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ACCCUNTING FRICES AS A TCOL OF DEVELOPMENT PLANNINGL/

by
Fetexr Sckstein

The pesiwar resurgence of interest in the problems
of economic development has been marked by the prolifera-
tion of theories gesred to the distinctive problems of
undewdevelcped econcmies., Among those most widely advo-
cated is the technigue of basing development rlans on
"accounting prices" or "shadow prices" for labor and
capital rathe: than on the prices which actually preva:il
in the markef, The arzument of this paper is that most
discussions of this teczhnique are based on a seriously
inadequate definition cf the problem and prescribe
policies which will be inimical to economic development.

We beyin by describing the generral theory under the
assumptions ofl a closed economy. We then examine some
constraints on the policy which the accounting price
theorists consider inadequately but which indicate that
their policy recommendations can lead to a serious misal-
location of resources. 1In particular, we argue that, even
for countries with significant amounts of unemployed lzbor,
a zero shadow price for labor is not — in theory or in

practice — an zappropriate tool of development policy.

l/ This ie 2 revised version of a memorandum circulated
by the Froject for Quantitative Research in Economic De-
velopment in March, 1v67, which, in turn, was an extensive
revision of 2 paper presented to the Seminar on Quantita-
tive Analysis and Developmental Planning at Harvard in
May, 1963,

Although this paper tzkes issue with a few of the
many wrizings cf Frofessors Tinbergen and Chenery, I am
grateful to “cth of them for the helpful criticisms and
encouragement which they provided at earlier stages of
this effort, :
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While it is possible to modify the accounting price theory
to render it somewhat more gemeral, we argue that a fully
general approach to developmental planning — based on less
rigid assumptions concerning the factor markets — will
prescribe policies based on the market prices of factors,
though not necessarily those prices which prevail initi-
ally. Later sections of the paper deal with special
domestic aspects of the theory. Relaxation of the assump-
tion of a closed economy, with a discussion of the appli-
caticns of the accounting price concept in the markets

for foreign exchange and for internationally-traded goods,

must be reserved for a later paper,.

I. The Theory

The theory of accounting prices has come to take a
central place in the current literature on development
planning. The policy has been recommended in publica-
tions of the United Nations Secretariat, by the UN
Economic Commission for Asia and the Far East, and by
individuals in the publications of the UN Economic Com-
mission for Latin America and the United States Agency
for International Development. [47, 48, 16, 18, 9, 34}
The idea is at the heart of two semi-popular introduc-
tions to plarning, issued under the respective auspices
of the World Bank and the Carnegie Endowment for Peace
[46, 33] and several recent articles have studied particu-
lax problems in the application of the theory. [6, 11]
The most extensive theoretical defense of the approach,
and that to which most other writers defer, has been made

by Professor Jan Tinbergen in his small book Design of
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Development [46]2 , and elaborated mathematically by his

student Qayum. [36] We will, therefore, use their writ-
ings as the basis for our discussion of the accounting
price theory, considering the work of others only inso-
far as they introduce important variations on the theme.

It is a commenplace of modern static welfare eco-
nomics that, given adequate aggregate demand and the ab-
sence of indjvisibilities, externalities and constraints
on income redistribution, an economic optimum may be real-
ized when firms act as profit maximizers under conditions
of perfect competition. Tinbergen objects, however, that
in underdeveloped economies:

a better test for application by policy-makers

would be the increase in total national income

... The contribution made to national income

by a project may be very much more important

than private profits of the investors might

indicate. ([451, p. 179)

The two criteria will not coincide in & number of
underdeveloped economies, Tinbergen contends, because of
a divergence between the market prices of capital, labor
and foreign exchange and their "intrinsic values.' The
major reason for this divergence is the "fundamental
disequilibria' which exists in the markets of many under-
developed economies:

The most important is thc widespread unemployment —

open and disguised.... The basic reason in all

probability is the lack of complementary means

of production, i.e., land and capital. Very prob-

ably the equilibrium level of wage rates will be
considerably less than market wages. On the other

gi But also described in [45]. Unless otherwise
noted, all references to Tinbergen are to [46].



.

hand, equilibrium interest rates probably are
much higher than market rates. (p. 39)

Accounting prices, as Tinbergen defines them, are

technical instruments to assure the full use, and

no more than the full use, of the scarce factors

of production available.... They are the prices

at which supply is just sufficient to satisfy

demand; they represent the value of the marginal

product to be obtained with their aid, since

projects showing no surplus above the cost, at

accounting prices, of the factors used, will be

on the margin between acceptance and rejection.

(pp. 39-40)

There are two ways in which the scope of the account-
ing price policy may be defined, 1) Such prices may be
used by planners in designing and establishing priorities
among possible government investment projects, so that a
public investment may be undertaken "even if it does not
pay financially," provided it is expected to contribute
more to national income than the accounting cost of the
resources it will employ. 2) Accounting prices can also
be made real to private investors through a system of sub-
sidies and taxes '"tending to stimulate the use of abundant,
and to discourage the use of scarce, factors" (p. 4l).
Tinbergen describes both approaches, although he maintains
a distinction, presumably valid under either approach,
between the '"program sectors," in which accounting prices
would be applied, and 'the rest of the economy" (p. 51).

The kind of underdeveloped economy Tinbergen de-
scribes is one in which the scarce factors of production
are land, capital and ''a number of types of skilled labor."
Only unskilled labor is plentiful, and its marginal produc-
tivity — and hence the "equilibrium level of wage rates' —

i1s low (p. 35). At the same time, there is a higher-than-
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equilibrium wage rate imposed on the labor market — by
trade union pressure or (as Qayum suggests) by minimum

wage or other labor legisiaticn — and the result is that
the supply of unskilled labor at that wage is substantially
greater than the demand for it. The basic strategy is to
utilize as many of the unemployed workers as will make a
positive contribution to output, inducing producers to

hire them by offering a subsidy which makes up the differ-
ence between the wage cost and the marginal product of
labor,

Even if we accept the accounting price theorists'
description of the unemployment problem, we must recognize
that subsidization of employment is not the only way to
deal with it, For example, Tinbergen ignores the possi-
bility of labor training, which could be a highly produc-
tive means of reducing at least some of the excess supply
of unskilled labor. He does consider the alternative
possibility of lowering the market wage to the equilibrium
level, but he objects that it is impossible because it
"would mean imposing on the workers a level substantially
lower than presently prevails and having the revolution
right now" (p, 40). 1In addition, if wages are close to
subcistence levels, lowering them could reduce labor pro-
ductivity, and wages in accordance with the very low
"intrirnsic value of labor" often "would mean starvation."
(p. 77)

For the sake of theoretical argument we shall ac-
cept these objections and assume in what follows that we
are dealing with an economy in which reduction of the
real wage — e.g. through wage control, the repeal of mini-
mum wage laws, higher taxation or the denial of money wage

increases in the face of general price inflation — would



have prohibitive economic or political consequences, It
should be borne in mind, however, that the extent to which
this is so is an empirical question. Unless the assump-
tion is valid in the case at hand, the whole accounting
price policy of working around the market wage is unneces-

3/

sary.=

ITI. The Problem of Costﬁ/

A) The Definition of the Problem
The selection of an optimal technology in under-

developed economies reduces — like most economic questions
- to a problem of maximization under constraint. Before
evaluating any development policy, then, it is necessary
to define exactly both the maximand and the constraints
within which a solution must be found.

All the accounting price theorists pose the problem

as one of finding the technological process or processes

3/ This conclusion is further supported by our argu-
ment in section III that the accounting price theorists

do not establish the institutional rigidity of the price
of capital,.

4/ Since the earliest version of this paper was written
two other discussions of the accounting price policy have
independently raised several of the criticisms leveled in
this chapter. Stolper [42] has strongly rejected the ap~
plicability of the approach to Nigerian planning - for
many of the empirical reasons cited in scction II-E of
this paper — but remains respectful of the underlying
theory. 1In an unpublished paper Marglin [27] has developed
an alternative definition of accounting prices which is
based on several of the principles that, it is argued in
this section, have been inadequately considered by '"the
accounting price theorists." Before preparing the current
draft I heard a lengthy exposition of Marglin's approach,
and I have profited from it, particularly from his use of
consumption as a criterion. Our approaches remain quite
different, however, and I have made no effort here to
compare his assumpticas and conclusions with my own,
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which will maximize output. Tinbergen, Chenery and
Qayum employ models which explicitly aim to maximize
current output or the flow of output from current in-
vestment.él

They all see the maximization as subject to certain
specified conditions of demand for output and to the
quantities of factors of production which are available,
(Capital and labor are the only factors usually explicitly
included in a model for a closed economy.) All state or
imply strongly that the stocks of these factors are fixed
OTr exogenously given — labor by some concept of full em-
ployment of the available workers, capital by a given
level of saving in the economy. These constraints and
the production function itself are sufficient to deter-
mine the optimal factor proportions and the maximum level
of current output for the system, So long as there is
a positive marginal rate of substitution between labor
and capital — i.e,, factor proportions are still flexible
and the marginal productivity of labor (and hence its
accounting price) is positive — maximization of output
will require the utilization of labor up o the full

employment limit.é/

5/ See [45], p. 255; [11], p. 33; (9], pp. 6U-62;
T36], pp. 31-32, p. 53. Elsewhere (40], p. L3, Tinbergen
urges a more sophisticated approach — that the output
flows of different reriods be rendered comparable by
maximizing "the discounted 'present value' of all future
income (or, alternatively, consumption)'" — but his con-
clusions, as we shall see, appear to be based on the
logic of the maximization of current output.

6/ This is presumably the sense in which we are to
interpret Tinbergen's insistence on the "full use of
scarce factors'' rather than taking him to argue that
labor should be employed even when its marginal product
is negative, The association of positive accounting



The most striking aspect of this formulation of the
theory is the absence of any tangible concern about pos-

sible financial cost. The UN Manual on Economic Develop-

ment Projects puts the argument quite simply:

If ... a road is to be constructed and there

is unemployed labor which can be utilized

without involving a reduction of output in

other sectors of the economy, the price which

must be paid for such labor employed on the

road does not represent a social cost.

([47], p. 205)

Or, as Tinbergen puts if:, "The intrinsic value to
the country of a man who would otherwise have been unem-
ployed is very low" (p. 38).

It is because market costs are seen as unrelated
to social costs that the level of operation of the account-
ing price system can be completely determined once the
production function, factor stocks and demand conditions
are known, For example, Chenery [9] offers a single-
period programming model for development planning and
solves it with hypothetical data without ever calculating
the financial cost of the program being recommended.

Tinbergen confesses some uneasiness over the issue,
After advocating the widespread subsidization of labor-
intensive techniques — carried to the extent that ''cot-
tage industries' may ''become more attractive than large-
scale plants" he injects a note of hesitation:

Many may doubt the practical possibility of such
a far-reaching measure, One of the doubts would

Prices and full employment of laber appears, for example,
in the linear programming model of Chenery [9] and the
continuous production function model of Qayum [36]. In
his linear programming model Qayum shows by example that
when one factor has a negative shadow price optimal
utilization of factors does not imply full employment.
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be based on budgetary considerations. In fact
this measure, if applied to all enterprises,

would charge the government budget with enormous

amounts that would have to be financed out of

taxes. It may be that certain government in-
vestments would thus become impossible. To the
extent that this applied, it should be taken
account of as a disadvantage, to be set off

against the advantages (p. 53).

He concedes that when a low accounting price for
labor is applied, "the execution of projects does absorb
actual tax revenue, This sets a limit to eirther develop-
ment at large or to the execution of 'accounting price
projects'. " (p. 78)

Thus, what Tinbergen introduced as a clear-cut
criterion for investment decisions has become in the end
no criterion at all, Far from beiny able to use account-
ing prices to select those projects which will make a net
contribution to development, planners may in the end be
forced to choose between "the execution of 'accounting
price projects'" on the one hand and "development at
large'" on the other. The design of projects along ac-
counting price lines is not necessarily to be seen as a
means to development but in the end may actually represent
an antithetical goal, To assist planners in making a
choice between these two goals the accounting price theory
ultimately offers no sharper instrument than the rather
unhelpful suggestion that the "advantages' be set off

against the 'disadvantages,"

B) A Redefinition of the Problem

We would argue that the accounting price theorists
overlook or grapple indeterminantly with the issue of
financial cost because they have misstated the maximiza-

tion problem, They seek to maximize the output of a
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particular period subject to the labor (or some share

of it) available in that period and to the capital stock
made available by the investment of previous periods,
the quantity of which is assumed to be exogenous. This
formulation fails to take adequate account of limitations
on the government's ability to incur the costs of sub-
sidization, limitations which arise both from the fact
of underdevelopment and from the goal of development.
These limitations are not merely possible complications
to be considered after an optimal solution has been dis-
covered.Z/ Rather they are elements which must be in-
cluded in the statement of maximization problem itself

and are likely to determine its solution.

