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introdugtion

There are two possible approaoches to the problem o?f
pricing in induetrial projeot evaluation: one may be
termed the computation approach, and the other the policy
approach, The computatiocn approach 18 predominantly conocerned
R with the techniques of computing the value parameters
peeded for making the deoisions on investment ohoice, The
elaboration of such teohniques means neoessarily major
pre=ocoupation with some kind of modzlebuilding, It is now
” . commonly sdmitted that suoh value parameters as ought to
be used for this purpose can best be arrived aut by finding
the solution for the daal problem in linear programming,
the programme itself reflecting the aimed=at development
of a given eoonomy., This shows the pain line of thinking
ocontained in this partioular approach: it is mainly concern~
ed with techniques of optimization,

The polioy approach, bF contrast, may best be

presented when starting with the assumption unrealistio

9
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as it is) of the existemce of a perfeot set of value pars=
seters for the development of & given €conomy. Such & pérw
fect set can be termed for brevity the set of shadow prioes,
This set of shadow prioes 1e necessarily different from

the set of market prioces, This being so, it is olear that
even on such assumption certain polioy problems must arise
for ithe government of the kind of how to make the individuzl
deoisi on-mskers use the shadow prices instead of tha market

prioes in their projeot evaluations,




In praotice, however, it would be unrealistio to
assume a perfeot set of value parameters, i,6, such that
would correspond to the optimum solution of the develop=
ment programme, Such 8 perfeot solution may be found in
theory, but in practice it ie beyond reach beocause of the
lack of sufficient information,

This leads necessarily to the emergence of a second
type of polioy problems, i.e, suoh that arise froam the
non~-existence of the perfeot set of shadow prices or,
in other words, from the imperfeotions of such set of
value parameters as oan be made available in reality .

The available set shall be ocalled for brevity the set of
aocounting pricse as distinot from the set of shadow
prices representing the perfeot solution, The accounting
prices represent better or worse approximastions to shadow
prives, Thus, the problem of how to make them better

instead of worse seems to be one of the polioy prodlems

of the seocond type,

Another such problem can be seen in the need for
an assegsment of the oconsequences of the disparities
between acoounting and shadow prices, i,e, of the faot
that such approximations as are being aone must neces-
sarily bear & : . .= of error, The general result is clear-
ly that the deoisions arrived at by means of the accounting
prices are not exaotly what they ought to be to implement

ne
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the optimum development programme, This leads to one
more polioy problem: that of finding means to neutralize
the effeots of errors resulting from the disparities
between accounting and shedow prices, Thig can be done
eithss hy the use of ocertain direot ocontrols, or by suo=
cessive adjustments in the set of acoounting prioes, or
both,

Both of these approaches still require a good
deal of work to be done before it will be possible to
get satisfactory anuwers to the multitude of practioal
problems of development poliocy and investment deocisions,
It seems, however, that so far relatively more attention
wae paid to what we called the computation approach than
to the policy approach, This observation was made when
writing the present paper which was intended first to be
& general survey and, perhaps, & summary of the exist-
ing lines of thinking and methods of approach to the
probleas of pricing in industrial project evaluation,

It ooourred that not very much oan be said in this oontext
about the polioy aspproack to these probleas,

But it is perhaps worth noting that, partiounlarly
because the computation approaoh leads at best to find-
ing better or worse methods for making better or worse
but as & rule rather orude, approximations, the polioay
approaoh becomes all the more important and may be it

would deserve even more attention than the former one,




Part I. Proleot oyalustion oriteria, development
RXograases _and shgdow prioeg

Investment project evaluation is nowadays one of
the orueial probleme of eoonomio theory and praotioe being
& form in whioh appears the old question of how to make
the best use of existing resouroces, If we imagine a develop~
ing eoonomy with some kind of oentral body responsible for
Preparing a development pPlar, 1t is easy to see that for
this central body the problem of the best alloocation of
resources, in any olroumstances, means a multitude of
deocisions of what partioular investment projeots to ohoose
for - .- .. This oemtral body must, then, have
& criterion for seleocting projeots, The meaning of the
oriterion is to indioate what 1s the relative benefit in-
volved in each project, We may, then, think of the oriterion
in very general terms of & way to ocompare the benefits
with the oosts ory, still more generally, with saorifioces ,
The general formula for such comparison may be written,
after Tinbergen”' » in the following way;

(1) g Tinbergen, Projeot Criteria, in: Roonomi Pl
The Eague, ‘963. ’ ° Flannise,

(2 ) this general formula can obviously bhe rewritten into
any oontinous funotion of g . such as, o.g, r+1) whioh

may be more oonvenient to use but means nothi more
than a techniocal alteration, e
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We denote here Yy tlx1 the addition to each of the

oonoceivable aim or target variables ° made by & projeot,
while cla1 stands for the quantities used of all the
ssorifioce (cost items, or faotors 840 The total number
of aim variaoles is indicated uy I, the total number of
factor variabdles Wy J.

Thus, in its general form, the problem of finding
a oriterion for projeot evaluation is a problem ooncern—

ing & number of independent elements which have to be

brought under a common denominator, Bach i{ndustrial project

oan be characterized by these alements, In prinolple,
these independent elements are all the alas and all the
factors which appear in the development polioy and itse

instruments,

In these general tems, the first thing to do 1is
to oompose a full list of these independent elements,
%o ses the full complexity of the problem involved it is
neocessary to point out .nat eaoh of these elemente repre-
sents ( both on the aim and om the saorifioce gide a nag-
nitude varisble over time, Thus, each specifioc target
varisble such as, €.8., income, eaployment, eto, for
each partiocular year to oomd ought to be treated as a
separate variable, The same applies to oost items. Thus,
the number of independent elements increases with the
number of time units oonsidered,
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Supposing that 1t 1s possibls to draw such a full
list, the mnext thing to do 1s to express . . 4n a
common unit all benefits obtained from and all saorifioes

made on behalf of a given projeot, the benefits being
:{hqidx1 = q’dx1 + q2d12 + eveoe + quxI
and saocrifioces being

Z deaJ - p1dx1 + p2d32 + 00000 + dea.J

Pinding these expressions is poseible 1f, and only 1f,
we oan find : equilibrium prioces pJ for faotors and qi

for aims,

For any number of i{ndependent aim afd oost variables
the problem of prioing oan find, at least theoretioally,
& solution, But it ocan be easlly seen that for any praotiocal
purposes of projeot evaluation and seleotion, a certain
choloe wust be made, first of all, as to the scope and
meaning of all the xi-s and aJ-a invelved in the general
formula, These must be somehow limited s0 as to embraoce
only some partioular kinds of benefits and some partiocular
kinds o¢? saorifioces, Thus, some partioular simplified fora

of the general oriteriom must be chosen,

It follows, then, that 1in operational terms the
general prodblea of project evaluation oan be looked at as
embraoing two distinoet problems:




(1) that of finding a satisfactory form of the

oriterion, such as would take into acoount what 1s oonsider-
ed iaportant elemente on both the bemefit and the cost
side;

(11) that of finding the equilibrium prices for all
the benefit and cost items oonsidered in the oriterliom, 1.00
such prices that would equilibrate a glven development

Programme,

WWMMW
The problem under 1 may be termed for brevity as
that of ohoosing a partioular acoounting formula,

The solution to it may bve arrived at, on & MAOro~
economic scale, only by means of a denision of the plan-
ning suthorities, The deoision is more or less of a politio~
al nature, Beoause of the very complexity of the general
problem the authorities have no other ohoice bdbut to adopt
a staplified formula, On the other hand, they do have ohoioe
with respeot to the partioular simplified form of the ao=
oounting formula whioh they are to adopt. the iatter choice
gust =iways be made, What may Vary, 1s the extent to whioh
the eholoe is motivated, as well as the degree of ocon=
solousness with regard to the full range of oonsequences

of adopting a jertioular aoccounting formmise




We shall not be concerned in this paper with the
problem of how to arrive at a satisfactory accounting
formula, What is important to note here, i8 the fact that,
whatever the particular decision locks like, 1t affecte
s§e1iously the second protlem that of prioing at least

ip 80 far that it determines the 1ist of items to be pricel,

Given the accounting formula, the set of prices
enables us to obtain for each investment project a figure,
representing 1ts relative attractiveness, It 1s relative,
becausec it 1s valid only on the ground of the adopted acw
counting formula and the adopted set of prices, It 18 the
problem of how to arrive at a satisfactory set of prices
with which we shall be concerned here, But it 18 now obvious
that the set of prices 1tself is relative with respeot to
the acoounting formula, Henoe, the intercomnection between
the chotce of the accounting formula and the problem of

