HD
47
S53

————— B — 1
h_
———————
[E———

BENEFIT-GOST ANALYSIS

Its Application to RDIA Projects

Government Gouvernement
of Canada du Canada

Regional Expansion
Economic Economique
Expansion Régionale

ATLANTIC REGION




- BENEFIT-COST ANALYSIS

ITS APPLICATION TO RDIA PROJECTS

Or fa WA
:!\ Bu_,‘_,(_)ﬂ ~

Qw55

s 2% Zoonowed ;//

Department of Regional Economic Ram K. Sharma
Expansion Economic Analysis
Moncton, N.B. Planning Division

MARCH 1979

 nd”

v W e

¢,



Section

TABLE OF CONTENTS

INTRODUCTION . .« v v & o« o o o « o o o« o o &

BENEFIT-COST ANALYSIS:

A GENERAL BACKGROUND

1.1

1.2

‘Benefit-Cost Analysis and Economic

Efficiency . . . . « « ¢+ o o+ o .
Benefit-Cost Analysis and Equity . . .

1.2.1 National Efficiency Versus
Regional Equity . . . . . .

Benefit Cost Analysis and Private Sector

Profitability Analysis . . . . . . . .
A Word on Commercial Viability Analysis

The Public Sector Project Evaluation
Methods e s e 4 & a4 = e e e e e s .

BENEFIT-COST ANALYSIS: SOME ISSUES OF

IMPORTANCE e e 4 e e s e e e e e e e s

2.1

Social Discount Rate . . . . . . « . .
2.1.1 Social Rate of Time Preference

2.1.2 Social Opportunity Cost of

Capital Rate . . .« . ¢« « « « . .
2.1.3 Real Versus Nominal Rate of

Interest . . . . ¢ . ¢« o o < . .
2,1.4 Adjustments for Risk . . . . . .
Shadow or Accounting Prices . . . . . .

2.2.1 Taxes and Subsidies . . . . . .

2.2.2 The Shadow Price of Unemployed
Labour e e e e e e e e e e e

Page

. ) l
. 2

. . 2
o . 7
<« . 11
. . 12
. 14

. [ l 7
.« . 22
22

. 22
. 24
. 26

. 27
. 29
. . 32
. 36



Section

- ii -

2.2.3 The Shadow Price of Foreign

Exchange

Multipliers .

2.3.1 Multipliers and Regional
Development

2.3.2 The Size of Multipliers

A CRITERION FOR GOVERNMENT ASSISTANCE

3.1
Grants e e e e

3.2

MAIN CONCLUSICONS . .

SELECTED BIBLIOGRAPHY

.

Maximum Magnitude of Grants

Secondary Benefits and the Use of

Types of Projects to be considered for

62

67

68

75

75

76

78

84




Table

I

II

- iii -

LIST OF TABLES

Employment Multipliers . . . .

Total Income Multipliers . . .



AR

INTRODUCTTON

&
)
v

Inéreasingly more use is ﬁeing made of benefit-cost
analysis (BCA, for brevity) as an appropriate technique for
selecting investment projects either for direct government
investment or for providing government assistance to private v
investment projects. While there is no one correct method of

evaluating projects, a growing concensus on many major aspects

of BCA is being achieved.

This paper has two main purposes: (1) to apprise
the analysts of this emerging concensus in order to achieve
some degree of uniformity in the application of the technique
and thus to ensure comparability of the results when the
analysis is carried out by different practitioners of the art;
and (2) to describe briefly the underlying theoretical cons-
tructs and conceptual foundations of BCA. It is important to
realize that this tool of project appraisal does not rest :
upon a set of arbitrary rules but on a well developed economic
theory. It is an application of the theory of resource
allocation which in turn forms a prominent part of welfare "
economics. An understanding of the underlying analytical frame
work will help the analysts become aware of both the strengths
and weaknesses of the technique and thus assist in improving
the quality of analysis and policy decisions that may follow

from this analysis.
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llnto account in calculatlng the beneflts and costs of a

i;, BENEFIT-COST ANALYSIS: AlGENERAL BACKGROUND

)

Before we-set out the factors that must be taken

prOJecL, a general background of BCA is in order.

T

Benefit Cost Analysis is a technique of investigat~
ing the desirability of projecté or programs  taking into
account both.differeﬁt kinds of side effects and future
repercussiohs. In other words, it implies the enumeration
and calculation of‘alllthe relevant costs and benefits of an
investment program in order to evaluate its desirability

o . . 1
according to some accepted criterion.

1.1 Benefit-Cost Analysis and Economic Efficiency

public project‘appraiSals.is to increase social welfare in

The objective“of applying benefit-cost analysis to

some broad sense.

‘It is generally agreed that social welfare or changes%

A

.in social welfare are a function of a number of variables such fas

economic éeéfficiency, personal distribution of national ‘income and

..'3

1. BSee, for example, A.R. Prest and R. Turvey, "Cost-Benefit
" Analysis: A Survey" in Surveys of Economic Theory, Vol. 3
(Toronto: MacMillan, 1966), p. 155. :
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regional development, etc. Ideally, an analyst should define a
social welfare function based on some relevant variables and
appraise public investment projects on the basisijof their
impact on this function. In practice, however, this is not
possible and the analyst may not be able to do more than Q
present to the decision maker the effects of a proposed
investment project on several important variables and let him
decide what effects are to be given more or less importance
(i.e., how to weigh these effects) in deciding whether the

project should be undertaken or not.

However, there may be cases where the decision can
be taken on the basis of some criterion of economic efficiency
alone. Such seems to be the sitdation when it ig to be
decided whether or not a project should get financial help
under the Regional Developmént Incentives Act (RDIA) program.
Under this program any proposed project in the private sector,
which is economically efficient, will qualify for financial
assistance provided it satisfies certain stipulated conditions,
e.g., it has to in a designated area and in some specified manu-
facturing and/or processing industries. For all intents and
purposes the program is an open ended one, i.e., there are no
budgetary restraints or "capital rationing". No project has

ever been refused assistance because of the limited availability

of funds.
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The most celebrated criterion of economic efficiency

is that of Pareto optlmallty which is deflned as a S1tuat10n

where no one can be made. better- off by re—-allocation of
resources w1thout maklng someone worse- off, i.e.; any change
whlch harms no one but makes some people better-off (in their

own estimation) must be-con51dered an improvement and hence

-desirable.* While this is certainly a very persuasive propo-

sition, it fails to cover most of the real world public

policy decisiohs which benefit some people while making others

(at least one person) inevitably worse-off. Public expendi-
ture programs change. resource allocation in a society and

simultaneously give ‘rise to both benefits (i.e., -favourable

effects for some people) and costs (i.e., adverse effects for others).

'Recognizing'this fact, economists have attempted to

~develop more refined criteria of economic efficiency which will

have wider applicability than the Pareto criterion. 1In the
literature on BCA these days thHe most commonly used criterion

of economic efficiency is the Kaldor-Hicks criterion.

o5

* Public Investment projects can be examined on the basis

of this criterion. A project can be defined as a change in
an existing situation. Public investment changes the current
pattern of resource allocation, We compare the situation
without the project with the one that will prevail after the
project has been undertaken.




According to this criterion, any change in the allocation of

resources is efficient and hence desirable if it either

satisfies the Pareto optimality conditions or if the gainers

from the changed allocation of resources could compensate the

losers (so as to leave the latter at least as well-off as they

were before the reallocation of resources) and still be left

with some benefits.2 Note that under the Kaldor-Hicks criterion

losers do not have to be actually compensated. It merely

requires that the gainers are potentially able to make this

compensation out of their gain and still be left with some

advantage. In other words, a change in the allocation of

resources is deemed to be efficient (and hence an improvement

upon the previous one) if those who gain evaluate their gains

at a higher figure than the value placed by losers on their

losses, i.e., a project will be efficient and hence desirable if

its aggregate benefits are greater than its aggregate costs.

ceeb

2

For details, see N. Kaldor, "Welfare Propositions of
Economics and Interpersonal comparisions of Utility",
Economic Journal, 49 (Sept, 1939); J.R. Hicks, "The Founda-
tions of Welfare Economics", Economic Journal, 49 (Dec.,
1939). It may be noted that T. Scitovsky has pointed out
that the Kaldor-Hicks criterion in some cases can result into
inconsistent evaluation of the situation. He proposed a
stricter criterion. See, Tibor Scitovsky, "A note on
Welfare Propositions in Economics", Review of Economic
Studies, 9 (Nov., 1941). However, this criterion is not
studied here as it does not change the nature of Kaldor-

Hicks criterion, but only makes it more stringent.
4




This criterion of éroject seleétioh does not mean

- that eﬁery one in theisoéiety'would,become better off but
_oﬁly that thedrétically it is possible (by re-distribution of
"net gains) to make e&ery One'bétter—off. Thus Kaldor-Hicks
¢riteridn (the basis of BCA) is what Mishan calls. a "potential"
Pareto improvément criterion; a "diluted" version of the
original.3 Whereas the Pareto improvement criterion requires
tha£ no one should become worse?off when some people ére made
better—off,‘the "poteﬁtial“ Pareto optimality conditions are

consistent with many people actually becoming worse-off.

The potenﬁial Pareto improvement criterion thus
défines éfficieﬁcy’in térms of nét additions to national
income, i.é., a pfojedt'is efficient if it adds to national
outpuﬁ. It is'widely.beliéved that there should be a strong
positivé correlation between réal national output and social
welfare (i.é.,'gféater production should move the society
toWards.a higher standard of living) and thus a project
selected'on the basis of effiéiency alone is presumed to add

to social welfare.* However, we cannot state with certainty

I

_'3.E.J. Mishan, Cost-Benefit Analysis (New York: Praeger
Publishers, 1971), pp. 316-318.

* An increase in national output may lead to increased social
welfare. However, national income cannot be taken ag an
adequate index of social welfare. For a detailed discussion

~on this point see Paul A. Samuelson, "Evaluation of Real
National Income", in Kenneth J. Arrow and Tibor Scitovsky
(eds), Readings in Welfare Economics (Homewood, Ill.: Richard
D. Trwin, Inc., 1969). '




that social welfare will increase as the increased national

income may not be distributed in accordance with the society's
preferences.

1.2 Benefit-Cost Analysis and Equity

Benefit-Cost Analysis based on the Kaldor-Hicks
Criterion, it is clear from above, ignores the resulting
change in the distribution of income and hence the equity
aspect of welfare economics. It is obvious that income in
the community will be redistributed, if the losers are not
actually compensated. It, therefore, is sometimes argued that
redistributional effects of public investment should be inte-
grated in some fashionvinto a criterion of social improvement.
In other words, the suggestion is to add income distribution,
in addition to efficiency objective, as a variable in the
objective function which is to be maximized in order to
achieve maximum social welfare.4 This could be done by
assigning value weights to particular distributional outcomes.
The required weights could be based on the value judgement of
the decision maker. Such an approach, it can be argued, is

not very satisfactory because the objective is to achieve a

..8

See, for example, Otto Eckstein, "A Survey of the Theory of
Public Expenditure Criteria" in James M. Buchanan (ed.),
Public Finances: Needs, Sources and Utilization (Princeton:
Princeton University Press, 1961); Stephen A. Marglin,
Public Investment Criteria (London: George Allen and Unwin
Ltd., 1967).




4kind of distribution that éociety considers tQ be optimal and r -
_not the bne_that.the decision maker favours. Moreover, the x
decision maker (most often a bureaucrat in government) in all
probability will not have the fairly complexvinformation required 4 }
for weighting and his judgement,:therefore, will have to be

qualitative.

