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keonomists have lone been concerned with the way in which resources
are allocated vib market mechanizms %o satisfy competing and unlimited
corsumer wants, recognizing that soms wanis ;5% be satisfied through
the public rather thae private sector of an economy such as that in
the United Siatesi In recent years, particularly since the end of
world War 1I,.econoiiists have been active in developing analytical
techniques for allocating resources within the public sector. The
o most . o211z areas where these techniquas have been applied are
in the field of water resources - the use of benefit-cost analysis

in evaluating irrigation, flood control, hydro-electric and other
investnent projects - and in the Departizent of Defense - the use

of the planning, programming, budgeting system to achieve effsctive
manéceient, Preaident Johnson has recently called for the extension
of these techniques throurhout the Federal government.

In this paper the possibility of using benefit-cost enalysis in
Planning and evaluating vocational education is explered. In the

first section the basic elements involved in the analysis of any
government program from the point-of-view of rational resource
allocation are presented. In the second section these basic elements
are discussed in the contect of vocational education. Throughout

the paper the term vocational education will be used to refer %o

that part of a student!s instruction intended specifically to fit

the studeni for work, i.e. all formal instruction for both youth

and adults, at the hich school, post-high school, and out-of-schocl
level, vwbich prepares individuals for initial entrance into and
advancenent within an occupation or group of related occupations but
does not lead directly to a jaccalaureate or professional degree.*

In the third section benefit-cost analysis is explained in some _
deteil as it might be applied to evaluating and planning vocational
education. -That discussion will be kept as non-technicsl as possible -
& more rrecise formulation is presented in the Appendix. In the ,
fourth and final section the limitations of using benefit-cost anelysis
as a method of evaluating vocational education and as a basis for

meking public expenditure decisions ir the field of education are
explored. -

I

THE BASIC PRINCIPLES OF RESOURCE ALIOCATION
WITHIN THE FUBLIC SECTOR

Ahere is notling inherently mysterious about benefit-cozt analysis,
systeus analysis, operations resesrch, or any of the other analytic
technigues which have been developed in recent years and used by
scme government agencies in developing and evaluating their programs.
The expertise required to understand these tyres of analysis is
miniral; the amount required to use and develup such techniques fa,
in the vast majority of cases, limited %o a good introductory college

*This definition is taken from: Rsport of the Panel of Conmsultants
on Vocational Education, Education for a Chanring World of Work, GFO,
Washington, D.C., O 80021, 1064,




2.

level course in econcomics, high school algebra, and in some cases
an elementary knowledre of statistics. In esseice a government is
thought of as similar to a family which is faced with unlimited
) opportunities fur spending noney but which has only a limited amount
5 to spend. “Just es e family considers the relative advantages of
= spending less on this in order tc spend more on that, a government
E . should consider the losses implied by spending less in one areca
K and the gains from additional spending in snother area. Just as &
. 3 family never stops to consider he total satisfaction which ‘=t
i receives from food but nevertkeless mey well ponder the results
' of spending 410 less or groceries and $10 more on enterteinment,
o g government, in the broadest sense of the totality of political
k: processes, may never consider the total value of defense or medical
e regearch. But the decisiocn to "buy' en sxtrs army division or spend
an zdditional $100 million for cancer research ie certainly subject
to analysis. Just as mo family ever reaches an ogtional position
3 where the last dollar spent on each item of consumption yields
"3 the same increment to total family welfare, a governmert never
reaches the position where nc possible reallocation of expenditures
among programs would yield extra benefits (or whsre no reallocation
of resources between the putlic and private sectors would yield an
improvement). Since the afisirs of government arz Infintely more
| complicated than those of a family the process of rescurce allocation
k- - within the public sector ususlly takes placs within the confines
5 of particular program arsas like defense or sducation. Sometimes
E the relationships between program areas can only be overlooked at
3 congiderable risk; for example, the statistical relationship
| 3 between expendltures for educationad draft rejection rates suggests
' an area for snalysis which overlaps traditional program areas.
The first step in analyzing a prograw area is to specify the objectives
of the program,

; Specifyine Fropram Obiectives:

To reduce the extent to which prorram objectives ars regarded as
: intangible, poals should be specified in a quantifiable manner. For
4 many thic first step may be a leap of faith - how, it is asked, can

% health, or education, or welfare be quantified. Certainly in not
- every cease wiil it be possible to quantify program objectives, but
3 it has been the experience of some government agencies, particularly

the Department of Defense, that objectives which at first appear

entirely intangible, are, after due thourht and analysis, subject
k to quantification. The objectives of health programs could be
N quantified in terms of the incidence of deseass or the recovery
k. rate; the objectives of a high school might be quantified in terms
3 . of the difrerences between pupil test scores on enirance and upon
graduation. luch care has to be riven to the quantification of
program objectives. For example & hirh school which tekes as its
objective maximizing the test scores of its graduate could do so
by using a program to which poecrer students would not respond and
from which they would be likely to drop out {or be pushed out) and
which catered to those students yho would get hish test scores.
Speclfying the objective in terms of the difference between
berinning and ending test scores would be more relevent and might
wvell dictate a different kind of high school program. Indeed a
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beneficial side effect of the attempt to quantify progream objectives
is the rethinking of goals which such an effort stimulates.