prioing needs ologer examination,

But before entering into it one Sspecial aspect of
this interconneotion seems worth noting, As 1t is clear,

in any project evaluation the result depends both on the

pricing 1s solved, Owing to this, & kind of substitution
emerges between the actual Bhape of the formula and the

price relations, Starting from a given €ituation, we may
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obtain the same result either by changing the formula, or
by changing price relations, This fact shows its signific-
ance especially when we have to deal in practice with
simplified formulas and approximat~d, quasi-equilibrium
prices, We shall, accordingly, return to it when disoussing

the problem of the prioce of capital,

The meaping of shadow prioes
Civen a partioular chosen shape 0o? the acoounting
formula, it 1s necessary to decide what value parameters

are to be used for projeot evaiuations

One obvious possibility would be to use for this
purpose the set of market prices, But, considering the
general shape of the accounting formula, we see at once
that the set of mark. t prioces would not suffice even in the
technical sense: for some of the independent variables
partioularly on the bepefit side we could hardly f£ind
a market prioce at all 'if, €.y, ODE 0of the henefit variables
18 improvement in health : other, representing scme kind
of future outlay or bemefit, would have to be valued, at
best, at some expeoted future market prices, for which the
ourrent set would give no information, But more thar that
oan be said against the use of market prices, It 18 noWe

adays commonly admitted that they do not give the proper




indication of what are the actual social values of the

relevant benefits and Sacrifices, partioularly so with

regard to situations where we are confronted with the

existenoe of substantial disproportions in the ava!latle

amounts of varlous fsotors as related to aims, Current

market prises serve different economic as well as socia]

purposes, In this sense tiey fulfill geveral functions,

A® it hss been méntioned .they are certainly not equilibrium

prioces, at least from the long~term point of view, Yet, 7 (.
though they are faulty, they cannot be totally abolished

or repiaced for different reasons, It does not mean,

however, that ocurrent market rrices set ocould uot pos—~

8ibly be replaced at lesst in

other .

to some Jnstitutiona] conditions, Such splitting of the

"natural® funotions of prices forms a basis for pushing

forwerd the idea of designing and using of a special get 7" @
of prices for a precisely defined aim: to provide a

8tiok of longetera evaluation of production factors ale

loocation,

Theoretically, Such indioation of the aotual social
values ocan be found 0y means of Programming techniques
in the form of the 80-called shadow prices For clarity
we shall be concerned here only with linear form of program-

mes. ' n terms of linear bProgramming these prices represent



the set of parameters of the dusl solution to a glven over-

all development programme, Wher using the previously

introduced deuotations, we may present an over-all develop-

ment programme in the general form of:

2 it

1‘qx = Max

subject to the oondition 2 bj SR
1

and 2 0

where b} ig the techniocal oco=efficient showing the amount
of the j=th faotor needed to produce a unit of the i~th
benefit item, The dual programme would then be:

subject to the oondition % b;' pi b2 q1

The solution of this dual programme gives the shadow prioces

of the factors pJ.

These shadow prices oan now be used, in prinoiple,
for the purpeses of project evaluation, by applying them

in the oriterion-formula ae factorvalues,

T+ will be noticed that in the foregoing procedure
for prioing one set of value parameters -~ that for benefits
- was treated as given and only the gset of factor prioces

wao obtalned by solving the dual programme. The poseibllity




of treating both sets as unknown, although theoretiocally
admissible ', will bve disregarded here because, 80 far,
it has no practieal 8ignifiocanoe,

Thus, from the point of view of a given develop-
ment prograame, ths get of shadow prices represente the
value perameters whioh ought to be assigned to all the
"sacrifices® or simply factors, as the ocase may be 1in
order to make this partiocular prograame into 1ts optimun
solution, The shadow prices show the weight of each of
the constraints of the given programme, and so they, in
faot, ehow the social values attached to each sacrifioe

item or fastor w&ithin the given programme,

When using these prices for evaluating a new
investment project in a glven acoounting formula, what
We really do ls that we compare the projeot i.,e, 1ts
benefits and sacrifices with the conditions of the over- } @
all development prograame, out of whioh the shadow prioces
were obtained, If 1ts net result per unit of saorifioce
18 greater tnan zero e r > 0 in our &eneral formula
it shows that i1t would be worth while to read just our
programme in such a way as to inolude the projeot in
question, instead of sumething that was previously in-

(1) Cfo OoLange, Optimal decisions, PWN Warsaw, 1964,




cluded, Thus, shadow pricee, in showing the weights of the
oonstraints, can also be interpreted in terms of showing
the opportunity ocost of each ssorifice or factor alvays

given the development programme,

There is, then, a close link between the actual
shape of the acoounting formula used for projeo. evalustion
and the struoture of the development programme whioh is
used to find the shadow prices, Clearly, there would be
no sense in evaluating the projeots by taking into account
other aime and other weights for them than thof> whioh
appear in the goal funotinn of the development programme,

The shape of the acoounting formula must, therefore, refleot

the shape of the development programme. The adopted simpli-

fioation of the formula ought to refleot the adopted simpli-

?4ication of the development programmeé.

Simplifioation with respect to alms
As was already stated, the technique of finding

the shadow prices of a programme presupposes the value
.“1
parameters of the goal function to be given o With regard

to the formula for projeot evaluation this can be inter-

preted in a twofold waye

* roblem i8 open as to whether the shadow
! g:::zeg;rzsgdpin this waypmay affeot themselves the
subsequent prooess of aim evaluatlon.




Either this may mean that from the point of view

of the planning body all conceivable alms of development
are treated as direotly and substitutable

for each other which would be equivalent to saying that

the general aim of development 18 to maximize ome wall-
-quantified magnitude such as, e,g,, the value of the
national product.: in this cage all new projects, irrespeot-
ively of the branch of activity whioch they represent,

would be directly comparable with each other by means o?
the adopted value parameters for aims and shadow prices

for factors,

Or, alternatively, 1t may mean that, because of the
diffioculty involved in treating all the aims as
adble, the planning body deoides to resolve the general

problem of optimum allocation into two groups of problems:

' ) how to choose properly the directions of iuvest=

ment, and

(11 ) taking for granted certain directions of
invesinent, how to choose properly the combinations of
factors for future produotion set into motion hy means of

ocarrying out new investament projeots,

It 18 the latter approach that seems nearer to the
praotiscal solutions in developaent planning,

®
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Wher thinking of any strategy of development in
terms of bullding @ development programme, the normal
situation will be that ol having a number of degrees of
freedom in choosing the directions of inveatment, Hence,
the decisions concerning - particular question must
necessarily be arrived at, at least partly, by taking
into aocoount not only purely economio oornsiderations,

In the programme such decisions acquire the form of ocertaln
constraints of the general type of ! P/ A1 where )(1
denotes the future net output of a given good, and A,
stands for the minimus amount to be produced, By treating
suoch oonstraints as given we are making allowance for the
existence of non=eoconomio factors in shaping the strategy
of development, and at the same time we get rid of the
general problams involved in choosing the direotions of

investment,

Consequently, in our further reasoning we shall
disregard entirely the question of choosing value pars-
meters for aims and oonoentrate on the seoond category of
problems - that of the value parameters for faotors,
needad to ohoose satisfactorily the factor oombinations
in declding upon investment projeots, This means that,
in our general formula for projeoct evaluation, we dise

regard entirely the problems involved in evaluating the




expression %; q_idx1 and oonfine our attention to those
of evaluating the expression % deaJ, more speoifiocally,
in finding the proper pJ--ax for all the kinds of saorifices

involved,

Shadow prices and the type of the development progragme. ,
There 12 no general Pule about how a development |

Programme ought to . : All we know is that any

programme must consist of a number of oonstraints and of

a goal function to be elther marimiged or minimized, The

goal function is not at all the same in all oases of develop-

ment planning, It must be chosen by the planning body.

But, depending on the type of the goal funotion ohosen,

the shadow prises will aoquire various eoonomio meaning,

There are many possible types of programmes that
can be used, depending on the partiocular way cf understand-
ing the function of sooisl welfare or, rather, on the
particular simplified form of this funotion that 18 chosen
for practioal purposes .It secems that nowvadays there are
8trong reasons to treat as the nain form of a development
programne that which uses maximization of the national
product as the goal function, The reasons are different
for different types of countries, but the maximization of

national product 1s widely used ag an approxi~atica to the



naximigation of sooial welfare, whatever meaning is

asoribed to the latter concept,

However, this maximization of national product
can be considered as a goal either in a direct or in
an indirect way. of oertain difficulties involved
in direot maximization of the national produot, the
goal funotion may sometimes take the form of minimizing

social costs,

Thus, it seems that there are two main types of
programmes 'and goal functions used in development
planning, One is the programme serving to maximize the
national product which will be referred to further on
a8 the A~type programme, The other is the programme in
whioh the desired value of output appears as one of the
sonstraints, while the goal funotion 18 that of minimiz-
ing the input of a glven faotor; this will be denoted
ag the B=type Programme,

Both types cf programmes can be solved in such

a way as to find the corresponding set of shadow prices,
But in each case the shadow prices will have a different

meaning.

