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1. The Re-opening of Discussion about Project Evaluation

In the early seventies the discussion about evaluation methodology for devel-
opment projects seemed to have come to an end. Following Hirschman’s ret-
rospective “Development Projects Observed” (1967)1, Little and Mirrlees made
an attempt to formulate the OECD “Manual of Industrial Project Analysis”
(1969)® which on account of its limited practicability failed to win general
acceptance® and was one of the reasons for the publication of the “UNIDO
Guidelines of Project Evaluation” (1972)%, the latter being written with a
knowledge of the real situation in developing countries and basically a book
for practical use. In addition, especially the works by Kulp (1970), Solomon
(1970), Mishan (1971), Gittinger (1972) and Musto (1972) have to be

mentioned®. Surprisingly the discussion has revived. Following the revised

* Lecturer of Development Economics, Technical Univ. of Berlin(West).

1) A.O. Hirschman, Development Projects Observed, Washington, D.C. 1967.
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version of the OECD Manual by Little and Mirrlees (1974)®, new method
approaches were being developed last year within the World Bank®. At the
root of this were increasing needs for more differentiated and at the same
time more standardized tools for project evaluation, especially with regard to
distribution effects on the poorest three fifths of the populations, who by
twenty years of development strategies and aid policies have hardly being
affected.®
The following reflections will concentrate on these new approaches in the
World Bank by Bruce, Van der Tak and Squire (1975)- subsequently deno-
ted as BTS, the revised OECD approach by Little/Mirrlees (1974)- subse-
quently denoted as LM II, and the UNIDO Guidelines by Dasgupta, Marglin
and Sen - subsequently denoted as UNIDO. After a comparison of the under-
lying three theoretical concepts, their practical implications will be demon-
strated in a case study, a dam project in Nepal. The paper will conclude with
acritique of the three approaches from the viewpoint of the sophisticated prac-

titioner.

2. Three Theoretical Approaches to Evaluation Compared: UNIDO,
LM Ii, and BTS ’

All three approaches have cost-benefit analysis as their methodological base.®
Benefits are usually defined in terms of their effects on the objectives, and
costs in terms of the benefits foregone of an alternative, second-best use of
resources, i. e. as the opportunity costs with regard to the objetives. The crucial

Projects, IBRD, Baltimore, London 1972. S.A. Musto, Evaluierung sozialer Ent-
wicklungsprojekte, GDI Berlin 1972,

6) IM.D. Little, J.A. Mirrlees, Project Appraisal and Planning for Developing
Countries, London 1974 (subsequently quoted as LM II).

7) C. Bruce, Social Cost-Benefit Analysis: A Guide for Country and Eonomists to
the Derivation and Application of Social Accounting Prices, World Bank Staff
Working Paper No. 239, Washington D.C, 1976. H. van der Tak, L, Squire,
Economic Analysis of Projects, IBRD, Balltimore, London 1975.

8) Cf. inter alia: I. Adelman, C.T. Morris, Economic Growth and Social Equity in
Developing Countries, Stanford 1973. J.H. Adler, Entwicklung und Einkommens-
verteilung, Finanzierung und Entwicklung, No.3 (1973), pp. 2. Eérgens, Zur
These der Beeintrichtigung des Wirtschaftswachstums in unterentwickelten Lin-
dern durch Entwicklungshilfe, Konjunkturpolitik, Vol. 21 (1975), p. 201. World
Bank Atlas 1974, Washington D.C. 1974, p. 6.

9) See the critique by H. Schuster, Der soziale Uberschu8 und das Problem der
externen Renteneffekte, Zeitschrift fiir Nationalokonomie, (1972), p. 258. H.
Schuster, Der soziale UberschuB als Kriterium wirtschaftspolitischer MaBnahmen
im mikroSkonomischen Bereich, Schmollers Jahrbuch(1970), p. 131,
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question of each evaluation is: evaluation with regard to which objectives and
whose objectives? Complex political power structures have necessarily multidi-
mensional and potentially conflicting goals. This reflects the unsolved and, given
the existing power structures, often unsolvable opposition of interests. This
situation certainly is seen in the three approaches. Nonetheless, at the same
time, the range of objectives is reduced to only a single scale of evaluation,
in all three approaches, i.e. the so-called numéraire, and all aspects of evaluation
are referred to and are expressed only in terms of this numéraire.

In the UNIDO approach, aggregate consumption is taken as the objective,
and consequently as the criterion for evaluation. Aggregate consumption is
defined as the amount of all goods and services made additionally available
through a project (being denoted in what follows simply as “goods”), i.e. the
net-output, which is discounted at current values.!’> On the other hand, the LM
II approach takes for its scale of evaluation the “uncommitted government
income measured in terms of foreign exchange”, as converted into internal cur-
rency at the official exchange rate and discounted at current values,’® mainly
for the sake of national investment programmes. This is based on two prem-
ises: firstly that on an optimal factor allocation via the world market, from
which comes the demand of LM for evaluating inputs and outputs as far as
is possible at world market prices, because they reflect the ‘correct’ opportunity

10) With regard to the discussion on the definition of costs and benefits, and the
problem of the “second-best alternative” see D. Weiss, Kosten-Nutzen-Analyse,
Programmbudget und die Rationalisierung Offentlicher Investionsentscheidungen,
Zeitschrift fiir Wirschaft und Sozialwissenschaft, Vol. 93(1973), pp. 79-82.
The authors admit that “aggregate consumption is an inherently slippery concept”
(UNIDO, p. 39). “The basic problem involved in calculating the aggregate con-
sumption benefits of a project is to measure the consumers “willingness to pay” for
the net output” of the project, we mean the goods and services made available to
the economy that would not have been available in the absence of the project”;
ibid., pp. 40-41. with regard to the consumption benefits of producer goods the
authors elaborate:“The ultimate increase in consumption made possible by the
increased availability of the producer good may be stages of production removed
from the project output, and this tends to make the problem of measurement more
complex... The value of the steel from the point of view of the aggregate-consum-
ptionobjective is the final consumers’ willingness to pay for all the ultimate con-
sumption attributable for the steel”; ibid., pp. 45-46. With regard to the theore-
tical problems involved, see pp. 39. f. In their case studies, the authors simply
use market prices; ibid., p. 263.
12) See LM II, p. 72. The definition is not operational, cf. LM II, pp. 145-151.
in particular the authors remain vague with regard to the real meaning of the
term “uncommitted” and its empirical measurement.