Listing thg Mternatives:

program cbjectives, both the quantifiable and the intangible,
nave been speclfied alternative methods of meeting those objectives
should be listed. Alternatives may present themselves in the forn of
various existing programs directed toward the same objective. Care
should be teken not to exclude alternatives which are cutside the
traditionsl sphere of a particular agency. For example, an agency
which kas suthority to build flood control projects may consider .
alternative of flcod plain zoning, which would legally prevent the
construction of btuildings in a potential flood area, because tha%
alterrative is outside its jurisaictionsl purview.

lareginal Analysis - l.eeting Objectives and Costs:

The concept of marginal analysis is central to any formalized

attempt to evaluate a particular existing or proposed program. Seldom
is it relevent to ask what is the total contribution a program makes
toward the achievement of the specified objective. hore generally

the comparison should be made between an additicnal expenditure for
the program {or a reducticsn of a siven amount) and the resulting
increase (or decrease) in the quantitatively expressed program
objective. Diminishing marginal returns are pervasive. Everyone
would agree thai the value of the first few billicns of dollars spent
on education is very hirsh; but it is also obvious that after some
point an additional billion dollers contributes less toward meeting
educational objectives than the preceedin~ billion dollars. Similarly
everyone would agree that havinz a few polaris submarines creates an
effective deterrent force yet clearly one more polaris submarine will
contribute less to total deterrence than the last one which was launched.
The question then is how much a marpinal prorrsm element (e.g., an
additional hi-h school course, and additional submarine, or an additional
ten feet of heicht on a dam contributes toward the measurable procram
objective (e.r., the difference between entering and graduating pupil
test scores, the probability of target distruction, or the probability
of preventing a certain dollar amount of flocd danags).

Nrea
wasNs

The second aspect of marpinal analysis is the identification of the
total cost of a program element over its entire 1ife including the
cost of supporting activities. In the case of the additional high

- school. courze there may well be the capital cost of an extra class-
room in additiona to supplies and teacher salaries. The cost of
teacher training should also be considered if these are borne by the
public. The submarine will require support facilities at sore port,
training expenses etc. The cost of an additional ten feet in the
hei ht of the dam may include, in addition to construction costs,
the value of additional farm land which will be inundeted by the
larce resevoir. A rational decision ean only be nade after marginal
gaing and costs have been calculated.




The cost of an additional progran elerent is usually not obviouz from

" the hudret and accounting records of public agencles. These dociusnis

. typically list esjpendiiures in terics of object catepories-zaluaries,

interest payments, wintenance cests, and the like - wather than

' specifyins uxpenditures for & particular program element., (The
problen of identifying the costs of progcrem elements in the fleld
A educstion secus gquite ziailer tc thet faced by those, like tha sisff
reuwbers of the RAND Corporstion, who attempted *o dsvelop an
analytical approach ‘o nilitsry expenditures after World War 1X.)

The Zlement of Tiume:

In pary cases both the gains fror snd the costs of a rarginal program
elexent accrue over long periods of time. Jhenever the element of .
tine enters into the analysis future ;ains or costsrust, be discounted
in rakirg any comparison with current mapritudes. A dollar of

future giin i3 always worth iess than a dollar at the irorment and a
tain of a comparable asbsolute anount is always worth more in the

near future than in the rmore distant future. This is true because

one dollar today can be invested (say put in a savings account) so
that the value of the investment will be more than a doller in ths
future. (A% a time t yeers into the future the value of the dollar
invested todwy is equel to o1 & (1 +1i)Y) wherg & is the rote of
interest. 4 dollar amount t years in the future must then be
discounted (mltiplied) by a factor equal to 1/(1 +1)%.)