Let us oonsider both possibilities with reference
to an aggregated programme in which the factors will be

represented only by two items, each of them homogencous,




oalled labour (L 'and ocapitel 'K

The A=type of programme will then have for its goal
funotion the naticnal product 'as the sum total of out-

puts of various goods xi

to be maximized, subject to two
constraints given by hhe available amounts of oapital and

labour, This can be written as follows:

Z=§qix1u

max
1 1
Subjeot to Z b ¢ K
1 TS
> b%‘ x! <L
i
with x1 20

From tRis, by writing the dual programme and finding
1ts optimum solution, we can determime the values for
% and %‘ or their reciprocals, These will represent the
marginal productivities of, respeotively, capital and
labour in the optimum. At the same time, they can be inter-
preted as shadow prices of oapital and labour for this

type of programme,

The B-type of programme . ory rather, family of
programues  may be descrided as a programme where the goal
function is either capital ainimization or labour ainimizat-

ion, while the other factor and the value of output are the
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constraints, It is easy to see that the shadow prices
derived from this type of programme will represent the
price of capital or labour, depending on which factor
appears in the goal function .in terms 0of 1ts marginal
rate of substitution to labour, or vice versa. Their general

form will then be g-% or the reverse of it,

Obviously, the terms "shadow price of >apitsal" or
nghadow price of labour" mean different things in each case.
fhey acquire full meaning only when 1t 1is added to what
type of programme they refer, Their similarity is only in
that, in each ocase, they refleot the allooation of product-
ive faotors in a development plan. But, since in each oase
they refleot different objeotives ' though the initial
gitustion may bp exsotly the same in terms of comstraints
they necessarily differ 1n the kind of information they

glve:
(4 ) in the former ocase they inform about what prices

ought to be oharged to the faotors in order to obtain

a maxioum national produoct, glven the oircumstances,

(11 ) in the latter ocase they inform abecut the optimum
rate of substitution betiween capital and labour to obtaln

a desired level of output, given the oiroumstances,

Sinoce the two seis are oonceptually quite different,

they oan be quantitatively correspondent to eaeh other




only by chance, Still there remains the question when or
under what oonditions a set of shadow prices derived from

oneé programme 18 equivalent to respective prices derived

2rom another onee Given the same initial economio oconditions
and spectrum of teohniques, the solution of the B=type
Programme would be equivalent to that of the A=type only
provided that the value of cutput used as a ocounstraint in

the B=type would be equal to the maximum of the . function

arrived at in the A-type, But this oan happen only by pure
chance,

It may be takean for granted that in mogt cases the
A~type of programme would be most suitable for the purposes
of development programming, But then the question arises
as to the desirable degree of aggregation with respect to
factors - Tibla. 1.
The assumption of - '+ of labour and capital obvious-
1y cannot be admitteq for any purposes other than purely
theoretioal, Moreover, the assumption of g given structure
of the product to be maximized oreates 1tg own diffioculties
for the practical approach, Thus, the .
needed to build up and solve this type of programme is too
great to make any possible use of 4t in practioe,

Hence recourre is frequently taken to the B-type of
programme which seeps better suited for making justifiable




simplifioations, In thia sense the B-type of programme
wmay serve as 8 substitute for the A-type, glthough 1ts
optimva may be treated only as ap approximation to the
A-cype optimum, 1f actually the maximization of national
product 18 treated as the desired end 1n 1tself, It 1s
only 1f we hit at a maximum of the national product in
determining the condiiion for a B=type

prograame that the two gsolutions would be equivalent,
But it would seem rather obvious that the procedure of
arriving at & maxisum of this kind 1n the B=type models

would be very cumbersomeé,

It must, however, be noted that the B=type of
programme may, in certaln cases, be treated as desirable
to use not as & substitute for the A-type, but for its
own merits, In such a case the shadow prices of such
a programme sould preserve their full meaning, subjeot
only to the simplifloatlons of the programme 1tself and
not having to be treated as a kind of suhstitute and

approximation 1o those derived from the A=type pProgramme,

The aggregation of the prosremme gnd the use of epad dow
RI1 Q0K

3ince the shadow prioes whioch are to be used in
the formula for project evaluation are entirely dependent

in their economio meaning on the type of the programme




chosen for the purpose of 7inding the optim:m soluticn,

1t follows that the degree of aggregation of the shadow
prices is aiso dependent upon the degree of aggregation

of the programme, if, e.ge we consider a highly aggregated
programme of the A~type formulated ip terms of marimizing
the national produoct Subject to the oconstraints of capital
and labour, what we obtair as shadow prices are aggregated
value parameters for capital and labour related to the
national product - If, on the other hand, we consider ar
equally aggregated programme of the B=type, where, say,
minirization of labour outlay is the goal funotion, we
derive from i1t the prioce of capital in terms of saving

the labour outlay, 1.,e, a rate of substitution of ocapital
for labour, But 1°f either of the Programmes was to some
extent disaggregated, €ege 1f the ocapital oonetraint were
presented in the form of several oonstraints, separately
for various &roups of capital goods, then we would be

able to derive from the Programme a set of shadow prioces,

a price for each of the groups of oapital goods,

Let us oconcentrate on the exampie cf the B=type
Programme and think of the sha dow prices 1in terms of rates
of substitution between labour and capital, or oourse, 1%
would seem perfectly sound to aim &t gatting individual

rates of substitution ‘capital-labour . for every kind of

investment g0ods, Thus, we would have instead of one uniform




rate p a set of rates Pys i=1,.Je

Using one uniform rate would mean thut, in the ao—
counting formula for projeot evaluation, the expression
representing iotal cost would take the formt

% pjaj = Pge K+pL. L

But, as py 1is derived from the Betype programme as the
? ® shadow price of oapital in terms of labour, Py would equsal
1 and the whole expression would be simplified into

pon'l-Lo

Similarly, with differentiated prices for various
oapital goods, the expression would take the form:

/Zi pli{.K1/+L

where 1 = 1 ceesee I represents the pusber of separately
treated oapital goods, It would oertainly be desirable to
have the set of prioes p&. However, to arrivs at such

a desirable state of affairs secems still nowadays praotioal=

ly impossible, On the other hand, there does exist a ocom~
monly ocultivated and well-establlshed practioce of using
in project evaluation 8 uniform prioce of capital in terms

of labour, 1e.e. rate of substitutlone

But, of course, jn the expression Dge K ( where py

stands for the uniform prioce of oapital ) the need remsins




to yrice somehow the different oapital goods included in K,
Therefore, the formuls used commonly in praotioce may be

presented gs:
Px“'px'zi: Py o Ky

where ki represents the quantitieg of various capital

g00ds, while Py their priges "subordinated® to the general
price of capital Pge In this expression only Px is a shadow
Price of capital derived from the glven development pPrograme~
Re, while the question of finding all the Py remains open,

The practical 8olution 18 oftey to use the market prices
for the Pye

A closer look at the practioal formula informs us
that the final result ‘the price of capitall is the product

of a general price of capital and the Prices of individual
ocapital goods,

Ve may, then, arrive gt “he same prige of oapital
in the two different ways:

1) by using different orioes Py and a uniform Py

2) by using differentiated Pg rateg,

The former Way seems more Practiocal; there exists
always some 8et of priges refleoting better or worse the

Supply~demand oconditions ang the uge ot uniform rate is
Rore operational,




But the verv observation of the existence of the
two waye means to underline the faot mentioned earlier
in general terms' that there exists substitution between
the shape of the acoounting foreula used for projeot
evaluation and the set of prloces used 1in thies formula.
1t may be even ssfely sald that this rule of substitution
dominates the ii1eld of pricing in project evaluatlone
This means that in determining the prices to be nsed the
shape of the acoounting formula ehould be olearly kept
in mind, and vioe versa. This is sometimes overlooked LY
those who are anxious to stress one—8idedly the role of

the price struoture in project evaluation,

Parthe rmore, thie observation points out that to
use a uniform, aggregated ghadow price such as the pp
in the exmmple given above oan hardly mean a satisfaoctory
solution of the problem of prioing in projeot evaluatione
1¢ this shadow price 18 ased in combination with market
prices, the ultimate effeot is a1 ffioult to predict: 1t
may happen that the use of market prioces levels off the
benefits of using the shadow prioces derived from an ag—

gregated programnme,

The models of long~term growth usually sassume an

integrated network of competitive markets in a market

economy or & high degree of ceptrally directed mobility
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c? production faotere 1in a centraily planned economy
whioh permit a high degree of aggregation, and 8o they
are of 1imited relevance to the less developed ccuntries
with their

