is
possible to iIncrease production to Qg. Any point

to the right of Z iIs impossible because of resource
limitations.
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At this point
mrtslr = mppl/mppk = pk/pl

or MPPIMPI = MPPK/PK o ocaaeeee. (2.3D)

For convinience let us assume that/

mppl/pl = 1 If so>
PK = MPPKk i e (2.31.1)
IT we assume MPPk/Pk = 1, however, we get
PL = MPPI ... s (2.31.2)

From this i1t can be concluded that profit maximizing
level of labour and capital employment is the point
where the prices per unit of the resources are equal

to their respective marginal productivities.

The above also describes the least-cost
compination of factors which can be derived using the

marginal cost approach according to Leftwich [J24).

.---The least cost combination can
also be stated as the price of a factor
equal to the marginal physical product
of the factor multiplied by the marginal
cost of output. £51; .
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That 1is,

MC .MPPI /mc #MPPk = PL/PK - v e e e e e e .. (2.32)

The above shows that factor price deter-
mination under perfect competition is efficient, 1In
the sense that factors earn according to their product-
ivities. This approach is in conformity with Pareto

criteria as regards production.

This i1s a general approach to show factor
price determination in perfectly competitive market.
Based on this approach some attempts have been made to
derive the shadow price of a factor. Roemer and Ste:n
0423 developed an approach to the determination of
shadow price of capital based on the above principle
of factor price determination. Their approach 1is
summerized below. There are some special approaches

to determine the shadow wage rate but only capital

will be discussed.

Interest i1s the cost of capital. Lower interest
means higher demand for fund, because projects which

are less profitable can then be accepted.
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IT interest iIs ic - refer to Figure 2b- projects
yielding equal to and more than

ic will be accepted
and

the demand for fund will be 10.

Figure 2b.

Considering 1Q.

.-.-. Since capital in these projects
would have yielded ic per year, the

foregone output of the divertea capital

will be 1c. The 11 curve gives the opport-

unity cost of capital at any level of
investment. [42 543
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At the same time interest is price paid to savers
for giving up present consumption. The higher the
interest rate the greater the saving - because the

reward in terms -of future consumption 1iIs attractive.

.--- Since we have social values on
consumers” decisions the iInterest rate
indicated by SS curve give the social value
or the opportunity cost of capital through
additional saving. 02 5(Q

In the absence of taxes and other restrictions
in capital markets, saving equals iInvestment at
1IQ and it can be taken as the opportunity cost of
capital. At the same time it also reflects the con-
sumption discount rate as i1t affects saving - a

decision to postpone present consumption.

The above approach has two features. First \t
assumes equality between CDR and PInvwhich is discussed
in Appendix Il. In the appendix 1t Is concluded that
such an approach iIs i1nappropriate to a developing economy.
Second, 1t uses preferences revealed iIn the market

which is defective due to the following reasons.
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The first arises from capital market Imper-
fections. Some of the savings and investments (in
less developed economies particularly) do not enter
the organized capital market. What borrowers pay and
savers receive are different. In such a situation it
is hard to rely on preferences revealed iIn the market

place.

The second is related to the multiplicity of
market rate of interest. Interest rates vary between
commercial and development banks, types of iInvestment,
mode of borrowing and saving, etc. These can be attri-
buted to three factors. The first i1s risk which causes

high
variation, / iInterest rate for risk prone projects and
low interest rate i1f otherwise. The second is-;
governments iIn less developed countries provide subsidy
in a form of loan with low interest rate to encourage
investors to undertake iInvestment in areas which are
given priority. The third one is imperfections iIn the
capital market. As mentioned before dualism iIn the
capital market 1is the main cause of capital market

imperfections. These are main reasons for the variation

of Interest rates.
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The third problem arises from the assumption

of a rational economic man. To quote UNIDO Guidelines

..-.. this approach assumes a rational,
calculating basis for individual decisions
on saving and borrowing, a basis that
remains, after econometric research, a
hypothesis supported more by the preoccupation
of i1ts authors than by emperical obser-
vations .... Q58D