The Final lDecision:

m——_—-&‘,‘_":.g_

Once the quanti{tative relationship between the prorram goal and a
marginal progran element is specified the appropriate decision does
not follow eutonatically. In the cases where objectives can be
quantified in dcllar terxcs the decision ray be more clear cui but
the usual case will be where the decision maker has to ask whether
the additional rain is worth the additional cost - is iv worth uhe
7 wiliions dollars which an additional military unit costs in order
to raise the probability that certain tarrets can be destroyed
frou 80 to 90 percent or is it worth y million dollars tb veduce
- the hirh school dropout rate from 40 percent to 30 percent. At
this point intangible factors reapear in the snalysis as an influemnce
in the process of 1ekin; the final decision. Those charged with
responsibility for naking the finel decision should have several
alternatives befére then all of which would increase the probability
of target destruction from 80 to SC percent or reduce the dropout
rate from 40 to 30 percent. Hach alternative would involve certain
kncwn costa bhut might. be soxrounded by a different mix of intangible

factors.
IT

VCCATIOEAL EDUCATION AND THE ALLOCATION OF
RESOURCES WIIHIN TNE IUBLIC SECTOR

If vocational education is viewed in the context of the -eneral
principles of resource allocation within the public sector as sutlined
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above a varlety of arproaches are possible. The particular spproach
talren depends on the manner in which the chjectives of vocational
sducnticn are specified vhich in ¢yrp will 1linit the range of
alternatives Lo be considered.

. Objectives snd Alternatives:

i what {ollows in this secticn as not meant to be en exhaustive treat-
3 nonY of the objectives of vocational vducation or the possible

3 slternatives to vocational education, as dsfined sbove (p.l). The

Y inteztion is to provide an exawple of this approach to the problem

L of rescurce allocation within this public sector.

Vocational education may be thousht of as directed toward incraasing
the productivity of the labor force, as directed toward uinindzing
the rate of unsxploynent, or as directed toward peneral educational
. objectives of individual bvetterrent. rhese three possible objectives
> can be illustrated by the diagrau below:
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If the objective of vocational ecducation programs is thought of as
increasing the productivity or earning potential of the labor force
these programs would then be a part of what might be called the public
gector's Lanpowsr Development Budget. Within this budget would be
other programs such as job retraining, subsidized on-the-job training,
Job Corps, etc., all of which are directed toward that objective

and which could be thought of as alternabives to vocational educatlion,
The objective of resource allocation within the Manpcwer Development
Budget would be to achieve the hest mix of these programs, the mix
vhich naximizes the resulting increase in labor productivity or
carning potential given the amount of funds devoted to this portion
of the total public expenditures budget. (For the purposes of this
paper the problem of determining what portion of the total public
expenditure budget to allocate to lianpower Development will be ignored.)

If the objective of vocational education is thought of as reducing

the dezree of unemployment vocational education could then be considered

as one element in the publi¢'s Anti-Unemployment Budget, though the

latter would include such items as public 'wori:s programs and fiscal

and .nenetary policy which would not be included in the former. The -
problen of allocation within the Anti-Unemployment Budget would be

to achieve the mix of expenditures for specific programs which would

; achieve the greatest reduction in the rate of unemployment given

3 the funds made available to that Budget.

: The third approach is to consider vocational education as a part ef
¥ the total Education Budget direscted toward individual betterment.
Allocation within this budget is beset by the difficulties involved
in deriving quantiative measures of "individual betterment." While
this subject is outside the scope of this paper one suggestion can
be made for coping with this aspect of the problem. Alternative
‘educatidnal programs wxirht be judgced in terms of the differences

'3 - between test scores of students entering the programs and their
test sccres upon completion of the program. A quantitative measure - B
of this sort avoids differences in student performance due to '

-3 diverse ability levels by concentrating on charges in rather than
3 absolnte levels of perfor.ance, i.e. concentrating on the difference
E between the raw material going into an educational program and the
¥ finished product. A reasure like this could be used to select the

. best prograns in a particular area of education and thereby improve
the efficiency with which educational resources sre used. Again
so.me programs in the Education Budget are also in the lianpower
Develcpment and/or the Anti-Unemployment Budget.

" darginal Analysis:

To improve tﬁg efficiency with which resources are used in any one
of these three budgets the relationship between the application of
resources to particular programs and the attuinment of the specified
objectives rmst be examined on the margin. It will seldom be
spproepriate to ask what the total contribution of a particular _

. progran is to labecr productivity, or reducing the rate of unemployment,
or individual betterment. Rathsr the question will be, would objectives
be better served if X million dollars wers moved from one program

to another iibhin = 2ot et.” If, WLk Bhy p-esrr 2 of Bio i crorsing
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amounts becomé available for allocation within any one budget the
question involves selecting from among the various pro-ra-s those
in which additional expenditures will contribute most toward the
objectives of the particular budget.

