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Preface

Cccasional Paper #9 is a respcnse to several specific econcmic
analysis questions of the MISOE resident staff. These questions were ex-
plored during several meetings of the MISOE resident staZf and Dr. Jacob J.
Kaufmarn, Director and Professor of Economics, “ennsylvenia State Umiversity,
Institute for Research on iluman Rescurces. Dp. Xaufman included Cr. Elchanan
Cohn of his staff ia these discussions. Subsequent to these discussiomns,
Kaufman and Cohn develnped Occasicnal Paper #9 as a formal record of their

suggastions tn MISOE.

Since the questions of MISOE resident staff to Kaufman and Cohn were
focused on technical aspects of cost~impact (benefit} analysis, the substance
of this paper is designed tc treat ccncepts of cost and benefits required for
cost-impact analysis, as well as to deal with the methodology of cost-impact
analysis.

An introduction to cost-impact analysis is included in Occasional
Paper #9 as a3 basis for fitting the techmical discussion of Parts I1, IITI and
IV together. This introduction was Previoucly presented in Monograph I as a
preliminary-view of cost-impact analysis. Dr. Kaufman decided to repeat his

earlier description in Occasicnal Pspen #2 as background for the non-economist.

Dr. William G. Conroy, Jr.

Principal Investigator, MISCE
Winchester, Massachusetts
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Introduction

The pucvose of cost-effectisenecss or cost-benefit analyses
is to introduce into the public sector the equivalent of the market

constraints in the private sector. In the private sector a businecs

S

538

firm has a useiul barometer by which it can assess its performance
during a given year, namely, the profit and loss statement. Simplis-~
tically, a profit and loss statement sets forth the revenues reccived
frem .the sales of the products of the firm and the rosts incurred in
producing these products. The difference is profits (or losses).

The firm is in a position of analyzing its revenues and costs and
attempt to maximize the former and minimize the latter. One way of
reducing costs or increasing revenues is to change éhe process of
production so that prolits can rise.

How can this approach be translated into the public sector--
occupational education, for exanple? Educational administrakors must
seek proxies or surregates for revenues. -fhese "revenues" can be in
terms of perforwance goals or impact goals. There is no problem of
costs in the public scctor which does not exist in the private scctor,
and the production process in the private sector is the equivalent
of the educational process in occupational education.

The basic challenge to an analyst i{s to determine the proxies
or surrogates for output .n the pnb%ic sector and attempt, if possible,
Lo transtate those ontput. (performance or impact) measures into
dollar terms. Ceviain measures--such as income--can he handled with-
out preat difrleulty,  Ouvher measures of output can be tramslated into
dollar terms indireccdy ov by comparing the results--in non-ngonctary

terms~-with the costs involved.
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It should be recognized that rhese procedures are not simple--
but reasonable estimates can be made.

The real problems in cost-effectliveness or cost-benefit analyses
are a lack of understanding of the approach and a lack of understanding
of ghe concepts.

It is the purpose of this occasional paper to set forth the
theoretical concepts involving costs and benefits which underlie this
approach. With such an understanding and with the elimination of
ignorance or misconceptions, the groundwork can be laid for a system
bty which society is in a position to allocate its limited resources

in the most effective manner so as to achieve its goals.
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I. A Discussion of Cost-Impact Analysis

/

It is the purpose of this section to discuss the relationship

of impact to costs (at times referred to as cost-benefit analysis)
in terms of (a) its logic and meaning; (b) some of the miscenceptions
which prevail concerning this method; and (c) the methodological and

data collection issues which arise.

Logic and Meaning of Cost-Benefit Analvsis

Under a free enterprise ecconomy most private wants are satis-
fied through the wo;kings of the market mechanism. Under this system
it is assumed that, as a result of consumei choice, goods and services
will be produced to satisfy these private wants and that the limited
resources of the economy will be allocated through the operations of
the market in a manner which will yield the greatest output with a
given amount of resources.

There are, on the other hand, certain needs and wants which
are mot or cannot be satisfied by the private sector. A second grvoup
of wants, described as social wants, are those which "must be satis—
fied by services that rust be consumed in equal amounts by all.”

These services are cuch that some people can benefit from them even
if they do not pay for chem. And there is no reason to think that such
persons would make voluntary payments. Governmental expenditures of

thic type aipht include expenditures for flood control, defense, san-

itation, cote,
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A third group of wants which could be provided by the private
sector but, for a variet& of reasons, are handled by the public sec-
tor becausé society considers them meritorious, may be referred to as

{
"merit" wants. TIncluded in this category are such items as-low-cost

housing and "free" education. In these instances THe Wants could be

satisfied by the private sector but society apparently thinks that

there are cercain social benefits which flow from these .activities * 1
and therefore society assuﬁas_the responsibility to satisfy these
wvants. .

It is not the purpose of this section to discuss "the pros and
cons of whetner the government should concern itself with these fmerit"
wants. But it is the purposc of this section to concern itself with
the method by which it can be determingd’whether the provision of
certain social and merit wants by the govermment are carried on effi-
ciently, consistent with the objectives for which it has assumed the
responsibility. And by efficiéncy is meant the attainment of a given
objective at the lowest possible cost or the maximizing of a given goal
at a givén cost.

In the private sector of the economy the ﬁarkét'place, in gen-
eral, i; the place where these evaluations take place. The inefficient
firm may have to go out of busincss. The firm that does not produce
goods and scrvices which satisfy the nceds of the consumers may not
survive. But vhat tests for efficiency and survival do we.havc when

the goverrment provides the goods and services?

The only alternative to the market place for the purpose of -

testing the efficiency of production or the quallty of the product ig
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by cost-benefit analysis. Such an analysis is nothing more than an
attempt to establish thé equivalent of a system of market principles
for various types of government activities. It might be reasonable
to assert that the method of analysis is not fully developed and that
the data available are not adequate. Such charges, howvever, do not
negaté the necessity to develop appropriate tools and to-ohtain ada-~
Quate data to judge a particular government ac£ivity.

The fact is that there is a tendency or: the part of some edu-
cators to talk eimply in terms of the 'needs" of education. Their posi-

tion is simple: the governmental agency should raise tvhatever funds

are necessary to meet these "needs.” On the other hand, there are

some who assert that there i; a fixed sum of money available for edu-
cators to spend on education. The fact is that one should not talk
about education in terms of cost or needs alone. No cost can be jus-
tified without a reference to vayoff. And the Sat;sfaction of any

need cannot be justified without reference to cost.

a

<

This means that one cannot discuss the need for, or the impact
of, ;ocational education without relating them to costs. Nor can one
talk about the costs.of vocational education;without relating them to
impact. 1If private vocational schools survive it is reasonable to
assume that these schools operate at a profit and that the. private scc-
tor of the economy is willing to pay the price of tuition. It is not
unreasonable to assume, further, that the buyers of the education find
that it pays off. We can also assume that the profit motive will be

a sutficient stimulant to the owner of the private vocatjonal school

to keep costs as low as possible.