 Alternétively, it has been suggested, the required !
welghts could be arrived at by political process by assuming
that the past policy actions of parliament did reflect the
social welfare function. One notable example of this
approach, among others, is the weight inference model
suggested by Weisbrod.5 However, Weiébrod's approach has ..
been criticized on many grounds.6 Weights implicit in the past y
goverﬁment decisions ﬁay;be no more than accidental; they
may not be based upon any considenations of society's
preferred distributional Scheme. Similar criticisms can be
ievelled agéinst Havéman'é suggestion that distributional
weights éan be deriVed‘by assuming that the marginal income tax

rates for people at different income levels reflect legislators'

..9

5 Burton A. Weisbrod, "Income Redistribution Effects and .

Benefit-Cost Analysis™ in Samuel B. Chase (ed.), Problems -
in Public Expenditure Analysis (Washington: Brookings )
Institution, 1968). y

See Comments on Weisbrod's paper by R. Haveman and Ruth P.
"Mack and also Chase's summary of the discussion on this
paper in Samuel B. Chase (ed.), Problems in Public Expenditure

Analysis.
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perceptions regarding the marginal utility of income to

different income groups.7 The marginal income tax rates may have
been influenced by many other {(in addition to distributional
intentions of £he legislators) politico-social factors. Actually,
there is no concensus in the profession as to how distribution-

al impacts should be integrated with efficiency objectives.

There is no obvious solution to this problem.

It is suggested that it will be better to keep
allocation and distribution separate as much as possible.8
Income redistribution in itself is a very important problem
faced by every modern society. It may be in the best interest
of society to make the most efficient use of its resources
and to achieve objectiveé like equity in the distribution of
income by figscal and other policies such as minimum wage
legislation, etc. Such a policy would enable society to

redistribute a large aggregate product.

...10

Robert H. Haveman, Water Resource Investment and the
Public Interest (Nashville, Tenn.: Vanderbilt University
Press, 1965).

For justification and elaboration of this approach see
Richard A. Musgrave, "Cost-Benefit Analysis and the Theory
of Public Finance", Journal of Economic Literature,

7 (Sept., 1969), pp. 803-805. Harberger also has urged

the economic profession to accept the allocative efficiency
basis of BCA and to exclude distributional impacts from
consideration. See his article, "Three Basic Postulates for
Applied Welfare Economics: An Interpretive Essay" Journal
of Economic Literature, 9 (Sept., 1971), pp. 785-797.
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Moreover, it has been argued in the literature that
the redistributional consequences of investments normally
sﬁbjected to BCA are not Véry significant and, for all
pra¢£i¢al'purpéses, can be ignored.9 This argument applies
with added emphasis to pfojects which are submitted to DREE
fdr RDIA grants. Most of these pfojécts are either small or

medium scale.

However, this argument does not mean that BCA is
free of distributional value judgements. The very process of
applying BCA to a projeét implies that the existing distri-
-~ bution of income is considered to be socially the most
preferred one. :Efficiéncy (changes in real national product)
is measufed by uéing mérket prices which in turn are inflﬁenced

by the existing income distribution.*

' The upshot of the above discussion is that BCA
usually is used to evaluate public investment projects and/or‘
programs in order to ensure that the resources are used

_'efficiently i.e., the proposed project/program, if undertaken,

...ll

9 See, for example, Otto Eckstein, Water Resource Development: The

Economics of Project Evaluation (Cambridge, Mass.: Harvard Univer-
- sity Press, 1958); J. Krutilla, "Welfare Aspects of Benefit-Cost
. Analysis", Journal of Political Economy, 69 (june, 1961).

Prices are determiﬁed'by supply and demand. By demand is
meant not only the desire for a commodity but also the
willingness and ability to pay for it. The latter factors
are determined by the distribution of income and wealth in
society. :




will increase the value of total product in the economy (the
national income). In addition, if we are to select a project

out of many, the project that contributes the maximum to the

national income will be undertaken.

1.2.1 National Efficiency Versus Regional Eqﬁity

So far we have discussed only inter-personal distri-
bution of income and recommended that it should be achieved
by policies other than project selection. The latter, it is
argued, should be based on national efficiency considerations
only. What about the regional distribution of income? It
could be as important an objective of national policy as the
efficient allocation of resources. Actually, as we know, the
main purpose of the RDIA grants program is to attract manufac-
turing industries to the lagging regions in order to create
improved opportunities for productive employment. However,
the basic point of reference for analysis should remain the
economy as a thle as the government assistance is contributed
by all parts of the economy (through the tax mechanism) and
likewise the advantages from a project flow to all éarts of

the country.* Moreover, if Canada is to develop as one social

c..12

* Tt is reasonable to assume that because of the regional
pattern of industrial capacity, Atlantic Region, the lowest
income region in the nation, retains only a small part of
the income and employment generated by material demand from
projects constructed within the region.
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and political system, all its.regioﬁs have to‘grow not in
isolation but within the overall framework of the national
economy . Individual regiohs Cénnot be allowed tO‘compete
relehtlessly witﬁ eachlother for indusfry.' This practice, if
ailowed, willlbe ekpensive and.self—defeating. ‘Developers

~will play off one region against another.

The twin objectivés of naﬁional efficiency and
régional development, however, can’bé incorporated into a
meésure of project viability by assigning shadow prices to
factdfs of'production and by éalculating the.secondary'(or
multiplier) effects of a project on the regional economy.
'for example; one of the objectives of the RDIA program is to
improve job opportuniﬁies in the designated areas. As

unemployment. exists in these areas, shadow price of labour

for increased employment should be used even though the
market wage§ are baid. Similarly, secondary benefits of the
.pfojeCt to a regién should.be calculated even if there is full
employment of resources in the national economy as a whole.

More will be said on these points later in this paper.

1.3 Benefit-Cost Analysis and Private Sector Profitability

Analysis

Benefit—Cost.analysis is different from, though very

similar to, profitability analysis in the private sector. The.

.13




basic difference between the two types of analysis is the
identity of the group from whose perspective the analysis is
done. Profitability analysis is conducted from the perspec-
tive of a firm whose responsibility is to its shareholders
who, in turn, are mainly interested in profits. Benefit-Cost
Analysis is undertaken from the point of view of society as a
whole and, therefore, is concerned with social welfare. 1In
other words, whereas the private sector is interested.in

the commercial viability of a project, the public sector

appraises its economic viability (i.e., its net social value).

It has been shown in the literature that given a
system of lalssez-faire capitalism with perfect competition,
no externalities and no taxes, revenues of a firm from a
project measure its social benefits also and the firm's costs
represent the total costs of the project to society. Under
this system, it is clear, private profits of a project will
represent its gains to society as well. However, if any one
of the above assumptions is violated there arise discrepancies
between the social and private benefits on the one side
and the social and private costs on the other. The commercial
analysis, therefore, has to be modified in order to convert
the private revenues and costs of a project into its social
benefits and costs. One example of the required modifications

is the adjustment of the market prices that are used to determine

P..14
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thé.social value'of the inputs and_dutputs of a project. Some-
times an analyst has to impute ?rices whére no market prices
exist; for example, in the case of goods and services which
éré‘profided.gy the government free of any direct charge to
the consumer. We ﬁillAhave more to say orn these matters

later in this paper.

1.4 A Word on Commercial Viability Analysis

'for deCiding whether or not RDIA graﬁts should be
given to a project, it is useful to conduct its economic
viability study or BCA in fwo distinct steps réther than in one,
i.e., first to carry out a commercial viability study and
then to convert it into an economic viability analysis. 1In
the absence of this two step procedure, grants may be awarded
tp<suéh érojegts as are not commercially viable at all (énd,
therefore, would not survive without: continuous government
aid) or are sb viable that theyidoinot need'any financial
‘assistancé from'governﬁent. In either case, there will be

an inefficient use of resources.

Various algorithms of private project evaluation
have been suggested and used by analysts. However, the
method of discdunted cash flow to total capital (Commonly
;kndwn as the DCF method) could be described as the heart of the

private sector's approach to prdject appraisal. The other
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methods like the "payback period", "proceeds per dollar of
outlay" and "the average income on the book value of invest-
ment", etc., though sometime used by businessmen, should not
be applied.lo One significant drawback common to all these
methods is that they £ail to take proper account of the timing
of the revenues and costs of a project. And yet timing is
very important because a dollar received or spent today is
worth more than a dollar gained or spent a year or two years
in the future.ll In measuring a project's profitability,
the costs incurred on this project over its lifetime and the
revenues generated in this period are to be compared. These
streams of revenues (benefits) and costs can be made commeh—
surable by discounting them to the present or to some other

common point in time.

1o Various techniques of project evaluation have been discussed

in detail by many authors, including Harold Bierman Jr. and
Seymour Smidt, The Capital Budgeting Decision (2nd edition;
New York: The MacMillan Company, 1968); Development Centre
of the OECD, Manual of Industrial Project Analysis in
Developing Countries (2 Vols.; Paris: OECD, 1968), Vol. I.
pp. 109-142; Friedrich and Vera Lutz, The Theory of Invest-
ment of the Firm (Princeton: Princeton Unilversity Press,
1951), pp. 1l6-48; P. Mass&, Optimal Investment Decisions
(Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1962), Chapter
1; and Roland N. Mckean, Efficiency in Government Through
Systems Analysis (New York: John Wiley and Sons, 1958),
pp. 25-150.

11 The reasons for this are well explained in the literature.

See Ibid.



In the DCF.method,.the annual constant dollar (net of
inflation) net’cash floW'(i.é., the expected yearly revenues
from the préject overAits‘lifetime minus its annual costs)
from a project is estimated. In calcdlating'this net cash
flow, taxes (e.g., corporation income tax and mining taxes on
mining projects) are deducted from cash inflows or revenues

but depreciation and finance charges are excluded.*

The annual constant dollar (net of inflation) net
cash flow is then discounted back to the present by an
appropriate private discount réte to determine the net éresent
value (NPV) of the project. The discouht rate normally used
for this purposefis a rate that measures,the time value of

mohey to private investors.

'If the NPV of the project is » 0, the project is .
deemed to be commercially viable. The private investor earns
at least the normal real:rate of return, i.e. the average rate
of return in the economy. If the NPV < 0, the project is not
commercially worthwhile and should not be undertaken. If the
private entrepréneur carries it out, he will earn less profit
than if the money had been invested somewhere else in the

economy.
R

#*# Tf these items are included in the net cash inflow calcula-
tions, double counting will result. For details, see Michael
Roemer and Joseph J. Stern, The Appraisal of Development
Projects (New York: Praeger Publishers, 1975) pp. 25-27.




1.5 The Public Sector Project Evaluation Methods

The private sector criterion of project appraisal
described above is also used to evaluate public investment
projects except that, as mentioned before, the calculations of
the NPV have to be modified, the private costs and revenues
have to be converted into social costs and social benefits,
and the social discount rate has to be used in place of the
private one. By this criterion, if the NPV of the project 2 0,
the project will be considered economically viable i.e., this
project makes profitable use of resources from the society's
point of view. On the otherihand if its NPV < 0, the project
is not economically viable. If this project is undertaken, an
inefficient allocation of resources will result as the country
can gain more benefits by using these resources somewhere

else.

The ‘other criteria frequently used for project
evaluation in the public sector are (1) the benefit-cost ratio

and (2) the internal rate of return.* However, recently their

...18

* The mathematical formulas for the three criteria are as
follows: T

B, C
1. NPV = _E:_Em

t=0 (l+i)t
Where:

NPV = Net present value of the project;

{Continued)
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* (Con't)
Bt = Benefits from the project in time t;
Ct = Costs of the project in time t;
i = An appropriate discount rate;
T = Life time of the project
t=0 indicates the present time or that common point
in time to which the benefits and costs are to be
discounted.
2. '
]_3_.'= 2 ‘Bt il % ____..__Ct i
C -y P - . o
t=o0 (1l+i) t=0 (1l+41i)
Where ,
% = Benefit-cost ratio of the project concerned

and all other variables are the same as
defined above.

In this case, a project is efficient 1if its §«> 1
_ ' Cc .

Average (or internal) rate of return is that rate of
discount. which makes the NPV of a project = 0. 1In other
words, it is that rate of discount .which satisfies the
following equation:

T T
s B - £ _ %

20 (14n)® O (14t

Where:

r = Internal rate of return and all other variables
are the same ag defined above.