Any one government apency tiill control programs in only a part of

any one¢ of the three buldrzet sreas deseribed ahove., In addition
responsibility for programs of some types, like vocatidnal educatioh,
will be shared by many units of government, Federal, State, and local.
This creates institutional impediments to analytical comparisons on

the nargin between certain programs within a budget area. A first

step to be taken in the effort to improve the allocation of resources
vithin the public sector is to apply analysis to the area of expenditures
which is within the control of a particular agency. In terms of

the diagram on page 5, one can think solely of the vocational

education budget and the possibility of improving the efficiency of
resources already devoted to vocational education. By confining

the analysis to a more restricted area some opportunities for gross
improvements in efficiency may be overlooked but as an initial

step it hag the advantage of conformity to existing institutional
arrangemonts and permits simpler methods of analysis to be used. The
third section of this paper containg a discription of the basic elements
of benefit-cost analysis and a discussion of how benefit-cost analysis
might be ueed to improve the efficiency of resources devoted to
vocational education.

III
BENEFIT-COST ANALYSIS

Benefil~cost enalysis is an analyticel technique, first developed
for use in evaluating water resources projects, which explicitly
deals with time. Benefits from a public expenditure program are
likely to accrue over time in a particular pattern; the coste of
such program wlll probably have a different time pattern. To make
a comparison of costs and benefits it is necessary to develop

single dollar amounts which summarize streams of benefiis or costs
overtime. (See the Appendix for a more formsl statement of benefit-
cost analysis.) These single dollar armounts ars derived by dis-
counting dollar esmounts of either cost cor benefit which accrue

in each future year and swmming up the resulting figures; they

are often referred to as the present value of the future stream

of benefits or costs. rIhe ratio of the present value of future
benefits to the present value of future costs is in termed the benefit-
¢ost ratio. Unless the benefit-cost ratio for a particular project
is greater than one, that is, unless the present value of future
benefits is rreater than the present value of current and future costs,
that project should not be undertaken (barring extensive intangible
benefits which could not be included in the fornal enalysis). The
hicher the ratic of benefits to costs the more desirable the project.
As a first step in exa dinin~ the possible epplication of benefit-cost
analysis to vocational ednucation the decision of a single individual

- whether or not to enroll in a particular program of vocational
education can he examined.

IR




The Individual's Evaluation:

An individual may be thought of as comparing the future financial
benefits from a parti:ular educational program with the costs
involved. Once the student is past the age of mandatory school
attendance he makes a series of such comparisons, though of course
other considerations are involved some of which may even be of
more significance. while few if any students explicitly subject
their decisions to benefit-cost anslysis the case none the less
serves as an introduction to the subject and is not without some
valuable insights.

Suppose a student is considering whether or not to enroll in a
program of vocational education. The benefit as he sees them

will be additional dollars of income earned, net of taxes, as a
result of the training he receives. The present value of tlie futurc
additional income can be calculated. The interest rate used in
such a calculation may be quite high if the individual attaches

a very high velue to current as opposed to future income. The
costs of the program are of two types: out~of-pocket expenses

and opportunity costs. If the student enrolls in the progran

he mey have to pay tuition and fees, transportation costs, and
other items associated with the schooling. In addition he has to
forego the income which could have been received had he been
employed rather than in schooi; this is the opportunity cost of
education and generally it increases as the level of education
increases. The present value of the future additional income is
then compared with the sum of these costs (ussume that the program
only lasts one year to aveid the necessity of discounting future
costs). If the ratio is greater than one the student would be
¥1lling to enroll in the program if no other program presents
itself which has a higher ratio. iuch of vocational education

1s bought and sold in the private sector where students bear the
full cost of the training charged by the selling institution and in
some presumably implicit fashion reason that the benefits to them
in terms of future income :iore than compensate for the cost. The
student who does not have tile ready cash to cover ihe costs of
the program may go to the capital market and borrow; on a
theoretical level, the source of the funds does not effect the
decision, though as a practical matter lenders may not respond to
such a request. Surely other factors enter into these decisions
and may even result in some students enrollins in programs where
the ratio of the pressnt value of the future additional inccme

to the cost is less than one - e.g., the girl who roes to secretarial
school with the expectation of gomeday marrying the boss.

Benefits snd Costs as Seen by Society:

Benefit-cogt snalysis could be used in an attempt to evaluate a
pro;raa of vocational education from a societal point-of-view.