7/ This is the way several accounting price theorists
deal with the problem. For example, Qayum [36] devotes
several chapters to an attempt to demonstrate that a cost
constraint is not likely to be operative (see Appendix B),
but he devotes not a word to the implications for the
theory if he is wrong. Papanek and Qureshi [34] recog-
nize what they call the "financial problem" — that an
inability to raise taxes for widespread subsidies would
open the way '"for inflation which may distort prices
seriously'" — but they dismiss this as a "short-run" prob-
lem not fully comparable to the 'long-run" problem of
development {p. 1lu5). Chenery [9] notes in passing that
planners may wish to test '"the inconsistency of the result
with some established criterion — such as desirable in-
come distribution or the allowable rate of inflation" —
but he says nothing more than that such consistency ''can
only be tested in a more qualitative fashion" (p. 6l).
The difficulty with all these comments is that they are
essentially obiter dicta, interesting points which may

be worth keeping in mind but which are not offered for
any systematic relationship they may bear to the solution
of the problem,
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- In the first place, one of the most important
problems of an underdeveloped economy — more difficult
in countries where the administrative machinery is also
underdeveloped — is a severe limitation on the resources
that the government can raise for developmental purposes.
Tinbergen himseif suggests this when he describes ''the
upper limit of investment" for the public sector as '"the
total of (i) government revenue after current expenditure,
(ii) domestic borrowing, (iii) admissible deficit financ-
ing, (iv) foreign assistance" (p. 35). But a system of
accounting prices, if it is to be successful in influ-
encing factor proportions in the economy, will necessarily
involve a net subsidy to producers.g/ This amount will
represent a financial cost to the government and, insofar
as newly-emploved workers increase their consumption, a
real cost to the economy., 1If, as all the accouncing
price theorists assume, fuids for capital investment are
scarce, then subsidization funds are also scarce. As
Tinbergen himself casually observes in an obscure foot-
note to one of hLis annexes, subsidies ''paid by government
...to further labor-irtensive activities may reduce gov-
ernment investment itself" (p. v9). This implies that

the limit he describes for public sector investment is

&/ This follows directly if we assume that for any set
of market prices there is a unique set of factor propor-
tions at which profits are maximized and which the firm
will chocse to adopt. 1If there were a set of taxes and
subsidies for factor use which enabled a firm to earn as
much or more with new factor proportions as it did previ-
ously, and if the pet effect were not a subsidy to the
firm, then the firm had no*t previously been maximizing
profits. Any set of taxes and subsidies which the gov-
ernment could levy on a firm without a r.t subsidy the
firm could levy on itself so as to increase its profits.
For a mathematical treatment, see appendix A.



better seen as a limit on the total both ¢® subsidization
to incredsé current output and investment to increase
future output,

In the second place, the reduction of investment
is obviously a significant part of the problem, because
the very idea of development entails concern for future
as well as current income. Tinbergen acknowledges this
concern — even if his policy recommendations do not re-
flect it — when he contends that the objective of a
development program is the maximization of '"the discounted
'present value' of a stream of income or consumption.™
If we adopt this critevion, we can agree that such maximi-
zation will necessarily be constrained by the production
function, by the supply of labor available in each period,
and by the amount and form of capital available before
the initiation of a development program, The important
point, however, is that it is not possible to treat. the
amounts of capital availsble during the program as exoge-
nous. Rather, when some constraint on the ability of the
government to raise funds for all developmental purposes
is formally introduced, the amount of capital available
for new investment in each period will not be an independ-
ent constraint but will be a function of the way those
funds are allocated,

In the perspective of = particular year, the maximi-
zation of current output through subsidization may be
seen as subject to the use of available funds to increase
output in future years. The most obvious such use is the
provision of physical capital for new investment projects,
including vital social overhead projects which the pri-
vate sector camnot be expected to build. But there are

many other possible uses which will also increase future
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output, including efforts to train unskilled workers and

entrepreneurs and programs of exploration of natural
resources, technical education, and agricultural and
community development. A government cannot rationally
determine how much it should commit for the subsidiza-
tion of projects — nor can it measure the "social cost"
of such subsidization — until it has compared its costs
and benefits with those of all other categories of de-
velopmental expenditure, TIf long-range development is
the goal, then, even if the opportunity cost of unskilled
labor is '"very low" or zero, the cost of devoting re-
sources to the subsidization of employment in one period
may be very high. Indeed, that cost may be the abandon-
ment of investment projects needed to increase both

output and employment in future periods,-

C) A Framework for Analysis
A more systematic analysis of the problem may help

to define the cost constraint more fully. For this pur-
pose we will temporarily accept the assumptions of the
models of the accounting price theorists: that there
are only two, homogeneous factors of production, capital
(K) and unskilled labor (L); that the existing stock of
capital in any period is given by past investment; that
projects are run according to the principles of profit
maximization under perfect competition; and that, in the
face of a fixed real wage prevailing in the market, a
considerable number of unskilled workers will be left
unemployed. Together these assumptions imply that, once
the quantity of capital has been determined, output in
Projects can only be increased through the hiring of
additional numbers of unemployed workers, with a net

subsidy required to induce the employment of each.



-14-

It is also convenient to assume:

i) that each project in the economy can sell
varying amounts of a homogeneous output (X) at a fixed
market price;

ii) that units of current output may be devoted
either to current consumption or to investment in the
projects originating in the current year;

iii) that each project at its inception faces the
same production function, X = X(K,L), describing a range
of technologies from among which one may be selected;

iv) that the production function is characterized
by a) constant returns to scale; b) marginal productivi-
ties for each factor of production which are initially
positive but diminishing; and c) complementarity betwzen
the two factors for all ranges of positive marginal pro-
ducts; and that its characteristics are perfectly known
by both government and producers.

v) that a project, once established, embodies
a fixed capacity and fixed factor proportions as deter-
mined by the technology selected;

vi) that the technology of projects originating
in the ith year is selected by project managers on the
basis of factor prices (assumed to be constant over the
life of the projects), the production function, and the
government's irrevocable commitment to subsidize project
operations by an equal amount in each of the years (i + 1
through i + N) in which they will operate.

vii) that each project begins production one year
after the investment occurs, and that it produces at
undiminished efficiency for N years, after which its
capital has no salvage value. This implies that the
gross return to capital must include an annual depreci-

ation allowance equal to 1/N the value of the initial
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capital;

viii) that private recipients of income from capi-
tal and labor each save (voluntarily or through taxes)
different fixed shares of their respective net incomes,
and that neither will accept a lower level of real income
Oor consumption per person than that realized in the ab-
sence of an accounting price policy;z/

ix) that government is able to realize for itself
the full gross return (depreciation and interest or
profit) on its capital investments, whether these are
made directly in the public sector or indirectly through
loans to the private sector;

X) that all government borrowings, gross earn-
ings from government capital and tax revenues — beyond
those funds required for a given level of non-develop-
mental expenditures - comprise income for the Development
Budget, a fund which is allocated between two forms of
expenditure: subsidization of projects operating in the

current period and investment in Projects originating

in the current period;

S/ if, as Tinbergen argues, lowering the money wage
would mean "having the revolution right now," then attempts
to lower the real wage through increased rates of taxa-
tion or through price inflation induced by increased
spending without taxation may have equally revolutionary
implications — or may simply be defeated through compen-
satory increases in the money wage,

The assumption in the text merely explicitly extends
this reasoning on labor income to the income of capital-
ists, who are often very powerful politically., The assump-
tion is consistent with the form of the policy advocated
by Tinbergen and Qayum. Both prescribe accounting prices
for labor and capital based on marginal products under
subsidized techniques. Since the higher marginal product
of capital that results from greater labor intensity is
all taxed away, private capital income is unaffected by
the policy.
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xi) that the Development budget may be augmented
by new tax revenues or by private savings which permit
noninflationary borrowing but that it may still remain
insufficient to permit government to finance an optimum
lev~l of either subsidization or investment;

xii) that the ultimate criterion for decisions as
to the allocation of the Development Budget is their
effect on a welfare function which, as Tinbergen sug-
gests, assigns greater weight at the margin to benefits
realized earlier. Specifically, we shall assume that the
contributicn in each year is discounted to the present
according to a rate of social time preference which re-
mains constant so long as any significant unemployment
of labor persists.lg/ In the present section we shall
use consumption rather than output as the basis of the
welfare function,

It follows from these assumptions that total sav-
ing (and hence investment in our closed economy) consists
of private net saving and depreciation allowances plus
that part of the Developmental Budget not devoted to sub-
sidizing output. Since accounting prices are designed
so as to maintain the return on capital, private capital
income does not vary with the degree of subsidization.

So long as recipients of that income save a constant

share of it, their total savings will not vary either.

10/ This term is used to mean the rate of time discount
preferred by the government as a basis for its develop-
ment plans. As such it is inherently a value concept,
although cone which, when applied to marginal decisions
between present and future consumption, is necessarily
influenced by the absolute levels being compared and the
persistence of unemployment among the workers affected.
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It is not necessary, then, to assume that they save all -
or any other particular share — of their incomes. Even
without such an assumption, national savings may be seen
to be an inverse function of the labor-intensity of
projects (beyond the intensity indicated by profit max-
imization at market prices). This is simply because it
is the degree of subsidization (and hence non-investment
of developmental funds) which determines how labor-
intensive projects can become.li/

So long as the privately-realized return on capital
does not increase, the present and future consumption of
recipients of capital income is fixed by the constraint
on taxes and the assumption of fixed shares of income
saved. So long as depreciation allowances are rein-
vested, the workers already employed at the fixed market

wage will continue to be employed, The maximization of

11/ This is an important difference between the model
employed here and those used in many discussions of the
"factor-proportions problem." For example, while Sen
[40] put much of the earlier discussion in a clearer
perspective, his contention that savings decline as labor-
intensity increases depends on the assumption that all

of capital income is saved., The assumptions used here
are also less restrictive than those of Galenson and
Leibenstein {21] who ascribe high reinvestment character-
istics to capital-intensive projects regardless of their
relationship to the factor proportions which will maxim-
ize profits. 1In the analysis of Otto Eckstein [15], the
"reinvestment coefficient! of a project is not system-
atically related to factor propo.tions or otherwise
explained,

By describing the policy tools required to affect
faccor proportions in investment projects, the account-
ing price theorists have at least opened the way to
analysis of a mcre systematic relationship between factor
intensity aud savings.
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welfare thus reduces to a problem of maximizing the dis-
counted stream of income or consumption of the originally-
unemployed workers. (Worker consumption will vary
directly with income if savings shares are fixed.) At
any given time during an investment program the income
of these workers will be a function both of current
levels of subsidization and of past levels of investment,
the latter being equivalent to past subsidization fore-
gone, The allocation of scarce developmental funds
between subsidization and investment may thus be seen

to be the real problem of development policy in the con-
text of significant amounts of labor unemployment, but
it is a problem to which the accounting price theorists

do not seriously address themselves.

D. A Diagramatic Representation
The elements of the maximization problem may be

better understood by considering the operation in some
jth year (which we shall call '"current') of the projects
designed and initiated in some previous ith year, Fig-
ure 1 describes the operation of these projects at levels
of employment beyond the point at which the marginal
product of labor, as determined by the production func-
tion and the previously-given amount of capital, equals
the market wage (o-wm). Marginal product is shown as
gradually declining until, as the accounting price
theorists suggest, it falls to zero at some finite level
of employment (O-Lb). If the total amount of unemployed
labor available for these projects is given by O-LS, then
the unconstrained accounting wage would be O-Wa. The
gross labor subsidy would be the number of additional

workers hired times the difference between the market
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wage and the accounting wage, i.e,, the rectangular area
Wp-Wa-F-G. With constant returns to scale the marginal
products of the two factors will absorb total product,

so that the three-sided area Wy-Wa-F — the amount of
additional product not allocated to labor at the account-
ing wage — represents a 'producers’' surplus' attributable
ta capital, or the change in the marginal product of
capital times its fixed amount. A capital tax would
absorb exactly this much surplus, leaving total income
frou capital unaffected. The net subsidy would thus be
represented by the three-sided area between the market
wage line and the marginal product of labor curve, i.e.,
the shaded area W -F-G. The net cost of a program, in
other words, is the difference between the uniform wage
paid to each worker and the declining contribution which

each makes to production.lg/

It was the promise of subsidization in the current
year (and in others) which induced producers to design
projects so as to be able to expand current output beyond
the levels indicated by market prices. At the same time,
the realization of that higher output might increase the
ability of the government to pay the promised subsidy.

The additional workers hired will pay some existing taxes
for which their new income and consumption make them elig-
ible and will do some saving, both of which will permit

equivalent increases in governmental developmental expend-

iture without inflationary effects.lg/ Since each

lg/ The general formula for the amount of the net sub-
sidy is presented in Appendix A.