But what controls do we have over the public education? What
incentives are there for the public educator to keep his costs down?
What evidence is there that public education is being provided effi-
ciently? What evidence is there that the objectives are being achieved?

It is béing suggested that these are legitimate questions to

" ask during a period in our society when there are many demands for the

provision of social and merit goods by the government. And, even within
education, there are many demands for different forms of education._
This means that decisions must be made as to the allocation of resources
amohg competing educatiqnal programs. The only appropriate method "for
making these decisions is on the basis of a cost-benefit analysis.

One aspect of cqst-benefit.analysis which should be stressed
is that it is basically a "way of thinking." It tends, first, to force
an administrator to think through his objectives. This does not mean
that thé objectives are easy to state. Too frequently they ate ex-
presseé’too broadly and do not reflect the "real" objectives. It is
not enough, for example, to state that the schools educate for the so-
called "whole man." We must be more specific. Nor can it be stated
that, for example, vocational education is designed tn place a young-
ster in a job, 1Is it a job.relaﬁcd to his training? 1Is it a job solely
in terms of an initial placement or are we concerned with the duration
of the job? Is it simply the first job or a series of jobs? Is'it a
Job that leads to promotion? 1Is it a job that is satisfying to the
graduate? '

Second, cost-henefit analysis, as a "way of thinking," tends

to force an administrator to concentrate on costs as well as objectives.




The point need not be repeated that inputs,'ﬁroduc;s, and impact are
interrelated and must not be considered separately.

‘ Third, cost-benefit analysis, as a “way of thinking," forces
an administrator to think in terms of "alternatives," that is, to think
in ternis of altergativc ways of achieving the same objective. To refer
to the satisfying of wants in the private sector again, it should be

noted that the pressures of competition tend to force private enterprise

to seek other and better means of producing a good or a service. Simi-

larly, the concentration of alternatives forces the educational adminis- -

trator to scek other and better means for the education of youth. 1In
this way we can geE change and innovation in eduéation. In fact, it
is the failure to evaluate educational curricula that leads to stagna-
tion. It is only through constant evaluation th.* we can cobtain in-
novation. 4

The above comments sre designed to indicate in a constructive
manner the logic and meaning of cost-benefit analysis. Despite what
appears to be a rather logical case for this typé of analysic there
is still considerable oppbsition to the technique. Such obposition
reflects, first, certain misconceptions about the method. Second,
. educators have a different (and, at times, erroncous) view of educa-
tion. And, finally, educators viecw evaluation as a threat to their

institutions. Each of these points will be discussed briefly.

Miscanceptions of Cost-Benciit Analvsis

One of the most serfous misconceptions about cost-benefit or

cost-c¢ffectiveness analysis {s that it {s merely a subterfuge for secking




to conduct education on a “least-cost" basis. This is a complete mis-
understandiag of the notion of efficiency. To an economist efficiency
means the achievement of a given objective with the least cost or the
maximization of a given objective with a given cost, Efficiency combines
both input ané output.

A second misconception is that benefit is measuzed only in dol-
lar terms, and chgg this is“a form of crass materialism. Cost-benefit
analy;is recognizes that there are non-economic benefits which should
be taken into account. Such non-economic benefits may inciude voting
behayior. job satisfaction, cultural vaiues, ete. However, it is essen~
tial that these objectives should be established on thé basis of deci-
sions of the community to determine whether it wants to spend its funds
(and how much) for the explicitly stated objectives, economic or non-
economic,

A third criticism usually advanced against cost-benefit analy-
'sis is that theve are some things vhjch are nst quantifiable. Presum-
ably, this means that there is no way in which one can determine whether
or not a given objective has been attained. If this is s0, witat jusii-
fication exists to continue expenditures for objectives which cannot be
quantified? Why the assumption that ron-quantifiable objectives are
automatically'good? Although certain objectives may be difficult to
quantify, every effort should be made to develop "“inferential" (or
proxy) indexes. TFor example, the extent of "interest™ of students in
a curriculus might be inferred from an index of absentceism. Psychol-
ogists can he of great assistance not oﬁly in the development of such

indexes, but also in the creation of the necessary instruments designed

to compute them.




A fourth criticism frequently mentioned is that the cost-
benefit technique has not been fully developed and, therefore, sheuld
not be applied. The first part of the statement is correct, but the
conclusion does not follow. The fact is that once a decision is made
to spend more on, say, vocational education an implicit decision has

beén made that the benefits exceed the costs. Therefore, the issue is

¥

-not whether cost-benefit analysis should be applied to vocatioﬁa@ edu~

c;tion. It is being done every:déy when an educatioual administrator
decides to spend a dollar on vocational education rather than on another
‘typé of education. The only‘questidn is whether the vocational educa-
tion administrator should be required to state exgliciil& the manner
inwhich he arrived at the decision. When the process of decision-
making is made explicit then others have an opportunity to judge the
correctness of the process. It is only in this way that better deﬁi—
‘sions can be made on the allocation of limited resources for educational
objectives. The rejection of an explicit cost~benefit analysis simply
means a refusal to expose oneself to an evaluation of a decision-making
yrﬁcess.

Fifth, there is a misconception that the cost-effectiveness
analyst substitutes his judgenent for that of the decision maker. The
pnalyst mry ask the administritor some pertinent (possibly impertinent)
questions. Tn no instance, however, does he substitute his gonls or
values for those of the administrator. The analyst simply provides
information--costs and bencfits--of alternative lines of action de-
signed to achicve the objectives as outlined by the administracor.

Thq analyst simply assists the cducational administrator in meeting

the objectives of the commity in the nost efficient manner.
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Finally, it is somctimes argued that cost-benefit analysi; tends
to ignore political considerations, or other constraints, which have
been described earlicr. Although the analyst ignores the political
aspects of a program it does not necessarily follow thﬁt the decision
maker should ignore'"politics." This type of amalysis will, however,
tend to reveal the cost of a political degision and may well tend to

minimize the role of politics in the decision-making process.
‘ L




II. Concepts of Costs

A,  Opportunity Costs*

Perhaps the most important concept of cost in economic analysis

is that of opportunity costs. According to this concept, all economic

s

€CoSts are opportunity costs**. In other words, the true cost of any

activity is simply the foregone opportunity to undertake other activ-
ities.