The benefits would be the sum of the present value of future
additional in~owe accruing to all students over what their future
inco:ize would have been had they not participated in the program.
Trom the societal viewpoint future additional incore would include
additional taxes paid. Lhany of the benefite often attributed to
vocatlonal education, such as reducing unemployment or ~eeting
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critical manpower needs, resolve into additioral income for
program participants. Some benefiis as seen by those who support
particular programs would not enter into a total, societal view-
point. For example, a program of vocationial education might
attract a firm to a perticular locality, but this would not be a
benefit from a national point-of-view as the firm would have
located somewhere else. The difficulty,., of course, is deterniniag
what part of future cross income is in fact attributable to the
trainins received. There are two possible approaches: first,
to identify individusls who did receive a pariicular type of
treining and compere their incoiie experience with a control
sroup of similar individuals who did not receive that training;
-acond, to develep a formal model which would predict the additional
income which will accrue to stuilents in a particular program.
The difficulty with the first approach is that it only permits
programs in the distant vast to be evaluated; with the second
approach detailed, but necessarily conjectual, predictions of
the future would have to be made requiring a cons’iZerable research
effort. The rate of interest used in discounting future dellar
airounts of benefits or costs when wnaking the societal judgment
nay well differ from that used by individuals. There hes been a
long controversy about the appropriate rate of interest to use
in benefit-cost analyses of water resources projects - the most
commonly mentioned rate in the current literature is 57 ox 64
rather than the rate of interest of U.S. Governiuent bonds or an
arbitrarily lower rate.

On the cost side out-of-pocket and opportunity costs borne by
students must also be considered in the societal judgment. Out-
of-pocket expenses to the student can be reduced by making a
public prosram free of tuition and by providing transportation,
though some such costs are likely to remain. Oppertunity costs
may be valued quite differeuntly by society L:han by the individuals
invelved. For example, if individuals have to forego welfare,
unemployment or other transfer payments by enrolling in a, program
of vocational education they will treat these foregone payments
as opportunity costs while from the societal viewpoint they will
equal zerc since they trangfer income frou one set of individuals
to another. (The eliminatsd ad~inistrative costs involved in

making such transfer payuents could be treated as a negative
opportunity cost.) If individuals were to forego criminal activity,
the receipts frow which they value positively, society would
congider those receipts as neprrative opportunity costs. when
individuals forego activity which is not income generating in

the usual sense, such as housewifery or leisure, some sccietal
estimate of the dollar value of such activity sould have to be
included in opportunity costs.

The next element of cost to be considered is capital costs. A
vocational education program may require additional building space
and specialized equipment. If a program, say a nicht school

course, uses spzce and equipment which is already available and
would be unutilized otherwise no cost should be assizned to the
program on this account. Operating costs would be primarily teacher
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3 salaries and supplies but might also include utility and maintenance
S outlays which would not have to be made if the vocational education
: prozram were not in effect. As with doller useasures of benefits,

g costs which accrue in future years must be discounted iz deriving

E: the present value of total costs.

g The ratio of benefits to cost, thus derived, could be called the

societal benefit-cost ratic of a particular program of vocational

education. It does not account for benefits which cannct be

measured in terms of the increased future income of students who

participate in the program. Even though these intangibles

have been excluded from the analysis a considerable research

effort would have to be mounted in order to apply this technique

to an actusl situation. Puch data would have to be assembled

e in each case. Some pilot projects, however, are underway in

g vhich this method of analysis is being used. The difficulties
involved make it impractical to undertske strict benefit-cost
gnalyses of vocational education on a widespresd scale. Hence

b it appears reasonable and dssirable to develop a variant from of

é benefit-cost analysis which would require minimun amounts of data

3 and which could be used at the local level by those who have the

3 priuary responsibility for evaluating and planning vocational

2 gducation. Thg following secticn presents such a schema,

= ' I
fi A Variation of Benefit-Cost Analysis:

F The essential element is this variation of benefit-cost analysis
. is the treatment of benefits as an unknown in an equation which

g includes the known (or estimated) costs of a particular vocational
: education program, the number of students in (or graduates of)

2 the program and an arbitrarily selected berefit-cost ratio. In
essence this technique calls for the person making the analysis
to ask, what, does the aisount of benefits in terms of additioral
future income of students trained in the progiam have to be,
given the costs of the program, so that the ratio of benefits
to costs would at least equal the predetermined level. The derived
anount of benefit can be expressed in terms of aversge annual
additional earninzs per student. A judgment is ihen made as to
the reasonableness of the expectation that the students will indeed
be able to earn at least the specified amount of additional annual
incone as a result of being tresined in the perticulsr program.
This judgiment would have to be made with reference to the actual
3 experience of sreduates from the prograz, advice fran employers,
E the opinion of the U.S. Employment Service, etc. In meny ceses
-4 : the answer will be clear-cut; even in the doubiful cases it is

b easier to determine whether of not students can be reasonably

j expected to earn sone specific epount (or more) of sdditional
. income than to estimaete precisely the amnount of additional income
which will 1in fact be earned. This technique is spelled out more
precisely .in the Appendix. uhat follows is noi meant to suggest
that this .ethod of analysis is the only one which might be used
to evaluate existing progrrame or to plan new ones or that economics
should be the only consideration. Some of the limitations to
this approgch are explored in the fourth section of this paper.