According to this criterion, a project is viable if «r
is higher than a certain minimum acceptable rate of
discount (usually called the cut-off rate).




use has fallen out of favour because of their inherent

limitations and shortcomings.12

However, it should not be concluded that the NPV
criterion is without any limitations. This criterion is
preferrable only if there are no budgetary constraints and,
therefore, no ranking of projects is involved; a condition
under which RDIA grant applications are evaluated. If there
has to be a ranking of projects, the NPV criterion "has an
inherent bias in favour of large projects which could lead to

a less than optimal mix of investment opportunities."l3

«..20

12 For a detailed discussion of these criteria see Roland N.

McKean, op.cit.; United Nations Research Institute for
Social Development Cost-Benefit Analysis of Social Projects:
Report of a Meeting of Experts (Geneva: April 1966);

J. Hirshleifer, "On the Theory of Optimal Investment
Decision," Journal of Political Economy, 66 (August, 1958),
329-352; Arnold C. Harberger, "Survey of Literature on Cost-
Benefit Analysis for Industrial Project Evaluation" in his
Project Evaluation: Collected Papers (Toronto: The
MacMillan Press Ltd., 1972).

13 Jesse Burkhead and Jerry Miner, Public Expenditure

(Chicago: Aldine. Atherton, 1971), p. 220. See also

Ram K. Sharma, "Benefit-Cost Analysis and Public Health:

A Case Study of the Tuberculosis Control Program in Ontario,
1948-1966", Unpublished Ph.D. dissertation, University of
Western Ontario (London, Ont., 1973), pp. 53-57.




Under such circumstances, theVSOCial marginal product (SMP) '
of capital ¢riterion or the benefitfcost ratio (B/C) method

will be‘préferable to the NPV criﬁerioh depending upon the

nature of the;budéetary,constfaint.l4'.The SMP of a project

is the rate of piesent'value of nét benefits per dollér of
capital cost. It can be used where capital (or investment
costs) . is a constraining factor on a budget. However, if the
budget éonstraint is applicable to total cost budget (i.e.,
investment costs plus operating costs), the B/C criterion

or the NPV per dollar cost criterion should be used*. The

" latter two will give equivalent:ranking for the projects.**

The B/C criterion is specially useful when cost-effectiveness
analysis is reguired rather than BCA. The lattér puts

dollar values on both the benefits and costs, the former, however,
measures costs.in dollar terms but expresses outputs (benefits)

in kind (e.g., deaths prevented, years added to life, children

educated and the like).ls-

.21

;4 See R; K. Sharma, Ibid. For a discussion of the SMP
- criterion see H.B., Chenery, i"The Application of Investment

criteria", Quarterly Journal of Economics, 67 (February,
1953), 76-96. - '

* In the case of B/C or the NPV per dollar cost, all costs
(capital as well as operating) are covered. The SMP crite-
rion takes account of only the capital costs.

**% It can be proVen thaﬁ*NPV per dollar cost = B/C - 1.
15

For a discussion of cost-effectiveness analysis see Harold -
A. Hovey, The Planning-Programming-Budgeting Approach to )
Government Decision Making (New York: Frederick A. Praeger,

1968), pp. 45-46 & 55-56; William A. Niskanen, "Measures of
Effectiveness", in Thomas A. Goldman (ed.), Cost-Effective-

ness Analysis (New York: Frederick A. Praeger, 1967).
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The RDIA grants program, however, for all practical
purposes, has no budget constraints. Moreover, it is
applicable to industrial projects only where the value of the
outputs (and hence the benefits of the projécts) can be measured
in monetary terms. In this case, therefore, the NPV method of
project appraisal will be better than any other criterion

suggested in the literature.



2. BENEFIT-COST ANALYSIS: SOME ISSUES OF IMPORTANCE

It has béen mentioned earlier that in BCA we are
concerned with the welfare of SQciety as a whole and, there-
fore, adjustments have to be made to the profit and loss
calculus of a project if it is to be éppraised from the
perspective of the ecﬁnomy as a whole. This section deals

with some of these adjustments; thé most impdrtant ones.,

2.1 Social Discount Rate

What social discount raté (SDR) should be used in
calculating the NPV of a project ié bhe of the most contentious
issues in BCA. There is no univeréally accepted view with
respect to either its éonceptual foundations or its magnitude
(size). The controversy is mainly between two schools of
thought; one believes thgt ah appropriéte SDR is represented by

the social time preference (STP) while the other thinks that it

should reflectAthe social opportunity cost of capital (SOC).l6

2.1.1 Social Time Preference Rate

Social time preference expresses society's marginal

rate of substitution between consumption now and consumption

«..23

16
op.cit., Appendix to Chapter.4, pp. 181-207.

For a brief summary of the literature on the SDR see Ram K. Sharma,
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in the future. In other words, it is the premium that society
is willing to pay for extra consumption now relative to that

in the future.

The proponents of the STP rate believe that this.
rate will be lower than the pure market rate of interest which
in turn is supposed to reflect the private time preference
(i.e., a risk free rate at which individuals are willing
to borrow and lend money).17 The pure market rate of interest
is usually supposed to be given by an average of long term
government bond rates. The arguments in favour of the STP rate
have been criticized on various accounts; the main criticism
being that its use as a discounting factor for calculating
the NPV of social projects will lead to an inefficient transfer
of resourcesg from the private to the public sector as the

former will use discount rates higher than the STP rate.18

1 .
! The philosophical reasoning behind this line of thinking

was first developed by A.C. Pigou, see his, The Economics
of Welfare (Fourth Edition, London: MacMillan and Co.,
1932), pp. 23-30. The later sources include, among others,
M.N. Dobb, Economic Theory and Socialism (New York:
International Publishers, 1955), pp. 70-74; Stephen A.
Marglin. "The Social Rate of Discount and the Optimal Rate
of Investment," Quarterly Journal of Economics, 77
(February, 1963); A. K. Sen, "On Optimizing the Rate of
Saving", Economic Journal, (Sept., 1961).

18 See, for example, William J. Baumol, "On the Appropriate

Discount Rate for Evaluation of Public Projects", in Harley
Heinrich and Graeme M. Taylor (eds.), Program Budgeting and
Benefit-Cost Analysis: Cases, Text and Readings (Pacific
Palisade, Cal.: Goodyear Publishing Co., 1969); Gordon
Tullock, "The Socail Rate of Discount and Optimal Rate of
Investment: Comment", Quarterly Journal of Economics, 78
(May, 1964); E. J. Mishan, "Criteria for Public Investment:
Some Simplifying Suggestions", Journal of Political Economy,
75 (April, 1967).
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The proponents of the STP rate agree with this argument. .
They have suggested an STP cum shadow price of capital approach

to the SDR to take care of this argument.19

Thé new approach suggested by the STP school has
also been criticized.severely. However, the most decisive
argument against using the STP rate is that it cannot be
derived empirically by any simpie'process from any set of
market rates which may be taken ‘as the representatives of the private
time preference. In practice, it will have to be determined by
political pfocess and hence, for all practical purposes, by

20
government.

2.1.2 " Social Opportunity Cost of Capital Rate -

The second major school of thought on the SDR believes

that it should represent the social opportunity cost of capital

...25
19 . ' }
See, for example, Stephan A. Marglin, "The Opportunity
Cost of Public Investment", Quarterly Journal of
Lconomicsg, 77 (May, 1963); Martin S. Feldstein, "Net
Social Benefit Calculation and the Public Investment
~ Decision", Oxford Economic Papers, (March, 1964).
20 !

The reasons for this problem are well explained by
Marglin in his February, 1963 article, (footnote 17).
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(50C) which can be defined as the value to society of the
production (or consumption) that the capital used in a project
would generate in its next best use.2l The SOC thus can be
estimated by taking a weighted average of the social real
rates of return earned in the various sectors of the economy
from which government derives the necessary funds, the weights
being the proportion of funds procured from each sector.22
The application of such a rate as a discounting factor ensures
that the use of public funds is deemed efficient only if they

earn a return at least equai to what they would have earned,

on an average, elsewhere in the economy.

It has been estimated that the real SOC in Canada
is about 10 per cent whereas the real private rate of return

(or private opportunity cost of capital) is about 6 per cent.23

.. 26

21 See, for example, William J. Baumocl, "On the Social Rate of

Discount", American Economic Review, 58 (Sept., 1968);
A.C. Harberger, "Survey of Literature on Cost-Benefit '
Analysis for Industrial Project Evaluation in his Project
Evaluation: Collected Papers. (Toronto: MacMillan, 1972).

22 A.C. Harﬁerger, "On Measuring the Social Opportunity Cost

of Public Funds", in his, Projept Evaluation: Collected

Papers -

23 Glenn P. Jenkins, "Analysis of Rates of Return from Capital

in Canada", Unpublished Ph.D. dissertation, University

of Chicago (Chicago: 1972); "Capital in Canada: Its Social
and Private Performance 1965-1974, Discussion Paper No. 98
(Ottawa: Economic Council of Canada, 1977) and "The
Measurement of Rates of Return and Taxation from Public
Capital in Canada"™, in W. Niskanen et.al. (eds.), Benefit-
Cost Analysis and Policy Analysis (Chicago: Aldine, 1972).




- 26 =

These are the most commonly used figures for the social and o
private discount rates in Canada these days. The divergence
between the two is e#plaine& largely by the existence of
corporation income tax and subsidies to private investment.
To the extent that these have the net effect.of lowering the
‘pfi?ate rate of return on investment, the SOC will exceed the

private rate of return.

2.1.3 Real Versus Nominal Rate of Interest

The rates of discount suggested above are the real
rates as'oppbsed to the nominal (or financial) ratés. A real
rate of interest (or discount réte)lis approximately equal to ..
the nominal interest rate minus'tﬁe expected iate of inflation.* -
The reason for using-a real rate as a discounting factor is
that if a financial rate is used many economically efficient
projects.may be rejected because the financial rates of
interest generaily contain a premium for the expected rate of
inflation, but, as the normal practice goes, the dollar

value.of the future benefits and costs of a project is estimated

-y

* To be more exact, the real rate of interest (r) 1is glven by .
the following equaflon. .

(1 + P)

nominal rate of interest .
expected rate of inflation

Gen =i J
Where i |
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by using the current (referring to the time when the analysis

of a project is undertaken) market prices or their administra-
tive equivalents. In other words, the constant (present) prices
are used without any adjustment for the expected iﬁflation whereas
the interest rates (financial) already have "inflationary

discount” built into them.

Alternatively, the wages and prices used for
calculating the benefits and costs of a project could be
adjusted upwards by the expected rate of inflation.24 However,
using a real discount rate appears to be a better method as
it requires less computational work and uses the more familiar
method of calculating the benefits and costs of a project. On
the whole it has been demonstrated that both methods yield

25
roughtly the same results.

2.1.4 Adjustments for Risk

It has been suggested often that the interest rate

used for discounting should be adjusted upwards to account for

... 28

24 Otto Eckstein favours this method. See his testimony before

the Joint Economic Committee of the United States Congress
in Hearings, July 30, 31 and August 1, 1968: Document 98-940
(Washington, D.C.: Government Printing Office, 1968), p. 71

G.L. Rueber and R.J. Wonnacott, The Cost of Capital in
Canada: With Special Reference to Public Development of
the Columbia River (Washington: Resources for the Future,
Inc., 1961), pp. 10-11.




the risks involved in.a project.* A higher discount rate, it
is argued, will discount remote benefits progressively more
heavily and thus reduce the weights given to the more distant
benefits and costs} " their oufcome is usually guite uncertain
because of errors in<forecésting the remote future. Seagraves
favours adding a risk premium of the order of 2 to 4 per

cent.26

However, ‘it caﬁ be rightly aréued that risk
premium is not nedessary. Government in any country invests
in a large number of projects and its iﬁvestment is highly
diversified., Therefore, under the-law of large numbers the
- outcome becomes pretty much certain and the marginal risk of
any one project to government is so small that it can be

ignored easily.27

<29

* The other methods to take care of the phenomenon of risk
suggested in the literature are to make contingency allowances
for costs or to shorten the economic life of the project.

See, for example, Otto Eckstein, "A Survey of the Theory of
Public Expenditure" and A.R. Prest and R. Turvey, "Cost-Benefit
Analysis: A Survey".

2 ' ' : , .
6 J. A. Seagraves, "More on the Social Rate of Discount",

Quarterly Journal of Economics, 84 (August, 1970).