The assumption of a rational economic man Is to make
use of the principle of consumer sovereignity. However,
this principle becomes defective when dealing with
intertemporal choice due to various reasons. According

to Fedstern! [IcJ

---- Individual savers must forsee
their future incomes and wants, as well
as the future prices of all goods. But the
future i1ncome of individual (or household)
depends on the savings and investment
decisions of society as a whole. The in-
dividual cannot possibly have the i1nform-
ationj required for rationally redistributing

his income through time ....D633

Another argument presented by Marglin [27}1s that, even
assuming perfect capital market and

equilibrium iInterest rate, there is no guarantee that

it will equal the socially required level of saving.
/
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This, as discussed before i1s because savers iIn a
developing economy constitute a small percentage

of the population. Hence, the equilibrium level may
reflect the optimal level of saving viewed from the
point of view of the minority but not from the total
population point of view. Thus the market determined
interest rate could lead to saving and Investment

which 1s not socially optimal.

It 1s due to these problems that the market
determined rate of iInterest can not serve us to obtain
the shadow price of capital. As discussed in Chapter |
resources should be valued by what they would have
contributed to society®"s well being 1If they are employed
in the best alternative, among a set of alternatives
provided. It is this approach the UNIDO Guidelines Q>33
advocates and the method of deriving the social price

of i1nvestment,PInVj iIs summarized below.

3.2 Basis of determining the social price

of iInvestment.

The social price of investment, also calle"d
the dhadow price of capital, iIs defined as '"the net

present value of the aggregate consumption stream
/
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resulting directly or indirectly from a unit of
investment." ~53 193" It has been noted that the
market rate of interest, even assuming perfect
competition, does not serve as a measure of the value
of capital to society. It is also noted that the
proper method of evaluating resources is to use iIts

opportunity-cost.

The social price of investment to be derived
here 1s to be used for evaluating "public projects
that displaces marginal investment.' £53 2063 That
iIs to say that the government had a fixed amount of
investment fund. To use Little/Mirlees” [J25) ter-
minology this fund can be called®"uncommitted social
income®™ - uncommitted In a sense that i1t is not

allocated to finance a particular project.

The opportunity cost of capital can be defined
as a maximum benefit foregone from an alternative”
project. In other words, capital used In a project,
say A, could be withdrawn from another project, say

B. In this case the cost of capital can be seen as

Hjote that the social price of iInvestment is a value
and not a rate expressed in percentile.
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the benefit that would have been realized if project
B was undertaken. This approach requires that all
possible projects be evaluated and the best alter-
native determined. However, this is a costly (in
terms of manpower and time) process. Therefore, this
approach although theoretically valid, has practical

difficulties.

The other approach to obtain opportunity cost
of capital is to use the marginal productivity of
capital. The UNDO Guidelines 0>33 derive the social
price of iInvestment using the marginal productivity
of capital and other iIndirect effects. What follows
iIs a brief exposition of the methodology advocated

by the UNIDO Guidelines [pp 173 - 200J.

The present value of a future stream of benefits,

vk _ .
By can be shown by mathematical expression:
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where V1# V2 ... are weight”s attached to future

benefits Bo, ... B and 1 1s the consumption

discount rate.

Assume that all capital costs, KO, is incurred
in year zero and marginal i1nvestment earns g which is

immediatly confumed .1 iIn this case the net present

value is *

B =0+ vx (B*q KO)+ ....+VT(Bt« qgK~ . tVtKq

T b a
= | vdtijt - | g KO.Z(Qtht__ (2.34)
| = =

Assuming that the return on marginal iInvestment, q,

IS constant overtime equation (2.14) reduces to 2

B = ~=1 Bt/dti)t "@/2)K® «on. .. (2.35)

From the definition of the social price of investment

we see that

g is the marginal productivity of capital.