i
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;.; ; Here the objective is to present a viable means by which economie
. factors, benefits and costs as measured in dollar terus, can be
included in the total process of evaluation and plamning.

As & nypothetical exanpie of how this technique might be used to
evaluate an exlsting program consider one in which ten students
A eraduate per year, operating cost (calaries, supplies,etc.) are
e 515,000, capital cost {the current value of the equipment and
- @ the space being used*) are 425,000, and out-of-pocket expenses
borne by students and opportunity costs are zerc on the assurption
that in the absence of this progran they would be enrolled in some
cther program rather than being nenbers of the iabor force. If
it is further assuned that the progran will last ten years and
k- that five pircent is an appropriate interest rate tc use then the
total cost per student is 1,823, (/515,000 + .1295 (425,000) v

> 105 .1295 is an annuity whose present value is 1, teken from
interest tables for & 5% rate of interest and a ten year time
-/ 23 period). For the benefits of the program to be just equal to

g the costs the average student would heve to earn addi tional

future inceme which had a present value of $1,823. If some sssumption
is thea made about the length of time over which students cculd be
expected to earn additicnal income due to their training, say
twenty yeams, this fi.ure can bz converted into an avéragoe annual
E: aount of edditional future income by dividing by a factor (12.46)
Ay equal to the present vaiue of an annuity of one dollar per year
for twenty years, again at a five percent rate of interest. On
these assunptisns for the benefits to just equal costs students
would have to eéarn on the averucs ;146 of additional income per
year for twenty years. (For benefits to be deuble the costs
Y " students would have to earn on the average 292 per year, etc.)
' To complete the evaluation a judgment must be made as to the
reasonableness of expecting that students will indeed earn at
. least, 4146 per year over and above wist they would earn if they
g had not received the training. If that judgwent resuits in a KRS
A positive angwer then it can be sald with confidence that the
A benefits at least are equal to the cost. For any ore program this
analysis can eesily be repeated using higher ratios, thouzh as
the ratio used increases one would be less and ’esq confident that
extra earnings will indeed equal the rreseribed ficure.

,,,‘Q.
e .-;:»'k{";. A ke

*Estimating the wvalue of the space beinc used may be particularly
diffienlt. As a general principle the appropriate fizure is the
E value of the space in its best alternative use. If in the absence
of the particular prozram the space would go unused then the

appropriate value is zero. In a cuse where the spasce could be

used as « regular classroom and the building will last another ten
& years before having to be replaced the value of the space would
be equal to the cost of buildin; a new classroom amortized over
the life of the new classroom tao arrive at an annual figure which
would then ve iultiplied by ten.
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A3 A mevs interesting -puiication of this veriation of benefit-cost
s analysis concerns ellocating newly available resources among
E proposed alternative vocational educaticn programs. Conslder for
example the hypothetical case of a schooi board and superintendent
g of schools fuced with the problem of choosing among several proposals
P for new vocational education programs. Choices have to be made
E as the smount of funds available for funding the new programs is
is limited. The basic procedure would be to pick scme cut-off
'3 benefit-cost ratic, say 3:1, and calculate for each of the proposed
programs the average annual erount of additional income wbich
8 students would have to earn in order for benefits to be three tines
I the costs involved. Then ask whether in each cese it is reasonable
" 4o assune that the students will indeed earn at least the specified
gimount. ‘hen this is done some prorrams ney be ruled out because
of the unreasonableress of the assumption that students would be
2 able to achieved the required snount of additional income. If
the cost of all the programs which qualify on these grounds still
2 supersedes the funds available then the anslysis would siseply be
repeated using progressively higher cut-off benefit-cost ratlos
until a set of prorrams remeined which just absorbs the available
¥ funds. Caonversely if too few programe qualify when the 3:1 ratio
x> - was used progressively lower cut-off ratios wovld be used. if
at a ratioc of 1:1 the cost of the qualifying programs still does
Ve not sbsorb the available funds it would be clearly necessary to find
- some new and better proposals or spend the funds on so -ething else.
. 3 In one respect usin~ this technique for planninz is easier than
8 usine it for evalnating existing programs, namely the matter of
estinating capital costs. when a program is first introducsd
the cost of equipwent and building space can be more precisely
determined, especially when the equipuent st be purchese and
an additional building constructed.