When it is desired to measure the educational costs sustained -
by a pupil (or his family), it is necessary to consider not only diréct
expenditures but also foregone opportunities--such as parenfs' time de-
voted to helping the pup%i with his school worg, transpértation to and
from school, and related activities. Obviously, the measurement of such
costs is not easy. ' '

When the decision-making unit is a school, a school district, or
a sfate school system, the problems of identifying and me;suring the costs

of education are magnified. Again, the guiding principle should be oppor-

tunities forepone. If a given amount of resources were noi to be spent

on education, it could be used in othef-areas—-e.g,, for police and f{ire
protection, better sanitation facilities, improved water and air quality,
highway construction; or, perhaps, it could be rctuyrned to the citizens
in the form >f a tax cut or tax rebates.

Whenever cost data are desired, care sﬁﬁuld be taken to identify

the unit for which costs are to be measured. If the cost of secondary

*Adapted from Elchanan Cohn, Teh-wei Hu, and Jacob J. Kaufman,
The Costs of Vocaticnal and Nonvocational Programs, The Pennsylvania
Stute University, Institute for Researci ou Human Resources, 1972

*%Sce, for example, Frit: Machilup, The Production and Distribution
of Knovledee fn the United States (Princeton: Priuceton University Press
1962), Cluapter Jv.
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education to a school district is being considered, costs borne by other

public bodies (local, state, and federal governments) as well as by Pri-
vate iadividuals--students, their parents, residéﬁts in tue school
districts (wieh or without school-age children) can be ignorsd. On the
other hand, if the costs of secondary education horne by society are to
be measured, consi&eration shuwig pe given not only to costs accruing

to the school district but also to costs which are borne by other public
and private bodies. For example, extra supplies purchased by the stu-
dents should be calculated as well as the costs of added police and fire

'pfotection borne by the state government.
B. Capital Costs*

Social (and private) capital costs are fundameritally no differént
in nature tﬁan social (and private) current costs, anh. thus, wvhat follows
should not be construed as suggesting so. Capital costs can be broken
down into four different elements:

a) Site acquisition costs;

b) Capital improvements to the site;

¢) Physical plaﬁt and building costs; and,

d) Equipment costs.

There are serious problems involved in measuring capital costs
to education. These problems stem from several physical and institu-
tional factors. Two of the most important factors are: 1) the
physical plant of the school usually has an economic life longer than
the period of training for anv given educational cohort; 2) the scrvices

of this capital stock are not easily valued in market terms.

* adapted from Teb-wei Hu, Maw Lin Lee, Ernst Stromsdorfeg and :
Jacob J. Kaufman, A Cost-Effectivencess Study of Vocational Education, F
The Penasylvania State Undversity, Institute for Research on Human s
Resourcues, Mvch 1909, :
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Four possible treatments for valuing this capital exist. ?irst,
one can argue that once the capital stock exists, especially the physi~-
cal plant and buildings, it becomes sﬁecific to the educational process
and thus has no alternative use. 1In this case, sorial capital costs

would be zero in the short run, since no opportunity cost is involved

_in their use for a cohort of students which uses the capital after the

decision was made to create the school. This is a tenuous assumption,
though, for it is easy to discover alternative uses for such capital

stock. Thus, the value of the educational physical plant is not zero

in competiqg uses. But since it is not a perfect:substitute for these
competing usés, the market value of the competing uses does not gfactly
reflect the opportunity cost of using the non-renovated physical plant
for educational purposes. If one went to the market to price the value
of the non-renovated educational plant in terms of its potential value
as a hospital simply by observing what the value of a hospital was, the
value qould be overstated. Thus, the value is not zero, but it is less
than the apparent value of alternatives since, with;ﬁt renovation, it
is not a peréect substitute. And, even with renovation, such factors
as location, which cannot be changed, continue to exist and reduce the
degree of substitutability, thus forcing one to adjust downward the
opportunity costs implied by measures of values of foregone alternatives.
Second, historical costs of building construction and site
acquisition can be used, but these historical costs are essentially
irrelevant since they.havc no necessary bearing on the present oppor-
tunity costs involved is using the capital stock in question. They )
do not reveal what the current ecoﬁﬁmic vialue of the capital resource is.

Current economic value could be less than, equal to, ot greater than

historical cost.

r
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Third, the use of replacement costs is a possibility in the
attempt'to measure capital costs. However, it is obvious that in
many cases it would cost more to replace exactly a building than the
building is currently worth in economic terms. The use of replacément
costs would over=-value the capital resource, given a rising price
level and assuming no compensating technological change in construction
technique.

Fourth, an estimate of current assessed valuation could be
used to arrive at a measure of the capital costs. However, the valua-
tion standard used becomes critical. In actual practice, the valuation
standard amounts to a combination of historical costs adjusted by a
price index of replacement cost so that this meaéure is no better than
the replacenment cost measure.

In short, it is not obvious what price resulting‘among these
four choices should be attached to the capital inputs to get a measure
of the opportunity costs, Noné of the above is correct in a pure

theoretical sense.

The Capital Recoverv Factor. Even if the true economic value

of the capital resources in use has been measured, the problem gtill
remains as to the measurement of the rate at which the given capital
stock is used up over the course of the investment process when more
than one cﬁhort of students employs the capital stock. Two courses
of action have been suggested for use. One is to attempt to measure
an imputed rent and depreciation to the capital stock by making
analogies with respect to what amount of rent (i.e., return on the

capital investment) the capital item would yield if it were being em-

ployed in the private sector of the economy. Some notion of depreciation

1 g P B 4 PP
! “
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;is édde& to this. But such a technique is subject to a great deal of
arbitrariness and uncertainty,

In order to get a measure of the rental opportunity cost it is
necessary to go to the market place and attempt to identify capital re-
sources which represent alternatives to the resources employed in the
educational process. This will allow one to determine the value of
foregone alternatives. But, again, any imputed rent based on market
observations will most likely overstate the value of the capital re-
sources which are already committed to education. Thus, a great deal
of judgment is involved in adjusting the observed market prices so
that they more closely reflect the t;ge opportunity costs.* o

An alternative technique for estimating the rate of capital
use lies in employing the “capital recovery factor'" (CRF). The
apﬂiication of this technique automatically accounts for both rent
(interest) and depreciation.