~ fragmented economies,

- very imperfeot markets,

-~ and badly based prioce relations,

L d

Theoretiocaily then shadow prices derived from such le

ever-aggregated models are of limited value,

Part II. The agoounting prices and some methods of their
gomputatiop

The theoretical solution being kmown, the problen
arises how far it is possible to use the shadow prices in ﬂ

actual prices,

Attempts observed all uver the developing world
to overcome existing there struotural disequilibria aad
by the same taken to put a3 firm ground for future econmomlc
development lead necessarily to the elaboration of some
kind of development plans, It is reather obvious that
governments or special agencles in ocharge of planning aim

at the elaboration of optimum programmes as olose as

possible,




Dut, so far, 1t must be impossible to bulld
up & detalled programme, determined in every detail and,
{n a sense, infallible, This 1s& 80 because of inadequate
information or inability of prooessing the information
which would be available, Therefore, {n aotual practioce,
the value parameters that are to reflect a certain develop=
ment programme must be nothing more than approximations to
the ideal shadow prioes that would be derived from a perfect
over=all programme., This 18 due to several reasons, 8some

of which are the following:

(1 the programmes and, accordingly, the accounting
formulas are simplified by disregarding some of the in=-
dependent variables both on the bemefit and the saorifioe
side;

(11 ) production factors are aggregeted into broad
groups and simplified assumptions as to the inter=factoral
subgtitution are adopted;

‘411 the methods of ocomputation are far from bee

ing preolse,

In order to draw a distinction line between these
approximated value parameters that oan be arrived at in
real practice from those that would be derived from an

ideal model, we shall oall the former ones aocoounting

prices, while reserving the term sghadow prioces® for the

latter,




There seem to be two maln features of the aotual
methods of ocomputing the accounting prices as approximatiou
to shadow prices, One is that they are derived from what
may be called partial sciutions, The other is that thkey
represent aggregative value parameters and as suoh are
subjeot to the qualifioations made with reapaot to ag-
gregative shadow prices above,

It must be noted, however, that there is something
to say in defenoce of the aggregative value parameters,
when they take tne approximated form ot acoounting prices,
Namely, 1f they were to be disaggregated acoording to
types of faotors and time periods, they would have to be
ocurrently adjasted, But the very prooedure of ourrent
adjustment is rendered unnecessary when we have to do

with approximations of a broadly aggregative nature,

It has been observed that "despite the greatar
potential effioienoy of planning decisions made by the
use of sccounting prices, they have rarely been oaloulated”
and used in planningt\ 1 ’:. The reasons for such a state of

affairs are obviously mainfold, It has been brought out

:ha Egg of Agggmﬂnﬁ *iisgi ﬁ zhsn;,g by Ge.F.Papanek
oeén res nited Natiena Con renoe.o;

the Application of Soience and Teochnolo
E/Cont: 39/H/81, & ooer
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that inter alia, the concept of accounting prioces is dif=-
fioult to make plausible and aocceptable to non=economists
engaged in economic asctivities, It seems that this is
linked with a still poor understanding by many of the
role of a plan in a development process, Aoctual praotis=
ing in planning should mean a great deal in this reapeoct
and seems to be quite promising, On the other hand, ao=
counting prices are not easy to calculate:
- there are vivid disagreements on the apprecach and
basis to be used for their oalculations theoretical
obstacles
— there are inadequate data and acquiring them 1s costly

and time-consuming buskiness information obstacles,

Finally, the application of accounting prices
presupposes some requirements in practice not 80 easy
to meet as regards the organization of an economy and

1t8 economic pollocy 1 }.

Notwithstanding thes: obstacles and in the absence
of detailed informations that would be needed for set=
ting up a comprehensive {nter=industry programming frame-

work various methods are guggested 1n whioh the rationale

(1) For 1.t , 8 developing country ocan take advantage
" of aocoounting prices only under condition of the
existence of gufficient supply of bankable industrial

projects,

P i shau et

R ]




of the ideal analytical tool = a model of an optimal

development programme -~ is attempted to be followed by

approximation,

Generally speaking, the essence of all those
simplifications boils down to the fact that they are all
partial solutions, A8 an alternative to a solution derived
from an over-all programme, partial solution means to

determine the acoounting prioce for each factor separately,

This opens a broad range of possibilities and d41l-
lemas before planners, First, they face the
which one of all the conceivable approaches to choose in
8 given situation and, second, how far to go in the refine-

ment of a would-be-applied method,

As to the procedure, some rationalization - stem-
ping from the praotical experience - might be observed
in the behaviour of relevant planning authorities as

regards the computation of acocounting prices,

Ty ey

use accounting prices at all are anxious to compute the
prices of these faotors which are = . in shortage .
And so, there are countries which bother, above all,

about how to estimate the right rate for foreign exchange,
@ome other care first of all . : the capital interest rate,

and still other are primarily concerned about wage rate,
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It 18 obvious that each of these approaches depends on the
ourrent economic situation and tne way of viewing of the
present and future development of the domestic esonomy,

The latter express itself also in the choice of time horizon

a8 a basis for computation of acoounting prices, There

does exist a oclose relationship between the institutional
framework and "picking up of approximate aoc-
oounting price, For instance, in a mixed economy as an

» " accounting price of a given fac'or can be plcked up some
actual price ' out of few only checkeu agalnst others, @
On the other hand a centralised economy by necessity due
to the uniform prices rule requires deriving of ac-

counting prices from some sort of an ecomomic model,

Although accounting prices - as 1t was earlier
mentioned - have @  rarely calculated and even more
rarely applied in developing countries there exists a sub-
" " stantial and growing body of mostly methodologlical ex-

perience and suggestions as to thelr estimation,

It 48 beyond the soope of this paper to give a de=
tailed and exhaustive survey of all the endeavours in the
£121d of estimation and application of the accounting
prices, However, it is possible to point out the main
devices and approaches used in order to arrive at sowme
applied in praotice set of aocounting prices, Motivated

by the most general feature of all these oalculations




-partial solution-we order this outline, first of all,
according to character of resources i.e, capltal, labour
and foreign exchange, Accounting prices of natural re-
Scurces are not considered here sinc: they are computed

In praotice only in very sporadic cases,
Accounting price of capital

commonly usec ways of calculation of an accounting price

of capital,

1 Approving one out of the existing "market"
interest rales as a social rate of interest on capital,
For instance, "In Pakistan the discount rate of the central
bank has been around 3 - percent, the interest rste
charged by commercial banks ranges from 4 - 10 percent,
and money-lenders my charge 295 — 40 percent or more,
However, i1 appears that at times industrialists and
businessmen obtain funds from each other at rates ranging
from 10 = 15 percent’ The last rate has been chosen on
the ground of the following reasoning: "the central bank
discount rate and the rates applied to government trans—
actions are established with 11ttle regard to the product-
ivity of capital and tend to pe too low, On the other hand,
Interest rates outside the organized money market tend %o

he too high because of monopoly elements, high administrative

oosts and high risk premiums, Tt might be possible, how-




ever, to find market interests that are least affeoted

by institutional factors"™ =, Thus the rate 10 = 15 percent
has been regarded as that least affected by

institutional factors and against can be checked

interest rates obtained in some other way,

Another method 48 sometimes reccammended which is
fndeed very similar to the one just outlined, It consists

in deriving an average interest rate from multiple current

rates,

2 "The marginal productivity of capital understood
as an accounting interest rate oan be derived by obtaine
ing the rate of return earnings minus costs for the
marginal project in a fleld where cost~benefit calculat—
{ons are feasible", In practice "The marginal productivity
of capital .eecan be approached by odbtaining the rate c?f
return on the proposed sovernment industrial project with
the lowest return among those inoluded in the development
program : ignoring any projeots included largely for none
economio reasons: . In those calculations the prevailing
jnterest rate cah be used in oaloulating investment costs
and in discounting future oost and benefit streams, The
result is a first approximation to a rate of interest

whioh can then be used to recaloulate the rate of return

——

(1) G FoPapanek and MsA.Qureshl, op.cite




for a few industrial projects to find a new marginal rate
of return, This more refined rate of return on capital
employed in induetry can then be checked by similar
caloulations for projects in other fields and for private
industrial projects on which reasonably reliatle informat-
ion 18 available", It remains only to establish reasons
for whioh government industrial projeots are considered
a8 gultable for caloulating the marginal productivity of
capital, The arguments for it are as follows: "Generally,
information will be most readily available on propused
government investments ,,," With less deliberate