& Each proposal would have to include an estiuste of the number

- of students who would enroll in the program. The _re sLility

of the prosram to accomodate say twenty students per year is

- insufficient. There would have to be the further assurance that
twenty students will in fact enroll. A prorran which ~ight well

N qualify at a piven benefit-coet ratio on the basis of the nurber of

9 students which could be sccomodated uight not qualify if a
amaller musber of studente actually enrolled. Prospective gtudents

-5 right not be intereasted in acquiring the particular si-ills being taurht

or nay iy the jobs beinr trained for lack sufficient status.
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Some Liritations of Benefit-~Cost Analysis

There are several important limitations attached to the use of benefit-
. cost analysis. uithout specifying a specific case it is impossible to
~ even list all the relevent limitations; what follows is a discussion

:% of four issues which are likely to be applicable in all cases: 1)
Ek the treatnent of benefits which cannot be measured in dollar terms,
g 2) the comparison of monetery benefits amon~ different individuals,

= 3) the search for the best possible procrars, and L) the treatment of
' - beneflts which accrue outside a particular community.

2 : Any two existing or proposed vocational education progras in &

> particular school system, which are compared on the basis of the
techniques outlined above, will undoubiedly have a different set of
benefits which cannot be expressed in terms of individual income.

If these iptangible factors - such as the possible contribution of
the programs to the local sconomy, encouracin: students to stay in

. , school, or providin: students with skills which will enable them to

7 ke "better! use of their leisure time - are thought to be important
| by local decision makers a final chgice amons several proposed programs
which qualify at some cut-off benefit-cost ratio sreater than 1:1
could be made on the basis of their respective intanpgible benefits.
- An existin: prozrarm which met the benefit-cost test at some low ratio,
sgy 1:l, mirht not be discontirued in favor of a new program, which
could reasonably be expected tb produce benefits equal to three times
the costs involved, due to overridin: intangible factors.

-
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Tids rvethod of analysis trests a dollar of sdditional income received
g by one individual as precisely equal to a dollar of additional income
~ received by some other individual. Economists have never been able
to develop an analytical method for assessin: the value which one
individual or another places on an extra dollar of income. Yet in
several instances public policy is based on the assumption that an
extra dollar of income is valued less by the rich man and more by the
~?§ poor man - yitncsg. procressive income taxation and welfare prosranms
which involve incoue redistribution. Suppose; for example, that one
W 5 proposed procram of vocational education would be expected to increase
4 the avera~e annual income of its graduates by ,1,000 per year and an
3 alternative procram with the same cost would increase the averapge
amual income of its :raduates by 32,000. On the basis of the techniques
discussed above the second prorram would be preferred. But suppose
H the second prorran involves trainin-. rood students at the post-hi~h

sicihy
&

L school level who would in the absence <f the advanced trainin- be

N expected to earn an avera e annusl income of 310,000 and that the first
N pro-ran involves trainin- potentisl drop-outs from an urban slumn who -
= wonld in the absence of that trainin: be expected to earn an average

annual income of ;3,000, due to low ware rates ard fregquent and
protracted periods of unemployment. On public policy croands, however,
the first prosraa might be preferred. In this instance banefit-cost
analysis does not provide any basie upon vhich to judre tue value of
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the 42,000, or 207 increase in income, in the second case with $1,000,
or 33% increase, in the first prorram. Indeed by iwplicitly avoid1n¢

this problem, use of benefit-cost analysis as the sole ~€thod of
evaluatin~ and planning would lead to an overall nrocran of vocational

b S at Ay

education whlch would not be judged by most people ac representin- the
best possible use of the resources devoted to this serment of the
public sector. In a situation like this the techniques described
above micht still be used to select the best armon~ several alternative
prograns desicned to meet the problems of the disadvantarsed urban
youths and to choose the best programs for the ;ood students taking
post-high school trainin~. The allocation of funds between these

two general types of vocational education would then be made on the
basis of more "political® factors.

Usin- the variation.of benefit-cost analysis presented above does not
fuarantee that the best possible prorrass will be intrcduced. No
method has been susgested which would aid educators at the local level
in seekiny out the best possible pro-rams, but rather a technique was
described for choosin' amons the pood, bad, and indifferent pro-rams
which are in faect proposed. Sl;llarly the attention of local decision
rmakers would not be directed toward possibly superior pro-rais outside
the traditional scope of vocational education. Usins benefit-cost
analysis to evaluate vocational education cannot per se provide a bagis
upon which to determire the portion of the total education budget which
should be allocated to voeational education.