The'capital recovery factor is that factor which ". . . when
multiplied by the present value of capital costs,~is the level [aﬁerage]
end~of-year annual amount over the 1ife of -the project necessary to

pay interest on and recover the capital costs in full." *%

*For a general discussion of the problem of imputing opportun-
ity costs to resources enploved in the public sector see Roland N.
McKean, "The Use of S..adow Prices,” in Samuel B, Chase, Jr., Editor,
Problems in Public Fxpenditure Analvsis, Studies of Government Finance
(The Brookings Institution: Washington, D.C., 1968).

**See Jack Wirshleifer, ct al., Water Supply~--Economics, Tech-
nology, and Policy (Chicago: University of Chicago Press, 1960),
pp. 158-59. Published tables for calculating the CRF mav be used. See,
for example, Gerald A. Fleischer, Capital Allocation Theorv (New York:
Appleton-Century-Croits, 1969), Appendix, p. 295 ff.

MLt




The formula is as follows:

CSosa s p®
a+dt-1

[

vhere ¢ 1is the capital recovery factor (annual capital cost); C0 is the
present value of capital in use; i is the social opportunity cost rate
of capital or investment funds; and n is the number of .years over which
benefits (of the capital in question) are returned, that is, the project
life. In some respects, this technique is no less arbitrary than that
which imputes rent and depreciation, Apart from the problem of estab-
lishing the present value of the capital in use, essentially arbitrary
Judgments must be made with respect to the values of n and i.

Figure 1 describes how a hypothetical.capital usage stream
would appeaf‘for a school building built in 1917 with one wing added
in 1937 and a major renovation occurring in 1957, given appropriate
assumptions on the social Oppértunity cost of investment funds and the
time period concerning the flow of benefits related to each capital
item. (A major renovation is a renovatisn which increases the economic
vdlue of the capital item in question. At some point, arbitrary dis-
tinctions have to be made between what is renovation and what is main-
tenance.)

The time period over whic' costs are measured in this illustra-
tion extends from fiscal year 1936 through fiscal year 1960. So, for
example, average annual capital costs for physical plant in the example
below would be Oa.for fiscal year 1956 and 0Ob for fiscal year 1959,

Several problems exist with the use of this technique. The

first is that the CRF does not necessarily fndfcate the amount of

capital wsed in any given vear, It only states the level annual amount
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needed to recoup the principal and socizl opportunity cost, that is,
interest, given the project life. The actual amount of capital used
up in any given year could be the same, more, or less than this
amount,

Related to this problem is the fact that more than one: cohort
of students may utilize a given capital item during the life of that
item. For instance, if a capital item has an economic life of n years
and it takes an educational cohort three years to.complete its training
(investment) process, then at least n-2 cohorts will make use of that
capital stock. If a capital item is inétalled in an on-~going educational
project, given that it takes 3 years to train a cohort, three cohorts
are always using that capital item. Here there is a joint cost problem,
In any time period, how much of the capital use is due to each cohort?

Since there are no satisfactory solutions to these problems,
the CRF may be used on the assumption that each cohort of students
uses the capital stock at an equal rate during the investment (schooling)
process.

Another method for the imputation of depreciation and implicit
rent has been outlined by. Schultz.* According.to this method. the re-
placement value of school assets is first calculated. An interest rate
(such as 5 percent) is chosen to calculate "implicit rent" (the foregone
opportunity to rent the premises for noneducational uses). Further, de-

preciation is calculated by estimating (1) a given distribution of school

*Theodore W. Schultz, “Capital Formation by Education,”" Journal
of Political Fcunemy, Vol. LXVIII (December 1960),pp. 471-583. Schultz's

formulation has heen applied, vith minor changes, in Arthur J. Corazzini's
"The Decisien to Invest in Vocational Education: An Analysis of Costs
and Beneiits,"” Journay of Human Resources, Vol 111 (Supplement, 1968),
pp. 88120,
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asset values among land, buildings, and equipment and (2) the expected
useful life of each class of assets. Using various sources, Schultz
concluded that implicit rent and depreciation amounted to approximately
8 percent of the value of school assets.

A convenient source of information for the replacement value
of assets is the insfred value of school buildings and grounds. Capital

costs can be computed by amortizing the insured values on the basis of

- estimates of expected lifetimes of assets.

C. Average, and Marginal Costs¥*

Cost data compiled and analyzed by educational administrators
and policy makers in various levels of government have long been con-
fined (with some exceptions) to what economists call average costs.
Yet, decisions made on the basis‘of average costs may be shown to
lead at times to inefficient results, to the extent that average costs
differ significantly from what economists call marginal (or incremental) ~ -

costs.

Definitions of Averape and Marginal Costs. Suppose that suf-

ficient data exist so that the total costs of educational programs (the
least possible costs necessary to sustain each program) may be calcu-
lated. For e*ample. let the total costs of a program in a secondary
curriculum be given as in column 3 of Table 1, where costs are given
by section size (measured in terms of number of pupils). 1In Section A,
with 10 pupils aﬁd $1,000 in total costs, per pupil cost is $100. To
the extent that all pupils are alike, the figure of $100 is analogous

L

to vhat economists define as average cost.

*Adapted from The Costs of Vocatioual and Noa-Vocational
Programs, op,cit.
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TABLE 1

Hypothetical Cost Function for
a Secondary Educatiornal Program

Total Average Marginal
Sectiap No. of Cost Costd Cost
Pupils (%c) (AC) (MC)
(1) (2) %) () ()
A 10 $1,000 $100 100°
B 20 1,500 75 50
c 30 1,750 58 25
Total 60 $4,250 $ 71

aAverage cost equals column 3 divided by column 2.

D2rived on the assumption that total costs are zero when
enrollment in this course is zero.

DEFINITION: Average costs are given by total costs
divided by the number of units of output. In educa-
tion, when all pupils may be assumed to be alike--or
when characteristics of pupils are taken into aceount
in some way (to be discussed later)--per pupil cost
may be ufcd as a surrogate for average cost.

But what is the cost of adding one more student to this program

=-or, for that matter, of adding another section of the program to the

curriculum? If the data on the costs of this program are pooled, as

showa in Table 1, it is .found.that, for the entire program, per pupil

cost is $71. Can one therefore conclude that admitting one additional

pupil will result in a cost increase equal to §71? Tahle 1 clearly

indicates that this is not the case. If ance individual is added to
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Secition A, extra costs would be at most $100. 1If he is added to Sec-
tion B, extra costs would at most $50 (= [$1,SQO -~ $1,000]1/10), while
adding him to Section C would not be likely to result in an additional
cost of more than $25 (= [$1,750 - $1,§00]/10). These figures are

marginal costs. They are obtained by computing the additional cost

per pupil of conducting a class of 10 pupils as opposed to no class;
a class of 20 as opposed to a class of 10; and a class of 30 as opposed

to one of 20.