"In addition, government projects are more likely %o
include some with returns that are marginal or close to
1t, since private enterprise will soek high profits while
gbvernment will undertake some projects it considers
desirable, though less profitable®, Industrial projeots
are preferre?l for better availability and manageability
of data, too, Calculations oarried along these presoript-
ions in Pakistan for the First Five~Year Plan proposed
government industrial projects revealed that: "The rate

of return on the projects that could be included in the

development plan ranged around 12 - 15 peroent, including

[

some important private investments® |,

4 I[bid.




.3 The third way of ar estimation of an accounting
price of cepital commonly used in a majority of Centrally
Planned Economies CPE 1s marginal eof"recoupment pertod.”
We placed this method aB the last one on our list ar-
renged in an ascending order c¢f refinement of the most

commonly used methods of computation of an accounting

price of capital, It happened for two reasons: first,
this method has been used in several ocountries for some
time, secondly, 1t has been derived in some interpretions

explicitly from two-factor model labour-capital.

The marginal "recoupment period" represents the
accounting price of fixed oapital valued 1n terms of
labour; it is arrived at under certain simplifying as-
sumptions, but is actually used for the purposes of

lnvestment cholce,

° . Conoeptually, the notlon of the merginal "recoup-
ment period" stems from the necessity of comparing, in
deciding upon the ohoice oI any partiocular investment
projeot, the investment outlay with the ourrent oost of
running the plant whioh 1ie tc be oonstruoted, It oan oe
assumed that all the possible technioal variants of
constructing the plant can be arranged in the order of

inoreasing investment outlay per unit of future produoct

whioh at the same time will mean a decreasing order of
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current cost of production per unit of the produot, all
other technical solutions being disregarded as obviously
effective or absolutely inefteotive, If we assume that

the current cost of produotion 18 meant in terms of labour
only, and that therv is perfect homogeneity both of labour
as representing current costs of production and of
capital as « investment outlays then the
problem 18 reduced to that of substitution of capital for
labour or vice versa along the isoquant representing

the desired future output, It 18 obvious that the chosen
solution will depend upon the oconstraints and the goal
function of the programme, Anyway, the arrived at solution
will always be characterized by a oertain rate of sub-
stitution between labour and capital, Given the constraints,
the rate that can be adopted for the economy as a whole,
when expressed in terms of the number of years necessary
to repay the extra amount of capital by the annual saving

in current cost, is the marginal period of recoupment,

The conoept of the "recoupment period" used in
socialist countries for investment project evaluation, is
sometimes understood as the time needed to recuperate the
oapital invested assuming a given amount in terms of aims

obtained annually

g -

1 See eq,g0 JoTinbergen, Pro ject Criteria, in: Economic
Planning, The Hague, 1963,

' ||-
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This understanding would classify the "recoupment
period® among different simplified versions of criteria
for project ' - It is, however, based on a certain
confusion, resulting from formal similarity to the general
formula of the oriterion, In actual fact, the "recoupment

period® ocan best be interpreted as reciprooal of the

interest rate and thus not as a criterion for the cheice

of pro jects, but as the price asslgnec to the capital in-

vested,

Indeed, let us recall the general oriterion for

project evaluation in the form suggested by Profe.Tinbergen:

oo

Z; Q' ax’ - §p£31
2 p,da
= 2%

where b stands for the amount obtained 4n terms of aims
trom a given project, and 8 gtands for the cost of carrying
out the projeot, the axt representing inorements in various
aime valuated at qi, while daJ denoting different ocost

items valuated at Pye This formula can be simplifled in
vaMous ways, one of them being such as to make b mean

the annual inorement in the value of 'net national product,
while g would mean total an.ual cost both of capital and

labour needed te produce this inorement, beat understood

b el AR
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on the assumption of homogenelty of cach of these factors,

With this in mind, let us write:
8=K.m+L

where K stands for the amount of capital »utlay, m = for v
the interest rat:, and L - for the annual oost of labour,

Instead, we may also write;

K
B=T+L

where T would mean the "marginal period of recoupnent” asg
used in the practice of soolalist countries, It is obvicus,
then, that 7 is not per se 4 criterion for projeoct evaluat—

ion, but a method of bringing capital outlay to common

denominator with lahour cutlay, i.,e, a way of expregslng

the price of ocapital,

What may be, however, misleading about ity 18 the
very name attached to it, The reason for using 1t becomes > "
clear when we take into acoount that, when comparing two
variants of a projeot which, to simplify the reagsoning,
are both characterized by the sape value of b ‘incorement

in aim ), we may use either of the ' two methoda:

‘1 use a standard value of the "marginal period
of recoupment® and find out the relation between the

following two expressions;

K
51 + L

'-alm
n

1

>
=
<

+ L2
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which may also be written as:

>
K1m + L1 2 K,)m + L2

1
where m = T is a standapd rate of interest; here we would

tend to choose the variant with the minimum sum total of

costs; or

(11  use a direct way of comparing the two variants
by finding the relation bet#een the extra amount of ocapital
needed to bring about a decrease in the labour cost, 1.6

i e
By = By

The above ratio may be, ror any pair of variants,
interpreted as the number of years in which the extra
amount of capital K, = K2 is golng to be recuperated by
the reduction in the annual cost of labour By, = Eye
Henoe, it may be called the "individual recoupment period"
for project 1 a8 compared with projeot 2, and may be

denoted here by T .

It i8 easy to see that, for any pair of projeots,

the magnitude T’ represents a rate of substitution between

canital and labour. If we imagine that all the projects
for a given economy are presented 1in an inoreasing order
of this rate of substitution, then we necessarily arrive

at a maximum acoeptable rate which is determined by the




existing constraints with reapeci to the available amounte
of both capital and labour, This maximum rate is nothing
else but the "marginal period of recoupment™ denoted earlier
by To Thus, to choose a variatt, it becomes nevessary to
fulfil the coddition T T, It 18 in this gsense, but only
in this gense, that the "period of recoupment® may be

interpreted to be a criterion for choosing investmen+

projects,

It 18 of some interest to note that the capital
interest rate as the reciprecal of the so oalled standard

"recoupment period" commonly used in CPE varies within the

range of 15 percent,

Acoounting price of labour

It is well~known that ®a major difficulty in caloulat-
ing the acoounting price of lebour stems from the faot
that labour 18 a much less homogeneous and mobile factor
than capital, and institutiomal conelderations are an even

more lmportant source of lmperfection in labour than in

i

the capital market"

It 18 commonly admitted that because there are
various ocategories of unskilled, semi-skilled and highly
8killed labour amd thei, Bupply varies in particular areas

1 )GeFePapanek und M.A,Qureshi 0De0lte De3e
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and at particular times of the year the only correct
procedure would be to calculate the acoounting price of
labour separately for ecach set of clrcumstances, Evidently,
this i8 not feasible nowadays, The pricing problem of labour
in projeot evaluation is being solved in different ways

in different countries.

1, There are countries in whioch the ourrent market
prices of labour l.e. actual wage rates are used, Project
evaluation men reason that although the labour market 1s
undoudbtedly imperfect, actual wages to a considerable extent
refleot differing oircumstances with respect to skill,
seasonality of work and the cost of social overhead facilit=-
ies, This approach "leaving as it 18" may prove satisfaotory
in smaller countries with a relatively high mobility of
labour, Unfortunately, the method nleaving as it is" is too

s?ten used in countries with obviously contrary conditions,

.2, Th se are countries in whioh planners busy with
the industrial project evaluation are trying to estimate
gome sort of accounting prioce for labour. In practice, 1t
takes the form of introducing a new get of wage rates or

correcti on of aotual wages.