11
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costs!® ;and secondly the premise that the rate of investment in most developing
countries is too low and must be raised via the formulation of corresponding
criteria for selecting projects. As higher taxation meets political-administrative
resistance, a higher rate of investment must be attained by favouring projects
with relatively high re-investible surpluses, and by disfavouring those with
relatively high employment effects and thereby with relatively high consump-
tion effects.

The BTS approach adopts the same criterion: “uncommitted public income
measured in terms of convertible currency”'® as converted into local currency
at the official exchange rate, and discounted at current values.

The evaluation of costs and benefits in all three approaches is based on shadow
prices. Shadow prices are social accounting prices reflecting the interaction of
the policy objectives and the resource availabilities. It may be an objective to
restrain consumption in favour of higher investment. As regards the resources,
real scarcities should be taken into account, i.e. the social opportunity costs
represented by the foregone benefit of the best available alternative that needs
to be sacrificed which through imperfect market mechanisms, will not be
reflected correctly in market prices. A social accounting system of this kind
shall lead, within the calculation framework of cost-benefit analysis, to corre-
sponding evaluation results {or competing projects.

The basic significance of the numéraire in the three approaches becomes
clear when looking more closely at their shadow price systems. The three
most important shadow prices are those for unskilled labour, capital, and foreign
exchange, for it is here that social opportunity costs normally deviate most from
market prices. In what follows, the basic structure of the three shadow price
systems will be treated in a strongly summarized form, firstly that of the
UNIDO approach, then that of the LM II and BTS approaches.

2.1. The UNIDO Approach
2.1.1. Shadow Price of Investment

UNIDO gives the following definition: “The shadow price of investment is

13) See the critical comments by V. Joshi, The Rationale and Relevance of the
Little-Mirrless Criterion, Symposium on the Little-Mirrless Manual, op. cit., p.
14. H. Joshi, World Prices as Shadow Prices: A Critique, ibid., pp. 53. F.Stewart,
P. Streeten, Little-Mirrlees Methods and Project Appraisal, ibid., p. 81.

14) H.wan der Tak, L. Squire, op. cit.; a, 67, Similar to LM II, however, it remains
unclear how in practice it can be identified weather or not “the public income gen
erated by a particular project may be earmarked’ (i.e. “uncommmitted”), especial
ly if the rublic sector profits flow back into the public budget. C. Bruce(op. cit., pp.
2-4) therefore simplifies the expression for the numéraire into ‘government income’.
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the present value of the additional consumption that a unit of investment would
generate”!®, In the simplest case (2)!®, the investment funds come from a
single sacrifice of consumption for the sake of the project with the size of
investment Ko in year fo. Then, according to equation( Ul), in which “U”
signifies UNIDO, the net return B is the summed up stream of returns B,

discounted at current values, less the sacrificed consumption Ko.
B=Y U1

Case (b) is more realistic, where part of the investment funds for a project
must be supplied by sacrificing alternative investments, and thus by doing
without the entailed consumption returns!®.

In equation (U2), the expression Ko of equation (Ul) is thus replaced by
the stream of returns ¢Ko, where ¢ signifies the marginal productivity of
capital. Summed up and discounted, this gives l—.qKo. Thus % =pi" is the sha-
dow price of investment according to the assumptions of case b).

qKO q. . q — piny
Z(1+z)‘ h'Ko’where i_P (U2)

Thus from equation (U2) we arrive at equation (U3), in which the second

term Ko is made up for by pi** Ko.

B=3-its +l),—pf"v Ko (U3)

Case (c) introduces the splitting of the stream of returns ¢ into a consumed
part (1—s) ¢ and a saved and reinvested part sq'®; s being the marginal rate
of savings. Then the annual value of consumption B: is made up by the share
which is actually consumed plus the consumption value of the reinvested part
sq, i.e.p'""sq, where pi** is by definition the consumption value of investments
(cf. equation (U4)).

B.=(1-—-s)p+pi* sq (U4)

As the shadow price of investment pi* equals by definition the discounted
consumption returns this gives for pi"? the expression of equation (U4), but
summed up and discounted. Thus, we obtain the discounted expression of
equation (UDS);in the numerator being the non-saved, immediately consumed

stream of returns, and in the denominator an expression which can be thought

15) UNIDO, p. 150.

16) Ibid, p. 173.