27 Paul A. Samuelson, "Principles of Efficiency: Discussion",

American Economic Association Proceedings, May 1964,

pp. 93-96 and K.J. Arrow, "Discounting and Public Investment
Criteria", in A.V. Kneese and S.C. Smith (eds.), Water
Research (Baltimore: The John Hopkins Press, 1966), p. 28.
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2.2 Shadow or Accounting Prices

The efficiency basis of BCA requires that a project/
program should be undertaken only if it makes a net addition
to the national income, i.e., if the value of its social
benefits is greater than the value of its social costs. Social
benefits can be valued in terms of what the people are willing
to pay for the output of this project rather than go without
it.* Social costs, on the other hand, are measured by the
opportunity cost of resources used in this project, i.e., the
benefits forgone if the resources had been used in their nex£

best use.

It can be shown that in a perfectly competitive

economy** which works without any distortions, most of the

.. 30

* In principle, the consumers will be willing to pay a sum equal
to the area under the demand curve for a commodity rather
than go without it, i.e., willingness:to pay is equal to
effective payment made for the commodity (the product of
the price of the commodity and its quantity purchased) plus
the consumers' surplus. If there are reasonably good alter-
natives available for this commodity, its demand curve will
be highly elastic and the difference between the effective
payment made and the amount that the consumers are willing
to pay will be negligible and hence the consumers surplus
can be ignored.

**Perfect competition is said to exist when: (1) there are a
large number of buyers (consumers) and sellers (producers)
so that no individual could influence the market conditions;
(2) there is free entry to and exit from the market; (3) infor-
mation regarding any aspect of the market is readily available
to all, though not necessarily without cost; and, (4) factors
of production are perfectly mobile and the technology allows
for substitution among these factors.



time the ruling market price appropriately represents the’
amount which the consumers are willing'to pay per unit of an

- 28
output.

Moreover, in a fully employed and perfectly conpeti-
>tive_economy without any-exteﬁnalities and takation, the cost
to an industry of a factor of production is given by the .
market price of that factor which in turn, in overall equili-
brium, is supposed to represent the marginal opportunity cost

of that factor.

As a matter of fact one of the fundamental theorems

of modern welfare economics states that the market prigces under

e e e e e

equilibrium conditionsg in a perfectly competitive economy Cg)
ey T N Tty ta Ty ” e A NS e § T FRTATT "'_‘}

without any distortions (e;gzﬁwtaxapiqn,andwexternélifies or
o }
spillover effects,; etc.) tgﬁémgggwgcpnqmégwsystem as a whole

. .
(i1f consumers try to maximizé their utility-and producefs seek
to maximize profits) to Pareto efficiency (a state which BCA

attempts to_achieve)49 It, therefore, follows that if there
are no market distortions, a benefit-cost analyst can use the

market prices ofvgoods and factors of production as a true

28 The proof of this proposition may be found at several places

in the economics literature. See, for example, A.K. Dasgupta
and D.W. Pearce, Cost-Benefit Analysis: Theory and Practice
(London: MacMillan, 1972), pp. 44-46.




measure of social benefits per unit of output and social costs

per unit of input, respectively. In a perfectly competitive CZB

economy, the market price of an output is equal to its marginal
T i

cost of productlon and the market prlce of an 1nput 1s given

e AW R T

by the value of 1ts marginal product. It can be proven that

st St st e
this marginal cost pricing principle results in maximizing

the difference between the benefits and costs as measured by the

willingness of people to pay for the flow of goods and services

from the project.

22
F5or R,

However, the modern economic system does not work

under the above stated strlngent condltlogf and, therefore,

very often a benef:t -cost analyst has to adjust the market
prices so that they will reflect the social pricesJ These
adjusted market prices are called the "shadow" or "accounting"
prices*; the term shadow is used because these prices often

e..32

29 1pid. pp. 98-108

* Sometimes these prices are also called the "planning prices"
The term shadow price is also used for the price which an
analyst may attribute to an unpriced good or unpriced gains
and losses. Shadow prices are used sometimes also to
incorporate the political and social objectives into the
valuation process. For a detailed discussion on shadow prices
sece Ronald N. McKean, "The use of Shadow Prices", in Samuel
B. Chase Jr. (ed.), Problems in Public Expenditure Analysis
and Julius Margolis, "Shadow Prices for Incorrect or Non
existent Market values", in R.H. Haveman and Julius Margolis
(eds.), Public Expenditure and Policy Analysis (2nd. Edition,
Chicago: Rand McNally College Publishing Company, 1977).
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are not observed. The only'prices that we can observe are the
market prices which may normally serve as #he~starting'point

fcr calculating the shadow prices.

The divergence between the market prices and the social
prices_may be caused because the market prices may not be equal
to margiﬁal costsvand/or marginallcosts may not reflect the
true social cost of resources.. The first phenomenon may
arise due to imperfections in the market (e.g., presence of
mOnopoly.elements, government intervention in the form of
price controls,.taxes~and subsidies, etc.). The secohd
phenomenon may be caused by externalities and unemployment of

resources., '

2.2.1 Taxes and Subsidies

One example of the necessity of constructing the shadow
prices due to market imperfections is found in the fact that the

observed market prices have to be adjueted for taxes and

subsidies in order that they may reflect the social values.

Indirect_taxes (e.g., sales and excise tax) end
subsidies create divergence between the prices which the
consumers pay and -the prices that the producers receive. Which
one out of these two sets of prices (i.e., prices gross of

taxes and net of subsidies, or prices net of taxes and gross

- .33



of subsidies) should be used by the benefit-cost analyst? The
answer dépénds whether he is measuring the benefits or costs of

a project.

The benefits, as mentioned above, are calculated in
terms of what the consumers are willing to pay for the outputs of
a project. Hence, the market prices including all indirect taxes
and excluding subsidies should be used to evaluate the social

benefits.

In evaluating social costs, however, there is no
clear cut answer. In general, the value of goods and services
used in the production of a commodity is given by the p;oducer's
price (i.e., price net of indirect taxés plus subsidies,.if
any) . Indirect taxes, though they increase the prices of inter-
mediate goods to users, do not entail an extra use of real
economic resources and thus do not form a part of the opportunity
cost of production. Subsidies, on the other hand, do imply an
extra use of real resources and should be counted as a part of
the opportunity cost. However, there are some significant
exceptions to this general rule. For example, if the resour-
ces are to be bid away from other potential users because of
shortages (e.g., in the case of imported goods subject to
strict quotas where the elasticity of supply is zero), the

prices which these potential users are vrerared to pay for

.. .34



these résouféesl(i.e., tﬁe‘market priCe'including taxes.and'
excluding subsidies) become the-opportunity.coét of production
" and hence the‘social cost. Again, some indirect taxes (called
user taxes) are collected as payments for:goods and services
supplied by government: For example,.a-parf of property tax

may be a payment for the provision of public services, e.g.,
building sidewalks, providing improved roads, éducation, and
séwage‘facilities, eto. This part of the propertv tax does entail
a real cost to society and-should form a part of the social cost
of production, 'However,‘it may be difficult to find out what
part of property tax (and for that matﬁer what tax, e.g.,
highwayytax or tax oo gasoline) can really be considered a

uéer tax. Unless.ananaiyst is cértain that a specific tax or"

a certain proportion of a given tax can be treated as a user
tax, it may-be better to omit that tax from social cost

calculations.

Direct taxes on the producers (e.g., provincial and
federal corporation income tax) olso should be excluded from
social cost calcﬁiations. To a private entrepreneur (or
firm), these taxes do represent a real Qostvand must be
excluded from the éaléé revenue to arrive at his profits. -From
the point of view of society; however, they are merely
'tranéfers, through,govérnment, from the producérs'to the rest of

society. They reduce private but not social benefits. The

.35




effect of these taxes on social benefits is that they are
spread out or redistributed. The personal distribution

of income (i.e., the equity considerationé), though
important in itself, dbes not form an integral pért of the

benefit~cost analysis approach suggested in this paper.

In the two steps procedure of doing a benefit-cost
analysis of a project, recommended in this paper (p. 27), the
private financial cash flows will have to be adjusted. For
example, all direct taxes such as corporation taxe generated
by the project must be added back to the net private financial
cash flows as benefits to society and all subsidies (if any)

provided to the firm must be substracted as costs.*

There are two more aspects of taxes which should be
considered here. Firstly, it could be argued that the subsidies
granted to‘thé industries under the RDIA program will producé
higher incomes and hence increased taxes (income and corporation

profit taxes). These increased taxes, it could be further added,

...36

* If a project is established in a foreign country, all taxes
levied by the foreign government on the proceeds of this
project should be excluded from social benefit calculations.
The taxes paid to the foreign government represent a trans-
fer of benefits to foreigners and BCA, being national in
scope, calculates only those benefits which are available
to the home country. For a detailed discussion of this
issue see E.J. Mishan, Cost-Benefit Analysis: An Introduction
(New York: Praeger Publishers, 1971), pp. 69-70.
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should be counted as a part of the socialvbenefits. However, the
increased iﬁcbmes'(gross of taxes) are taken into account when
cglculating the ‘direct and indirect effects of the subsidised
prbjeétvon incomes ahd qutputs. Now to add the increased income
taxes (due to inﬁreased.iﬁcomes)'to social benefits would result
into double counting. Direct taxes; as pointedlqut earlier,

are transfer payments and do not représent any real output

advantages.

Sécondly, a grant given under thé RDIA is taxed
and; therefore, the actual value of the grant is less than its
nominal value. The relevant regulation of the Department of
National Révenue requires.that the firms should decrease their
depreéiable capital by £he amoﬁnt of the grant. Since a reduc-
tion in the depreciable capital would result into increased tax
payments, thé.grant'is'effectively taxed and the actual cost of

the grant should be taken net of taxes.

2.2.2 The Shadow Price of Unemployed Labour

In general, the cost of labour hired by public
vex?enditure should be measured by its opportunity cost, i.e.,
what it can earn in its next best use. In a fully employed
economy working under perfect competition, it'will be given

by .the market rate. However, some of the labour hired on

.37
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the project may come from a pool of unemployed workers.*

In a depressed or slow-growth region having widespread,
persistent and significantly high unemployment, quite a large
proportion of workers is likely to come from the unemployed
in that region. For exaﬁple, a survey (conducted in 1963) of
33 new plants, that were induced to locate in eligible areas
by the Area Development Act loans in the U.S.A., has shown
that half of the respondents (1262 in total) were unemployed

at the time they were hired by one of these new plants.30

It is sometimes suggested that the opportunity cost
of the workers hired from the ranks of the unemployed should
be taken as zero because the only alternative open to them
is idleness and when they are hifed by public expenditure,

society does not lose anything in terms of forgone output.

However, the fact that the marginal product of the

unemployed labour is nil does not necessarily mean that it

AT TR RIS

should be costed nil in the evaluation of a ojegt. The
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* Even under conditions of relative full unemployment, some
of the workers hired on a new project may have been unemployed
in its absence. This happens because even when the aggregate
unemployment rate is low, some of the industries and
occupations may suffer from high unemployment.

3Owilliam H. Miernyk, "Local Labor Market Effects of New

Plant Locations", in J.F. Kain & J.R. Meyer (eds.), Essays
in Regional Econcmics (Cambridge, Mass.: Harvard University
Press, 1977).
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opportunity cost of an unemployed worker will be zero only if
he is indifferent between being employed and being unemployed.
Iflhe attaches some pOSitive value to being unemployed, as

is normally the case, he must be paid some minimum sum to give
. up his unemployment activities and move to some specific
eméloyment opportunity. The.value of this sum can be a small
or large ffaction of the market wage depeﬁding upoh the value

he attaches to his idleness.. Thus the opportunlty cost of an

pply prlce at Wthh

SR D

unemployed worker will be given, by, the,

DAL T v T

Qed%s prepared to offerwhls e;Migeggw That an unemployed

- individual places a positive value on his idleness is clear
from the fact that he is not normally prepared to accept a

job that pays him no more than what he gets in unemployment
insurance benefits (UIB). 1In his idle time, he not only enjoys
leisure but also can eﬁgége himself in some non-pecuniary (or
non-market) activities (e.g., painting his house or even

constructing oOne for‘himself). Moreover, the unemployed workers

are usually engaged, at least partially, in job hunting.