DEFINITION: Marginal costs are derivéd by computing
the change in total costs divided by the change in

the number of units of output. In education, marginal
costs may be obtained by calculating the change in
total cost per change in the number of pupils.

It should be noted that the use of the number of pupils as a
surrogate for the number of units of "output” is questionable, sincé
the quality of education is likely to vary among pupils either within
any one school or between schools. But average and marginal cost con~
cepts with the number of pupils as a proxy for units of output may be
used as long as average and marginal costs in cducation are clearly

understood.

The Marginal Costs of Vocational Education. On the basis of the

definition of the marginal costs of educational programs it is possi-

ble to offer a concise definition for the added costs of vocational

education.

DEFINITION: The marginal costs of a vocational program

are measurced by calculating tre difference hetween the
marginal cost of the vocational program and the mar-
ginal cost of the altermative secondary academic
prozran. .
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The choice of the alternative secondary academic program is of
considerable significance. The reason for this is tha: marginal costs
in secondary academic education are likely to vary by type of course °
taught. If the alternative to vocational education is English or
social science, the added costs of vocational education are likely to
be much greater than if the alternative i{s physics or chemistry.

The;e points can be illustrated vwith Table 2. Suppose that
the vocational program requires a class size of 15 students or fewér,
with total, average, and marginal costs as depicted in the table. It
is also assumed that enrollment in a chemistry laboratory is limited
(in this illustration) to a maximum of 15 students. On the other hand,
enrollments in English and social science programs are allowed to reach
capacity levels of 100 pupils per ciass. Furthermore, Table 2 assumes
that marginal costs in the vocational program decrease slightly as en~’
. rollment expands (from 0 to 15); margiral cosgs are constant, at $1N0,
in the chemistry laboratory (indicating that additional studerts re-
quire additional attention from teachers as well as their own equipment
and supplies); aﬁd. finally, substantial economies are obta{ned by in-
creasing English and social science classes (due to the fact that one
teacher could handle 5, 10, 15, 20, or as many as 100 pupils, without
educational "quality" being drastically affected; changes in the
quality of instruction and the need for more spacious classrooms as
the number of pupils increases are reflected in the increase in total
costs from $250 to $500.

CGiven such data, it is quite clear that the added costs of
vocational education vary with (1) the number of pupils attending vo-

catfonal classes and (2) the tvpes of academic proprams that the
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~ TABLE 2

Hypothetical Cost Functions for Selected
Secondary Academic and Vocational Programs

Ra. of Total Average . Marginal
Progran Pupils Cost Cost Cost
Vocational 5 $1,000 $200 $200°
10 1,800 160 160
15 - 2,550 "170 150
Chemistry 5 $ 500 $100 $100%
Laboratory .
10 1,000 100 100
15 1,500 100 100
English or 5 § 250 $ 50 $ so*
Social Science
10 275 27.5 5
15 295 19.7 4
30 350 11.7 3.7
100 500 5 2.8

a .
Derived on the assumption that total costs are zero when en-
rollment in this course is zero.

vocational students give up. If a vocational program is substituted for
a chemistry laboratory, and if enrollment in the vocational program and
the chemistry laboratory are initially 14 and 15, respectively, the cost
of removing the fifteenth student from chemistry into tﬁ;\§ocationa1
program is given by §150 - $100 = $50. Compare this figure to the dif-
ference in average cost: .$150 - $100 = $70. 1If the overall per pupil

cost in the academic program were compared to the per pupil cost of the
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vocational program (a comparison many would make), it is likely that the
“added" costs of vocational educatign would appear to be far greater
(considering that chemistry laboratories are probably atypically ex-
pensive),

The extra cost of adding ome student to the vocational program
wili be higher, in this case, the smaller the program's initial enroll-
ment. For example, if a student were to switch from the chemistry lab-
oratory to tha vocational program--which had only nine pupils--the extra
costs would be approximately $60. If enrollment in the vocational pro-
gram was less than fivg before the student changed, the extra costs
could approach $100.

Obviously, if the alternative to attending a vocational pro-
gram wvere attendance in an English or a social science class, the extra
- costs of adding a student to the vocational progcam might vary from
$160 to $177.20, depending on initial enrollments in the two programs.
If two vocational programs are selected (assuming both have the same
cost functions as illustrated in Table 2), a combination of alternatives
might be applicable (such as one English class and one chemistry labor-
atory). The essential points, however, are that (1) the alternatives
to vocational enrollment should be considered and (2) average and mar-
ginal costs of each program must be computed.

Many problems are encountered when these conceptual ideas are
utilized in actual cost studies. For eiample, in computing the total
cost for a given program, how could one impute maintenance costs, ad-
ministrative costs, and fixed charges to this program? Purthef, how

could onc ohtain total cost schedules, even such simple ones as

illustrated in Tables 1 and 2, and hov ean one know which prograus
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are replaced by the vocational program without going through a detailed

survey of students and teachers in each school?

D. Short~Run and Long-Run Costs?*

The discussion to this point has been cast mainly in yhat may
be termed "short-run" analysis. The questions were posed in terms of
one individual switching from one program to another, and the physical
size of the school in question was presumed to be fixed. In the long
run, however, construction of new facilities may tgke place, and long-
run éost‘functions may be substantially different from shor t-rua cost‘

functions.

Long~Run Cost Functions. Long~run decision-making processes
involve such questions a;: Should one wing be added to the building?
Should new schools be built? What should be the optimal size for each
of the schools in the district (size being measured by enrollment
capacity)? To answer such questions, the school administrator and his
advisers must be aware of the long-run cost function facing the schools.

In Tables 1 and 2 it was implicitly assumed that the short-run
cost functions for the respective programs would apply to any and all
séctions-of similar enrollment, regardless of whether there were one
section or several. Such an assumption is acceptable in the short run
since, by definition, additional classroom space could not be made
available during the decision period; the number of sections for each
course could not ;ary significantly. (One could still shift students
from one program to the other; but new machine shops, chemistry labor-
atories, and so forth could net bhe constructed.) In the long run,

houever, it may be possible to vary the number of ciassrooms and

— " o .+ b s s o

#Ihid,
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laboratories and, as a result, to change the average and marginal cost

schedules for each program.