13/ Special taxes applied to newly-employed workers
would be equivalent to lowering the real wage, something
which Tinbergen specifically rules out (p. 40). Recall
that if it were possible to lower the real wage in the
first place no system of accounting prices would be needed.


http:production.12

-21-

additional worker is hired at a standard wage, the pro-
portion of tax payments and savings in the income of

the average previously-~-unemployed worker should be
relatively constant. This proportion — representing

the contributicn of each worker to the capacity of gov-
ernment to subsidize his own employment — is indicated
in the figure by the ratio of the amount saved and
taxed, the distance s-wm, to the real wage, the distance
O-W,,.

From the standpoint of the Development Budget it
is always desirable to increase employment so long as
the savings and taxes generated by a marginal increase
in employment are greater than the amount of subsidiza-
tion required to achieve that increase. Thus, the employ-

ment of at least O-L, additional workers should clearly

1
be induced, since at this level the net contribution to

the Development Budget generated by the subsidization

is at a maximum (at the amount ¥,-S-1). For any further
expansion the marginal worker will require more subsidi-
zation than he will contribute to the Development Bud-
get.lﬁ/ Once employment has been raised to the level
O-Ll the surplus funds which have been generated are
available either for the subsidization of additional
current output or for investment in projects which will

increase production in future years. The problem is to

14/ The net contribution of subsidized workers to the
budget is exhausted when employment is carried to the
level O- L,, where the total budgetary contribution

(W,-S-K- M) just equals the size of the subsidization

burden (Wy-J-M). Whether the government actually should
extend employment all the way to the point at which the
created capacity is exhausted — or possibly even beyond
it — is another question.
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determine which use at the margin would contribute more
to welfare over time,

| It is possible to use Figure 1 to suggest the basis
for determining an optimal level of subsidization. As a
first approximation, let us assume that after the govern-
ment has met its operating budget commitments and hypo-
thetically increased employment to L, so as to maximize
net revenues, there would remain a fixed Development
Budget applicable to these projects. It might be equal
to the area I-N-P, including the area I-J-K (equals
Wyn-5-1I) created by the expansion of employment. If this
amount were allocated entirely to subsidization it could
induce the hiring of Ll-LQ additional workers, whose ad-
ditional consumption would be the area L,-I-p-L,. To
suggest the alternative allocation, let us take a curve
such as R-L, to depict the current-consumption equivalent
of the marginal contribution to future welfare of these

funds invested in the most efficient ways.lz The

li/ The current-consumption equivalent of future re-
turns is obtained by discounting their potential for

consumption back to the present at the social rate of
time preference. The curve R-L; will decline from right
to left for at least two reasons: because each point
represents the effect of a smaller amount of investment
(since the height of the area I-N-P declines -ultimately
to zero) and because the marginal efficiency of invest-
ment falls off. The curve might also decline if some of
the fruits of the investment were to be realized only
after the attainment of full employment and if the mar-
ginal utility of additional consumption per worker were
declining.

Since future returns on investment will be real-
ized as government revenue, to their nominal value must
be added some premium for revenue in each of the rele-
vant years — reflecting the potential leverage of sub-
sidization in inducing consumption. Thus, unless we
make the extreme assumption that all future returns
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intersection of this curve with the consumption line at
the point B indicates an optimal level of investment
from these funds of B-T-N-P and an optimal net outlay

on subsidization of current output of I-T-B, inducing

as it would a total additional employment of O-L3 workers,

E) Elements of the Constraint
The analysis above explicitly assumes that the cost

constraint, rather than the labor force constraint, de-
termines the solution and that at the indicated level
of employment the marginal product of labor is still

16/

close to the market wage,. There are several reasons,

most of them originating in the fact of underdevelopment
itself, why these assumptions are likely to be valid,

1) The subsidization of the projects originating
in a particular, earlier year must compete for scarce
developmental funds not only with current investment
Projects but also with the subsidization needs of the
Projects which originated in all of the N previous years
and are still currently operating. The share of current
funds allocated to the projects of any one year must nec-

essarily be rather small,

from current investment should be immediately and direct-
ly consumed, we must know any budgetary constraints
operative in the years when returns will be realized
before we can sclve for the optimal levels of current
subsidization and investment. Tt is, then, strictly
speaking, not possible to substitute A single period
analysis for a full solution of a multi-period problem,
(For a more rigerous discussion, in which the assumption
of a fixed Development Budget is relaxed, see subsection
H. below.)

lg/ Qayum's book can be seen as an effort to disprove
this assumption, For a specific analysis of his argu-
ment, see Appendix B.
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ii) Projects which contribute only to output in
general must compete for current subsidization funds
with projects which are marked by specific external
economies. Subsidization of such projects (which would
include many social overhead and educational facilities)
may confer significant economic or social benefits
which cannot be recovered financially, due to their wide
diffusion in the economy or to the limited taxing power
of the government.

iii) In economies which, as the accounting price
theorists describe them, are poor in capital and have
very low average labor incomes, the wages of unskiiled
workers will be too close to subsistence to permit them
to dn either much saving or much taxpaying.ll/ The con-
tribution of each newly employed worker to the Develop-
ment Budget, then, is likely to be very low.

. iv) The overhead cost borne by the government when
additional workers are employed — what Tinbergen calls
the '"displacement cost" and recognizes should be taken
into account (p. 83) — can be substantial. If employment
entails the urbanization of persons previously in the
agricultural sector, government may be required to pro-

vide new transportation facilities, police protection,

17/ Although employment ordinarily brings a substanti-

ally larger income, it will also bring a higher consump-
tion aspiration level and increased consumption needs.
As Rosenstein-Rodan pointed out long ago, workers moving
from agriculture to industry require higher incomes
"because they need more foodstuffs than they had in
their agrarian semi-unemployed existence, because these
food stuffs have to be transported to towns, and because
the workers have to pay for housing accommodation. "
(0371, p. 249.)



-25-

and other city services. Such costs could easily be

sufficient to offset the effect on government revenues

of worker taxes and saving, so that the market wage
would in fact understate the impact of additional employ-
ment on current consumption,

v) The "full employment" labor constraint applic-
able in a particular year is not, as Gayum and others
have attempted to define it, some small portion of the
existing amount of unemployment, Rather it is close to
the total amount of unemployment plus the natural incre-
ment to the iabor force.

vi) Initial subsidization, when the difference
between the marginal product of labor and the market
wage 1is very small, will have a multiple impact on cur-
rent output. As more and rore workers are subsidized,
however, the marginal product will declinez rapidly —
reaching zero, most of the accounting price theorists
contend, for the existing labor force in the economy.lé/
Thus, the financial cost of inducing the employment of
an additional worker approaches the full amount of the
wage rate, while the contribution of that worker to out-
pu*t approaches zero,

vii) The productivity of investment in a labor-
surplus economy is high and can be even higher when a
policy of subsidization of emp loyment is being pursued.

This productivity sets severe limitations on the amount

18/ This is not to imply acceptance of the empirical

basis of the assumption of zero marginal productivity,
which is seriously contested by many economists, most
notably Schultz [3Y]. One purpose of this paper,
rather, is to challenge on theoretical grounds the
conclusions which the accounting price theorists have
drawn from this empirical assumption,
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of a given Development Budget that is best devoted to
the subsidization of current output.

viii) The marginal costs of taxation — the alloca-
tive inefficiencies which concern economists and the
popular discontents which concern politicians — are
likely to rise rapidly if more or higher taxes are
imposed,

ix) It is not useful to attempt to evade the
cost constraint on a total program of projects by de-
signing only some projects according to unconstrained
accounting prices. Such a procedure would be ineffici-
ent both in its use of government funds and in its allo-
cation of capital and labor,

The first four points are perhaps self-explanatory;
the fifth is discussed in Appendix Bii; the last four

deserve further attention here.

F) Low Marginal Product of Labor

The accounting price theorists explicitly assume

that the marginal product of labor is significantly
below the market wage; indeed, as we have noted, most
of them argue that it approaches zero for the existing
labor force. In Tinbergen's words, 'Capital may not be
sufficient to employ all unskilled labor, even at zero
prices" (p. 63). Chakravarty, Papanek and Qureshi,
Harberger, Mason and numerous UN agencies and committees
have made similar assertions, arguing for the use of a
zero accounting price in project planning.lg/

Figure 1 suggests the staggering financial conse-

quences of inducing employment up to the point at which

19/ See, for example, (6], p. 5G; [33], p. 96; [23],
P. 209; [26], p. 53; and [16], No. 2, p. 1s,
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the accounting wage becomes zero (when additional
employment is O-L6). What Tinbergen and others are
saying is that full employment constraint may be even
higher (e.g. at 0-Ly). #s employment approaches the
level of a zero accounting wage the net subsidy cost

of hiring additional workers approaches the full amount
of the market wage (less the small amount taxed or
saved) , while the contribution of those workers to out-
put approaches zero. At the point at which the account-
ing wage actually becomes zero, then, and for any
expansion of employment beyond that point, the policy
becomes exclusively a "Design of Redistribution' with
no relevance for development, Indeed, the current
redistribution would be effected at considerable cost

in future output while making no contribution to current
output.

Because capital and labor are complementary fac-
tors of production, as the accounting price of labor
falls — and thus as the labor-intensity induced by
subsidization increases — the marginal productivity of
capital also increases, 1In a two-factor world with
constant returns to scale the marginal products of the
two factors will account for total output. Thus, as
the accounting price (marginal productivity) of labor
approaches zero, the marginal product of capital ap-
proaches its average product. The gross rate of return
to capital then bhecomes equal to the output-capital
ratio under the mc:t labor-intensive techniques avail-
able. This could easily be as high as 1/2 (or 2/3)

corresponding to gross incremental capital-output ratios
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of 2 (or 1.5).29/ Discounted at 10 per cent over a
period of 20 years such a return would have a present
value of 4.2 (or 5.6) times the cost of any additional
capital; discounted at 4 per cent it would have a
present value 6,6 (or 9.,1) times that cost.

For a proper comparison with subsidization, we
must consider the case of an accounting wage equal to
zero in projects originating in both of two successive
years. In the second year, when the projects originat-
ing in the first year would begin operating, the gov-
ernment would be transferring wages to workers who at
the margin would be contributing nothing to producticn.
The (present) value of the resulting increase in con-
sumption would be one. Alternatively, the government
could have invested those funds in projects originating
in the second year. Even if all the later earnings of
such investments were simply transferred to workers
(rather than reinvested or used to subsidize more
productive employment) the present value of the result-
ing consumption would be many times one. Thus, assuming
some continuity in the accounting prices of different
periods, a rational government would support an account-
ing wage of zero only if its rate of time preference
for consumption approached the highest net output-
capital ratio which was technologically attainable.

For net capital-output ratios of 2 or 1.5 this would

20/ Tinbergen presents capital-output ratios for both
India and Mexico of 1,5, If these were in fact sus-
tainable in the past without significant subsidization
ot labor intensity, a full-blown program of such sub-
sidization could presumably produce incremental ratios
which were even lower,



be the equivalent of preferring one dollar of consumption
by unemployed workers in one year to $1,50 or $1.67 of
consumption by them in the next year, a fantastic rate of
social time preference which the advocates of a zero ac-
counting wage never associate with theixr proposal.gl/ At
any reasonable rate of time preference it is virtually
certain that a cost constraint on subsidization — in the
form of opportunities for investment which are far more
attractive — will prove binding well before the accounting

wage reaches zero,

G) The Productivity of Investment

When the accounting price of labor is zero, the mar-
ginal productivity of capital — then equal to the output-
capital ratio in the most labor-intensive technology
possible — is at its upper limit. This does noc, however,
Yepresent an upper limit ‘o the impact of currently-
invested capital on future welfare. Indeed, paradoxical
though it may seem, the power of additional investment to
induce additional employment and output is highest when
the accounting wage is highest (but still lower than the
market wage) and reaches a lower limit — albeit a substan-
tial one — at a zero accounting wage. This may be seen
by considering that the sovernment retains the option of
using the annual earnings of the capital it owns to sub-
sidize the labor-intensity of the projects in which that

capital is invested, and as we have noted, the leverage

21/  As contrasted with these rates of 5U per cent or
more, Tinbergen himself suggests that a rate of 10 per
cent (evaluated above) may be a good approximation of
the accounting price of capital (p. 86).
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of subsidization funds is greatest when the marginal prod-
uct of labor is closest to the market wage.

If unemployed labor were still plentiful and the
levels of subsidization in future periods of projects
originating in the current period were still constrained
by limits on the Development Budget, additional investment
in such projects would have three kinds of impact on
future labor income and output:

a) The additional capital would permit projects to
employ more labor at market prices, even if there were no
subsidization; i.e., even if the capital-labor ratio
remained constant. |

b) Additional capital would normally permit a given
amount of subsidization to induce more additional employ-
ment than when the capital base of the projects was
smaller,

c) The gross earnings of capital in the projects
would be an addition to the Development Budget and, as
such, could be used to increase the level of subsidization
in each of the years in which the Projects were to oper-

ate.z—z-/

It should be remembered that the ability of current
investment to effect these increases is not confined to
a single period but recurs for each of the years for
which the capital in the project survives. By contrast
the alternative use of the funds — subsidization — would
have had an impact in one period alone. It should be
remembered, too, that the use of all of the earnings of
the additional capital for future subsidization may not

be optimal. The alternative of reinvestment of part or

22/ These three elements are demonstrated graphically
in section i of Appendix C,
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all of those earnings may offer even greater possibilities
for increasing welfare in the long run. The possible out-
put and employment benefits from using investment earnings
for future subsidies should be seen as the minimum to be
realized from investing current developmental funds

rather than using them for current subsidization.