17) Ibid, pp. 174-175.
18) UNIDO, pp. 175-179
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of as an artificial rate of disccunt'® i.e. the sccial rate of discount 7 less a

correction for the reinvestment sq.

v o (1—5)q+p"* sq
=R )

(A—s)g+p" 59

i

— (-9q (U5)
i—sq
Summary of the symbols used:
B = total consumption stream from an investment
B, = additional consumption from an investment in year #

Ko = investment in year Zo

i = social rate of discount
q¢ — marginal prductivity of capital
s = marginal rate of savings

pi**= shadow price of investment

2.1.2. Shadow Price of Foreign Exchange

As a rule, the currencies of developing countries are overvalued. The real
price of foreign exchange lies consequently above the official rate of exchange
lies consequently above the official rate of exchange. Equation (U6) defines
the shadow price for foreign exchange as the relation of the internal price P;”
to the world-market prices p,<** and p,** for imported or exported goods,
weighted with the shares fi: and x: of the respective goeds in the country’s
20)

foreign trade, and summed up for all import and export goods

D

ws)

}_.f +Z

P T p.cid iSEl p !ab
where '
PyF = shadow price for foreign exchange in the UNIDO approach

P> = domestic price
Pi% = export price
P = import price
; = share of import goods in external trade

i=1

19) Ibid., p. 177.
20) UNIDO, pp. 213-220.
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nth
= x:= share of export goods in external trade
i=n+l]

élfl‘l'"ZM =1

i=ntl

2.1. 3. Shadow Price of Unskilled Labour

According to the UNIDO approach, the shadow price depends on two fac-
tors:“(1) the output forgone by moving workers from their previous employ-
ment to public-sector jobs and (2) the shift in the composition of output from
_ investment to consumption by the expansion of public-sector employment”2®.
The definition covers two elements, firstly the output forgone from previous
employment i.e. the marginal product of labour, which mostly lies far below
market wages when labour is withdrawn from traditional agriculture. The
marginal product should nonetheless not without further consideration be
taken as equal to zero, as is done frequently in economic theory. Secondly,
there is taken into account the shift in the use of output from investment
to consumption as a result of increased employment assuming that wages are
almost fully consumed. This shift tends to reduce investment and thus, in
accordance with section 2.1.1. the future consumption stream from the
investment, namely to the extent of the amount of investment foregone multi-
plied by the consumption value of investment pi*®.

These considerations are all brought together in equation (U7). The shadow
wage stems firstly from the opportunity costs of unskilled labour and secondly
from the change in the wuse of output from investment to consumption.
UNIDQ, with much simplification of the problem, assumes that public sector
employment programmes are financed by taxation of capital owners. These in
turn, consume and invest in the ratio of (1—s%) to sX. Now, however, on
account of taxation to the amount of wages w, their consumption and invest-
ment must lessen. Thus, in the second expression of equation (U7) for the

changed use of output, we have three elements:

UNIDO

1. Shadow Price of Investment

Def.: “The shadow price of investment is the present value of the addi-

tional consumption that a unit of investment would generate”.

21) UNIDO, p. 152.
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a) Investment funds from a single sacrifice of consumption KK, at #:

B Z(l‘f—l)‘ —Ka (Ul)
b) Investment funds from a sacrifice of alternative projects(=consumption

forgone from alternative later benefits): in stead of K,

qK _—-q l”D—____
we can write Zl Atac=7 K, Pi ; u2)

B=Eiyy Pk, ©%

c) If a fraction sq is reinvested, the annual consumption value of an invest-

ment of 1 is
B,=(1—s)g+Pirvsq U4
Since the shadow price Pi** is equal by definition to the present value of

the entire stream of consumption, it follows that

pinv=y A=9)g+Pimsq  (1—9)g+P'sq
t=1 (1 +l)' i
= (1=9q (Us)
i—sq
where
B = total consumption stream from an investment
B.: = additional consumption from an investment in year £

K, = investment in year #,

i = social rate of discount
g = marginal productivity of capital
s = marginal rate of savings

Pi»"= shadow price of investment

li. Shadow Price of Foreign Exchange

The shadow price of foreign exchange is

n+h . PiD <U6
Zf P ciy +‘Z+: xt Pi!nb )

where P?=domestic price, P’°®—export price, P¢=—import price, the shares

of export and import goods i...7...h adding up to 100%.

M. Shadow Price of Unskilled Labour

Def.: “The shadow wage depends on two factors: (1) the output forgone
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by moving workers from their previous employment to public-sector jobs
and (2) the shift in the composition of output from investment to consumption
by the expansion of public-sector employment.”
SWRy=m+[(1—S8¥)w+SEPi"y—w) un

consump- consymp- consump-

tion tion tion owing

forgone  forgone to expansion

of capi- from of employment

tal own- in invest-

ers ment
where
m = opportunity costs of unskilled labour
w = market wage
Pi*v= shadow price of investment (cf. U S)
s = rate of savings of tax-payers (much simplified: the investing capital
owners K)

The first expression m is the direct output forgone. The three last terms
of (U7) are the indirect effects according to the above definition which sim-
plifies to

SWRy=m+sX(Pir*—1)w (U8)

V. Discounting

Discounting is done with the social rate of discount 7, which is interpreted

as a political value judgement.

LM 11
1. Shadow Price of Investment

Def.: s.=“present value of a unit of investment relative to one current
consumption generated by industrial employment”.

1
144

So == (C1—m1)n1

17y
T ey G man

(1+r) A +r2)
I+ Q+i) A+

) (c3—ms)ng (L)

where

r

-

= rate of return on public investment, fully reinvested

#: = social rate of discount
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¢: = consumption per employee

m:= marginal productivity of labour in traditional agriculture
n: = number of newly employed unskilled labour forces

Taking (c-m)n, r and i as constant and i>r, it follows that

147 (c—m)n+ (1+r)? (c—m)n-t--r

1
S=T1TR (c—m)n-+ CESE ReENE
- w

I. Shadow Price of Foreign Exchange

The greatest possible avoidance of a shadow exchange rate, in stead of which
the inputs “non-traded goods” shall be split up into their input shares of
traded goods and unskilled labour, the former being evaluated at border prices
and the latter at the shadow price of unskilled labour.