Econonies of Scale. When long-run cost functions are such

that lower per unit costs are obtained when school size (or the num-
ber of classrooms) increases, economies of scale are said to exist.
For_a range of school sizes, economies of scale are realized by the
school such that expansion of school size is expected to result in re-
duced per unit costs. If the per unit cost function is U-shaped, a
point is reached when scale economies are entirely exhausted, and
where diseconomies take over, such that larger school sizes result in
increased per unit costs. Several studies of elementary and secondary
education costs have found economies of scale at some range of school
sizes, indicating a plausible discrepaccy between short- and long-run

costs of education.*

Optimum School Size. An optimum school (or program) size may

be calculated from a U-shaped long-run average cost curve. In some
cases the optimum point is meaningless, as it reflects enrollments that
are not likely to be reached in the foreseeable future. Then the opti-
mum is given by the largest possible enrollment which could be contained
in a single school (or program). Consolidation of school districts or

s
of separate schools within a district may be suggested.

*See Elchanan Cohn, "Economies of Scale in Iowa High School
Operations,"” Jouvrnal of Muman Resources, Vol. III (Fall 1968), pp. 422-
32; wWalter Mettich, "Rquilization Grants, Minimum Standards, and Unit
Cost Differences in Education," Yale Economic Essavs (Fall 1968), pp. 5~
55 (a study on elomentary and sccondary schools in New York and Michigan);
Donald B. Oshurn, "Leonemics of Size Associated with Publie High Scheols,"”
Review of Eeononics and Statistics, Vol. LII, No. ) (February 1970), pp.
113-15 (4 stmdv of Yissouri public hiph schools); amd John Ricw, "Leonomice
of Scale in Hivh School Operations," Review of Feonmmics and Statistics
(August 1966), pp, 280-87 (a stndy of Wisconsin pubiic hinh schools).
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- A unique optimum exists only when the long-run average cost
curve is U-shaped. It is possible that the long~-run average cost
curve declines in a given range of schocl (or program) sizes, but then
apprc~ches a constant level. Statistical support of such a pbenomenon
has been shown in rccant qrndics on the costs of secondary education

in Iowa and Michigé%.

E. Statistical Cost Functions *

Two kinds- of general specifications for cost functions will be

presented.

First, we assume that the quality of traiﬁing under each pro-
gram is homogeneous across all schools. Therefore, the statistical

cost function for each program is:
(1) Cost = f (total number of student hours)

Equation (1) specifies implicit relations between the dependent (costs)
and independent (student hours) variables. The explicit functionai .
form chosen may be a linear relationship or a nonlinear relationshié
(such as the addition of a squared term to the function),

Secondly, the homogeneity assumption referred to above may -
not be entirely realistic. The quality and cogt of a program may
vary with a school's lbcation, the type of community, the type of
schools, and other factors. To test aud/or control for structural

differences among schools the folloving variables are introduced:

(1) locational factors (region, population, type of community; (2) socio-

economic conditions which might affect costs (c.g., number of "poverty"

*Adapted In part from The Costs of Vocational aud Nonvocational
12}33:2y5, Op.cit,

- —— e e
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or minority students); (3) type of school (comprehensive secondary,
secondary vocational, etc.); (4) quality or price of school inputs
(e.g., average teacher salaries, price per unit of equipment, etc.);
and (5) measures of instructional quality--given by output and/or
impact proxies. The general specification of this, more complex,

description of the cost function is given by:

(2) Cost = £ (enrollment, locational factors, socio-
economic conditions, type of school,
quality or price of school inputs, and

instructional quality)

Shape of Cost Funztion: In line with accepted economic theorw,
a short-run precduction function is likely to look something like the
Braph in Figure 2 (where factors other than enrollment are properly

controlled).

Cost TC

Fixed
Costs

enroliment

FIGURE 2

Short-Run Cost Function
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Algebraically, such a function may be represented by a cubic

function:
2 3
(2) TC = a + bE 4 cE° + dE

Where TC = total costs, E = enrollment, and a, b, ¢, and d are con-

stants (a being fixed costs, i.e., TC when E = 0).

Since average cost (AC) is defined by TC/E, we have from
(2):

"(3) AC = TC/E = 24b+cE+ dE2

The AC function in (3) is likely to display a U-shaped curve.

. Marginal cost (MC) is the change in TC associated with a unit

change in E. Mathematically:
(4) MC = dTC/dE = b + 2¢E + 3dEZ

From Equations (2)-(4) we can calculate TC, AC aﬁd MC for a stipu-

lated level of E.

Since, in most cases, cost and enrollment data encompass a
relatively small range of all possible enrollment-cost combinations,
it is quite likely that a linear function for TC will be a very good

approximation of reality.- Then we have:
(5) TC = a + bE

and therefore,

(6) AC =

i

+b




and

(7) MC =D

AC will approximate a rectangular hyperbola whereas MC will be constant

throughout (for all levels of E) and be equal to b.

F. Cost-Sharing:

The problem of joint costs has been alluded to earlier. When
vocational education shares facilities with adult education or MDTA
programs, the;e is both a potential problem of_joint costs and a con~
ceptual issue of opportunity costs. Would the sites, buildings and
equipment be the same had there been no adult education? If the auswer
is yes, then capital costs of adult education are iimited to extra wear
and tear (nccessitating more frequent replacement of equipment or facil-
ities) and some repair and maintenance costs. On the other hand, if
investment in facilities and equipment is likely to be greater because
it is aqticipatcd that the same facilities would be used in adult edu-
cation or othe¥ nonstudent programs, it would be legitimate to assign
to adult education, etc., these extra costs (in addition to deprecia-
tion, repair and maintenance costs as discussed.above).

Since the ﬁroblem of joint costs exists in any evenf, one might
once again assume that all users of the facilities utilize the capital
stock at an equal rate during the investment process. One psssibility
for carrying out such a scheme would be to assign costs on the basis of

hours per person instructed (students or adults).
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G. Social vs. Private Costs

The con:ept of opportunity costs suggests a distinction be-
tween social and private costs. What is a cost to an individual may
not be a cust to society, and vice versa. For example, since educa-
tional inetitutions are exempt from paying various taxes, they can
purchase resources.at a favorable rate when compared with other economic
agents. This advantage is not costless to society; it is generally cost-
less to the individuzl. Other examples are educational costs covered
by government subsidies {which are social, but not private) costs, or
pollution froﬁ industrial shops at a vocational school (which- are costs

Lo

to the wider community but not necessarily to the school).

\t\\.
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11i. Concepts of Benefits

There is presented below a list of impact variables which brobably
encompass most of the impact goals that various levels of government
are striving to meet. In addition to the mere 1isting of such vari-
ables, subheadings for each major variable are provided, when approp-
riate, The éﬁbhcadings, in some cases, permit a rather broad choice
of prokies; in other cases, specific proxies are suggested.