The first approach is 1inked with the way of taking
into acoount the problem of hemogensity of labours. Labour

is usually broken down into two broad ocategories: unskilled

aud skilled ladoure.
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It is oonsidered that, as regarde skilled and
professiomal labour, the diverzence between market wages
and real sooia” wages 1s in the opposite direoction from
unskilled labour: market wages tend to be below real
soclal wages, However, since a 1t 18 too difficult to
caloulete acoounting wages for these workers because there
are too many disparate groups and, b most allocation
decisions are in any case not very sensitive to account-
ing prices for very speclalized and soarce manpower, it
18 sufficient +o caloulate acoounting wage rates for un-

8killed and Semi-skilled labour,

An estimation of an acoounting price for unskilled
labour involves usually in developing countries the
estimatinn of its marginal productivity in agrioulture,

It 18 8o beocsuse the bulk of labour employed in new
Industrial projeots in those ocountries gtenms from agri=
culture, As 1t can be easily guessed the marginal product-
ivity of labour in agriculture in developing countries

ay vary 1n a quite broad range, It may be a zero, some-
where above zero ory even in some special ocases below

zeéroe Technically, the process of 1ts quantitative estiw

mation 18 not a Simple one,

Generally Speaking, attempts to take into acoount
an even geographiocal labour distribution 1n projeot

evaluation ocan be pet more often, The way of reflecting

v




the labour immobility in wage rates used in accounting

formulae may be illustrated by means of wage correotion

methods applied in CPE,

There have been suggested two methods of taking into
account soocial costs caused by the uneven labour distribution,
especially in those countries where the latter phenomenon

i8 very preminent,

‘1) The differentiation of wage rates in an accounting

formula regionally according to labour market situation,

.8) In reglons of labour shortage current wage rates

are to be multiplied by coefficient, say w, greater than 1,

() In reglons of excess labour supply actual wage

rates are to be multiplied by the coefficient lower than 1,

(2 ) The differentiation of the "recoupment period® in

the accounting formula,

.2 In a region of the labour shortage the "recoupment
period" in the accounting formula T° is to be lower than the

standard "recoupment period" T° < T,
by In a reglon of labour excess T° 1s to be higher
than T 1,6, T" > Te

Both methods are giving the same results as it ocan

be geen from the "basie" form of the accounting formula

commonly used in some CPE,




% + K = min,

where; I = 1nvoatment‘;utlays,
T -~ the standard "recoupment pertod”,
K = produotion ocosts,

P - output,

ibhe_accounting priges of foreign exchange

The practical experience shows that the use of the .Y "
accounting price for foreign exchange for both the cost and
return side, substantially change the relative priority of

some 1ndustrial projectg,

There have been developed seweral approaches which,
it 1s understood, can be applied in different situation in
order to obtain the practically useful accounting price for
foreign exchange, We confine ourselves in the

only to a few of the most important and interesting methods ‘N "

of its computation,

1) "In an exchange system which relies exclusively
upon multiple exchange rates to maintain balance of payments
equilibrium, the weighted average effeotive rate should give
an approximate indication of the accounting exchange rate,
Similarly, in a system with a unitary exchange rate but with
reliance upon tariffs and subsidies, the total amount of

customs duties collected, plus subsidies paid out as a propor—

tion of total imports plus exports, should indicate the
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undervaluation of foreign exchange, ' In both cases, the
assupption is made that there are no long—run galns or
losses in exchange reserves . These approacies ren.in use—
ful so long as direct controls are nct an important means

of achieving a balance in forelgn accounte, The more importe
ant the direct ocontrols, the more these calculations become
a check on bther methods rather than the primary method for

caloulating the accounting forelgn exchange rate,

2) A second approach 1is based on the application of
the purchasing power parity theory. This involves the cal-
culation of the accounting exchange rate from a comparison
of the variation in the country s prices, Over gome reason-
able period of time, with that in some other country which
hae approximate equilibrium in its balanoe of payments and
no reliance on restrioctlons. Acoording to this approach,
the relative variation in the price levels in the two
oountries should be proportional to the relative variations
in their exchange rates, The main limitatioms of this approach
are: (8) it is diffioult to find a guitable period for
purposes of comparison since oné pust start with a certain
"normal® stage in the count ry’ s balance of payments;

(b) price data are frequently neither adequately comprehen-
sive nor suffiolently comparable; and ¢ )1t takes no aocoount

of the faot that over a period of time, econonic growth and




other changes can profoundly alter the structure of

demand and of imports and exports of a countrv,

A variant of the above approaoh is to ocompare
prices in the ocountry and in the world market for the
major domestioslly produced and consumed commodity or
commodities and derive the exchange rate from their relation-
ship, This 18, if the country primarily produces and
consumes rice, and the price of rice is 1,000 menetary
units per ton while it ig ¥ 200 per ton on the world
market (0,i.f,' one would oonclude that the accounting
exchange rate should be five unitg to the dollar, 4 compa-
rison of goods that are largely imported or exported is
not of much use for this purpose since their international
price and the official exchange rate are the main deter-
minants of their domestio prioce, This method 1is therefore
useful only when .a  the country produces and consumes
itself one or a few commodities that make up a substantial
part of the GNP; b .these commodities are traded inter-
nationally but are not major imports or exports for the
partioular country; and .0 there are no serious problems
in ocomparing quali+;, Rven 80, the method has substantial
weaknegses siuce the prices of domestically produced and
consumed comamodities are often strongly influenced by
institutional and otker domestic factors whioh introduce

1)

price distortions"

— s

(1) GeFePapanek, op.nit,
U ———— -
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3 )The extent of the neoessary adjustment in the
actual exchange rate can bte obtained by looking at the
protit et of exports and imports, especlally the
formere A8 an 1llustration of ©such an approach we shall
quote extensively the method applied in Israel
This method rests upon inputing an accounting price to
capital and labour and comparing projects on the basis
of the implied cost per unit of foreign exchange.

a . "In practioe, and in the absence of better information,
1abour is valued at ite market price, and capital is
imputed some rate of interest equal, say, to the real
marginal cost of foreign borrowing 8 percent is the
acoepted government praotice .. In prinoiple one should
then compare the implied cost in domestic resources per
unit of foreign exchange earned {n oase of exports or
saved (in oase of import substitutes with an accepted
d) ' measure of the accounting exchange rate"v , If the latter
is unknown all one oan do is to 1ist projeots by order of
inoreasing “exchange ocost" and follow the 1list in an up-
ward direction till investment funde are exhausted. In

§1lustrating this .. . -~ W€ ghall confine ourselves

A
——— —

(1 0n Investment Allocation Criteria Under Disequi’ibrium
Faotor Priocing by ¥ichael Bruno ‘Prepared for %ne
E.CeBe Conference on Criteria for Investment Polioies,

Geneva, 1962 ) -

5 \0learly, 1f the acoounting prices of the various fac=
( )tors wi;;e guessed correctly this method should give
the same result as the previous ngocial profit" ocal-

culatione

A
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to the ocase of exports,

lable 1.

BREAKDOWN OF PRIMARY INPUTS INTO REAL DOMBSTIC
AND IMPORTED COMPONENTS

( Auxiliary table for computations:

{ Domestio Foreign j
Total item Component Exchange Remarks %
0y Component |
_ug / !
1. 2. 3. a. ’—j
&F_Ikreakmn_.qu apital |
sto |
K1 = Imported equipment - x1 ;
K2 -~ Domestio equipment | + 0,80 K2 + 0,20 K2 Based on import !
component or ?
equipment sect !
K3 -~ Structures + 0,86 K3 + 0,14 K3 Import component
of structure |
branoch |
K’ - inventories | + 0,60 X° | & 0.40 K° | Import oomponenﬁ
of change in
inventory in |
1958
K1+K2+K3+K'= Total Definition: !
Capital K, X Sum total of |
Stoock s above |
i
Costs entering the 5
profitability cale |
gulation !
0.08 /K+K°/ = Account- 0,08 K 0,08 ¥ Based on the
ing ® | 8% profit as-
profits sumption |
E
./0

& %




1, 4y

r—-——-- ——
D - Depreclation Arb, 3llocated

acoording to
capital

¥ - Imported raw
materials ¥

¥ - Compensation
Of vorloyer St b ' -

C8 + CL CL=0.08KL+ CB=0.08 Total real soocial
+D. +¥ B +D costs

L
- J

) Clearly the depreciation rate of the two components &f ocapital
should not be the same, but the error {nvolved in this simpli~
fying assumption oanno% be great,

'Dlye nere assume that the market price of labour refleots the

real social ocost involvea,

More @pecifically, 8uppose that the coamodity in
question has been broken down into its primary direct and
indireot input compouents ~.t" all imported . § oost items
inoluding raw materials, replacement and acoounting interest
on foreign equipment and all domestio (LL' components kept
under separate headings, aenote these by Cg and C respgotive-