II. Shadow Price of Unskilled Labour

Def. to (L3): “The first term is the marginal product of ldbour: the se-
cond is the cost which is associated with providing the consumption level w
but does not form part of that consumption level (transport costs from coun-
try to town, and urban overheads): and the last term is the cost of having
an extra amount w-m committed to consumption (since 1 is the wvalue of a

unit of resources uncommitted, and 1/s the value when committed)”.

SWRy=m+ (¢! —w) + (1= (w—m) (L3)
where
m = opportunity costs of unskilled labour
w — market wage
s» = value of investment, expressed in value of consumption (see def. to
(L1))

1/s, = value of consumption, expressed in value of investment, i.e. LM II's
evaluation criterion
¢’ = w plus additional transport and urbanization costs

In abbreviated form:

SWRL=¢'——1

So

(w—m) (L9

i.e. the total consumption ¢ is counted as costs, as in LM Ila loss of public
investment funds. Nonetheless minus a share of the additional consumption of
the labour forces come from traditional agriculture, which consumption is

viewed as desirable (trade-off between urgent investment needs and a rise in
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consumption which is not valued as wholly negative.

V. Discounting

Discounting is done with the Accounting Rate of Interest (ARI), which
has the nature of a target rate of return.

Def.: “The proper discount rate to use {the ARI) is the expected rate of
fall, as seen from the present, of the value of the numéraire...The ARI also
acts as a cut off, rationing the amount of investment to the funds available...
The best guide to the proper choice of the ARI is experience. If more pro-
jects look acceptable, than there are investible funds available, the ARIshould
be adjusted upwards; and if too little looks promising, the adjustment should
go the other way. In the case of this accounting price, as with most others,
such adjustment should be done gradually: the ARI is supposed to reflect
long-run possibilities, not to achieve a perfect investment/savings balance week

by week”.
BTS
1. Shadow Price of investment

Def.: “The social value of private consumption @ is the value of a margi-
nal increase in private consumption (measured at domestic prices) in terms of
the value of public income (measured at border prices)”.

w() __ d

Tw(® v (B1)
where d== w(c) :[——Z;]ndistribution parameter (B2)
w(2) c
v=w(g) /w(C) valuation of public income vs. consumption
where
w(c) = value of a unit of private consumption c

w(T)= value of a unit of consumption at the average consumption level T
w(g) = value of public income
7 = elasticity of marginal utility of consumption with regard to changes
in per capita consumption
when a unit of public income is invested and a return ¢ is produced, it
follows that '

%9 _q ,
V=2 T 08 b (B3)

which can be interpreted as a shadow price of public investment, where 8

is the conversion factor (border prices: domestic prices):
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B M+X
b= 3T T (XA—2)) (B4)

in which M=imports, X=exports, ¢. and #, corresponding import and

export duties.
I.Shadow price of Foreign Exchange

Conversion factors in the generalization of (B4) i.e. official exchange rate.
What are sought for are specific conversion factors for single groups of goods

with typically different input shares with regard to traded goods.
II. Shadow Price of Unskilled Labour
Similar to LM II:

SWRs=ma+ (f— ZE;)) ) (w—m) (B5)
where

m = opportunity costs of unskilled labour

w = market wage

8 = conversion factor “border prices to domestic prices” (see(B4)) for
consumption goods

ngcg)): value of consumption against the value of public income, corres-
ponds to 1/s5, in LM II (L3)

a =conversion factor for output forgone, evaluated at shadow prices

(approx. ==§)
As in the LM approach, the shadow wage consists of output forgone and
additional consumption, though minus a part of additional consumption which

Is seen as desirable: (w—m)(w(c)/w(g)]
V. Discounting

Discounting is done with the Accounting Rate of Interest (ARI)

ARI=CRI+AV (B6)
where

CRI=ng+e (B7)
or defined as

ARI:sq—I—(l—s)f—ﬁ (B8)
where

= growth rate of average per capita consumption
p = rate of pure time preference
7 = elasticity of marginal utility of consumption

Def. “The purpose of ARI is to allocate public investment funds among
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competing uses in the socially desirable way. The ARI can therefore be regar-
ded as a budgetary weapon. If the ARI is set too high initially, too few projects
will pass the test of having a positive NPV (nct present value, author) :if it is set
too low, too many projects will have a positive NPV. It follows that the ARI is
the internal social rate of return on the marginal project in the public sector.”
a) The loss in consumption of capital owners (1—s¥)w
b) The drop in investment of capital owners s*pi*w, where multiplication
with pi»* gives the consumption stream foregone from this loss in
investment
c) The opposing factor of growth in consumption, owing to fresh employ-
ment, to the level of this wage bill w?®
SWRy=m+[(1—s")w+s*pi"w—w] u7n
i.e. the three elements give the total net consumption loss owing to the
shift of output from investment to consumption, Equation (U7) thus describes
the overall direct and indirect loss of consumption arising from the withdrawal
of labour from traditional sectors and their employment in the modern ones.
Since rise in consumption is the evaluation criterion in the UNIDO approach,

loss of consumption is put down as a cost factor. In condensed form, we have

equation (US8).