1. Employment:

(2) reduction in overall unemployment rate

(b) reduction in teenage unemployment

(c) reduction in minority-group unemployment

(d) reduction in severity of "shortages" in certain
skill-categories (plumbers?)

(e) relatedness of employment to training

Presumably, difterent government agencies might be interested largely
in different aspects of employment. As suggested in Table 3, goals
a - d are likely to be considered by the legislature, whereas persons

in lower government hierarchies may be interested only in goals a and

e.
2. Wages:

(a) hourly rate

(b) annual carnings.

(c) scasonally in job

(d) overtime vork and rate

(¢) fringe benefits
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The hourly rate is generally taken to represent returns to one's sgkill
and productivity. Annual earnings are probably a function of skill,
too, but are affected by such elements as overtime work, amuvunt of non-
.paid vacations that individuals elect (choice of leisure time), and so
on, :However, vhen hourly ecacnings are considered, the seasonality of
the job and extent of fringe benefits should also be considered.

Table 3 gives our Judgment regarding the importance of the various

elements to different government hierarchies.
3. Civic Activities

(a) voting behavior--change in % of voting in given
age brackets

(b)" participation in civie ahd communal affairs:
membership in civic organizations (League of Women
Voters, etc.), boards of education, political

activities, etc.
4. Benefits to Employer and Co-Workers:

(a) reaction of employer to workers' productivity and morale

(b) reaction of co-workers

Proxies to measure these variables have been developed in a recent
Institute study. See M. V. Lewis, E. Cohn, and others, Recruiting,

Placing and Retaining the Hard-to-Emplov (IRMR, 1971), especlally

Chapters 6 and 9,

5. (a) Inventions, patents, copyrights, etc.
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6. Crime

(a) reduction in juvenile crime

(b) reduction in the general crime rate

7. 1Individual Attitude

(a) attitude toward work
(b) feeling about one's pésition in life

(c¢) attitudes toward society

8. Self-improvement

(a) self (informal) study: books, magazines, etc.

at home

(b) formal study: adult and continuing education, etec.
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IV. Cost-Impact Analyses

When impacts (or outputs) are both quantifiable and may be
converted into dollars, one may utilize the familiar benefit-cost
analysis. W¥hen monetization is not practicable (but quantification
of impacts in some other manner still possible), cost-effectiveness

-

analysis may be performed. These will be discussed in turn.

A. Benefit~Cost Analysis:*

Three criteria for public expenditure d;cisiOns have been
widely used in recent years: (1) the net present value rule; (2)
the internal rate of return rule; and (3) the benefit-cost ratio
rule. These shall be examined in turn.

The net present value rule (PV rule) would lead to the selec-
tion of "all projects where the present value of benefits exceeds
the present value of costs.'"* 1If bt and c, denote annual benefits
and costs, respectively, and if the rate of discount is r, the PV

rule implies that we select all projects for which

T -t T -t
(8) X bt(l +r) > % ct(l + r)
t=1 t=1

When it is desired to rank projects in order of their contribution

to economic well-being, the PV rule implies that projects with higher
net present values will he selected first. However, when the decision-
makers are constrained by a budgetary limitation, projects must be

ranked on the basis of their contribution per dollar of invastment.

#Adapted from Llehanan Cohn, Public Expenditure Analysis,
unpublished manuscript

A, Re Prest and R Turvey, "Cost-Benefit Analysis: A Survey,"
Econoric Journal (December 1965): 6383-775; citatfon from p. 703




That is, we compute the present value of benefits as of period 1-~

rather than the present, which is period 0. Let s, = bt = Cp. Then

the present value as of time 1 (Pvl) is given by:

(9) PVl =s, + g st(l + r)-(t -
t=2

Thus, when a budget constraint must be taken into account, we com-
pute for each project PVl/co (where <, is the "fund input2 for the
current period"), and "the rule is successively to adopt projects
with the highest values of this ratio until the fixed budget is ex~
hausted or until the alternative use of funds elsewhere becomes
more desirable than further investments" (Hirshleifer et al., 1960,
p. 161).

The internal rate of return (IROR) rule would lead to the
selection of "all projects where the internal rate of return exceeds

the chosen rate of discount” (Prest and Turvey, 1965, p. 703). 1If

the IRCR is denoted by R, we obtain R by solving the following

equation:
T -t
(10) I (b_~c)@Q+R =0
=

That is, R is given by the rate of discount (r) such that the present
value of net benefits is zero. In general, this rule is equivalent

to the PV rule. However, the ranking of projects, using the IROR

rule, may lead to different results than the PV rule (Hirshleifer et al.,
1960, p. 167). For the ranking of projects. using the IROR rule, we

sclect thouse projects having the higher IROR's.
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Finally, the benafit-cost ratio rule (B/C rule) calls for
the selection of "all projects where the ratio of the present valuye
of benefits to the present value of costs exceeds unity" (Prest and

Turvey, 1965, p. 703). Symbolically, we select projects for which

T -t T -t
(11) X (bt(l +v) /¢ ct(l +r) " >1
) t=1 t=1 .

Again, this rule will select the same projects as would the PV rule.
However ,; ranking projects according to the value of the B/C ratio
could, in some cases, iead to the selection of a different set of
projects than would result if the PV rule were used.

Example: Assume that the benefits of investment {n schooling
could be measured by the difference between the expected lifetime
income of an individual with a given level of schooling and that of
a similar individual with one unit less of education. Using census
cross-sectional data for 1949, Hansen obtained lifetime income
estimates by educational levels.* For this exaqple,'we consider
only investment in 4 years of high school, compared to no investment
in high school, and 4 years of college, compared to no college. The
additional lifetime earnings associate¢ with each of these investments
are given in rows 1 and 4, respectively, of Table 5. Hansen also
provides estimates of the costs of education of 1949 (see table 4),
from which we have computed the present value of costs of 4 years of
high school and 4 years of college, respectively, in rows 2 and 5 of
Table 5. The respective net present values of -benefits (present

valuc of benefits less present value of costs) are given in rows 3 and 6.

——

*W. Lee Hansen, "Total and Private Rates of Returns to Invest-
ment in Schooling." Journal of Political Economy, (April 1963): 128-14]
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The present value computations are given for 5 different
rates of discount: 0, 3, 6, 8, and 10 percent. The data in the
table illustrate the effect of discounting: the large benefits of
higher education (nearly $100,000) that are obtained with no
discounting (i.e., when the rate of discount is zero), are reduced
to slightly over $2,000 when a discount rate of 10 percent is
applied. Moreover, when net benefits are considered, investment
in higher education appears to result in a small loss to society,-
when the applicable rate of discount is 10 percent.