Given that an unemployed worker has a positive
worth of his-idle tiﬁe, he will foer his services to a project
iny if he is not worse-off by doing so. In other words, the
AOpportunity cost of an unemployed worker, in accordance with
potential Pareto Optimality (the guidingvprinciple of BCA),

will be glven by his compensating varlathg (i. e., the minimum
MWWB e

.39
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sum he will accept to give up his idleness). This minimum
sum (or compensating variation) will be measured by the
minimum value that he attaches to his idleness. This sum can

be calculated by using the following relationship:

W (l—tw) =V + U (1-t)) (1)
where:
W = Minimum average weekly wage which a
worker must get in order to move from the

ranks of the unemployed into a job

tw= Average tax rate on wages
V = Value of idle time
U = Expected unemployment insurance benefits per

¥
week

tu= Average tax rate on u where tu'< tw.

(1) can be re-written as:

V=W (l—tw) - U (l—tu) (2)
This relationship must hold because his unemployment benefits
are contingent upon his remaining unemployed. If he accepts
a job, he will be as well-off as before only if his excess
earnings from the job (i.e., the wages offered minus

the unemployment benefits) at least match the value which he

...40
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attaches to his leisure time*. The tax adjustments are
necessary because when an unemployéd worker becomes employed,
his monetarylinqome will be highef'than the unemployment
'benefits he recei§éd and his income tax rate becomes

higher than thatAappliéable‘to the.unemployment benefits. In
decidiﬁg whether to accept a job or remain unemployed, he
will compare his net of tax wages with his unemployment
benefits after tax plus the non-monetary value of his leisure

time.

It should be noted that as long as there is wide
spread unemployment, the employers can hire the required
number of workefs at W, the minimum avérage weekly wage
offered to the unemployed (see equation; 1). The firms will
have no incentive to pay wages higher than W. If they paid
less, they would not get workers. 1In other-words, W becomes

the prevailing market wage rate in a competitive economy.

.. 41

* Tt should be noted that the unemploment insurance benefits
paid to the worker when he is unemployed are to be treated
as a transfer payment; a transfer from the employed members
of the society to the unemployed. There is no current
production of goods and services in exchange for this pay-
ment and it should not be treated as a part of an unemployed
worker's opportunity cost of being employed on the project.
This is true and the unemployment benefit payment by itself
is not a part of his opportunity cost. However, the level
of unemployment benefits does effect the value that an
unemployed worker puts on his idle time and hence his
opportunity cost. It, therefore, has to be taken into
account in calculating the value of V.




In a recent Department of Finance report, it has
been suggested that the reasonable values for several
variables in equation 2 may be as follows: tW = 0.15; tﬁ =
0.10 and U = 0.5W. If we solve equation 2 for these values,
V turns out to be 40 per cent of the wage rate gross of

taxes.

However, W in equation 1 is the market dlearing
wage rate under perfect competition. 1In practice, the actual
wage rate in the market will bée higher. This will be due to
the institutional factors (that make the market imperfect)
such as the collective bargaining and minimum wage laws.

This will probably lower the value which an unenmployed worker
attaches to his leisure time, i.e., the value of Vv will
become less than the difference between the after tax wages
that he could earn by working and his unemployment insurance
benefits net of taxes that he will receive if he remains
unemployed. If B denotes the ratio of the actual wage rate
(determined by collective bargaining and minimum wage law,
etc.) to the competitive wage rate, équation 1 would become:

Wo(l-t) = B[V +U (1—*§u)] | (3)

Where B is greater than 1 in an imperfect market
but = 1 in a perfectly competitive market. Equation 3 can be

re-written as

v =W (l-t) - B [v (1—tu)] (4)

B

.42
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Glen and Kuo have estiméted that thelactual wage
rate in the Cape Breton Island was about 33 per cent higher
than the market clearing wage raté (i.e., W in equation 1).*
In other words, fhe value of B‘for:Cape Breton was 1.33. If
we assume that this value of B holds for the Atlantic Region
and the value of other variables remain the same as in
equation 2, the value of V from equation 4 will be = 0.189.
Wé, therefore, could é@y that the value of an unemployed
workér's,idle time and hence his 6pportunity cost is about
26 per cent of the actuél.market wage rate. In other words,
if the total labpur force employed by the project were hired
from the pbovaf unemployéd workérs who will remain idle for
the whole year in'the absénce of this'project, fhe value of
labour externality** will be about 80 pér-cent of the total
wage bill. Howevef, if only'SO pér éenﬁ of the new jobs
are filled by the unemployed (see p. 37), the size of the
labour externality will be reduced to 40 per cent of the
wage bill and the social opportunity cost of_labour or the
shadow priCerf labourlﬁill become 60 per cent of the actual
annual wage bill. 1In the absence of any information as to

what proportion of the new jobs created in the Atlantic Region

...43

* See G. P. Jenkins and C.Y. Kuo, "On Measuring the Social ) -i
Opportunity Cost of Permanent and Temporary Employment", i
Canadian Journal of Economics, 11 (May, 1978), pp. 220-239. . |

|

**The present value of the difference between the actual wage
bill and the social opportunity cost of labour (or its
shadow price) could be termed as the labour externality.
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will be téken up by the unemployed, we will assume the above
50 per.cent figure to be a reasonable one for this region.
Thus the social opportunity cost of labour in the Atlantic
Region could be taken as 60 per cent of the total wage bill

per year.

In an economic appraisal of a project under
consideration for an RDIA grant, the present value of the labour
externality could either be added to the value of social
benefits of the project or it could be substracted from the
social costs. In the case of the NPV ériterion of project
selection, that has been recommended in this paper, it does
not really matter how it is done. But the method of accommo-
dating this labour externality in the benefit-cost calculations
can profoundly effect the benefit-cost ratio of the project.
This is one of the reasons why the NPV method should be used,

as far as possible, in preference to other methods.

One suggestion which is sometimes made in the
literature on BCA should be considered here before we proceed
any further. It is sometimes argued that in areas which
suffer from wide-spread and prolonged unemployment, all the
new jobs resulting from the establishment of a project in
that area should be considered to have been filled by the

unemployed, i.e., there is a one-to-one relationship between

.. 44
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the number ofvnew.jobs created by a project and the reduction
.of unemployment in the area. The implication of this
argument is’that the shadow brice of labour (or its social
opportunity cost) in this region will be 20 per cent of the
wage bill. 1In other words, the §alue of labour externality
should be taken as 80 per cent and not 40 per cent of the

total wage bill.

The above argument is based upon what has come to
be known as the "chain-reaction" or "trickle-down principle".
This principle in essence states that some of the new Jjobs
will be filled directly by the.uﬁemployed bﬁt even those
jobs which are taken up by the already employed will be filled
indireétly by the people who are out of work. The argument
goes. like this; when a formerly employéd worker is hired on
the project, he leaves behind a ﬁacancy which ié filied by
either an unemployed worker or an already employed person.

In the latter case, however, a further vacancy is created
which must be filled. This chain of vacancies, it is argued,
will étop ultimately when the vacated job is given to an

unemployed worker.,

The "trickle-down" principle, however, will work
only if we make very simplifying assumptions and ignore

several aspects of the labour market behaviour. For example,

..45
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there may not be one-to-one relationship between quits and
vacancies. Once a person quits, the firm may decide not to
£ill that job. Instead it may change its technique of
production in order to eliminate that job or may even decide
to reduce its output for the time being. Secondly, the
vacancy created may be for a highly skilled person and the
firm may not find a person of the required skills out of the
unemployed people in the region. It may have to bring such
a person from outside the region or even, in some extreme

cases, from abroad.

There are many other types of objections raised
against the 'chain-reaction' argument.3l But the above
critical appraisal of the principle is sufficiént to suggest
that it is too much simplified and too far removed from
reality. Consequently, our suggestion that the value of the
labour externality in the Atlantic Region should be put at 40

per cent of the wage bill still holds.

The important question now is whether the social

opportunity cost of labour will continue to be less than

...46

31l por a detailed discussion of the shortcomings of this

principle see Treasury Board Secretariat, Benefit-Cost
Analysis Guide (Ottawa: Information Canada, 1976),
pp. 19-20.
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~ the markét wage rate for the project's lifetime. The answer
‘depends‘on'the size of the unemployment-ppol in the local
1abqur market area* or even in the province as a whole where
the projéct is located;' If this pool is large, the project
could be considered to always hire a part of its labour force
from this pool in the sense‘that in the absence of the project,

these labour units will probably join:this pool.

The size of this pool of unused labour will depend
largely on the rate of ﬁnemploymenﬁ and the life style
practised by thé laboﬁfvforce.** Now that there is no social
stigma attached to being unemployed and drawing UiB and‘
because of the fact that a persdn is eligible for UIB even if
he leaves the job himself, -a part of the labour force in this
country is said to practiéé a lifé style where it works part

of the yéar and collects UIB for the rest of the time.

However, the more important factor that determines

the size of the idle labour force pool seems to be the rate of

... 47

* The local labour market area could be defined as a circle with
a radius of 20 miles. ’

**In areas where the labour force participation rates are
low, the creation of new jobs in itself may increase the
size of unemployment as the secondary workers (mostly women)
now join the labour force in the hope of finding employment.
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unemployment. It has been argued in the literature that the
probability of increﬁental demands for labour being satisfied
-from the otherwise unused labour force is positively related: to
the rate of unemployment. It is suggested that if the unemploy-
ment rate is around 4 per cent (i.e., the frictional unemploy-
ment rate), an increase in demand for labour will merely shift
the workers among different jobs without reducing the unemploy-
ment rate below its frictional minimum. On the other hand,

if the rate of unemployment is around 25 per cent (the estimated
uneniployment rate in the U.S.A. at the height of the depres-
sion of the thirties), increased demand for labour created by
the project could be considered to be met wholly from the

unused labour force.32

Based upon the above reasoning, it can be concluded

safely that our assumption that in the Atlantic Region about

R

50 per cent of the new jobs created by a project will be taken
T e—
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32R.H. Haveman, "Evaluating Public Expenditures under conditions

of unemployment”, in Haveman and Margolis (eds.) Public
Expenditure and Public Policy; Robert Haveman and John
Krutilla, "Unemployment, Excess Capacity, and Benefit-Cost
Investment Criteria", Review of Economics and Statistics,
49 (August, 1967); R. H. Haveman and J.V. Krutilla,
Unemployment, Idle Capacity and the Evaluation of Public
Expenditures, (Baltimore: John Hopkins Press, 1968). The
above relationships have also been derived, though based on
a somewhat different reasoning, by E.J. Mishan in his, Elements
of Cost-Benefit Analysis (London: George Allen and Unwin TEd.,
1972), pp. 53-59,.
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up by the unemployed workers is not unreasonable. The above
suggestéd value of the labour externality_(i.e., 40 per cent
-qf the wage bill).coﬁld%be expected to continue up to the
mid-80's, séy~l985. 'After that it is expected that Canada will
have a shortége’of labour and the part of the labour

force that the new pfoject coula'ekpect_to attrac£ from the
otherwise idle resources will decline and the social opportu-

nity cost of labour employed by the project will increase.