2 This Is because of by virtue of the identity,
T 1
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Substituting (2.36) iIn (2.35) we get

b* =1L -pinio .37)

However, if the marginal return, q, IS not consumed
immediately and a fraction of it, s, iIs reinvested

then;

——— reinvestment from the returns
of an initial £1 iInvestment leads to"an
accumulated iInvestment At In year t the
over-all-direct and indirect-return will
be q At. [53 17/9]]

In this case the contribution to aggregate
consumption will be,

(1-8)q At ————-mmm e (2.38)

Equation (2.35) can then be written as

pinv = (-5 q At
(1ti)

(2.39

What remains now iIs to evaluate At, which depends on
the marginal propensity to save, S, and the marginal
productivity of capital, g. In year 1 the accumulated

capital 1s the same, 1.e.El

Aq
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In year 2 A2 = + Sg A (+SgJA]l- = (A+Sg)
In year 3 A3 = A2 + Sq A2 (1+Sg)A2 = (1+59)
In year t At = (1-Sg)t-1 (2.39.1)

Substituting equation (2,39.1) In (2.39) we

get
-inv « (@S q (@-Sgt 1
t1 a+ De
or pinv @S q z
1+q =l (9 (2.40)

Since 1t 1s a geometric progression (2.40) reduces

to . v - -
PInv = (1-S>VI-SQ.-c-ccooaaao.. Q.

Equation (2.41) represents the social price of
investment. It depends on the marginal propensity to
save, the rate of capital accumulation, and the con-

sumption discount rate.

The above argument is based on the following
assumptions. First, the projects to be financed are
marginal projects. This implies that each project iIs so
small that it will not change prices of factors and
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outputs. Second the project is to be financed by
public sector saving. Third the marginal productivity
of capital, g, the marginal propensity to save,S,

and the consumption discount rate, 1, do not differ
between the public and the private sector or the

difference is so small that i1t can be ignored.

Taking the first assumption, marginality
of projects - the following can be said. Marginal
projects will not change significantly the existing
income distribution and relative prices. If the project
iIs big enough to bring a significant change then partial
analysis (that is what cba 1s) will not be adequate.
Therefore, for such projects there is a need of general

equilibrium analysis.

The second assumption requires that the
project be financed®™ by public sector saving, 1.e. re-
sources are drawn from alternative investments. In this

case the value of the investment 1is

P (2.42)

and net present value formula considering reinvestment

will be

B* f(1-S) V3Bt - pinvko (2.43)
a + Dt
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Suppose that resources are drawn from investment and
consumption and let the amount be a™nv and acon

respectively. Then the appropriate formula for net

present value 1is,

B -E t - (ainv pInv +acon)Ko...(2.20
t

=1 +i)

IT the proprotion of capital that comes out of iInvestment
iIs equal to the marginal propensity to invest, 1i.e.

Then a®M =1 - "

Therefore™ a™nVpinv + acon = S pinv +(1+S)

Substituting this in equation (2.41) we get

Spinv + d_S) = (1-S)17i-Sq

This represents the appropriate opportunity cost when
capital 1s drawn both from alternative investment and

consumption.

In this case the appropriate formula for the

net present value, and considering reinvestment, equation

(2.37) becomes

(2.44)
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The third assumption says that the marginal
produductivity of capital and marginal propensity
to save, q, and s respectively, do not vary between
the public and private sector. However, i1f the
difference is large then the appropriate opportunity

cost of capital is not

inv _ (1-Sjq,
"1~Sq (2.41)
but
.0°%v = (1-sg°v) qg°Vv
"I - cgov~ gov (2.45

where the super scipt gov refers to government.” In
such a situation then the net present formula is,
taking equation (2.37)

. r ri ri oV ov con
B:Lap Pp +ag Pg + a J

Equation (2.21) can be derived following a similar
reasoning like equation (2.19)

/
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where super scripts pri refer to private.l

Thus the three assumptions are crucial.
In the section to follow I will estimate plnv for
Kenya using equation (2.41). This equation is taken
mainly because the data requirement is not as great

as the others.

To obtain net present values we have equation
(2.43), (2.46) and (2.47). one can note that equation
(2.27) can not be used. This leaves us with the two
equations (2.43) and (2.47) for obtaining net present
values. As to which one i1s applicable depends on the

mode of financing the project.

3.3 Estimating the Social Price of Invest

PInV K> Kp>nya.

3.31 Estimating the marginal productivity

of capital, q.

According to Blitzer there are two views

regarding marginal productivity of capital.