SWRy=m-+s*(pi"—1)w ’ (us)
where
SWRy = shadow price of unskilled labour in the UNIDO approach
m — opportunity costs of unskilled labour
w = market wage
P = shadow price of investment (cf. U5)
st — rate of savings of tax-payers (much simplified: the investing ca-

pital owners K)

2.2. The LM II Approach
2.2.1. Shadow Price of Investment

The evaluation criterion of the LM II approach is the foreign exchange in
the hands of the government with the aim of increasing the public investment
budget. What is thus of interest is not the value of investment expressed in
terms of the consumption = stream thereby attainable as in the UNIDO ap-
proach, but the value of consumption in terms of investment, i.e. the cost of

consumption with regard to the related loss in available investment funds?®,

22) Cf. UNIDO, pp. 201-212.
23) Cf. P. Dasgupta, A Comparative Analysis of the UNIDO Guidelines and the
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The definition s, in equation (L1), where L stands for the LM II ap-
proach, corresponds roughly to that for the shadow price of investment given
in the UNIDO approach: “The present value of a unit of investment relative
to the current consumption generated by industrial employment, a ratio which
we shall call s,, is given by the following tedious, but essentially simple,

expression”2®,

So== (ci—m)m

_1

1417,
l+r1

) ()

(A4r) A +r2)
T iy A gy @ @

+...

(c2—m2) ms

where

r+ = returns from a public investment, all of which are assumed to be re-

invested®

i+ = social rate of discount?®

¢: = consumption per wage-earner, arising out of wage-payments

mt= marginal productivity of the unskilled labour in agriculture

n: = number of newly employed unskilled workers

so is thus equivalent to a unit of investment relative to the consumption
generated by employment effects, likewise discounted at present value. The
stream of returns r from the public investment, which is assumed to be fully
reinvested, corresponds to the expression sq¢ in equation (U5). (c—m) is the
additional consumption per capita in excess of the earlier marginal productivity
of labour in the traditional sector, and is multiplied by the number of employ-
ed. If one assumes in extreme simplification that (c—m)”, i, » and (i—r) are
constant over time, and also that i>>72%, the expression for so in the LM II
approach may now be written in the same way as the shadow price of invest-
ment in the UNIDO approach (cf. U5), so is not, in the LM II approach,
used as the shadow price of investment, but as an element for formulating the

OECD Manual, Symposium on the Little-Mirrlees Manual, op. cit., p.42. LM II,
p. 358.

24) Ibid, p. 252.

25) See, on the problems connected with this factor LM 1I, pp. 250-254.

26) Understood as “consumption rate of interest, which we define specifically as the
rate at which the social value of employment-generated consumption declines”:
ibid, p. 251.

27) See on the questionable nature of these assumptions, but at the same time the
difficulty of making statements without them, LM II, pp 252-254,
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shadow price of unskilled labour.

e g cm T s
1 143! »
1+i[1 1+i] (c—m)
~ e—m)"
= fem L2)

2.2.2. Shadow Price of Foreign Exchange

The problem of valuation of foreign exchange poses itself in LM II in a
different form to in UNIDO, as free foreign exchange of the evaluation of
LM II. Generally the prices of all goods are, as far as possible, expressed
in world market prices?®. Goods are split up into three groups:
a) Socalled “traded” goods, which are evaluated in terms of c.i.f. or f.o.
b. prices?®

b) Socalled “non-traded” goods®®, e.g. goods with high transport cost, most
of construction work, transport services, and electrical energy. These
groups of good are evaluated in terms of their marginal social cost or
their marginal social benefit or an average of both3".

¢) Unskilled labour, which is evaluated with the shadow price of unskilled

labour.

28) LM 1I, p. 68, argues for this as follows: “If a country produces and trades to
its own best to its own best advantage, then the relative internal prices of
traded goods(near a port) will be equal to the relative border prices. Consequ-
ently border prices can be used as accounting prices for all traded goods, because
they represent the correct social opporiunity costs or benefits of using or producing
a traded good”. For critical comments on this see: V. Joshi, op. cit., H. Joshi,
op. cit., F. Stewart; P. Streeten, op. cit.

29) If the world market supply and demand curves are not perfectly elastic, it is
suggested that marginal import cost or marginal export revenue should be used
in place of the c.i.f. or f.o.b. prices: LM II, op. cit., pp. 68 and 158 et seq. A
correction is made for the transport and trade cost between harbour and inland
site, Ibid.pp. 157 and 208.

30) The authors admit that in practice a sharp distinction cannot be made between
traded and non-traded goods. Some goods are partly traded and partly non-traded.
For reasons of practicability and time-saving, they suggest that all goods which
are partly traded, i.e. exported or imported, should be taken as traded, and all
the remaining goods as non-traded. Ibid., pp. 154-155.

31) See for details IM II, p* 162 et seq. The authors reveal a considerable neglect
of practical evaluation problems, as for example on p. 167, first paragraph. See
also D. Lal, Methods of Project Analysis:A Review, Baltimore, London 1974,
p. 3 €t seq. A clarifying contribution to this field has been made by W. Voss,
Praktischer Leitfaden zur volkswirtschaftlichen Bewertung von Inputs und Outputs
im Rahmen der Cost-Benefit-Analyse, Kreditanstalt fiir Wiederaufbau, Frankfurt

1973,



168 mEBHRE

The group of non-traded goods shall be split up into its inputs of traded
goods and unskilled labour; and inputs of non-traded goods shall be likewise
further split up so that finally each good can be broken down into its traded
goods and unskilled labour components®®. The use of conversion factors spec-
ific to each group of goods is suggested for shortening the procedure, e.g.
for construction work, electrical energy, and transport services’®. Where even
this procedure is much too troublesome, the authors bring forward an aver-
age “standard conversion factor”: the relation of world market prices to dom-
estic prices®®, which corresponds to the reciprocal value of the shadow prices
of foreign exchange in the UNIDO approach (equation U6). The multiplica-
tion of the market price of a non-traded good with the relevant conversion
factor gives the (generally lower) accounting price.