FRs)

H) Elements of an Optimal Polic;yﬁ2

The comparison between the subsiaization ot current
output in period i and investment in projects which will
operate in periods j (j =i + 1, i +2, ..., i+ N) can
be described algebraically, Let us continue to judge the
two alternatives by their impacts on the consumption of
otherwise unemployed workers. We will assume this consump -
tion to be equal to some constant, c¢, times the incomes of
workers at the fixed market wage rate, or C'Wh.ZE/ The net
subsidy cost to the government of inducing the employment
of an additional worker in period i will be C-Wp - MELyy»
where the latter term is the highest marginal product of
labor in the projects initiated in any previous period h
since the beginning of a program of subsidization and still
operating in period i. The leverage of a dollar of current
subsidization in generating current worker consumption will
be given by the ratio of induced consumption to subsidy

costs, or:

23/ The reader may nmit this algebraic restatement of
the argumenc without ross of continuity,

24/  Recall that c may not be less than one if the over-
head expenses of employment are greater than the savings
and taxes of newly-employed workers.
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This expression will be a large multiple of one when the
marginal product of labor is close to the consumption rate
of labor and will equal one (the pure redistribution value)
when that marginal product is zero.gi/

Were a dollar from the Development Budget of period i
to be invested instead in projects originating in that
period, it would generate gross earnings on capital in
period j which we shall designate as MPKij and see as a
share of that dollar. Marginal investment in period i would
have a maximum impact on consucption in period j if its
gross earnings were, in effect, devoted to the subsidization
of the labor intensity of the projects in which the invest-
ment was made. The resulting worker consumption in period
J would be approximately equal to MPKij times the leverage
of expenditure in period j cn subsidizing the consumption
of workers employed in projects originating in period i.gé/
The productivity of current investment funds in generating
future consumption may thus be seen as the present value
in period i (PVi) of the stream of these values in all N

periods j, or:

. coW
2 py | T &N . m ]
(2) i [ jz: MPKiJ ow :

25/ The redistribution value may be considered to be
greater than one in a more detailed version of the welfare
function, but this does not affect the argument presented
here, since the expressions will cancel out in a compari-~
son of two years,

26/ This expression is derived more rigorously in Appen-
dix Cii, where it is shown to be an understatement,
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The present value of a constant stream can be repre-
sented by a number multiplied by the annual size of that
stream., That number will be a function only of the discount
rate applied and the number of years for which the stream
occurs, So long as the rate of social time preference and
the expected life of new Projects are both constant, they
alone will determine the fixed number (which we may also
denote as PVi) to be multiplied by the annual consumption
values of investment returns in calculating their present
value. Thus subsidization in period i will at the margin
be preferzble to investment in period i only if the current
consumption generated by that subsidization is greater than
or equal to the present value of the future consumption

stream financed by :zhe earnings of that investment, or if:

c-Wﬁ > py VPR c-Wm
°'Wm‘MPLhi IR S & c-wm-mm:-Lj

In order to facilitate a comparison, we may multiply
both expressions by c- Wy, - MPLij and divide them both by

c*Wp. The marginal contribution to welfare of the two

(3)

kinds of expenditure in period i may then be seen to be

equal when;:

c'W_ - MPL,.
(4) m =S PVj « MEK, .
cWy - MPLy, j

The expression on the left is the ratio of the effec-
tive subsidies per worker paid in two different periods,
while the expression »n the right is the present value of
the gross return on investment. Their equality is a con-
dition of welfare maximization so long as unemployment
persists,

Only two kinds of patterns are likely to characterize
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an optimal policy — constant or falling accounting wages —
and both imply severe limits on the degree of subsidiza-

tion of employment in the early stages of an investment
program. Assuming market wages and consumption ratios do
not change, if accounting wages are constant, then the
subsidies per worker being compared in the expression on
the left will be constant over time. Welfare will then be
maximized when investment is carried to the point at which
the present value of the gross earnings of the marginal
investment is equal to one.

The other major possibility is that, if the economy
is growing and if the elasticity of government revenues is
greater than one, it will be feasible to support a gradu-
ally increasing subsidy per worker, i.e., an accounting
wage which declines over time, This would imply that cur-
rent investment should be curtailed before the present
value of its marginal earnings has fallen to one. Since
labor and capital are complementary, however, the greater
degree of subsidization of labor in later years would
raise the marginal product of a given amount of investment,
Thus, while a higher present value for investment earnings
would be required, the size of those earnings would be
increased, and optimal investment levels need not be re-
duced substantially. Of course the very fact that levels
of subsidization will be lower in earlier years implies
a positive intitial accounting price for labor.

Our purpose in developing the analysis this far is
not to propose a definitive and workable alternative in-

vestment criteriongzl but merely to suggest how far short

27/  1Indeed, the criterion suggested here for decisions
as between investment and subsidization should be applied
only with great caution, It assumes, inter alia, both a
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of providing such a criterion the accounting price theor-
ists fall, especially when they recommend an accounting

wage of zero. The possibility of subsidization in the
future as well as in the present implies that the earnings
of present investment can exert a leverage on future con-
sumption comparable to that exerted by present subsidiza-
tion. Long before the point at which present subsidization
carries the marginal product of labor to zero, the present
value of the stream of future consumption which could be
generated by investment will, at any reasonable rate of
time preference, become greater than the consuinption de-

ferred because of that investment,

I. The Social Costs of Taxation
An optimal development policy in the face of sub-

stantial unemployment implies a high marginal valuation on
public revenue, in that the present value of the consumption
that can be generated through increased developmental ex-
penditure is greater than the amount of that expenditure,
The situation might be characterized by saying that, since
the availability of public revenue is seen as a binding
constraint in the maximization problem, its accounting

price is greater than one, probably substantially greater,

constant production function and the existence of only two
factors of production. Often the returns on project in-
vestments have present values less than one not so much
because of rapidly diminishing returns to capital have set
in as because inadequate supplies of complementary factors
(other than unskilled labor) are available, If potential
investment is to be reduced in favor of subsidization, it
should be based on an estimate of the rate at which future
consumption can be generated by all forms of investment —
l.e,, by any combination of increases in physical capital
and improvements in the quality of the factors of produc-
tion or of the organizing institutions of the economy,



-36-

In policy terms this implies that we should not in
practice accept as given any a priori limits on the size
of the Development Budget of the sort assumed in the dis-
cussion of Figure 1, Rather, the leverage of additional
developmental expenditures in increasing consumption —
through subsidization in the present or through investment
and subsidization in the future — may readily justify the
effort and sacrifice entailed in increasing government
revenues, even if the distributional, allocative and col-
lection costs of additional taxation make its marginal
social costs substantially and increasingly greater than
its marginal yields. On the other hand, the governments
of most undeveloped economies are plagued by political
and administrative weaknesses which place severe limits
on any revenue increases, These weaknesses imply both
a) that governments are unable to select freely among kinds
of taxes so as to arrive at that combination which is
least burdensome in terms of the efficient allocation of
private resources and the equitable distribution of priv-
ate income and wealth, and b) that for any tax selected
the administrative costs of collection — and the allocative
distortations of evasion — will at the margin be substan-
tia1.£§/ Because it is governments which ultimately must

perceive and act upon the private costs of increasing

28/ For example, politically or administratively weak
governments tend to deem systematic income taxation impos-~-
sible. Instead, they favor highly distorting — though
far-from-airtight — taxes like those on international
trade, or they resort to deficit financing, the cost of
which is distorting domestic inflation or increasingly
burdensome international indebtedness., For general dis-
cussions of these weaknesses and their policy implications,
see Berg [2] and Watson and Dirlam [49].
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taxation or accelerating inflation, these costs will in-
evitably be measured as — or compounded by — their political
risks. Thus, a given revenue source can easily be defined
as having an infinite marginal social cost if the govern-
ment feels that tapping ithat source is certain to result

in its own overthrow,

Economists may urge that governments maximize welfare
by acquiring revenue to the point at which its increasing
marginal social cost just equals the declining marginal
social values of each category of expendituregg/ — in this
case of a) developmental investment, b) subsidization, and
¢) non-developmental expenditure. They should not, however,
ignore the very high costs of additional taxation and thus
be surprised if quite rational governments — however waste-
ful some forms of their expenditure may be — reject at the
margin opportunities for investment or subsidization the
social value of which may be several times their nominal

cost.

J. The Scope of the Policy

When accounting prices for the projects originating
in a particular period are calculated only on the basis of
the capital and labor constraints, they indicate a set of
projects with particular technologies and factor propor-
tions, The introduction of a budgetary constraint may make
it impossible to implement a full program of such projects
As we have seen, the accounting price theorists never real-
istically face the question of how a development program

should be adapted to such a constraint,

29/ For a discussion of the general criterion, attributed
to Pigou and Dalton, see Musgrave [31], p. 113, and Morag
[30].
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Tinbergen comes closest to implying a solution when
he says that a possible inability to meet financial costs
"sets a limit to either development at large or to the
execution of 'accounting price projects'." Unfortunately,
defining accounting prices according to the labor constraint
and then setting a limit to the number of "accounting price
projects' according to the cost constraint — if this is what
Tinbergen is implying — is a very inefficient means of deal-
ing with the problem.ég/ It would mean that producers in
the "program sector'" would be taxed and subsidized accord-
ing to their factor use, while producers in "the rest of
the economy' would not be, Projects which were labor-rich
and capital-poor would exist alongside projects which were
relatively capital-rich and labor-poor. Such a situation
would clearly violate the basic tenet of welfare economics
that 'between any two variables, the marginal rates of sub-
stitution must be...(technically) equal for all alternative
processes."él/

Consider two sectors with identical production func-
tions, with employment in the first subsidized to a greater
extent than employment in the second. 1In both sectors the
marginal productivity of labor falls and the marginal pro-
ductivity of capital rises as a direct function of labor
intensity. The marginal worker in the first sector is thus
making a greater contribution to subsidy costs and a smaller

contribution to output than the marginal worker in the second,

30/ The same criticism applies to the de facto subsidy
entailed by a policy of project ranking or selection in
which labor 1s valued at less than its market price in one
sector of the economy but not another.

31/ Samuelson [38], p. 38.
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Total output could be increased and total subsidy costs
reduced by transferring workers from the first sector to
the second up to the point at which their factor intensi-
ties were equal,ég/ In fact, the production functions are
not likely to be identical, because the "program sector"
is likely to include all of the government's own social
overhead projects, many of which are naturally capital-
intensive and subject to rapid declines in the marginal
productivity of labor, 1In this case, the gains from a
transfer of labor out of the heavily-subsidized program
sector into the formerly non-program sector would be even
greater,

The only economically efficient strategy in the face
of a binding cost constraint is the subsidization of the
widest possible number of projects designed not according
to the ideal of full employment but to the reality of
limited subsidization funds, Accounting prices calculated
without regard to a financial constraint offer absolutely
no guide as to how projects should be redesigned, While
this ccnclusion is compatible with the use of some sort of
accounting prices, it implies discarding‘everything the
accounting price theorists have written about the full

utilization of labor, the "balancing of supply and demand"

32/ or, alternatively, by shifting capital from the
second project to the first.