The derivation of opportunity cost of capital for the
private sector is involving and as will be discussed
in the section to follow formula (2.23) will not be
used. Therefore | have left out its derivation but
can be obtained iIn the Guidelines pp 182-183.
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.--- The authors of the Guidelines
suggest that the parameters, g and S, be
directly estimated.! The parameter q, the
marginal productivity of iInvestment can
perhaps be estimated by econometric tech-
niques. Alternatively, If we assume a
labour supplies economy2, then the iIn-
creamental .output - capital ratio becomes
the marginal product of capital, g and
perhaps can be derived from a large sample
of projects or from some national economic

plan. £0]]

The increamental output capital ratio as an
approximation of g is fully discussed in Appendix I1I.
I have discussed the findings of various authorities
as regards I0CR. In conclusion we said the estimates
of Powell £j3387and Tobin [JSI'Jassuming zero marginal
productivity of labour, over estimates . On the
other hand those who iIncluded labour iIn their Report
[55] and Singh have obtained a better value of

10CR.

In Appendix 11l i1t is concluded that the

w@»

assumption of zero marginal product of labour is not

acceptable. In addition to this, I0CR, y, leads tol

_ - _ 1
q and S refer to marginal productivity of capital
and marginal propensity to save respectively.

2 - -
Labour surplus economy in this content.refers to zero
marginal productivity of labour.
/
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overestimate . This is because, according to the
Guidelines C53H- i1n developing countries y IS greater
than q. [ 20683 Therefore the first approach, econom-
etric determination of g appears to be preferable
than equating y to q. For this purpose 1 have consid-
ered Singh"s [483 model here. A full discussion of

this model 1is given in Appendix IV.
To determine g Singh uses the following model:
q = al-a2 @Q/L)CI + a3 (log Q) -a4 (@/m)°2 +

as 1 PT/— ag D] —a D2—————v (2.48)
log 1) *TI
where Q,L,M, are output, labour and Import (total)
respectively, Pl and Tl refer to public and total
investment, and D2 refer to price distortions in
capital and exchange market respectively and q, a] ----

a? are constants. el

Singh uses cross country data of 70 countries.
The data used i1s the average for 1965-1970. When ,,
7 t

solving thea e equation the value obtained for Kenya

i1s the following.
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.286 = .424 .018 .018 Q/m- .121 D2

From the above one can see that q is 0.286
and i1t takes account of the inefficiency of public
sector employment. Therefore q for the private sector
iIs 0.304 (1.e. 0286 + 0.018). However, the iInterest
here is to obtain the national value for . Hence

I took 0.286 as the value of q.

Singh®"s model to obtain growth rate (~Q/q) of
the economy is given by

(2.49)
a% -9 g+ edl/Q +  /Q

So as to know the effect of labour and mImport on

growth rate 1 have regressed

dQ/Q = DK/ Q weee e (2.50

For output 1 have taken monetary GDP and for capital™l
Powell"s [38" estimate i1s used. A comparision of
Powells and Mureithis®™ fj4~J capital stock estimate

iIs given in Appendix VI, Table VI_. 1.
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TABLE 2.2

Monetary GDP and Capital Stock, 1964 - 1974

K £ million, 1964 Prices)

Year Monetary @R Fixed Capital
Year SSL ((09)) Stock (K)2 DK
1964 242 .0 - 467

1965 247 .6 5.6 473 6
1966 283.1 35.5 479 6
1967 2945 11.4 494 15
1968 322.2 27.7 523 29
1969 345.6 23.4 554 31
1970 372.4 26.8 585 31
1971 396.4 24.0 628 43
1972 425.5 29.1 663* 35
1973 462.2 36.7 731* 68
1974 479.9 17.7 774* " 43
Source: 1

Kenya: Statistical Abstract 1970.
Kenya: Statistical Abstract 1975.

2 1

Powell, R.P., '"The Stock of: Fixed Capital in Kenya in the
Monetary Economy, 1969-1971.'"" Occasional Paper No.9, Institute
for Development STudies, University of Nairobi, 1973.

*0wn estimates refer to Appendix VvV, Tablev. 2.
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I have regressed dQ over K rather than d*/Q and
dK/Q to avoid spurious correlation and for mathematical
simplicity. The value obtained for q i1s 0.24. The
result 1s very close to what Singh got using his model.
I have considered only capital and this shows that the

effect of labour and import is very small.

To update Singh®"s C481 estimate was found difficult
due to lack of data, mainly the small number of obser-
vations. On the other hand the simple model (equation
2.50), i1s not so rel