The data of Table 5 are used to derive a ranking of the
two investments, as illustrated in Table 6. The table provides

two interesting conclusions. First, the ranking is sensitive to

the rate of discount chosen, when the net present value rule is

applied. Second, the internal rate of return rule yields a different

ranking of investments than does the net present value rule for rates

of discount of 8 percent or less.

TABLE 4

Average Annual per Student Costs: U.S., 1949

Total Resource Costs Private Resource Costs

Tuition
School Other and Other
Age School Level Costs Costs Total feces Costs Total
(1) (2) (3) (4) (5) (6) (7)
6-13  Elewmentary $§201 $201
14-17 Hirh Sclool 354 31 385 31 31
18-21 College 801 142 943 245 142 387

Source: W. Lee Hansen (1963), Table 2.
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TABLE 5

Calculation of Net Present Values of Investment in
High School and College Education, 1949 Data

Rate of Discount

(per cent)
- 0 3 - 6 8 10
I. 4 Years of High School

1. Present Value $46,038 $18,156 $ 6,488 §$ 3,601 $ 1,949
of Benefits

2. Present Value 1,540 1,474 1,414 1,377 1,342
of Costs .

3. Net Present $44,498 516,682 $ 5,974 § 2,224 § 607
Value of Benefits =

Internal rate of return = 11.4 percent

II. 4 Years of College

4. Present Value $95,430 $§31,273 510,764 § 5,121 § 2,186

of Benefits

S. Present Value 3,772 3,208 _ 2,744 2,479 2,255
of costs
6. Net Present $91,658 $28,065 § 8,020 §$ 2,641 § ~79

Value of Benefits

Internal rate of return = 9.9 percent

Source: Calculated from Hansen (1963), Tables 2 and 6

TABLE 6

A Comparison of the Net Present Value Rule and the
Internal Rate of Return Rule: Ranking of Educational Investments

Net Present Value Rule

Rate of Discount

(percent) Internal rate
Rank 3 6 8 10 of Return Rule
1. C [ Cc H
2. H H R C

Source: Table S

Note: C = four years of college; H = four years of high school




41

The implications of this example are clear. First, the
absolute and relative value of benefits associated with a given
project could be extremely sensitive to the rate of discount
chosen. Second, different rules may yield different rankings of
investments. (In this example, the benefit/cost ratio rule yields
rankings identical to those given by the internal rate of return

rule for each of the discount rates employed here)

B. Cost-Effectiveness Analysis*®

In the foregoing it has been assumed thaﬁ program effects
could be measured in monetary terms. In a wide range'of circumstances,
however, program effects (outputs) are not given in monetary form--
either because dollar 1mpu£ation is extremely difficult (or expensive),
or because it is not believed that such an imputation will have more
than a negligible effect on th; decision process.

When a single index of effectiveness is developed (and dollars
could be one basis for such an index), the attractiveness of each
program relative to that of any alternative could, in some cases, be
determined. For example, in Figure 3 costs are measured on the

vertical axis and effectiveness on the horizontal axis. Each of the

single points a, b, and ¢ represents a point estimate of the cost

and expected effectiveness of programs A, B, and C, respectively. It
is seen that program B dominates A--i.e., is more "cost-effective'--
since B produces higher expected effectiveness and costs less than A.
Program C also dominates A, but it is not immediately clear whether B
is more or less attractive than C since, although the latter produces

a higher level of output, it also costs more.

AJSFch from Teh-wel Hu, Elchanan Cohn, Thomas G. Fox, and Jacob
Jo Koufwan, Child flealth and Welfare Programs: A Cost-lifectiveness Seudy,

The Pcnnavjvania State bnxvcroit\. Inbtltutc for Research on lluman RPbOUtLLb
1971.
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FIGURE 3

Effectiveness

Cost-Effectiveness Alternatives

Suppose that the effectiveness and cost scales are linear
(that is, a point on the axis twice as far from the origin as any
other point is twice as effective). Then, by drawing rays from the
origin to each point in’ Figure 3, and by;computing the slopes of
such rays, we obtain the margin#l cost associated with a small in-
crease in‘effectiveness associated with each project. If it is
assumed that projects are subject to "constant returns to scale'--
i.e., when all inputs are va;ied by a certain proportion, output
will vary by the same proportion--the relative attractiveness of
project B with respect to C could be studied. In Figure 3 the
slope of the line Oc is larger than that of Ob. This implies
that additional effectiveness could be obtained at a lesser cost by
extending projcct‘B to point bl in Figure 3 rather than by employing
project C. Again, this is true only to the extent that additional
output may be obtained through the extension of project B at the
same extra cost as obtained initially. Furthermore, sufficient

resources to achieve this level of efficiency must be available.
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Uncertainty. Consider the possibility that points a, b,
and c are estimated subject to a given degree of uncertainty: each
project might be more or less effective and more or less costly.

In some cases we might be able to specify the potential boundaries
for such uncertainty (i.e., we specify by how much effectiveness
may be over or underestimated). For example, areas of uncertainty
around points a, b, and c have been drawn in Figure 3. For some
points within the uncertainty areas, project B is superior to C
(being more effective and less costly). The existing literature,
however, does not seem to contain any empirical work in which the
areas of uncertainty have been defined.

Ar. interesting theoretical consideration of cost-effectiveness
analysis in relation to community health systems is considered by
Packer {1968). A number of cost-effectiveness studies by the U. S.
Department of Health, Education, and Welfare concerning human invest-
ment programs were undertaken in recent years. Among them are the

study of maternal and child health care (1966), and Delivery of Health

Services to the Poor (1967). 1In both cases, program effectiveness

is given by a number of outruts, not linked by an index, so that a
simple analysis as in Figure 3 could not be made. Of course, when
a given project dominates anotiher for all program outputs, there is
no question as to which project is more "cost-effective." But when
different programs are associated with different sets of outputs, or
when one program is more cost-effective with respect to one output
but less cost-cffective with respect to another output--all in com-
parison to some alternatives--it is not possible to determine which

program is “better,”
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A study by the Stanford Research Institute (1965), concerning
rural mental health programs in California, employed two output
indices-~and unfortunately both proxiecs wer:. input variables. Cost-
effectiveness was determined on the basis of charts such as Figure 3

(with nc areas of uncertainty considered) for each of the outputs.*

*Bibliographic references to these studics are given in Hu
et al, A Cosc-FLfectiveness Study of Child Health and Welfare Programs.
(IRHR, 1971)

See also Neil M. Sinper, Public Microcconomics, Boston: Little,
Brown & Co., 1972, especially Parts Four and Five,