In his recent book on planning, W. Arthur Lewis

argues that because of budgetary and administrative bur-
dens the application of accounting prices '"to all employ-
ment or investment is simply impracticable," They should,
however, be applied to "certain sectors' — including the
government, ''factories that would compete with handicraft
production,' and "a few large projects or industries,"
[26], pp. 64-66. While this approach may reduce the ad-
ministrative burden of achieving a given level of employ-
ment, {t can only increase the budgetary burden,
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for factors of production, "equilibrium prices,' zero
accounting wages, and the clear desirability of cottage

industries or other highly labor-intensive techniques.
1f the accounting price framewoxk is to be maintained,
the prices of a solution must themselves be seen as poten-
tially dependent on the amount of money which the govern-
ment is able to commit to the annual subsidization of
currently-operating projects as against investment in

projects which will increase future employment and output,

I1II. Alternative Assumptions and Policies

The results of the previous section may be intex-
preted as an effort to define the basis for a new set of
accounting prices for capital and labor in the face of a
budgetary constraint, It is not clear, however, that the
addition of such a constraint contributes a sufficient dose
of realism to the problem or that a system of accounting
prices for labor and capital represents an optimal way of
stimulating current output. The alternative policy that
we will propose is based on different assumptions concern-
ing the supplies of labor and capital than those made by
the accounting price theorists, and we turn first to an

examination of these,

A) The Supply Schedules of Factors
One consequence of introducing budgetary cost as a

possible constraint on the maximization of output is that
it is no longer sufficient to define the factor constraints
as single quantities of capital and labor whose prices are
irrelevant to a solution, Rather, if the full cost impli-
cations of any pclicy are to be understood, it is necessary

to describe supply schedules for each factor, specifying
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the prices at which different quantities would be avail-
able,
i) The Supply of Labor

Implicit in the writings of most of the accounting

price theorists — and explicit in those of Qayum (p. 89)
and of Papanek and Qureshi (p. 98) — is the assumption of
a labor supply schedule like that incorporated in Figure 1.
Supply is seen as perfectly elastic (horizontal) at the
market wage up to some point of "full employment" (G in
the figure), after which it becomes perfectly inelastic
(vertical)., 1In reality, however, a large pool of unem-
p.oyed workers is likely to have some depressing effect

on the market wage. As a subsidization policy reduced the
level of unemployment the market wage would tend gradually
to increase, and the higher wage and greater availability
of jobs might draw additional workers into the labor mar-
ket, A more realistic supply schedule — all of whosge
points would be potentially relevant to the solution — might
be an upward-sloping one like Wn-D-Y in Figure 1.22/ Both
the higher wage and the increased number of workers ul-
timateiy available would make the approach to full employ-
ment in the later stages of a subsidization program more

likely to violate a cost constraint than the rectangular

33/ For an empirically-oriented defense of the realism

of an upward-sloping supply curve in Africa, see Berg [1].
Seeing the labor supply curve as upward sloping has another
implication for the approach of the accounting price the-
orists, Contrary to Tinbergen's assumption, the accounting
wage which will entail the "full use' of labor will no
longer be the equilibrium wage. An even lower accounting
wage will be required to induce producers to hire the addi-
tional workers drawn into the labor force by the higher-
than-equilibrium market wage,
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supply schedule described by the theorists (and incorporated
in the assumptions of the previous section) would suggest.

ii) The Supply of Capital
A question with more important policy implications is

that of the market and supply schedule for capital, Tin-
bergen and Gayum both give the impression that one function
of an accounting price for capital is to offset the effects
of a rigid interest rate which - like the fixed wage —
creates a market disequilibrium. All of the accounting
price theorists, whether or not they specify a rigid inter-
est rate, make the operating assumption that the supply of
capital is fixed in any given period. Papanek and Qureshi
make the most explicit defense of the assumption when they
argue that it is safe to '"ignore the effect of the rate of
interest on savings,' since the empirical basis for such a
relationship is difficult to establish (p. 96). 1In accord-
ance with these assumptions the accounting price policy
would (in most versions) leave the low market interest rate
untouched while applying a tax on the use of capital in the
subsidized sectors of the economy. Thus, even if in fact
the rate of interest were free to vary and the supply of
funds to producers were interest-elastic, the policy would
discourage producers from acquiring control over additional
capital. It is important, then, to examine both premises
of the capital tax policy — the rigidity of the interest
rate and the inelasticity of the supply of capital.

a) The Rate of Interest and the Capital Market

The accounting price theory treats the two factor
markets as parallel, offering a subsidy to offset disequil-
ibrium in the labor market and imposing a tax to offset

disequilibrium in the capital market. It is not clear,



<43-

however, that the capital market the theorists describe is
in disequilibrium in the same sense as is the labor market,
A true disequilibrium would require an actual capital short-
age — more demanded than is being supplied at the prevailing
price — which would be the counterpart of a labor surplus.
Yet Tinbergen refers only to the "scarcity" of capital in
underdeveloped countries, and no accounting price theorist
assumes the existence of usury laws or other imposed ceil-
ings on the interest rate which would be the counterpart

of rigid floors beneath the wage rate, Tinbergen says only
that in underdeveloped economies it is 'probable'" that in-
terest rates '"on the whole have a downward bias as compared
to 'accounting rates''" (p., 77), and the reasons he and Qayum
offer for such a bias are not entirely consistent as means
of explaining a true "market disequilibrium, "

Both Tinbergen and Qayun describe a demand for capital
that is not as great as it might be. Tinbergen argues that
"the scarcity of entrepreneurs and of capital" would ordin-
arily make for "extremely high" rates of profit and interest
but that these are not realized because of the higher-than-
equilibrium wage rates (p. 77). While this implies a low
market price for capital, it does not seem to imply any
disequilibrium on the capital market. 1In fact, Qayum seems
to suggest that if there were any disequilibrium from these
causes it would not be a shortage but a surplus of supply
over the small amounts demanded, Financial institutions,
he says, "could not maintain lower interest rates if the
demand for capital were high enough; due to lack of initi-
ative and enterprise, the demand is very low even for the
small amount of capital which is available," (p. 3)

Insofar as ilnadequate demand ig responsible for low

interest rates, the most appropriate action might be the
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stimulation of the supply of a third factor of production,
entrepreneurship, through training and other programs which
need have no direct effect on the prices of labor or capital,
Indeed, if demand is too low, a tax or increased charge for
the use of capital is, to that extent, unnecessary and is,
in and of itself, only likely to aggravate the problem.

All the other sources of low interest rates cited by
the accounting price theorists are governmental lending
policies. Tinbergen describes a '"tendency for underdeveloped
countries to organize cheap credit facilities for certain
types of small enterprises" (p. 77) and implies that funds
derived from international loans to governments are often
re-lent at the low rates at which they were obtained (p. 39).
Qayum describes a tendency for central banks to imitate the
low-interest policies of their counterparts in countries
where capital is more plentiful (p. 3).

Given the low demand for capital already described,
it is not clear that such low-interest policies necessarily
create an actual market disequilibrium, Insofar as they do,
however, Tinbergen is clearly correct when he contends that
"the interest rate to be applied should express the real
scarcity of capital" (p. 42), But a disequilibrium directly
resulting from the lending policy of the government can be
corrected merely by adjusting that policy (which may be all
that Tinbergen is advocating). It does not by itself justify
an offsetting tax levied on the users of capital of the sort
Qayum recommends (pp. 71-72),

There is a definite role for a capital tax within the
assumptions of the accounting price policy, a role which
both Tinbergen and Qayum recognize. When the employment of
labor in a project is subsidized on the basis of a single

accounting wage, this increases, as we have seen, the return
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to a complementary factor like capital, If the amount of
capital is assumed to be fixed, its inzreased return would
constitute a 'quasi-rent'" that makes no contribution to
factor allocation. The role of a cax on such capital is
to absorb this windfall gain and make the net cost of the
policy much lower than the gross amount of the labor subsidj.
The capital tax, however, has not been shown to be in-
dependently justified, The theorists nosit no political
pressures or institutional rigidities on the interest rate
creating a market disequilibrium beyond the rcach of con-
ventional policy tools, Demand-responsive interest rates
are an alternative way of equilibrating the capital market,
serving as they might to alter the relative prices of capi-
tal and labor. Development policy hes in fact a degree of

freedom which the stress on market disequilibrium obscures,

ii) The Elasticity of the Supply of Capital

Let us for the sake of argument. accept the assumption

of the accounting price theorists that the interest rate

does not affect the gross sum of positive savings in the

34/

economy as a whole, It does not: follow, however, that

34/ There is, however, evidence which suggests that priv-
ate savings is responsive to higher rates of return. Hirsch-
man, on the basis of his Columbia experience, argues that
"additions to savings depend far more on the opening up of
investment opportunities and on the removal of various ob-
stacles to investment activity than on increased income, "
(f24], p. 32.) For a partial statistical confirmation for
several Latin American countries, see the savings equa-
tions in [12]. Falcon and Gotsch show how opportunities

for substantial retfurns o investment in tubewells elicited
unprecedented voluntary savings among Pakistani farmers.
([20], pp. 9-16.) 1In a recent study of United States data,
Wright [50] finds a significant negative influence of in-
terest rates on overall consumption. Tinbergen himself may
be implying some elacticity of the total supply of savings
when he speaks of the interest vates at which it is possible
to "attract additional capital." (p. 39.)
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the rate does not affect the availability of capital to the
broductive sectors of the economy., The subsidization of
the productive sectors would increase the marginal product
of capital in them and — if the interest rate were allowed
to respond freely to market forces — enable them to bid
more for capital. This would increase the rate paid not
only by producers but by all potential borrowers in the
economy, So long as the demand for capital by non-subsi-
dized users was at all interest-elastic, the subsidized
users of capital (producers) would be able to obtain a
larger share of capital for themselves merely by bidding
it away,

The non-subsidized users — whether they be described
as ''non-productive investors" or "dissavers' — who would
be induced to use less capital might include:

a) individuals borrowing for purposes of consumption,
including the heavy expenses often associated with tradi-
tional ceremonies and celebrations;éi/

b) individuals and firms borrowing to support the
construction of housing units or recreational facilities,
either for use or for rental;

c) governmental bodies at all levels borrowing to
cover their deficits, whether attributable to expenditures

on current account or to long-term projects.éé/

35/ A clear example of this phenomenon has been called
to my attention by Subramaniam Swami. When the Government

of India increased the rate of interest on a category of
consumer loan commonly used to finance weddings, the stand-
ard length of the celebrations — though based on long-
standing custom — was reduced by several days,

36/ For quantitative evidence of the importance of the rate
of interest in influencing non-productive borrowing we must
largely rely on studies of the United States. A signifi-
cant relationship is best documented for expenditure on
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Thus, even with a total stock of funds which is fixed
by the level of positive savings in the economy, the pres-
ence in the market of these other users of funds means that
there may be a significant degrce of interest elasticity
in the supply of capital to productive users. Allocating
more of this capital to such users would mean that funds
which might otherwise have been spent for apartment build-
ings, stadiums, funerals or filing cabinets would be spent
instead for factories, bullocks, machinery, and inventory,

but the total level of spending in the cconomy — and hence

housing; see, for example, Brady [3], who uses interest
rates, and Break [4], who uses a composite terms-of-credit
variable which includes interest charges. Hamburger [22]
finds expenditure both on automobiles and on other consumer
durables to be significantly and negatively related to the
interest rate, while Suits [43] and others have related
automobile demand to more general measures of the availa-
bility of credit, Phelps [35] reporte that from two to
five per cent of construction undertaken by state and local
governmental units is shifted to periods of eacier credit
and that from four to seven per cent of municipal capital
expenditures are cut back in response to tightening credit,
These studies suggest that when the interest rate is con-
sidered — alone or together with other elements of non-price
rationing of credit — it has significant negative influence
on categories of expenditure for which borrowing is common,
A full-scale study of the savings behavior of India
[32] suggests that there would be considerable room for ex-
panding productive investment consistent with the same over-
all sum of positive savings in the economy, Using totals
for the last three years reported (1954-57) we find that
productive investment — which we will define as farm, non-
residential and business investment and government corporate
and commercial investment and (arbitrarily) one-half of
irdividual's investment in transport — accounts for 02,2 per
cent of the sum of gross domestic investment and dis-saving,
Non-productive investment — defined as residential construc-
tion, one-half of individual transport investment, the op-
erating deficit of government administrative departments
and the total net increase in the liabilities of individu-
als — accounts for the remaining 37.8 per cent,
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the general price level — need not be affected. There
might be some upward pressure on the prices oi capital
goods, due to increasing short-run costs during che tran-
sition to a new pattern of allocation of capital funds.
In the long run, however, most capital goods industries
are marked by constant or increasing returns to scale,éz/
and any price increases should be temporary.