L
ly, all in terms of a ocommodity unit in domestic prices

oulation, based on 8 1958 input~output
table, Cg ed not in dollars but in Israell
pounds converted at the then existing offiociad exohange
rate of 1,80 IL./¥. The 1atter was ralsed to 3,00 IL./¥

in Pebrusry 1962.
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Table ' sats out the ingrediente of this calculation in

Schematic fashion which, we hope, 1s self=explanatory,

The ingredients of this calculation might be clarified
by relating them to the usual exhaustive breakdowdu of a com-
medity unit into its primary direct and indirect cost ele=
ments: Tmports M . Compensation of Employees & Depreciat=
loa D Remuneration of Capital F and Taxes net of Sube

sidies . T=S ) We have:
M+W+D4+P4+ T 2 1

Comparing this identity with total real social costs

( domestic + foreign i as derived from the individual components

in Tavle 1, we obtuin:

CL +Cy = 0u08/K+E / + ¥ + D + W = 1 /T=S/ ~ [P=0,08/F+k’/

In other words, the d1fference between total real social
costs, as here defined, and bvetweon total inputs resources
as defined in the rational accounts, say, lies in the gube
tractinn of net indirect taxes 4hich do not constitute

co8ts to soclety’ and of the "excess remuneration of oapitaln,
where the latter 1s defined as the difference between the
actual remuneration of capital and the imputed 8 percent,

lees we regard any such "surplus profit" ag a transfer pay-

ment and not as a real cost item,

A1l we need now 1s an estimate of what the unit of

commodity in question would fetoh on the foreign market,

a)ae
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Denote this by Rgy Which again was, 1in this ocase, evaluated
in IlL, at the existing official exchange rate 1,80 1L,¥

The cost per unit of foreign exchange earned in that com=-

modity 1s then defined as:

r.s —LE—— 1,80 12/8

) A

o~

For 1llustrative purposes this measure was here worked out
" ‘. for a 42 branch breakdown of the economy in 1958, based on a
an input-output table of the same order of detail, For

planning purpeéses much greater detall would be required",

4 ; Still another method of computation of the ac-

counting price of forelgn exchange was suggested in Foland

i

by M.Kaleckl and S.Polaczek1 . The exchange rate 1s obtained
by comparing, when starting f.om any tnitial situation, the
& value of a possible extra amount of forelgn exchange to be
i' i(‘ earned (or saved  with the corresponding increase in home
market supply needed because of the rise in total wage fund
caused by the effort to earn oOT gave this extra ammount,
The inorease in the home market supply involves a certaln

loss of forelgn exchange which corresponds to its content

of raw materials ( either in the form of extra imports or of

(1) Gospodarka Planowa 1957 No.4, In the course of a sub-
sequent discussion several refinements were suggested,
algo by the present authors. The main approach remalined,
however, unchanged. It 1g presented pere in a generalizel

waYe




a fall in exports of raw materials ) The latter foreign
exohange input to the home market supply 1s directly
comparable to the extra amount earmed .or saved provided
that the input per unit of market supply is independently
estimated, The rate ot exchange cobtalned in this way
depends both on the 1nitial and the almed—at situation,

If the init1al situation 1s that of equilibrated balance
of payments, and we aim at preserving this equilibrium,
then the result 18 obtained by assuming thet the amount of
forelgn exchange earned = ' saved must be equal tc the
idditional input of forelgn exchmnge needed ‘. raise the
home market supply approoriately, This method o* computation
seems tc be particularly suitable for situations in which
foreign * ade is aaministrated mainly by reans of direct

controls, with the state monopoly of foreign trade as the

extreme case,

Part III,

Iopact of the institutiomal set-up og the use of acoounting

priges in project evaluation

Having overcome all the difficulties involved 4n
arriving at some uinugeit, set of accounting prices, the

governmental body in ocharge of designing and implementing

a developmen! policy faces two serious problems concerning




the application of accounting prices. The first relates
to their immediate use for project, especially industrial
pro Ject evaluation, The really economy-wide application
of accounting prices requires creation of a suitalle
{nformation and inducement mechanisw wnial would be able
to bring in line sall the {nvestment decisions of various
levels, We can expeot that this mechanism depends largely

upon the institutional set-up.

On the other hand the arrived=at set of accounting
prices might be used as one of the very important gulde=-
lines for an - V.- improvement of the market prices
structure. This aspect of the use of accounting prices
opust be emphasized gince it is frequently neglected, The
use of accounting prices as guch guidelines would embody the
fact that it is possible to come closer to an 1ldeal price
get only by a prooees of trial and error. The use of ac-
counting prices . ' 7 RS for a price reform
can be of partioular importance in countries, where in
certain time periods ocours & high conocentration of major
investment declsions which are bound to determine the
future course of economic growth, and also where individual
{investment decisions are more gusceptible to price fluctuat-

ions,




Lnvestgent decision modelg

In any institutional Set-up project evaluation
constitutes an important element ot investment acitivities,
The difference betwecen Alfferepn+ gel=ups 18 that of

and procecdures of evaluation,

To begin with, two extrege Investment Jdecision
models may be distinguished: that > g4 market 2conomy and
that of 4 centrally planned ecenomy, Let us call here by
a3 market economy an economy in which all the investpernt
decigions are made - : by individual dectsion-gpakers
(IDM 'y no centrally made strategy fcr development being
exlstent at all, In this case the IME 8 have no alternative
but to make their decisions on the bvasis of: a ocurrent
market iri ., eéxpectations as to futmre price changes,
The outcome of their decisions is a certain development
rath of the e€conomy which brings about a definite set of
prices after a certain period, Thus, in such a model, one

has to do, for any reriod of development under considerate—

lop, with at least three sets of prices:

(1) the initial set of ourrent market prioes,

(11 the expected set of market priges (which, of
course, may not be uniform beocause of different price

expectabions of tne InM-g),

(111 ) the real future set of market prices,
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It 1s the divergence between 11 ) and (111i) which leads
to the emergence of undesiravle maladjustments whioch
possibly may prove some invegstment decisions to be false,

It 1s unnecessary to enter into this point here,

The other extreme may be oconceived of as a fully

centralized economy in which nc use at all 1s made of

Jrice calculation in its practical investment decisions,

All investment decisions are made by a central
board (CB) which ferms both 1ts entire strategy of develop=-
ment and i1ts judgments about different investment projeots
solely on the basis of physical balancing, Clearly, certain
price sets can be deduced from these decisions, but they
are not made an actual instrument o? decisions, This
decision model offers no practical possibility of opti=
mization and, beyond that, it may be thought of as work-

able only in very specifioc ciroumstances.

Against the background of these two extremes it
may be said that n.ither of them fits nowadays to any
kind of reality. The real case (or, rather, all real
cases) lies somewhere in between: it embraces both the
CB and the IIM=8, The B is the body responsible for
making an over-all development plan; the IDM-8 are the
bodies responsible for particular investment decisions.

The differenoe between different partioular ocases consists




in the d1fferent endowment of the CB 1in the instruments
to influence tre decisions of the IDM-8 80 a8 to make them

conform with the overall strategy,

It may be safely assumed that in any type of
economy the reason for preparing a development plan 1s
to try to carry it out; but this proves to be more or
less d1fficult because of more or less unsatisfactory
degree of manageabllity of the €conomY¥, which in turn
resulta from different reasons, The non-manageability of
the economy means that the deciaions of the IDM-s are not
easily influenced in the desired way by the measures avall-
able to the CBe Thus, 1in any type of the eéconomy, provided
only that the CB does exist and does elaborate g vertain
Strategy of development, 1t must strive to affect effiolently
the decisions of the IDM-s through:

(a) giving them enough information as to what they
ought to choose in order to make their deci sions gonsigtent

with the overall strategy,

(b) making them willing to use this information

in their investment decisions in the 8oclally desirable way.

For thegake of brevity, let us call the task (a) of

the CB ~ “information", and the task (b) - "inducement",
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The actually existing types of investment decision
models differ in the (1) available, (1i) necessary,
141 employed measures and instruments of perforuming

thege two tasks by the CB-<1).

Since, by definition, we mean by a "market economy"
an economy without CB, we may exclude it froo further
consideration. Tt may, however, be worth while to show
that even in this type of economy these two tasks are
performed: the IDM gets both his ir.ormation and his
inducement from the "invisible hand" o? the market, This
information is imperfect because the invisible hand does
not prepare any development plan, and 8o 1t rests within

the range of impossibility to make the information perfeot

——

(1) Bome of the developing countries have been subject
to repeated sharp bursts of price inflation. Such
inflationary processes may mean 3 gerious impediment
to the effiosoy of performing those two tasks,
Thus, inflation night strongly influence two groups
of problems connected with project evaluation:

- 1t decreases the degree of accuracy ap regards
predictions of future price trends which preserve
their importance when aggregative (and relatively
stable) accounting prices are used; this may lead
to unsallocations 4n investment;

- 1t can badly lower the efficacy of the price sysetem
ag an essential part of the inducement mechanism.