The basic merit of the above proposed method of
calculating the social oppertunity cost (SOC) of the unemployed
labour lies in its simplicity and .the ease with which it can
be calculated. Anothér éimple ﬁethod has been suggested by
Harberger. He érgues that, if the unprotected-sector (non-
unionised) could be‘aistinguished from the protected-sector
(unionised) in the market, wages in the unbrotected-sector
could be uséd.generally as a good proxy for the minimum
supply price of labour as the workers have a tendency to move
from the unprotected-sector to the p?otected—sector when the

demand for labour in the latter category increases.33

...49

33A.C. Harberger, "On Measuring the Social Opportunity Cost

of Labour", in his Project Evaluation: Collected Papers,
pp. 157-182, -




A more sophisticated model has been developed by
Jenkins and Kuo.34 But its data requirements are such that
it cannot be duplicated easily for every local labour market
where the new project may be located. Haveman and Krutilla's
contribution lies in the development of a methodology by
which one can estimate the proportion of the labour demand by
occupation (generated by the new project) that will be
satisfied by the unused labour resources by occupation. They
consider the on-site demand for labour as well as
the one caused by matérial inputs in the project. Once this
proportion of the labour attracted from the idle pool in each
occupatioﬁ, industry and region is determined, it is multi-
plied by the monetary cost of labour in each category in order
to determine the excess of monetary cost of labour over its
SOC in that category.35 It is obvious that this procedure
assigns zero SOC to the unemployed worker. However, we have
argued above that this assumption (i.e., the social opportunity
cost of the unemployed labour is zero), which is made quite

frequently, is not warranted.
..50

34G. p. Jenkins and C.Y. Kuo, op. cit.

35See, for example, Haveman; op. cit., p. 231.
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Some,of.the oufputs of the project may be exported
and some inputs méy have to be imported, giving rise to
feceipts and expenditures of foréign exchange. To make these
fbreign exéhange earnihgs and expenses commensurable with
other receipts and expenditures they are to be converted into

domestic currency. At what rate should they be converted?

Under a sjstem of free'trade, this conversion
could be done by'mﬁltiplyiﬂg £hé world market prices
(usually eXpresséd;in the U.S.‘dollars) of imports and exports
by the exchange rate aetermined bj the freé play of supply |
.énd demand. However, the supply and demand situation for
foreign exchange is usually distorted by foreign trade
reétrictions which normally make the social vélue of foreign
exchange higher than thét determined by the market forces
of supply énd demand. For example, tariffs on imported‘goods
make the social value of these goods higher than their
foreign exchange cost. Similarly, the existence of export
subsidies make the social cost of expdrts:higher than their
‘foréign exchange earningé.‘ This could be better explained

with the help of a_diagfam.

..51
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Diagram I is the familiar price-quantity

diagram; in this case the price is the foreign exchange rate*

and the quantity is the total volume of foreign exchange.

Exchange
Rate (%
per U.S.

$)

DlD

1

Diagram I
4\
S (without subsidy)
1 . g
. §7 (with subsidy)
.'//
1 A
E\ i
1
= o~
93/
sl

D (Gross of Tariffs)

B (Net of Tariffs)

‘Quantity of
Foreign Exchange
(U.S. dollars)

is the demand curve for foreign exchange when a country

requiring imports charges an average ad. valorem tax of say t%

on the c.i.f. value** of the imported goods.

It represents the

W 7

* Canadian exchange rate in this diagram is expressed as the
domestic currency units per U.S. dollar.

RO uda o

stands for cost insurance and freight.
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relationship between the exchange rate and the demand for foreign
exchange on the part of the importers and other users of

foreign exchange (e.g., the togrists and students studying abroad),
importers being by‘far ifsylargest users. Suépose Canada imports
gqodsfworth OM in tefms of foreign exchange calculated at

their c.i;f; value. TFor these imports, importefs pay E_

Canadian dollars per U.S. dollar and then pay t% duty to the
customs, i.é., importers are wiliing to pay OEl Canadian dollars
pér U.S. dollar for goods worth OM. And in BCA, it should be
pointed out event at the risk of repetition, it is the consumer's
"willingness to pay that measures the social value of a

éommodity. Thus it is DD and not lel that measures the
importers williﬁgness to péy for the imported goods and hence

the social valueyof tygse goods.* 1In othef words, the willing-
ness ﬁo pay ié'méasu;ed by the domestic market prices, including

tariffs and/or scarcity premia for goods controlled by quota.

Slsl represents the relationship between the supply

of foreign exchange (generated by exports) and the exchange

...53

* The net of tariffs demand curve_DlDl shifts upward to
DD due to import duty. because now for any given quantity
of foreign exchange required for imports an importer must
pay more Canadian dollars per unit of foreign exchange.




- 53 -

rate when the exporters are paid an average ad. valorem

subsidy of say n per cent on the f.o.b. value* of exports.

To generate OM fore;gn exchange in order to pay for the

imports, the exchange rate has to be Em. This, however, does not
represent the social or the opportunity cost of exports. And

it is the opportunity-cost that is relevant for BCA. It is

given by the actual resource cost of producing these goods.

In Diagram I it is depicted by the curve SS which represents

the relationship between supply of foreign exchange and the

exchange rate when there is no export subsidy.**

The social value of foreign exchange (or its shadow
price) is determined by the social value of the imported goods
(at their tariff distorted domestic prices) and the actual
resource cost (excluding export subsidies) of producing the
exported goods. In Diagram I, therefore, the social exchange
rate is given by the intersection of DD and SS. The market
exchange rate, on the other hand, is determined by the inter-

section of DlDl and Slsl. Accordingly, the shadow exchange

* f.o.b. stands for free on board.

**The supply curve Slsl (with subsidy) shifts upward to the
left because in the absence of a subsidy, for any given quantity
of foreign exchange generated by exports, an exporter must
get more Canadian dollars per unit of foreign exchange in
order to cover his actual resource cost of production.
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rate (SER) is represented by ES and the market exchange rate
by E - -The.former‘is'g;éater than the latter* and hence a
'prémium should be put on the net foreign exchange earnings

generated by a project.

The above approach to shadow pricing the foreign
exchange is based on the assumption that iméort taxes, quotas
and other foreign trade diétortions are part of the economic
structure and will continue for the life time of the project
under evaluation. The implementation of a project will
.usually affect both tﬁe‘exports aﬁd the;imports. The . SER,
therefore, will be given by theé. weighted average of the
importers willingness to pay and the expﬁrters actual cost
of production f&r each unit of foreign éxchange, The required
weights are determined by'tHe marginal changes in the imporﬁs

and exports induced by the projeét.

That the implementation of a project influences both
the imports and exports can be demonstrated with the help of
Diagram 2. Suppose the project through exports generates net

positive éarnings such that the supply curve for foreian exchange

...55

**1Tn addition to trade-distortions, the difference between

the market (or the prevailing) exchange rate and the SER may
be caused by the fact that a country may suffer from a
chronic imbalance in its balance of payments situation

under fixed exchange rate system. Under these circumstances
the country in question may impose not only trade restric-
tions but also foreign exchange controls. Such is the
situation faced by many developing countries. These consi-

derations, however, are not applicable to Canada.
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The market rate of exchange declines to Em
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1°

At this new rate, as the Canadian currency appreciates, the

quantity of foreign exchange demanded for imports increases by

ML, and that supwlied by exports (other tﬁan the project's output)

decreases by NM. The
is represented by the
resources released by

area NMSR. The total

social value of the increased imports
area MLQP and the social value of the
the decreased exports is given by the

value that the society attaches to this

incremental loss in foreign exchange (NL), given by the

addition of the two areas, is clearly greater than its market

Diagram II
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value (Em x NL or the area NBAL), measured at the initial -
exchange rate. Thé difference bétween the two valuations (i.e.,
the social and market) is measured by the increased tariff
revenues and the reduced export subéidies that have to be
provided;_ In othér wofds the difference is determined by the

extent of the market distortions and the marginal changes in the

quantity of .foreign exchange demanded ahd supplied.

The approach to shadow pricing of foreign'eXChénge
outlined here is one of the several suggestéd in the litera-
ture on project evaluation methodology. It has been adopted

by Harberger and Schydlowsky.36 A somewhat similar approach

37 The authors

has been suggested in the UNIDO Guidelines.
of these guidelines consider it unlikely that the increased
foreign exchange made available by the projéct will lead to
a decrease in exports. They believe further that the increrentel

foreign exchange will be srent on consumer cgoodsg and the inter-

mediate goods used in their production. Capital goods

'..57

36A. C. Harberger, "Survey of Literature on Cost-Benefit

Analysis for Industrial Project Evaluation" in his Project

' Evaluation: Collected Papers (Toronto: The Macmillan Press
Itd., 1972); D.M. Schydlowsky, On the Choice of Shadow Price
for Foreign Exchange: Economic Development Report No. 108
(Cambridge, Mass.: Harvard University Development Advisory
Service, 1968).

37P. Dasgupté; S. Marglin and A. Sen, Guidelines for Project

Evaluation (New York: United Nations Industrial Development
Organization, 1972). ‘

r
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are excluded from their method of calculating the SER. This

Cs s 38
approach has been criticized on several grounds.

As opposed to the above (i.e. Harberger, Schydlowsky
and UNIDO Guidelines approach) an entirely different approach to
determining the SER is favoured by Bela Balassa and Bacha
and Taylor.39 They assume that all trade restrictions will
be removed by the time the project is implemented and, there-
fore, the appropriate SER is the equilibrium exchange rate
that would prevail under free trade. The SER determined on
the basis of this assumption would be different than that

calculated by the approach described earlier.

Which one of these two sets of assumptions (i.e.,
the continuation or the eliminatidn of the present trade
distortions) is realistic and hence which type of an SER should
be used in evaluating a project? The proponents of the trade
restrictions-elimination approach :argue that if a project
that is not profitable under free trade conditions is

implemented, it would create vested interests for perpetuating

...58

38 See, for example, Bela Balassa, "Estimating the Shadow

Price of Foreign Exchange in Project Appraisal", Oxford
Economic Papers, 26 (July, 1974).

39 See Bela Balassa, Ibid. and E. Bacha and L. Taylor,

"Foreign Exchange Price: A Critical Review of Current
Theories", Quarterly Journal of Economics, (May, 1971), pp.

197-224.
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trade distortions. Moreover, it is argued that by taking a ?
passive stahce, the -authority responsible for evaluating the ..
projéct would forgo - an opportunity to affect changes. in the

trade policies.40

However,'BCA is to bevCondUCted under such economic
policies as are likely to be in effect and not which ought
to be effective. It is highly unlikely that in the short or
" medium péri§d~(the'period most relevénf for the RDIA projeéts),
there will be any~sdbstantial pngress towards free trade.
The slow progress of the multinational trade negotiations
bears ample téstimdnyvto this. in4our'opinion, therefore,
an SER calcﬁlatedAon the aSsumption that restrictive trade a
policies will be maintained ‘throughout  the life time of ( -
the project will give a more appropriate value of the shadow

price (or the social opportunity cost) of foreign exchange.

Glenn Jenkins.q‘l For this purpose, he uses a general equili-

. , _ |
One such SER for Canada has been calculated by ‘
brium model and in addition to the usual trade distortions, ‘

|
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40 See Bela Balassa, Ibid. |

41 . ' . . ' .
Glenn P. Jenkins, "Theory and Estimation of the Social

Cost of Foreign Exchange Using a General Equilibrium oL
Model with Distortions in All Markets", Harvard -
University Discussion Paper (December, 1976).
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he considers a wide variety of other domestic market
distortions, e.g., differential rates of sales taxes imposed
on the domestic consumption of importable, exportable, and
non-tradeable goods and the preferential éorporation income
tax treatment of the mineral industry, etc. His calculations
show that the SER for Canada is about 13% to 15% higher than
the market rate of exchange. It means that a premium of about
15% should be applied to both the benefits and costs of the

project incurred in terms of foreign exchange.

It could be argued that in addition to applying
the foreign exchange premium to the direct foreign exchange
effects (e.g., the effects afising out of the export sales
and purchase of foreign raw materials and foreign-made plant
and equipment) of the project under evaluation, it should be
applied to its indirect effects too. The indirect foreign
exchange effects may arise because the domestic factors used
in the project could otherwise be utilized to produce
exports or import-replacing goods. Thus the implementation of a
project, it is argued, may result in a loss of either the

foreign exchange earnings or its savings.

However, it should be pointed out that the basic

assumption implicit in the above argument is that there is
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full employment. This assumptién is not warranted, especially

in the case of the Atlantic Region which suffers from the
chrpnicallyrhighlunemployment rates. Moreover, the calcula-

tion of forgone foreign éxchénge éssqciétéd w{th.the use of
factors ‘of production_in a prOjéét,-even under full employment,
will in itself be a major and quite timelconsuming task.