In order to describe the elasticity of the supply of
capital it is necessary to define more carefully the 'price
of capital" which corresponds to the annual wage rate as
the "price of labor." It is not possible to identify this,
as Qayum and others do, simply with the intexcst rate,
Capital goods will be employed in a project only if it is
anticipated that they will add enough to production to
cover that fraction of the total initial outlay represented
by the depreciation allowances plus the interest costs
(whether real or imputed). Consider a project built with
borrowed money which realizes a constant level of earnings
continuously over the useful life of its capital equip-
ment. It will be able to retire its monetary capital
from the beginning of operations, and the average annual
interest cost will be substantially less than the rate
at which the loan was contracted. If we were to ignore
compounding, we could say that the average interest costs
on a loan would approach one-half the contractual rate
as the retirement of monetary capital apprcached an im-
mediate, continuous and even flow. The effects of a ges-
tation period, lumpiness in repayments and compounding of
interest charges will make the actual average cost some-

what higher. But we may approximate the arnual '"price of

7/ See, for example, Chenery [10], especially p. 643.
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capital” by the price of capital goods times the sum of the
rate of depreciation and one-half the rate of interest.ég/

If we assume the price of capital goods to be con-
stant, the fact that interest charges represent only a part
of the "price of capital means that the overall price elas-
ticity of the supply of capital will be significantly greater
than its interest elasticity, That is, even if a large in-
crease in the rate of interest were required to bid a given
amount of monetary capital away from non-productive users,
this would represent a much cmaller increase proportionately
in the overall price of capital to the productive user — and
hence would require a smaller increase in productivity to
justify paying the price. With a useful life of capital of
20 years, a doubling of the rate of interest, from 4 to §
per cent, increases the 'price of capital" by only 38 per
cent, Thus, increases of relatively small proportions in
the marginal productivity of capital resulting from subsi-
dization will enable investors — if permitted to do so — to
offer interest rates which are proportionately much higher,

If we are correct in our assumption that increases in

the market rate of interest can yield significantly more

38/ For example, consider again a project with a con-
stant yield over a useful life of 20 years, 1f the present
value of the yield just equals the cost of the marginal

unit of capital equipment, that unit of capital will be on
the borderline between acceptance and rejection. At an
interest rate of 4 per cent, compounded annually, the gross
annual yield must be at least 7, 358 per cent, or the annual
depreciation allowance (5.0 per cent) plus 2.358 per cent,
which is ,59 times the rate of interest, At an interest
rate of 8 per cent, for which the effects of compounding

are more intense, the gross annual yield must be 10,185

per cent of the price of the marginal piece of capital equip-
ment, or the rate of depreciation Plus 5,185 per cent, which
is ,648 times the rate of interest,
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capital to the subsidized sector, then a poiicy whick takes
full advantage of this supply elasticity will cbviousiv pe
preferable to one which does not, Tinbergen Correcilty warns
that permitting "even a small waste of capit.i may bar tie
possibility of improving the situation of s.nerfluous
It does not seem enough, however, to urge «s & consaguaence
that "everytling should be done to restricu .apital TEqULTE -
ments for a given type of proauction.' (p. 297 It is also
necessary that equally restrictive standarcs ce appliea to
the non-productive uses of capital and tha* -roductive users
be encouraged to employ fully the capital which is thus
released. When, however, accounting prices cre calculaced
on the assumption that the supply of capital is perfectly
inelastic and the capital tax is levied oniv om subsidized
users, non-subsidized users are permitted to maintain their
utilization of capital accoxrding to the marict interest rate
rather than the higher standard set by the marginal produc-
tivity of capital in productive enterprises, It is in par:
to prevent such a misallocation at the expense of subsidized
users of capital that we propose an alternative policy to
deal with the problem described by the accounting price

theorists,

B) An Alternative Policy
OQur alternative policy has two elements which parallel

the subsidy on the employment of labor and tax on the use
of capital by which the accounting price policy is intended
to stimulate current oﬁtput. The first eleaent is based on
a simple logic, 1Insofar as the vltimate objective is in-
creased output, which is the assumption oif «¢ucin of the
accounting price theorists, tiis will be morc cffectively

realized through the subsidization of output itself rather
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than through the subsidization of employment regardless of
its contribution to output., Since the demand for labor is

derived from the demand for output, an output subsidy (based
on value added in all new investment projects) would also
stimulate the demand for labor, though not necessarily by
as much as would an employment subsidy. The second element
aims to utilize the increased demand for capital resulting
from subsidization to draw as much capital as possible from
non-productive to productive users, It therefore consists
of a market interest rate which is free to reflect the total
demand for capital in the economy and to ration that capital
among the users who are prepared to pay the most for it,

In practice, an output subsidy is a highly flexible
policy instrument and can be applied in different degrees
to different sectors or projects, taking into account any
externalities associated with each.ég/ Insofar as policy
aims only at increasing the general level of output, how-
ever, the subsidy would properly consist of a payment of a
uniform percentage of value added i:. new investment projects,
The actual percentage — and hence the size of the subsidy —
would be based on the government's ability to raise revenues
and on a comparison of the marginal benefits of increased
subsidization with those of increased investment in long-run

development,

39/  The accounting price theorists often mention the pos-
sibility of external economies in some projects as an addi-
tional justification for the use of accounting prices, They
offer no argument, however, that such economies are likely
to be attached to the employment of labor in a particular
Project rather than to its overall level of output, The
output-subsidy policy would seem to be an easier basis

from which to recognize particular external economies or
diseconomies attached to the output of a project,
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remaining private gains is to tax the recipients of capital
income enough to offset most of the benefits to them from

the increase in interest rates, (This is entirely consist-
ent with a political constraint against lowering their net
incomes,) To tax productive enterprises for their use of
capital would be to penalize them for increased use of the
most productive factor of production available to them,

Under the output-subsidy policy, subsidized producers
could explore the capital market and bid more whenever mar-
ginal units would contribute more to production than to
cost. The increased price would force non-productive users
(and the less efficient Productive users) into hiring less
capital, perhaps in some cases substituting labor for it.
For example, not only might fewer luxury apartment build-
ings be built, but those which were would incorporate fewer
automatic conveniences and require more unskilled attend-
ants, Firms in the productive sector — especially those
able to make the most efficient use of increased capital —
would be able to employ more of it,

The total use of labor in the economy as a whole might
be less than under the accounting price policy, Profit-
maximizing project managers in the subsidized sector would

substitute capital for labor, however, only if it would

and adjust reserve requirements so as to siphon off the
increased earnings of commercial banks, See Chandler
([7], p. &) for a survey of the strong legal powers of
most central banks in otherwise underdeveloped economies,

If, as is conventionally assumed (see footnote 11)
recipients of capital income have a zero marginal propen-
sity to consume, then any private gains would affect the
distribution nf wealth in the economy but would automati-
cally permit equivalent government expenditure without
inflationary consequences,
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applied in the economy than most accounting price theorists
envision, and the level of the accounting prices for both
capital and labor might be calculated so as to maximize
output in the facec of a degree of elasticity in the supply
schedule for capital. The two policies will still differ
in their effects, however. So long &s lubor znd capital
are at all complementary — whicia is =lmoct certain to be
true in any real production situacion — cubsidies tied to
the use of labor will induce producers %o attempt to hire
some additional capitszl, But vnless the two factors are
perfect complements — i.e., unless their proportions are
fixed — a labor subsidy will entwil some bias in favor of
additicnal amounts of labor, Tncreased eriployment per se
would contribute more to profits, even though additional
use of capital would contribute more to output.,, When a
policy is based on 2 labor subsidy rather than an output
subsidy, then, the attainment of a particular level of
output will entail larger net subsidy ccsts; or, alterna-
tively, the expenditure of a given amount of money on sub-
sidization will result in a smaller increase in output.ézl
There are several reasons other than the more effi-

cient utilization of capital why an output-cubsidy policy

42/ The subsidy costs of a fixed output target may be
ITlustrated for the readily-calculable case in which the

elasticity of supply is unity, Let us suppose that the
labor productivity exponent (@) of a Cobb-Douglas produc-
tion function is .4 and that we secl to increase output by
20 per cent, Even if the accounting price policy were
modified to take into account the clasticity cof the supply
schedule it would indicate an incrensed capital use of
only 9.5 per cent as egainst 13,9 ner cent for the output-
subsidy policy; labor use would increase 37.6 per cent as
against 29,8 per cent. The net subsidy cost of implement-
ing the modificd accounting price policy would be 80 per
cent greater than the cost of the output:-subsidy policy,



-56-

could be expected to contribute more to output when applied
in the real world,

1) When subsidization is tied to increcases in employ-
ment rather than to increases in output, there is a greater
danger that the level of subcidization will become a politi-
cal issue. The same kinds of pressures whicii prevent the
government from taking any action to lower the market wage
rate may prevent it from raising the accounting wage rate
once it has been established, Such an irrcversibility
might discourage the use of a trial-and-erzor method as a
means of determining the ideal level of subsidization,

2) Policy must necessarily be executed in a world of
imperfect knowledge. Both policies require that the gov-
ernment estimate the effect of a degree of subsidization
on output and the effect of increases in output on the
financial capacity to subsidize. An advantage of the
output-subsidy policy, however, is that plarners need not
have a precise knowledge of the degree of elasticity in
the supplies of capital and labor, Once the promise of
subsidization has been made, it is for the producers them-
selves to test the factor markets., Interest rates can be
permitted to adjust passively to the increased demand for
capital as it is actually felt, and this adjustment will
determine the marginal rate of substitution between capital
and labor in all uses, The accounting price policy, on
the other hand, has two active policy instruments which
determine that rate of substitution — the accounting prices
of the two factors — and plans based on specific assumptions
as to market responses to these prices could go seriously
awry if those assumptions proved incorrect,

3) The most serious difficulty of an accounting

price policy, however, is one which is obscured by models
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which utilize only capital and labor. 1In the real world
there are several other factors of production which can be
distinguished -~ land and natural resources; technology;
management and entrepreneurship; and labor skills — and
there is no reacon to inagine that the availability of

any of these is rigidly fixed in the economy as a whole,
let alone in the subsidized sectors. Thus, the problems
of the policy in a two-factor model may be generalized:
subsidies tied to the use of a particular factor of pro-
duction will induce producers to hire some additional
amounts of all complementary factors but to favor the sub-
sidized factor as against all others not perfectly comple-
mentary to it, even though further increases in those other
factors might contribute more to output. Consider the
simple example of a firm that would be able to eliminate
some inefficient procedures, and hence some unnecessary
jobs, by hiring and following the recommendations of a
time-study expert, The cost savings might be enough to
justify hiring the expert if the actual market wage rate
were the basis of the calculatior of labor costs but not
if the lovar, accounting wage were the basis. Thus, an
action which would reduce the total financial cost of at-
taining a given output would be taken under the output-
subsidy policy but rejected under the accounting price
policy.

The ingenuity of entrepreneurs leads them to seek to
increase production or to cut costs in multifarious ways,
and it is impossible and unnecessary to describe them all
here — or to anticipate tham all in the formulation of
policy, But a policy of subsidizing employment provides
incentives for producers to maximize employment, not out-

put. If independent weight is to be given to the employment-
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producing aspects of a development program, employment
subsidies may be justified, although realistic planning
must recognize that there is a point beyond which the price
of an increase in current employment is a reduction in cur-
rent output, 1f, on the other hand, it is output alone
which is to be maximized, there is a compelling and in-
escapable logic to the idea that it is output which should

be subsidized,

Iv., Other Uses of Accounting Prices

There are two other issues raised by the accounting
price literature which deserve some attention, The first
is the argument that accounting prices are necessary because
the present prices of factors and products may differ from
those which are likely to prevail upon the successful com-
pletion of the development program, The second is a more
limited interpretation which some have placed on the appli-

cations of accounting price theory,

A) Changing Prices Over Time

Tinbergen offers another major reason — in addition
to factor market disequilibrium — why market prices and
"intrinsic values' may differ. ‘The realization of the
investment pattern will itself influence these values, but
only after some time, since investment processes are essen-
tially time-consuming.' He formally defines accounting
prices as the values which "would prevail if (i) the in-
vestmeit pattern under discussion were actually carried
out, and (ii) equilibrium existed on the markets" (p. 39),

Logically, the definition in this form lacks consis-
tency, since it seems to require that a single set of prices

meet two different and possibly contradictory criteria,
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Economically, that lack of consistency is confirmed, since
a successful development program will entail o vate of
growth of capital which is greater than “hat of labor, OQver
time, then, the price of capital should decline relative
to that of labor, whereas Tinbergen argues that for short-
run equilibrium the relative price of canitai should increase,
The definition makes sensc only if Tinbergen mecns to
imply that a set of accounting prices is 2 wiole matriy of
values, with a different vector of prices cynropriate to
each time period. A rationzl investment policy, vhether
public or private, will, after all, look to the prospects
for changes in prices — of the goods being produced, of
complementary and substitutable goods, and of factors — and
will take these prospective changes into account in accord
with their magnitude, their import.nce and their certainty,
In actual practice private producers may not adequately
allow for the impact of planned development programs on
future prices, The real issue, however, is whether this
failure is attributable to some defect in the criterion of
profit maximization, requiring correction through a set of
artificial accounting prices. If it is not, planners,
rather than imposing such prices on the public and private
sectors, might merely communicate their own estimates of
changes and the bases of these estimates (perhaps adjusting
the general level of any promised subsidization accordingly).
Investors would be able to make apnropriate adaptations in
their own plans — on the basis of rarional profit-maximizing
calculations, There would be results different from those
intended by the planners only if investors were uriwilling
to put total reliance on the accuracy of the estimates,
Given the number of times in recent years that planners in

various parts of the world have been forced to scale down
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ambitious development goals in mid-Plan, there would seem
to be room for some healthy skepticism in this area, A
policy which suggests rather than imposes future prices

seems more likely to be successful.