The authors stress that the simplified procedure of using the standard con-
version factor, i.e. the reciprocal value of the shadow exchange rate, should
be avoided as far as can be®®’. What is wanted is an exact as possible direct
splitting up of the inputs of non-traded goods into their inputs of traded
goods, calculated at world market prices, and of unskilled labour, calculated

at the shadow price of unskilled work.

2.2.3. Shadow Price of Unskilied Labour

The shadow price of unskilled labour according to LM Il is arrived at from
similar considerations, as to its opportunity costs in the traditional sector and
the importance of getting a rise in the investment rate by means of choosing
the right prejects as in UNIDO. But since the evaluation criterion is free for-
eign exchange and not consumption, as in UNIDO, rises in consumption

owing to employment effects are basically viewed as cost, with the exception

of a particular share }1:, to which a positive value is given.
SWRi=m+ (e —w) + (1——) Gw—m) (L3)

where

32) LM II, pp. 70-71.

33) For example, the conversion factor for construction work was worked according
to the proposal of the authors by analyzing a fairly representative construction
project as follows: raw materials,converted to accounting prices; labour costs,
measured at the shadow wage rate, etc. The sum of these items is an estimate of
the social construction work, is divided by construction costs at market prices,
the result being the conversion factor for construction work. Ibid., p. 214.

34) See for details., p. 218.

35) Ibid.
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SWR,= shadow price of unskilled labour in the LM II approach

m = opportunity cost of unskilled labour
w = market wage
So = value of investment, expressed in the value of consumption made

possible through its employment effects (cf. L1)
—go— == value of consumption, expressed in the value of nivestment(i.e. the
evaluation criterion of value of LM II)3®
¢ = w plus additional transport and urbanization costs of transferring
the work forces from the traditional sector to modern employment®?
Equation (L3) signifies that costs are ﬁrstly the opportunity costs m, secon-
dly the transport and urbanization costs (¢'—w), and thirdly the excess consu-
mption (w~—m), minus the share (w-—m) Tlo-. so was the value of investment,
expressed in the consumption stream made possible by it (cf. equation L1).
The reciprocal value ?15— gives consequently the value of consumption in terms
of investments forgone.
In summarized notation, this gives equation(L4): in the shadow wage are
included all elements of consumption (¢’), minus the share ’sl;— of the additi-
onal consumption (c—m) of the labour force transferred from traditional agri-

culture which is viewed as wholly negative by the policy-makers.
SWRi=c¢' ——vqlz— (w—m) (LY

2.2. The BTS Approach
2.3.1. Shadow Price of Investment

The starting is equation (B1). A relation is established between the overall
economic value of a marginal rise in consumption W(c) and the overall eco-
nomic value of foreign exchange earnings of the government W(g) (the eval-
uation criterion of the BTS approach) :“The social value of private consump-
tion is the value of a marginal increase in private consumption (measured at
domestic prices) in terms of the value of public income (measured at border

prices) "%,

36) What the authors actually mean is not clear from their definition alone:“We use
the notation s for the value of uncommitted government income, measured in
terms of consumption committed through employment. Cnnsequently, 1/s is the
social value of a unit of consumption so committed (in terms of the numéraire)”.
LM II, p. 270.

37) ¢!, ¢ and m are calculated at accounting prices. Ibid., p. 271.

38) C. Bruce, op.cit.,, p. 21. See H. van der Tak, L. Squire, op. cit., p. 60 et seq.



170 mmsHse

[ 2
W=—jrg=-2 ®B1)
where
W(c) = the value of a unit of private consumption
W(z) = the value of a unit of consumption at the average income ¢

W(g) = the value of public income

d = W(c)/ W (&) =distribution parameter relating to per capita income
levels of social groups affected by the project and the average in-
come of the developing country

v =W (g) /W (&) =valuation of public earnings vs. consumption of social

groups at the average income .

For determining w, there is proposed a procedure in two stages.

a) The distribution parameter d gives the relation of the welfare levels of
population groups at the consumption level ¢ and the average level .
This relation can be set as unity if the political leadership has no interest
in a more equal distribution of income. It is larger than unity if the out-
put of a project is aiming at benefiting poorer social groups at an income

level lower than the average level z.

=¥ [ oo

In equation (B2) % gives the elasticity of the marginal utility of additional

consumption, which likewise embodies a political value judgement, and accor-
ding to the authors of the BTS approach may lie somewhere between 0 and
23, The significance of 7 will be clear from the following numerical exam-
ple. It is taken that the level of average per capita consumption lies at $ 200,
but that the level of consumption ¢ of a population group supposed to benefit
from the project lies only at $100. It follows that the value of d=(200/
100)":
" 0 05 1 2

d} 1 1.4 2 4
i.e. given a government with no interest in raising the incomes of the poor-
er groups at the level of $100, the following political value judgement is
implied: 7=0: d=1. On the other hand, given a strong concern for income
distribution, we may get the value judgement: 7=2: d=4. In other words,
the additional income effect due to a project for an underprivileged population

39) H. van der Tak, L. Squire, op. cit,, pp. 63-66. C. Bruce Social Cost-Benefit
Analysis, op. cit.,, p. 30. Thus a utility function Uc=c¢™" is assumed, where the
marginal utility U. decreases when the level of consumption grows. Then d=

U/ Uz=(¢/c)".
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group would be given the weight of 4, as opposed to the weight of 1 where
a government’s attitude to income distribution is indifferent. The weight in-
creases therefore firstly with the income gap between ¢ and ¢, and secondly
with the elasticity of marginal utility %.

b) @ depends secondly on how public investment funds are valued in relation
to rising consumption, i.e. on v which can be interpreted as the shadow
price of public investment. v corresponds, as in the UNIDO and LM II
approaches, to the current value of the returns ¢ on the investment (cf.
equation (U2) with Pi**=g¢/i).