Fven if it could be calculated easiiy, its value may not be

that high‘aé to affect the outcome of ?rojecf évaluation very
Substantially.'—We, therefore, do not reéommend that under normal
circumstances theé possible indirect foreign exchange effects of a

project should be. considered in its benefit-cost analysis.

It could be pointed out that the SER calculated on the
basis of'the above recomménded approach will impart an upward
bias to the net‘fdreign exchange benefits of £he project under
consideration. . This approaéh to shadow pricing the foreign
exchange effects implicitlyfassumeé‘that all trade restric-
tions are cbmpletely‘irrétional and tbtally harmful to society.
This is an extreme assﬁmption‘and does not depict the real
situation. Some of ﬁhe tradevrestfictioﬁs méy be employed
to alter the pattern dflconsumption and/or to affect the
allocation of resources;.fOr example, the government may impose
import duties on some items to discourage their consumption or
to encourage their production in the countiy‘or in certain

regions of the country. It can be shown that if tariffs on




imports and subsidies for exports increase efficiency and
social welfare (i.e., government has instituted a fully
optimal set of trade restrictions), ho adjustment to the
market rate of exchange will be réquired.42 The truth of the
matter is that the trade restrictions will neither be all
harmful nor totélly beneficial. But it will also be difficult

to find out which part of the trade restrictions is harmful and

which one is useful.

It, therefore, will be useful to analyze the
economic viability of a project with and without a premium

for its net foreign exchange benefits.

This eclectic approach to the foreign exchange
components of the benefits and costs of a project has the added
advantage that we could guard ourselves against giving RDIA
grants to such projects that cannot be justified without
putting a premium on their net foreign exchange benefits.

If we give grants to such projects, we run the risk of
provoking a str?ng reaction from other countries, especially
our trading parEners. They may:impose countervailing duties
on the output of such projects.

.62

42See Trent J. Bertrand, "The Shadow Exchange Rate in an

Economy with Trade Restrictions", Oxford Economic Papers,
26 (July, 1974), pp. 185-191.
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2.3 Secondary Benefits and the Use of Multipliers

The secondary benefits are the indirect beneficial
effects of a project and are composed of either the new jobs
created or additional income generated in firms which supply
(a) supply consumption goods to its employees, (b) supply the
inpntS'required by the project and (c) handle its output
before it reaches the consumer (e.g., truckers, railroads, and
merchants,Aetc.).* Economic multipiiers have been used
occasionally to estimate the secondary benefits. They work
themselves out through indirect effects on the household as

well as the buslness sectors of the economy.

First,vthe households that receive direct and
indirect income (e.g., the wages and salaries of the on-site
and off-site workers) increase their consumption of goods and
services. This increased consumption, in a less than fully
employed economy, gives rise to increased income and employ-
ment which in turn enhances the household income that is

,partlally spent on consumptlon and generates more employment

..63

* The 1nd1rect benefits (b) and (c) have at times been
categorized in the BCA literature as "Induced Benefits"
and "Stemming Benefits", respectively. These concepts
are very much akin to the notion of "backward linkages"
and "forward linkages" used in development economics.




and income in the economy*. Second, the new project makes
purchases of supplies and services from firms and these firms
(business sector) in turn make purchases necessary to produce

the required goods and services and this results in more
employment and income in both the business and household

sectors. The increased household income, as explained before,

is partially spent gn consumption and partially saved. The
higher income (i.e., increased profits) of the business is likely
to result in increased investment in the economy and generate

more income and employment. Similar processes work in the

éaserf the firms which handle the project's output.

Some writers have suggested that the multiplier
impacts emanating from the increased income of the unemployed
should be taken into account in calculating the social oppor-
tunity cost of labour.43 However, as we are mainly concerned,
in this paper, with analysing the economic viability of the RDIA
projects, rather than with calculating the social opportunity
cost of labour, it does not really matter where (i.e., at
what step in the analysis) the multiplier effects generated

...064

* N part of the increased income of the household sector will
always be spent on consumption. The marginal prospensity
to consume, though less than one, is always positive.

43See, for example, Harberger, "On Measuring the Social

Opportunity Cost of Labour", and Jenkins and Kuo, op. cit.
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- by the increased income of ﬁhe unemployed are taken into account.
Such effects, if already calculated in measuring the SOC of
labour should not be estimated here; otherwise there will -be
doﬁble coﬁntiﬁg. It is easier, though, to measure all the
secbndary (multipliér):impacts in one step and, therefore, we
recommend estimatingAthé multiplier effects of employing the
unemployed as.a part vacalculatihg fhe total multiplier

effects.

It should be-noted that the use of multiplier
effects is a controversial érea in BCA. For example, the
Treasury Board in Canada expliéitiy discourages the use of
multipliers, though the arguments given, as will become clear,
are not convincing enough‘.44 It is important to remember
that most of the economists recommend the use of multipliers
in calculatiﬁg the behefits of public expenditure only when
there is less”than.full'employmentiin the economy. In the
full emplojment context, the employment or output increase
will be offset by a decrease somewhere glse in the economy,

«..65

44Treasury Board Secretariat, Benefit-Cost Analysis Guide
(Ottawa: Infowmation Canada, 1976), pp. 1-2 and 23-24;
See also P.D. Handerson, "Some Unsettled Issues in Cost-
Benefit Analysis", in P. Streetan (ed.), Unfashionable.
Economics (New York: Beekman Publishing Inc., 1970) and
R.N. McKean, Efficiency in Government through Systems
Analysis (New York: John Wiley & Sons, Inc., 1958), ch. 8.
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i.e., the public expenditure in this case will not result

in any net increase in the real output or employment in the

economy.

It is pointed out at times that the suggestion to

include secondary (multiplier) benefits as a part of the social

benefits takes it for granted that under-full employment will
continue for the entire project period. The forecasting of
employment conditions, it is argued further, is extremely
difficult and so hazardous and uncertain that secondary
benefits should not be taken into account in benefit-cost
analysis of a project.45 However;, as the Canadian economy
stands today, it is highly unlikely that full employment will
be achieved in the next five yéars. We, therefore, may be on
a safer ground to célculate'and count the multiplier impacts
as a part of the social benefits for at least the next five

years.

It has been argued (for example, the Treasury Board
Guide does this) that the multiplier effects should be ignored
even when unemployment is expected to prevail because
government could take some alternative course of action and
have an equivalent impact on employing idle resources. This

«...06

45See, for example, McKean, Ibid.
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is rather misléading,‘especially in 'the context of evaluating

the RDIA projects. First, if an RDIA pfoject is ﬁot undertaken
(though it coﬁldlhave been approved if'the multiplier effectsAhad
beén counted én the benefit side); it is not‘neceséary that
another project will take its plaée or that.government will
embark upon another course of action which will have an
equivalent effect on employing thelotherwise idle resources either
in this region or in the country. Second, the multipliér
coefficient of different actions is different. For example,

we know that the expenditure multiplier is greater than thé'tax
multiplier; Even in the case of éxpenditure multiplier,

tﬁe total regional impadt may vary depending on which project
(i.é., in which industry) is subsidized and how impoftant that
project and industry is for a given region. For exaﬁple,

lt can be expected that any subsidy affecting, say, the |
shipbuilding industry hill have greater impact on the Atlantic
Region and Quebec economy than on the economies of either

Ontario or the Prairies. This regional aspect of the
shipbuilding industry should form a part of any'ECA of that
industry. This is esﬁecially importaﬁt if one bf‘the objec-

tives of'theiproject.is to assist in regional development.
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2.3.1 Multipliers and Regional Development

Actually, if one of the objectives of undertaking
a project is to aéhieve regional redistribution of income and
employment, its secondary effects should be counted in its
benefit-cost analysis even if there is national full employ-
ment. The slow growth area where the project is to be located
(especially under the RDIA program) usually suffers from
persistent and prolonged unemployment. Under these circums-
tances there will be a sighificant disparity between the
indirecﬁ benefits generated in the region and the indirect
benefits forgone elsewhere if the project is implemented. 1If
the former benefits exceed the latter, the difference should
be counted as part of the social benefits of the project. If the
latter benefits exceed the former, a substraction from social

benefits is warranted.

It will not be easy to calculate these net incremental
indirect benefits. However, given that these net incremental
indirect benefits are the only indirect benefits that accrue to
the society as a whole (the normal reference point of benefit-
cost anlaysis), it is recommended that secondary {(or indirect)
benefits of a project should be calculated by using multipliers ét
about half of their estimated values. Note that this recommenda-
tion is also in accord with the fact (reported earlier) that
only about half of the new jobs in a slow-growth region are-

taken up by the unemployed.
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2.3.2 The Size of Multipliers.

multipliers; Their magnitude should not be exaggérated for

'In any case, we should use extreme caution in using

several reasons:

(1)

(2)

. In many depressed areas trade and service

establishments often operate below capacity
and, therefbre, when new demands are imposed
on.tﬁeir services as a result of the location
of new planﬁs in these areas, they are abie
to handle them without any significant
increase in their‘émployment. MiérnYk has
suggested that this factor explains why early
projections of additional employment that
public investment was expected . to generaﬁe in
thé depfessed'afeas of the U.S5.A. did not
materialize,46'
The multiplier effect is generated partially
by the increased spending on the part of idle
workers when they.get employment on the new

project. But, it should be remembered, even

when they are unemployed, they get UIB and/or

other transfer payments and thus are responsible

4

6William H. Miernyk, op. cit.
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for a part of the aggregate demand in the
region or the province. Vénderkamp uses this
fact to explain that out—migration produces
somewhat of a ratchet effect for the labour
surplus region, i.e., out-migration caused

by unemployment in the region adds to unemploy-
ment at the same time as it substracts frowm
it.47 The net result, however, is a reduction
in total unemployment in the region. But
because the magnitude of the impact of out-
migration is reduced, the mobility policy

may solve the unemployment problem in the
depressed areas only at a tremendous expense
of resources. The creation of subsidised
employment may be a better policy than the
encouragement of out-migration.

Harberger suggeéts that the marginal
prospensity to consume of the unemployed

will not be very high when they find jobs.

47

John Vanderkamp.

.70

"The effect of Out-Migration on Regional

Employment", Canadian Journal of Economics, 3 (Nov.,1970),

pPp.

expenditure out of the region when they leave it. This

reduces the aggregate demand in the region which in turn

has an adverse effect on employment.

541-549. The rachet effect occurs because the out-
migrants, even when they are unemployed, take away their
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While these workers are idle, -they deplete T
_thelr and the1r relat1ves sav1ngs and they

are llkely to make cons1derable efforts,

when they become employed to replenish

the depleted famlly coffers.48

Actually,’it'is veryldifficult and very time
cOnsqmlngvtoycalculate reasonably'correct magnitudes of regional
"multipliers (this, perhaps, provides the strongest argument
against the inclusion of secondar§ (or multiplier) effects
in measurlng the beneflts of public expenditure). Economists
are Stlll far from belng in complete agreement about the
meanlng and concept of reglonal multlpllers and the multipli- T

cand (i. e., the magnitude to be multlplled) 49

The most simple and straight forward regional
employment multiplier, used in the literature, is derived from
the export-base and the related models. It is often defined

as' the ratio between total (or increase in) employment in

48A.C. Harberger, op.-cit., p. 178.
49For a good‘discussion on this issue in the context of an T
income multiplier see B. H. Archer, "The Anatomy of a

Multiplier", Regional Studies, 10 (No. 1, 1976), pp.. 71-77. .
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both the basic and service activities and total (or increase

in) employment in the basic sector.50

Whereas the basic
sector industries sell their produce beyond the borders of a
region, the non-basic (or service sector) industries produce
principally for the local market. The export-base theory
creates an artificial dichotomy between export and non-export
activities and the value of an export-base multiplier can
fall within a vast range of values depénding on the way the
export-base type study is approached. Such multipliers,
therefore, as an explanation of long-term regional growth
have been written off as worthless by some économists.Sl
In our éase, these multipliers suffer from an added short-
coming. They are usually aggregate multipliers. However, in

our work on estimating the social benefits and costs of an

RDIA project, we will be interested in industry specific
multipliers. TFor our purposes, therefore, regional input-

output multipliers, though not without problems of their own,
would be better than the export-base theory related multipliers.*
Such employment and income multipliers, for Canada as a whole

as well as for each of the Atlantic Region provinces, are

veel2

50For a detailed description of this type of multiplier and

its limitations see Walter Isard, Methods of Regional Analysis:
An Introduction to Regional Science (Cambridge, Mass: The
M.I.T. Press, 1960), pp. 189-205.