B) Allocating Governmeant Capital

There is another, more modest sense in which some econ-
omists use the term 'accounting price," In executing projects
in the public sector, government agencies use monetary capi-
tal a) which seems to have no market price, having been
allocated for develcpment purposes from government revenues,
or b) the market price of which is artificially low because
of preferential interest rates offered by foreign governments
or domestic banks, The problem is to determine acceptable
rates of return for projects, and the basic rate selected
might be termed an "accounting price" for capital, though
it has no necessary connection with the "accounting price
policy," with its subsidization of the use of labor and tax
on the use of capital. Many of the comments of the theor~
ists, when removed from the context of the overall theory,
have relevance for this narrower problem. In particular,
Chakravarty [6] does not make clear whether the policy he
proposes would value labor at its market price or its -ac-
counting price, and his analysis has been interpreted in

this more limited sense.éé/

43/ Mason [28], for one, has interpreted Chakravarty in
this way. The ambiguity on this point arises because, al-
though Chakravarty states thet the shadow price of labor
may be zero (p. 50) and includes no explicit labor cost
term in the total cost expression which he seeks to minim-
ize, he does include the "currenu operating cxpenses of the
project" (p. 65), which might well include labor, Since
his technique for estimating the shadow price for capital
is independent of this discussion, it may be evaluated
separately,
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According to the analysis we have offered in Section
I1I, potential investment funds have three alternative uses -
to reduce levels of non-developmental expenditure, to reduce
taxation, and to increase levels of subsidization of employ-
ment or output, Welfare will be maximized if in each period
the marginal social value of all three of these uses is
equal,

The future gross returns of current investment will be
contributions to future budgets. Additional current invest-
ment will be justified so long as its gross returns — weighted
by the marginal social cost of taxation in each of the peri-
ods during which they will be realized, and discounted back
to the present by the social rate of time preference — are
greater than the current marginal cost of current taxation,

If the total level of current investment can be de-
termined in this way, the only remaining problem is how to
allocate investment funds between public and private proj-
ects, The point of departure for such an allocation should
be the market rate of interest for the safest marginal in-
vestments available, This may or may not be the price at
which most capital is actually obtained by the public sec-
tor. But so long as capital markets operate well enough to
permit marginal amounts of capital to flow between the pub-
lic and private sectors, this rate at least represents the
opportunity cost of using more capital in the public sector
rather than lending it to private producers, Use of the
market rate as a criterion for public projects would follow
Tinbergen's prescription:

Some indication of equilibrium interest rates may

be derived from (a) the rate at which it would be

possible to attract additional capital, and (b)

the profitability of marginal projects, corrected
for risks involved, (p. 39)
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This can represent a single, consistent criterion, the
two elements serving as the blades of a Marshallian scis-
sors, Projects in the public sector would be expanded or
contracted to the point at which the discounted productivity
of marginal units of capital equaliled their price. Expan-
sion would involve bidding additioual capital away from the
private sector, consistent with a basic inflationary con-
straint on the growth of the money supply; contraction would
entail lending additional government capical to private firms
In either case the prevailing market rate of interest might
change as a direct result of the adjustment. But in the end,
the overall forces of supply and demand for capital would be
in equilibrium and the marginal productivity of monetary
capital would be equal for both sectors, as judged by a com-
mon rate of interest.

The simplicity of this criterion stands in notable
contrast to the pretentious sophistication of Chakravarty's
formula for the shadow rate of interest. He begins by
writing off the market rate as irrelevant:

Whatever approximations we may devise for computing
the shadow rate of interest, even though they are
correct only in a qualitative sense, will be more
useful than relying on the observed market rate of
interest in economies characterized by market
imperfections, etc,

Although he distinguishes other cases, his own formu-
lation is offered only for the case in which returns to
scale are constant and rates of capital growth in all sec-
tors of the economy are identical, He introduces a formula
derived by Solow [41] for the relationship between the rate
of interest (p), the overall rate of growth {g), the rela-
tive share of profits in total income (D), and the savings

coefficients of profit recipients and wage earners, He
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then simplifies this relationship by taking a weighted sum
of Solow's two savings coefficients and using it as a
single expression for the global savings ratio (s). His

formula for the rate of interest becomes:

_ &

P = -

s/D

Chakravarty contends that if the market rate of inter-
est seems to understate the 'real scarcity" of capital,
then that rate sets the lower limit for the appropriate shad-
Ow rate to be used in planning, while the value (P) indicated
by the formula sets the upper limit, Applying the formula
to varying estimates of the relevant parameters for India,
he obtains a value for this upper limit of from 8§ to 12 per
cent, (pp. 57-63)

This approach suffers from at least three difficulties:

1) If the rate of interest indicated by the formula
has any validity, it should be more than simply the upper
limit to the appropriate shadow rate but should be a direct
estimate of that rate itself, Chakravarty offers no reason
why the ideal rate does not have as good a chance of being
above the rate calculated as below it,

2) Not only is the formula based on some special as-
sumptions that Chakravarty explicitly introduces, including
the highly unrealistic one of proportional sectoral growth,
but — as Solow makes clear in his original formulation — it
requires a number of other simplifying assumptions as well,
These include: a) that production conforms to a Cobb-Douglas
function employing only capital and labor, since "land and
natural resources are to be thought of as abundant and free';
b) that capital consists of a "single type of durable
machine'"; (c) that both capital and labor are fully employed;
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d) that the economy is in a ''golden age' of growch in which
"all extensive magnitudes (labour force, stock of machines,
both outputs) are growing exponentially at the same rate"
and hence there are 'constant prices, a constant interest
rate, and a fixed optimal durability of machines'; e) any
technological progress is ''meutral' and 'disembodied,'" and
f) a number of other simplifications of reality common to
growth models.éﬁ/ Solow's assumption a) should be enough
to render results irrelevant for India, but assumption <)
directly contradicts Chakravarty's premise that surplus labor
is available, and assumption d) precludes the possibility
that the capital stock may grow faster than the labor force.
Even if a highly abstract model such as Solow's were based
on assumptions which were consistent with the problem, its
legitimate function would be as a contribution to pure
theory. The precipitous jump from such a model to quanti-
tative conclusions about the real world can only be judged
a perversion of that function,

3) It is difficult to see how this or any other a

priori theoretical estimate of the shadow interest rate,

however realistic the assumptions on which it is based,
could be of very great use to the planner. The ultimate
requirement is for a single rate which will equate the over-
all supply and demand for capital in the economy, If the
planner seeks limits within which such a rate will be found,
he need only look to the pure rates of interest originally

being applied at *the margin to projects in the two sectors,

44/  Readers of the Chakravarty article were offered no
caveat as to the highly abstract and admittedly fictional
assumptions on which Solow formula was besed,
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public and private., When capital is permitted to flow
from the sector with the lcwer marginal productivity of
capital to that with the higher until equality between
them has been attained, the resulting rate of interest
will necessarily lie somewhere between the two original

ones,

V. Conclusions

The accounting price tiheorists nave concentrated on
a single aspect of the problem of many underdeveloped
economies — the existence of large pools of unemployed
or partially-employed workers — and have concluded tnat
this may justify an accounting wage of zero, When, how-
ever, one considers other aspects of underdevelopment in
those same countries — the low productivity of the unskilled
workers who would be employed, the low propensity of such
workers to save, the severe limitations on the ability of
the government to raise revenues, and the pressiny need
for higher levels of physical and human investment — the
inadequacies of the theory become clear,

Because the accounting price theorists do not seri-
ously examine these budgetary constraints and alternative
uses of development funds, they advocate levels of subsi-
dization determined by the extent of the unemployment
rather than by the limits on the fiscal capabilities of
the government, Because the theorists mis-diagnose '"dis-
equilibrium" in the capital market, they do not consider
the possibility of price elasticity in the supply of capi-
tal and thus overlook opportunities to increase its stock,
Because the theorists utilize simplistic two-factor models
of production, they overlook an endless variety of ways

in which output could be increased if output, rather than
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employment, were being subsidized, The theory, then, can-
not be resurrected by the simple act of recalculating ac-
counting prices to take into account the elements thus far
neglected — budgetary constraints and elasticity in the
supply of capital, 1In a multifactor world no policy which
works through subsidies for the employment of labor and
taxes on the employment of capital will maximize output,
which is ultimately the basis of present and future welfare
in any underdeveloped economy,

It is difficult, then, to join in the lament of the
accounting price theorists that actual planning decisions
have so seldom reflected their teachings. For example,
Papanek has complained:

Criteria applicable in determining the composi-
tion of development programs have attracted con-
siderable attention among economists — but the
planning bodies tnat exist in many countries have
paid this literature little heed and relied on
'common sense' and political considerations.

([33], p. 307)

The conclusions of this paper suggest that the amor-
phous dictates of "common sense" — necessarily including an
irrepressible concern over budgetary implications — would
take a country far closer to an optimal development policy

than the relentless logic of the accounting price theory,
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VI. Appendices

A) Net Subsidy Costs

Let output in projects be a function of the capital

and labor employed:
X = X(K, L),

In projects designed to maximize profits at market
prices, the marginal products of the two factors will equal
their market prices (in real termg), That is, when employ-
ment has been carried to the level (Lo) indicated by profit

maximization, then:
(1) X, = X (K, L)), and
2 2o _p , 2%

— =W

oK ™’ a1 m
When projects are designed to maximize profits at ac-
counting prices, the marginal products of the two factors
will equal their accounting prices and the employment of
labor will increase (to Ll). Letting

(4) Xl = xl(x, Ll), then
o X 2 X
1 1
5 _— = —— o=
G 58 =R 5TV,
Due to diminishing returns to a single factor, the

marginal product of labor will have fallen, Due to comple~
mentarity between factors, the marginal product of capital

will have increased, Thus:
(6) Ra > Rm and w; < w&

The Euler theorem states that, when returns to scale
&re constant, payments to factors at their marginal procducts

will exhaust product,
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(7) Xy =Rp « K+ W, L

(8) X} =R, K+W, * L

1~ "a
The net subsidy (S) consists of the gross subsidy for

labor less the tax on capital:
(9) S =Gy - W) - Ly - R, -R) - K
Multiplying through and substituting from (3):
S = WLy + Woeal - WarLy - Rg°K + Ry°K
= Wp'ak + (Wp'Lg + Rp"K) - (Wa'Ly + Ry°K)
Substituting from (7) and (8):
S = Wpeal + X, - X3

Letting
Xl-XO = AX:

(10) S = W_.aL - aX

That is, the net subsidy equals the additional financial
cost to producers — the increase in labor employment times

the market wage — less the additional output generated,

follows that

X 0%,
(ll) ZIT<{)—I:—_wm,

i,e., the discrete increase in output associated with the
discrete change in employment is less than the initial
marginal product,

Multiplying (11) by AL, we have WAL > AX; there-
fore the required net subsidy uindicated in (10) 1is positive,

In the case of the Cobb-Douglas production function

a _l-a
(X =L7*K" ") the net subsidy can be shown as a function

of the increase in labor intensity, Let Ly = A L,. The

market wage will be:

3 X - X
12) 0= 1. k1@ g0,
L Lo
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while the new level of output will be:
(13) % = (ALf - k17¥ - x 20

and the increase in output wili be:
(14) X3-X, = Xo(* ®-1)
Corresponding to (10), the net subsidy will thus be:

X
ai-‘l( *DL, = X (2%-1), or
o)
(15) X (on-a=a%41)

This is identical to the single-period cost component de-
rived by Gayum,

B) Qayum's Cost Calculations
Several chapters of Qayum's book (VII-X) are, in

effect, devoted to making the argument that financial cost

will not operate as a constraint on a program of accounting
prices, He argues that, when the accounting prices are
determined by his definition of the labor constraint, and
even when this entails substantial increases in employment,
"the financial burden as a proportion of the national prod-
uct in the current period will be very small"(p. 93). The
policy will not "result in a reduction in the volume of
savings,'" even when subsidization is seen as drawing down
that volume (p., 101), and the "inflationary pressure' cre-

ated by the policy will be "quite negligible" (p. 109).

1) The Productivity of Labor
The major difficulty with the hundreds of numerical

examples on which these conclusions are based is that they
all incorporate a gross overstatement of the marginal pro-
ductivity of the labor concerned, In the first place, Qayum
employs a Cobb-Douglas production function, which always

assumes an elasticity of substitution between capital and
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labor of unity, This in itself rules out the possibility

of a marginal productivity of zero, although all the other
accounting price theorists conceive of this as a distinct
empirical possibility.éé/ Even given the Cobb-Douglas, how-
ever, it is notable that Qayum states initially that the
labor productivity exponent () in the function ''may be
roughly assumed to be equal to ,75" (p. tl). Though he

lets every other parameter vary during the course of his
calculations, he maintains this assumption, without further
defense or explanation, throughout his analysis. While .75
is the value for « which Douglas found for the most-~highly
developed economy, that of the United States, many theoreti-
cal discussions and empirical studies indicate that the
value for the overall labor force in underdeveloped coun-
tries, where labor skills and experience tend to be much

4
lower, should be as small as .4 or even .3.19/ Even beyond

45/ Even if we assume some positive elasticity of substi-
tution for all factor proportions, empirical evidence sug-
gests that the value should be considerably less than one.
Clague [13], for example, fit a constant clasticity produc-
tion function to comparative plant data for nine kinds of
manufacturing in the United States and Peru, He found
values for the elasticity of substitution almost uniformly
below .5, and usually far lower. The lower the elasticity,
the more rapidly does the marginal product of labor drop

as production becomes more labor-intensive.