= g
V=201 9E (1+1)'ﬁ =g (B3)

B presents an exchange rate correction factor against the price distorting
influence of trade restrictions*®. Equation (B 4) gives the relation of world
market prices to domestic prices, of which the latter are normally the higher.

M+X
=Mty T XA—5) (B4)

where
M = c.if. value of imports in the marginal consumption bundle
X = f.o.b. value of exports in the marginal consumption bundle
ts» = average tax on imports
tx == average tax on exports.

Thus the system of weighting factors in the BTS approach is aimed at a
standardized and differentiated procedure for choosing projects with regard to
fundamental development objectives. A high shadow price of public investment
v favours projects with higher government earnings. A heavier stress on dist-
ribution goals d favours the choice of projects benefiting the poorer population

strata.
2.3.2. Shadow Price of Foreign Exchange

Here, the BTS approach goes in for a more pragmatic and more easily appli-
cable procedure than does the LM II approach. It makes the same breakdown
into traded goods and unskilled work, likewise with the aim of evaluating
them. as far as is possible at world market prices. For the group of non-traded
goods, there is however,only one breakdown into traded goods and unskilled
work proposed, and all remaining stock is converted by means of conversion
factors specific to groups of goods, “as in equation (B4), or by means of a

standard conversion factor (official exchange rate to shadow exchange rate),

40) H. van der Tak, L. Squire, op. cit., p. 59, cf. C. Bruce, op. cit.,, p. 11.
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to world market price equivalents*”.
2.3.3. Shadow Price of Unskilled Labour

The valuation of unskilled labour in the BTS approach is almost the same
as that in the LM II approach (equation (B5))*%.

SWRz=ma +ﬁ———g%— (w—m) (B5)
where

m = opportunity costs of unskilled labour evaluated at domestic prices

w = market wage

8 = conversion factor (world market prices to domestic prices) for con-
sumption goods in accordance with equation (B4)

a = conversion factor for output forgone for converting from domestic
to world market prices (approximately a=g)

Wu/;iz)) =ratio of the value of consumption to that of public investment,

%0 in the LM 1II approach (equation L3).

The first term of equation (B5) again shows the opportunity costs: in the
second term, W(c)/W(g) corresponds to the expression%oof the LM 1II ap-

corresponding to

proach. Thus when 8=1, the last term of equation (B 5) is equal to the last
term of equation (L3).

2.4. The Valuation by the Three Approaches of Future Costs and
Benefits

The cost and benefit streams are then in accordance with conventional rules
of cost-benefit-analysis to be discounted*® and summed up in one evaluation
figure. The discount rate expresses the relative value of cost and benefits as
defined in terms of the chosen objective function (and the evaluation criterion
derived from it), which occur at different times'®. In the UNIDO approach,
the evaluation criterion is “consumption” and it is discounted with the social

discounting rate ¢ (so-called Consumption Rate of Interest, CRI), which gives

41) H. van der Tak, L. Squire, op. cit.,, p. 33 et seq. and p. 93 et seq. See also
C. Bruce, op. cit., pp. 10-12. :

42) H. van der Tak, L. Squire, op. cit.,, p. 29 et seq. and p. 78 et seq. See also
C. Bruce, op. cit.,, p. 34. )

43) See as critique there of D. Weiss, Infrastrukturplanung, Ziele, Kriterien und
Bewertung von Alternativen, GDI, Berlin 1971, pp. 42-48, 120-123,

44) See for the extensive discussion,D. Weiss, Infrastrukturplanung..., op. cit., p.123
et seq. and G. Kirsch, B. Riirup, Die Notwendigkeit einer empirischen Theorie
der Diskontierung in der Kosten-Nutzen-Analyse offentlicher Projekte, Zeitschrift
firr die gesamte Staatswissenschaft,Vol. 127, 1971, p. 432 et seq.
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the present as opposed to future social valuation of consumption and is under-
stood as a political value judgement!®: whereby it is evident that the political
process is not able to express this value judgement explicitly and quantitatively.
Thus the UNIDO approach proposes that this political value judgement should
be arrived at through a dialogue between project planners and poli\tical deci-
sion-makers over alternative cost-benefit calculations using different discounting
rates, i.e. over the choices made by political decision-makers when faced by
actual project decisions (“bottom-up procedure”).

In the LM II and the BTS approaches, the evaluation criterion is foreign
exchange earnings of the government. This poses the problem of formulating
a discounting rate for the valuation of future as against present government
income, the so-called Accounting Rate of Interest (ARI). According to the
notion of the authors, this can be seen as a function, firstly of the Consump-
tion Rate of Interest (CRI=i, i.e. the social discounting rate for future con-
sumer benefits, which in the UNIDO approach is taken as the only discoun-
ting rate) in so far as government consumption is concerned, secondly of pos-
sible changes in the valuation of government income as against private consump-
tion, and thirdly of opportunity costs of capital in so far as the government
invests. According to the BTS approach, the ARI should be estimated through
the following equation?®,

ARI=CRI+AV (B6)
with

CRI=ng+p (B7)
and

7 =elasticity of the marginal utility of consumption with regard to changes

in per capita income

g =growth rate of average per capita consumption

¢ =rate of pure time preference!?.

Both equations entail massive value judgements both with regard to their
elements and to the form of their mathematical relations'® (the latter being

unconsidered by the authors). In the numerical examples given by the World

45) UNIDO, pp. 164-172, 248 et seq.

46) C. Bruce, op. cit., pp. 37-38. LM ILp. 283 et seq., and pp. 291-297.