SlSee, for example, H.W. Richarson, Regional Growth Theory

(New York: John Wiley and Sons, 1973).

* Multipliers based on case studies probably will be the best.
However, the cost of producing these multipliers could be
prohibitive.
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- reported in Table»I'and II‘for most of thé.important Atlantic
Region industries; As these multipliers are based on o0ld
aata, they should be used with caution. For each industry,
the Canadian multipliér is greatér.than the'provingial one;
the feasdn being thé leakages from a province to the rest of
the country. Even these multipliers should be used with
caution as for many purposes they.are quite aggregated and‘
their values are very much influenced by the quality of the

data on which they are based.

| Anothe:'poiht which shOuid be noted heré is that the
full impact of a multiplier méy_ndt be felt all at once, say
in the first year, because Qf the time lags invol?ed in the
'Chain of action that géherates the muitiplier. In the absence
" of any knowledge about these lagé, weAWOﬁid assume that 50
per cent of the impact is felt in the first year, 75 per cent
in the second, 95 per cenf in the third and 100 per cent in
the fourth and fifth'year'and.according to our suggestion, no
mﬁltiplier effects are to’be calculated beyond five years

(p. 65).




TABLE I

EMPLOYMENT MULTIPLIERS

| NFLD PET NS NB
INDUSTRY BoM PROV | DOM PROV | DOM ROV | DOM. ROV
Food & Beverages 3.43 2.45 6.22 4.41 4.23 2.90 4.18 2.80
Wood Products 2.72 1.95 2.02 1.52 2.77 2.01 3.44 2.51

Furniture & Fixtures 1.85 1.38 1.61 1.30 2.08 1.52 .2.58 1.72

i
Paper & Allied 4.09 2.90 2.61 1.93 3.88 2.57 5.14 3.44 3
Printing 2.12 1.54 2.11 1.57 2.38 1.77 2.26 1.74 :
Metal Fabricating 3.08 1.86 2.77 1.74 2.90 1.84 2.77 1.76

Transport Equip. 2.45 1.62 2.71 1.75 2.93 1.92 2.53 1.74

Misc. Mfgqg. 2.13 1.52 1.74 1.39 2.46 1.71 2.35 1.68
Construction 3.23 2.03 3.81 2.19 3.25 2.19 3.28 2.20 '

Note: DOM. stands for Domestic, i.e., for Canada as a whole and PROV stands for
provincial.

Source: Department of Regional Economic Expansion, Employment & Occupational Impacts
Using the Version III Interprovincial Input-Output Model (Ottawa, May 1977),
pPp. 26 & 29.




TOTAI, INCOME MULTIPLIER

TABLE

IT

NELD . PET NS NB
DOM(l) PROV(Z) DOM(l) PROV(Z) DOM(l) PROV(Z) lDOM(l) PROV(Z)
Food & Beverage 3.98 2.46 5.86 ‘3.56v 4.86 3.06 4.26 2.61'
Wood Products 3.94 2.58 2.89 1.87 | 3.92 2.57 4.36. 2.96
Furniture & Fixtures | 2.54 1.68 | 2.53 1.69 | 3.38 2.07 3.55 2.09
Paper & Allied 3.14 2.31 2.50 1.83 3.16 2.13 3.74 2;56 .L
Printing 2.64 1.78 2.69 1.79 2.68 1.89 2.71 1.99 T
Metal Fabricating 3.53 1.95 4.78 2.32 3;45 2.03 2.94. 1.75
Transport Equipment - 3.20 1.89 3.23 1.86 2;97 1.88 2.76 1.79
Misc. Mfg. 2.66 1.74 2.65 1.85 2.81 1.82 2.86 1.78
Construction 3.24 1.97 3.60 1.92 3.24 2.09 3.22 2.09
Note: (1) Total Domestic income induced by a change in output of one dollar in an industry

divided by direct primary factor input coefficient of that industry.

(2) Total income in province of impact induced by a change in output of one dollar ih an
industry divided by direct primary factor input coefficient in that industry.
Source: Based on "An Interprovincial Input-Output Model, Version III, Department of Regional
Economic Expansion, Ottawa, May, 1976.
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3. A CRITERION FOR GOVERNMENT ASSISTANCE

In this section, we consider what type of projects
should receive financial assistance from government under its
RDIA program and also what should be the appropriate magnitude

of this assistance?

3.1 Types of Projects to be Considered for Grants

The RDIA grants should never be awarded to éuch
projects that are neither commercially nor economically viable.
Such projects would prove to be white elephants and would not
survive without continuous cost to society in the form of

government aid.

All other projects should be considered for grants.
These projects could be divided info two broad categories:
(1) the projects which are not viable commercially (i.e.,
are not profitable when only the privateé revenues and costs
are considered) but become viable when evaluated on the basis
of social benefits and social costs; and (2) projects which
are commercially profitable but would not move to the region

unless some financial incentives are provided.

The economic rationale for giving assistance to
the first type of projects is that if a project has a positive
social NPV, its implementation will increase the well-being

of Canadians but a private investor will be unwilling to

'.‘76
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undertake it becaduse it does not‘give him normal rate of
return and hé can earn a better return by investing

- equivalent resources somewhere else in the economy.

The second type of projects are to be assisted
because the ‘government is keen to attract investment to slow-
growth areas. If a project is undertaken in such areas, it
will increase the well-being of Canadians and also many of its
net benefits will accrue to the péople living and working
in these areas; these people, the society'has decided (by
adopting.reg;onal development as one of its objectives),

should be given preferred treatment.

3.2 Maximum Magnitude of Grants

The amount of grént to be awarded by the government
under its RDIA program should be linked to the size of the net
economic externalities generated by .the project; it should

never be more than the sum of these externalities.v

The net economic externalitiés are defined as the
benefits or costs that accrue to the general public other than
investors in the project. They are given by the difference
between the present value of the net social benefits, discounted
at the social discountlxate, and the present value of the net
private Dbenefits (i.e., the net revenue received by the

private investors), discounted at the private rate of discount.

eeo 17




Only if the net economic externalities are positive,
would Canadians (other than the ihvestors in the project) gain
.mofe benefits by investing in this project than if the
resources were investea somewhere else in the economy. Any
amount over and above the sum of the net positive economic
externalities, i1f granted, would generate windfall profits

for the private investors without giving any net benefits to

the rest of the society.
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4, MAIN CONCLUSIONS

A(

ThlS paper has attempted to develop a framework for
applylng beneflt—cost analvs1s technigue to 1ndustr1al r
prOJectS-fn.order to assess their sultability for grants under

the RDIA7grants!program;'
The main'conclusions can be summarized as follows:

1. The main purpose of projeot evalnationuis toeeneure that
if a project is;undertaken,,sooialvwelfare will increase.
Social Welfare{dependé'on efficiency as well as ecuity
(in personal 1ncome dlstrlbutlon) Project appraisals,

it 1s argued 1n thlS paper, should be done on the basis

of eff1c1ency alone and equlty should be dealt with by -

other pOllCV 1nstruments (e. g., taxation and minimum wages). - -
Moreover, it 1s arqued further that a decision on the-
’sultabll;ty}of a progect,for RDIA grants can be taken

effectively on the basis of efficiency alone.

2. 'Efficiency of.a orojeot can be measured ronghly by
net additions that it mav make to the economy (i.e.,
national income). It, therefore, follows that a project
-is. 'deemed efficient and hence worth undertaking if its

aggregate benefits are greater than its aggregate costs.
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The main purpose of the RDIA grants program is to attract
manufacturing industries to less developed regions. It,
therefore, is important that in the case of projects
considered fér RDIA grants, national efficiency criterion
of project appraisal is modified by regional development
considerations. For this purpose, it is recommended that
(1) in measuring the costs of a project, shadow price of
labour be used even though market wages are paid, and (ii)
in calculating its benefits, multiplier effects be counted
when there is less than full emplovment of resources in

the region.

To decide whether a project should be given an RDIA
grant, it is useful to conduct its economic viability
study (or its bénefit—cost gnalysis) in two distinct
steps; first to carry out a commercial viability analysis

and then to convert it into an economic viabilityv studv.

Commercial viability analvsis is carried out most of the
time by using the DCF (discounted cash flow) method of

project evaluation.

For econbmic viability analysis, the streams of benefits
and costs are modified to reflect the fact that whereas
commercial evaluation of a project is done from the
perspective of a firm (which is interested "'mainly in
profits), the benefit-cost analysis (or economic viabili-

ty analysis) is conducted from the point of society as a
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whole and, therefore, is concerned with social welfare.
Moreover, the private discount rate (used as a discountinc

factor) is replaced by social discount rate.

It is recommended'thét the discounted cost and benefit

streams should be compared by using the net present

value (NPV) criterion of project selection.

The paper recommends that a 10 per cent. rate be used as
the relevant social discount fate. .Its counterpart in
the pr;vate'sector is estimated at 6 per cent. Both
these rates~arevto be treated as real rates (net of
inflatiOn) of interest as opposed to their nominal (or
financial)'Valdes. Moreover, it is éuggested that no
premium be addéd to these rates to take account of the

risks involved in a project.

Because of the presence of market distortions, very often
the market pridés have to bé adjusted so that thev reflect
the true social values of inputs and outpdts. These
adjusted maiket priées are called the "shadow" or

"accounted" prices.

The market prices and the private financial cash flows
(calculated for commercial viability analysis) have to be
adjusted to account for the presence of taxes and

subsidies. For example, the prices used to calculate

]
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social benefits should include sales tax and exclude
subsidies. All direct taxes (such as the corporation

tax) generated by the project should be added back to the

' financial cash flows as benefits and all subsidies

provided to a firm must be treated as costs.

It is argued that the social opportunity cost of the
unemploved labour should not be taken as zero. It should
be determined bv the supply price at which an unemploved
worker is prepared to offer his services. The paper
after making a few simplifying assumptions, especiallyv
that 50 per cent of the new jobs created in the Atlantic
Region will be taken up by the unemploved, produces a
rule of thumb; the social opportunity cost of labour in
this region is given bv 60 per cent value of the actual

annual wage bill.

It is recommended that a 15 per cent premium should be
put on the net foreign exchange earnings generated by a
project. However, this recommendation is based on the
assumptions that the restrictive trade policies will be
maintained through out the life of the project and that
all trade restrictions are completly irrational and
totally harmful to society. The second assumption is not
always warranted, sorme of the restrictions may be imposed

to enhance the efficiencv and welfare of society. Under
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viability ahalysisﬂof'é project should be done with and
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such circumstances no adjustﬁeﬁt to the market rate of
exchange is required. However, it is difficult to find +
out which part of the restrictions is harmful and which .

is useful. 1It, therefore, is suggested that economic

without placing a premium on its net foreign exchandge

benefits.

The paper argues that multiplier effeéts of a project

should be taken into accdunt in calculating its benefits;
especially in selectiné and locéting,industrial plants in

regions with lagging economies.

It reports some possible multiplier values for most of the
important Atlantic Region industries and suggests a rule

of thumb; multiplier effects of a project should be -
measured by using multipliérs at about half of Fheir
éstimated values for at least 5 years assuming that 50
per cent of the total impact is felt in the first yeér,
75 per cent in the second, 95 per cent in the third and

100 per cent in the fourth and fifth year. No indirect

effects may be calculated beyond a 5-year period.

The RDIA grants should never be awarded to such projects,
as are neither commercially nor economically viable.
Projects which are economically but not commercially

viable and projects which are commercially profitable
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but would not move to a lagging region unless some
financial incentives are provided should be considered

for grants.

The amount of RDIA grant to be awarded by government
should be linked to the size of net economic externali-
ties generated by a project. It should never be more
than the sum of these externalities. They are defined
as the net benefits that accrue to the general public

other than investors in the project.
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