46/  For Douglas' original findings, see [14], chaps.,
V-VII. 1In an effort broadly to estimate the appropriate
labor and capital exponents for each of the regions of the
world, Kristensen, et al, argue that ''the available data

as well as a priori considerations seem to indicate that
(the labor exponent) is highest in the developed regions,
whereas (the capital exponent) is highest in the underde-
veloped regions," They offer estimates of labor exponents
of .60 for Latin America, .50 for Africa and the Middle
East, and .35 for Asia (with a corresponding capital expon-
ent of only ,5U, representing diminishing returns to natural
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this, the accounting price theorists exclude from consider-
ation — on the grounds that they are not likely to be in
short supply — all managerial, skilled and semi-skilled
elements of the labor force. When one is primarily speak-
ing of unskilled, agricultural workers drawn from the rural
sector to increase output in the urban, industrial sector,
the relevant productivity exponent may be substantially
lower than any found empirically for an entire economy -
perhaps as low as ,25,

Merely assigning lower values to a in the production
function suffices to alter substantially every o-e of
Qayum's conclusions, His version of the function may be
written as X = L Kl*x, where X is output, and L and K are
the amounts of capital and labor employed, He assumes
employment in the absence of subsidization may be as little
as 70 per cent of the labor force, Thus, his own definition
of the labor constraint (questioned in the next section)
initially calls for levels of employment in new projects
roughly 43 per cent higher than those indicated at market
prices,

We may begin by assuming a reasonable value to the
prorensity to consume of newly-employed-workers — say 95
per cent — and by assuming a capital-output ratio at market
Prices of two, which is greater than Tinbergen's estimate
for India and Mexico, As a first benchmark, we have seen

that it is always desirable from the standpoint of the

resources). ([25], pp. 253, 255.) Empirical findings in-
clude values for the labor exponent of ,41 for Ghana [44],
.3 frr agriculture in the United Arab Republic [19], and
values ranging from .4U to .77 for India ([15], p. 20).

A South African study found an exponent for non-European
labor in manufacturing which was less than half as large
as that for the more highly skilled European labor [5],
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Development Budget to carry employment to the point at
which the ratio of the accounting wage to the market wage

equals the propensity to consume. If, as Gayum assumes,
o were .75, this would indicate a 23 per cent increase in
employment (and a consequent 16 per cent increase in out-
put). If, on the other hand, o were .4, employment would
be increased by less than 9 per cent (and output by 3.5
per cenﬁ); and if ¢ were .25, employment would be in-
creased by only 7 per cent (and output by only 1,7 per
cent),

It is, of course, possible for the government to in-
duce higher levels of employment and output without experi-
encing a net financial loss, by utilizing the contributions
to the Development Budget generated by the increases just
described, 1If o were .75, a self-financed program could
increase employment by 47,5 per cent, or slightly more
than would be required by Qayum's version of the labor
constraint, (Output could thus be increased by an impres-
sive 33,8 per cent,) If o were ,4, however, financial
capacity would be exhausted by an increase in employment
of 20 per cent (resulting in an output increase of 7.6
per cent); and if o were ,25 that capacity would be ex-
hausted when only 17 per cent more workers had been hired
(increasing output by only 4 per cent), While the latter
figures still would represent a useful contribution to out-
put, they suggest that employment of the magnitude Gayum
describes cannot be eliminated, even proportionately in a
given year, without cutting into funds which would other-
wise have been available for investment.

A policy of actually increasing employment by 43 per
cent in the projects of any given period can also be evalu-

ated, When o 1is .75, such increases have a net subsidy
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cost of 1,5 per cent of the basic level of output in those
Projects and increase that output by 31 per cent, When «
is .4 costs would equal 1,8 per cent of basic output and
generate a 15 per cent increase in output. When a is .25,
costs are somewhat lower (since a lower market wage rate

is indicated) at 1,4 per cent of basic output, but output
increases are only 9,4 per cent. In the latter case newly-
employed workers would have to save a remarkable 13 per cent
of their wages if the subsidy were not to reduce funds
available for investment. (In 1962 the government of India
saved just over 1 per cent of net domestic product,) Thus,
even with Qayum's highly restricted definition of the labor
constraint and his very optimistic assumption of an elas-
ticity of substitution of one, the program will not — as he

argues — be costless,

ii) The Labor Constraint
The problem of defining an absolute labor constraint

is more complicated than Qayum and other accounting price
theorists imply, If there exists a large pool of unemploved
workers — e,g., 10 to 30 per cent of the labor force, as
Qayum suggests — then an absolute labor constraint would
permit them all to be absorbed immediately in the projects
originating in the initial year of a subsidization program,
This, however, might not only be impossible on financial

(or technological) groundsél/ but might represen’ a poor

47/  Unemployment of 30 per cent implies that employment

in the economy as a whole must be increased by 43 per cent

to absorb the entire labor force, Assume, for example, that
1/20 of the capital stock.goes out;of .service in-a particular
vear and releases-1/20 of - the. employed. Tabox: forcey and .

that current net investment equals half of gross investment,
Then capital equal to 10 per cent of the previously-existing
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allocation of labor resources. The translation of an over-
all labor availability into an annual constraint on the
absorption of the unemployed is an effort to find that time
path for that absorption which would contribute more to
total welfare than any other, The use of a single-period
model, however, obscures the problem of defining that path,
For example, Chenery [9] presents a model for the invest-
ment decisions of a single period which simply defines the
availability of labor as a particular number of units.
Qayum deals with the problem in his multi-period model by
presenting — but not defending — a formula which states
that the amount of the labor force absorbed in new (and
renewed) projects in each period should bear the same pro-
portion to the total labor force as the amount of new gross
investment bears to the total stock of capital (p. 90).
Given his assumption that the rates of growth of capital
and labor are constant and equal, the formula implies that
the pool of unemployed workers will be reduced to zero by
equal shares of the growing labor force in each period over
a complete depreciation cycle, The criterion is, of course,
completely arbitrary,

When the overall problem is seen as one of maximizing
welfare over time, the definition of the annual labor con-
straint will differ depending on whether one uses the con-

sumption of previously-unemployed workers or some function

stock would have to be combined with labor equal to 48 per
cent of the previously-employed workers to eliminate all
the unemployment in one year. In other words, the labor-
capital ratio in the average new investment would have to
be nearly five times greater tham that in the average ex-
isting investment, If there are some sectors, such as
agriculture, in which the application of additional labor
will not be productive, then employment increases in labor
intensity in the other sectors — accounting for half of
existing employment or less — must be all the greater,
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of total output as the welfare index. If onec is seeking

to maximize the discounted value cf consump“ion over time,
the sooner workers can be employed tlie larger will be this
value: the annual labor constraint is thew the total amount
of unemployment, If outnut is the criierion, however, it

1s necessary to consider the danger that fuiure labor short-
ages will curtail output in the inves:iicant nzojects of
future years., It might be desirable {~ven in the absence

of a budgetary or technological construint) to absorb in

the initial year something less than =ic frll nucber of
unemployed workers available, but the implied annucl con-
straint on the use of labor would still en=ail a2 consider-
able bias towards its early employmeut"ég/ Under either
definition of the welfare function, then, a correct trans-
lation of an overall labor constraint into annual terms
makes it all the more apparent that a realistic cost con-

straint would be binding and the labor constraint would not,

48/ If and when all available labor had been absorbed and
technologies adopted which made output in existing projects
dependent on their continued employment, new projects would
be restricted to the labor released by depreciating projects
and generated by the natural growth of the labor force, By
contrast, projects initiated earliar (bui still operating)
might embody much more labor-intensive technologies, and
this would be economically inefficient, While tnemployment
persists, however, defining the current labor constraint as
anything less than the full pool of available workers would
be tantamount to deferring the employmenz of the excluded
werkers (or their successors in the labor force) until the
full pool is exhausted, 1In the absence of a budgetary con-
straint, such deferment would be consistent with maximum
welfare only if the discounted value of the stream of mar-
ginal products of labor in projects origirating in the year
in which unemployment was to be finally exhausted were
greater than the discounted stream of marginal products in
currently-originating projects., The latter sum will include
one or more additional years of work, and these will occur
at the beginning, when the discount factor is least; both
of these considerations imply a considerable biac toward
the early hiring of workers,
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C) The Productivity of Investment

1) A Graphical Representation
The three kinds of impact of investment on output and

employment may be seen with the help of Figure 2, which de-

picts the output in period j of a project which originated
in period i. (The figure is similar to Figure 1 in the
text but shows output at all ievels of employment, For
employment less than 0-L, output is represented by a con-
stant average output-per-worker rather than by a varying
marginal product over an unobserved range.) When capital
is limited to some (unobserved) amount K,, employment at
market prices will be the amount O0-L,. Total output per
worker with K, and O0-L, is represented by the height of the
square box O-B-C-Lo, labor's share in that output being the
area of the box below the market wage line (D-W_,) and capi-
tal's share the area above it., The characteristics we have
assumed for the production function imply that the marginal
product of labor will be an inverse function of the labor
intensity of the project and invariant as to scale. 1In the
figure marginal product is depicted as falling off at levels
of employment beyond 0-L, until it equals zero at O-L4, at
which point employment (and hence labor intensity at K,)
has doubled,

This behavior of marginal product should be compared
with that in which the capital initially available to the
project is some larger amount, K;. Employment at market
prices would be greater by the amount L,-Ly. The new mar-
ginal product of labor would start to decline at A and would
also fall to zero (as indicated by the new curve MPLl) when
factor intensity had doubled, but in this case at Ly rather
than L4. Since 0-L, is twice as large as O-Lo, and O--L6
is twice as large as O-Ll, the horizontal distance L4-L6 is
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twice as large as the distance between Lo-Ll. The vertical
height of the wage line, however, is constant. The downward
slope of the new margihal product curve is thus less than
that of the old,

Consider first the case in which capital is only Ko
and the amount available for subsidization of these projects
in period j is equal to the triangular area W,-I-Y. The sub-
sidization will induce additional employment equal to Lo-Lo.
If, however, more of the Development Budget in period i had
been devoted to investment rather than to the subsidization
of output in that period, the capital in this project might
be equal to Kl, with the three impacts we have cited in the
text on the level of employment and output in period j., In
the first place, the basic amount of employment, for which
no subsidization is required, would have increased from 0-L,
to 0-Lj. (Alternatively, we may see this increase as the
allocation of the earnings of the new capital above its
earnings at the initial market price, or W,-A-B, to the sub-
sidization of the employment of these workers,) In the sec-
ond place, since the slope of the new marginal product
curve is less pronounced, the same amount of subsidization
would have induced a larger increase in employment, That
is, if the subsidization of Ll-L3 additional workers entailed
a net subsidy A-P-Z, equal to the original subsidy (wm-I-Y)
required to induce the employment of LO-L2 additional work-
ers, then Ll-L3 would represent a larger increase in employ-
ment, 1In the third place, the additional capital would have
earned a return at the original market price of capital
which is represented by the rectangular area W -A-E-C. This
can be considered an addition to the Development Budget and
could be used to subsidize employment and output in the cur-

rent period (if this would contribute most to welfare), 1If
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all these earnings were used in this way, employment could
be increased to approximately the level O-LS, such that the
additional subsidy required, P-Z-F-G, just equals W -A-E-C,

ii) A Mathematical Representation
The approximate formula for the impact of additional

investment on future consumption may be derived from the

formula for the net subsidy derived in appendix A:

(1) s =Wy« al - AX
=Wy * Ly - Wpely = X + X
If we require a constant level of subsidization of the
operations of the projects but permit employment of labor
to increase as the capitalization of the projects increases,
we should set the total differential of the subsidy term

equal to zero:

2 S =aL%S +AK 23S -9
) & AL3L+A 7K

Partially differentiating (1), in which X, and L, are con-

stants (given by market prices), we get:

38 _ 2 X1 a5 _ _ 23Xy
(3) 5L = "m - 5T > 3K T T 3K
Substituting in (2):
3 X 3 X
AS:: -——]:- - ’——]:‘=
AL(Wm a‘L) aK R 0

Dividing by AK and rearranging:

%) AL _ %% 1
AK o K W _'«)Xl
m "oy

Since consumption per worker is c*W.,, the change in

future consumption associated with the increased capital but

with no incregse in external subsidization is:
c .. W « AL a X c W

(5) 0 - —2 2

AK R S 3 X1
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Oor, according to the notation in the text,

c .« W
WK——Lc
W, - MPL

The total differential on which this is based ignores
the impact of increased capitalization on the marginal prod-

uct of labor at any given level of subsidized emp loyment
increase, so that this formulation excludes the second of

the three impacts described in part i) of this appendix.
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