In both cases 4nflation means an inocreased degree of
uncertainty of project and programme evaluation.




with regard to prioce expectations,

What remains to be disoussed is a planned aconomy
in which investment declslong are to some extent lecentrge
lized, and a mixed economye The lifference bLetween them
1s in the existence or hon—existernce of the private
sector, In other words, the IDM~5 nay be either public
or private enterprises or both, But this does no* bring
about any great A1 fference to the main economic problen
of the CB: how to provide the optimum information to the
IDM~-5, It only affects the techniques of inducenent,

The problem of how to Prepare the necessary infore
mation was treated at gope langth while discussing the
methods of computation of both shadow and accounting
prices, But, evidently, the best information 1s not enough,
In other words, the problem of how to arrange adequate
inducement pugt necessarily arise even 1¢ we have to do
with a perfect set of shadow prices (8uch as can be

imagined only 1in theory).

Let us stress that in an economy designed by the
CB, the accounting prices are to play the same recle in
investment projeoct evaluation as that played by the exe
peoted set of market pPrices in a market économy. This is,
then, the direction in whioh the inducement mechanisg

ought to work, It is 1tg efficlenoy in thisg pértioular
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respeot that depends on the institutiomal set-up of the

eoonocmy ¢

Influence of speoific investment decisjon models on the
role of accounting priges

Assuming & given system of information transmpitting
the strateglc i1deas of the CB to all the IM-s, the aotual
system of inducement which 1e neocessary to make the I[M=s
use this information in the proper way, depeads on certain
features of the institutional set-up of the econ.my. It
seens helpful to distinguish two broad oases: the case of

the submissive ITM and the oase of the resistant 1M,

By a submiesive IDE we mean auch 8 low- level projeot-
ing unit whioh has no reasons of 1t8 own to be unwilling
to .ct @ocoordingly to the information obtained from CBe.
In other words, having no individual goal funotions of 1ts
own, it is willing to aot aoccordingly to any information
received from the CB, It will be unierstood that such
a situation of the IDM vis 4 vis the CB oan hardly be imagin-
ed in praotice in its pure fom., We can, however, think of
real cases wnich arTe relatively near to 1t, This happens
when the individual interests of the IT™ oan have only
minor influence on the nature of 1tr projeoting work and
ohuices,

By contrast, the resistant ITM 1is the projecting
anit whioh has strong reasoad to aot aoccording to its own
goal funotions {nstead cf submitting to the 1fomation

received from the CB, It has it8 owa understanding of

the ourrent economic situs’ lon, 1t own expectations and

its own methods of oaloulation. An obvious example of the

resistant IDM would be the private form in a mired economye.

This, however, 48 by no means the cnly possible sxample,

The situation is very gimilar in 3 planned eoonogy based

on pubdblio ipvestment, 1f the investment declsions are to

L pama———— 2 B b5 wha H
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some extent deocentralized, The publio IDM may then have
its own goal funotion, although differing from that of
the private IDM, but making him resistant enough to the
idformation ocoming from the CBe

Let us oonsider first the case of the subamissive
IlM, Tnis ooours when, due to the institutional Set~ip
adopted for the purpose of management of the publis seotor,
investment projects are prepared by suoh special ugits
('proJeotlng agencies") as would be madse entirely uninterest-
ed in the future performance nf the new plant built aococord-
ing to their projeots, This 8plit between the projecting
work and the future economi erformance makes :he projeot-
maker submissive to any infermation comaing from the B,
He 18 entirely uninterested in what partioular set of prices

he uses in his projeoting work, and what partioular method
of comparing the effeotiveness of different projecots

of project evaluati on he is instruocted to use, The
deoision upon the set of prices and the oriteria for
evaluation belongs to the CBy while the IDM 1g supposed
to set in the assumption that whatever are the prioces
and the fomula ohosen by the CB, they reflect adequately
the overall strategy of development and the re would be
no ground for using any other data (suoh 88, 6.g,, ourrent
market prices) It 1g obvious that, because of the very
submissiveness of the IDM-8, suoch institutiona] 8ystenm
requires high effiolenoy 1in pPreparing the neoessary
information by the CB, The 8et of prioes glven by the CB
to the IDMes must indeed reflect very adequately the
strategy of development, 8ince otherwise the investaent

ochoice made throughout the economy would necessarily

become more -r less bling,

Thus, 1in the case of the submissive pProject~

maker, the aocounting prioces as the instrument of infor-

mation aoquire an absolute meaning in the rense that any
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set of accounting prioes prepared by the CB has the same

kind of in?luence on the aotions of the IDM-8,

It should, perhaps, be noted that a strive to
oreate an institutional system of submissie project=
makers was charaoteristio of the centrally planned
economies with respect to a1l major investment deoisions,.
On the other hand, minor investment deolsions were, at
the rame time, decentralized in the sense of leaving
them to individual enterprises, which made them subjeot
to the 1deas o? the "resistant ITM-s", Thus, a certain
ocombination of the two cases is, in fact, typloal of the

actual praotioce of a centrally planned economy.

Coming now to the oase of the resistant IDM, we
may 8implify the picture by reducirg 1t to the problem of
disparity between the accounting and the market prioces,
et us suppose that the information ocoming from above to
the individual ID¥-s consists in a set of acoounting
prices (or, alternatively, in a get of co=efficlients to
adjust market prices, which makes only a technical dif-
{erence), The ITM-s, due to having goal functions of
their own, are inolined to use for their ohoice-waklng
the gets of current and expected market prices. The quest-
jon then arises for the C3 of what to do in order to

induce the IMM-s to use acoounting prioces 4 8tead of

market prices,

This question offers wide scope for disoussion,
The obvious, although crude, way of influenoing the decis-~
1ons of the INH-8 would be to use the tax-agubsidy devioes
to acoount fully for the disparities beiween the twc
seta(1) What, however, seemsS tmportant, is the necesslity

to understand this method in a more tndirect way also.
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For example, the subsidy meant to inture towards making wreater

uge of unskilled labour (because of the aocounting prtce:
being much lower than the actual market price) must not

be paid out directly tc the firms, It can alsc take the
form o? such policies as wculd *enud tc bring down the
actual market price of such labour e,g. through a comscious

policy of low prices of focd,

et e -

(1) The possible use of the tax-subsidy deviceg raises
the question, how far 1t 1s alvisahle tn uge the
frequently suggested 3hort-cut gethod of obtainin
a4 kind of acocunting prices by neans of eliminating
from the market prices the taxes and gubsidies impoged
on certain poods by the gove'nment as they have - ~thing
to do with the cost structure,

Let us consider the simple ~uy~ shen the correction
of the market prices 1s limited to the exclusion of
taxes and subsfdies. Suppose, e.gs, that in a giver
country ceament 1s taxed at tﬁe rate of 10%, By eliminat-
ing this tax, we want +o pass tp the ITM~s +tne in*ir-
mation that %mm the social point of view 1t 18 advis-
adble to use more cement 1in their invesipent projects
(as compared with, say, steel or timdber( than 1t would
seem from the relations of market prices, Indeed, 1°f
we have to choose between a 1esa and a more cement-
consuming project (other things being equal) we shall
choose the latter when using the acoounting prices,
but the former when using the market prices,

But what 1is the inducement that ve are golng to offer
to the ITM iu order tha+* he actually chooses the more
cement-consuming project? The anawe: ig that we must
uge some form of subsiliving the use of cement, either
directly or indirectly, Direcs subgidizing will mean
nothing else but repayment % the fax pald by the IK
on cement, Indirect subsidizimg would mean, say, charg-
ing an extra tax on steel, But, then, we want tl’uz I
to use also as much steel ag would be ind{cated by
1ts tax-free accounting price, In other vords, we
would have to repay the tax c¢n steel 1in some form,
This brings us to the conolusior that, in order to
set at work all the necessary inducements for the 1Ny
to shape his demand in a way refllecing the social cost
structure,(approximated in tho 'ar-free acoounting
prices, we would have actually either to remove all
the taxes and substdies, .n which case the reasoning
works the other way round) o at least, to bring all
the market prices, by our policy of taxes and subsidies,
to exactly the same proportions with eaoh other as
those existing among the tax—free accounting prices,
Thus, the usge of acoounting prices for the IDM-s in—
volves a rather widespread and complex fiscal polioy,

- - - ..
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