47) In the LM II approach, this parameter does not occur; the CRI being defined as
CRI=1g, ibid., p. 266.

48) See for the implicit value judgements in the choice of mathematical formulations
K.J. Arrow, Social Choice and Individual Values, New York, London, Sydney,
1963, pp. 4-5. This point will be taken up again in the concluding critique of
the approaches.
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Bank authors, the following values are used: =1 to 2; $§=0 to 3 per cent!®,

The second term in equation (B6) shows the possible changes in valuation
of government income as against private consumption in the course of time®,
cf. (B). The usefulness of equation (B6) is, inter alia, obviously limited by
the difficulty of estimating dv (to the problems of determining the CRI
we have already referred). This difficulty leads the authors to an alternative
method for determining the ARI: “A more promising approach hinges upon
the purpose of the ARI, which is to allocate public investment funds to
their socially most desirable uses. If the ARI is set too low, demand for
public investment resources will exceed supply, since too many projects will
have a positive net present value. If the ARI is set too high, too few
projects will pass the test of a positive net present value, and there will be
an excess supply of public investment funds. In principle, the ARI should be
chosen such that the demand for public investment resources just exhausts
the available supply. It follows that the ARI is the internal social rate of
return on the marginal project in the public sector”’®.

Thus we have as an alternative equation'?

49) H. van der Tak, L. Squire, op. cit.,, p. 70. For example, for p=1, g=0. 03, and
¢=0.03, a value for i is given of 1x0.03+0.03=0. 06.

50) “The parameter Jv is the rate of fall over time in the ratio of the marginal util-
ity of government income to the marginal utility of income in the hands of those
at the average level of consumption. If there were no premium on government income
(if v were equal to one), income in the hands of the goverment income(if v were
equal to one), income in the hands of the private sector would be equal... The
factor dv will also be equal to zero if the present sub-optimal allocation of resou-
rces between the public and private sectors is predicted to continue unchanged
into the future”. C. Bruce, op. cit., pp. 38-39.

51y H. van der Tak, L. Squire, op. cit., p. 76.

52) Cf. H. van der Tak, L.Squire, op. cit., p. 114: “Another estimate of the ARI
can also be derived by recalling that the ARl 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. In principle, this can be obtained only by an overall analysis of the invest-
ment budget, but, in practice, the following formula might be used as a rough
guide to the true value of the ARI: ARI=g-h, where h adjusts for the distributional
impact of public investment on private sector consumption. We have already dis-
cussed q: h may be derived as follows: given that 5 is the proportion of g that
accrues to the public sector (and private sector savings), it follows that(1-s)g units
of foreign exchange accrue to private sector consumption. If this increment aug-
ments the consumption of those at the average level of consumption, then:
h=(1-5)¢(1-1/vf) and
ARI=sq+(1-5)gq/v8.”

C. Bruce (op. cit., p. 41) adds the explanation: “what equation (41) (=B8)does
is to break up the marginal product of capital into its private consumption and sa-
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ARJ:sq+(1—s);7;% (B8)
where

g = marginal productivity of capital

s = marginal rate of savings

v = valuation of public income vs private consumption, cf.definitions to

equation (B1)

B = conversion factor for the conversion of ¢ from domestic to world

market prices, cf. equation (B4).

Thus in practice, in the BTS approach, the discounting is dealt with by a
target rate of return on public investment. The reflections are an attempt to
develop further and to operationalize the concepts of Little and Mirrlees, who
developed the idea of discounting by means of the ARI, however, without
useful instructions for practical project evaluation as how to determine the
ARID*®, The basic concept of this approach put forward by LM and simplified
by BTS will be questioned in the final section of this paper.

vings elements and to revalue its consumption element in terms of public income
by dividing by v, the social value of public income. One can then go back to
equation (36) (=B6) and, substracting the CRI obtained in equation (34) (=B7)
from the ARI obtained in equation (41) (=B8), obtain a derived estimate of v,
and see whether it looks implausible. In the final analysis, though, since the
purpose of ARI is to allocate public funds among competing uses in a socially
desirable way, ARI can be looked on as a budgetary weapon which can be varied
according to experience” (numbers prefaced by B refer to the equations as given in
this paper). The questionable basic idea which goes back to Little and Mirrlees
(LM 1I, pp. 291-297) is that of burdening the discounting rate with the additional
budgetary weapon function, giving it thereby the character of a target rate of
return on public investment and thus obscuring the problem of weighting present
against future events. Cf. as critique there of also D. Weiss, Infratsrukturplanung
op. cit., pp. 121-124, Equation (B8) coresponds to equation (U4) of the UNIDO
approach for Pi"*=1 and v=1.

53) Firstly in LM I, p. 181 et seq., then in LM II, pp. 291-297. The diction of the
authors is, here too, fairly remote from practical necessities, e.g. on p. 296: “The
best guide to the proper choice of the ARI is experience. If more projects look
acceptable, than there are investible funds available, the ARI should be adjusted
upwards: and if too little looks promising, the adjustment should go the other
way...It is also possible to estimate the ARI by more sophisticated methods based
on input-output tables and other data about the economy’s performance and possi-
bilities. If economic models of this kind are to give results that project planners
could rely on, or even use as initials estimates, they must include trade possiblities
as well as domestic production possibilities. Models of linear programming type have
often expressed trade possibilities in a very crude and arbitrary way, by imposing
constraints, many of them pure guesses, which have a large effect on the accounting
prices estimated. If these difficulties can be circumvented, it should be possible to
indicate the sectors that deserve most emphasis in the economy’s development,
and deduce the ARI that is implied”.