Nothin- has been said above about the location of the explocyment fron
which former students will -ain additional incoze as a result of their
trainin . In the analytical framework which has been presented no
distinction was nade concerninn the future location of students - a
dollar earned an;where“treated in precisely the saue way as a dollar
earned in the local community where the programs are bein; offered. If
local decision makers conclude that it is reasonable for students to
earn the requisite amount of additional future incoue only by inigratin-
to other job rarkets they should have evidence thatl students are indr. 1
willin to wove. On the other hand there is the dancer that, in the
process of plannin- or evaluation, a varticular pro-ram will be rulé&®:"
out on the parochial grounds that local labor market conditions are
guch that it is not reasonable to expect that students will be able

to earn the requisite amouats of future incoire. The rejection of zuch a
pro-rant aicht lead to the continuation at the local level of progsrams
which, from the ar~orerate c¢r national viewpoint, are not as desiravie
as possible alternatives.

Despite these and other possible linitstions it seemg desirable to use
benefit—cost analysis in evaluatin~ and planninp vocational ’ducation

L the State and local levels. Techniques have been described in this
paper which require neither lorce amounts of data nor particularly
safigticated research efforts. If uced in conjunction with other,more
subjective criteria they could lead to a sore effective allocation of
those resources wade available for vocational education. As a minimuw
these methods of analysis would identify current or proposed prosrams
where 1he probable economic benefits do not warfant the actual or
prospective expenditures.

—
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o APFEXDIX

E: In this appendix the methods of analysis discussed in section III
are presented in a more rigorous manner. Ia what follows, various
synbols will be used to si”nify particular parameters in the differe
equations; these symobls are defined belows:

" 3 Rtj = additional income net of taxes in year t expected by
Y Individual j to accrue as a result of completing a .
3 prorran of vocational educetion.

14

w0 1
i

t] additional pross income in year t expected by society
%o acerue to individual j as a result of completing a
prorran of vocational education.

i1

rate of interest used by individval j to discount ex-

J _ pected futuve additional income.
1 ; = rate of interest used by society to discount expected
E future additionsl income and costs.
~i§ Oj = opportunity costs as seen by individual j.
'i ' 53 = opportunity costs for individual j as seen by society.
i? C. = co5t of a progran borne by individuél j including tui-
‘}‘ J tion, transportation, <tc.
] Et = operating cost of a progran in year t borne by society.
K = capital costs of a progsram borne by society.

n = nurber of years over which adéitional income is expected.

\ P = nutber of years over vhich & program is in operation.
3 nm = naber of program rraduates per year.
- 4 8p = annunity whose present value is 1, for interest rate i
p and nunber of years p.
A, = present value of an annuity for interest rate i and
nuaber of years n.
,%; 25. = suwmation,
o = averare value.

.
-
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An individual, j, would exanine the ratio, B, of: 1) the present value
of the expected additional income attributabie to the training received
in each year, R.:, up to n years to, 2) thé opportunity and out-of-
pockest costs.(as%umed to accrue only in the first year) of the program.

) p
'\j-:)
(1) (f + i t
E}‘ _ L= LJ)
~,JJ‘ -
D_, + CJ

If the ratio B, is greater than one, the hirhest amonc all alternative
programs, and ¢onsistent with his occupational preferences he will
enroll in the program.

From the societal viewpoint the benefit-cost ratio (8) for the same
program, beins evaluated as of a particular year (t=o), would equal the
ratio of the present value of additional future income, swmed up for

411 w individuals graduating froa the prozranm during that year to total
cost, consisting of: (1) the sum of the societal valuationof opportunity
costs for the m individuals, (2) the sun of out-of-pocket costs borne by
the n individuals, (3) the operatin~ costs of the prosram in year t=o,
and (4) the portion of capital costs attributable to that one year.

.
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As explained in the text, societal estimates of particular parameters
uay be quite different frow individual estinates which appear in
equation (1),

Estimatin- the various paraseters in the previous equation would require
a yreat deal of data and a considerable research effort. The alternative
metvhod of benefit-cost analysis which, as described in the text, treats
benefits as an unknown can be specified as follows: A cut-off benefit-
cost ratio, B, is selected. The unknown level of benefits. X, is
equivelent to the present value of future additional income earned by

the average progran rraduate (equation 3). Costs are expressed on an
average per pupil basis.

(3) X - é Rt:
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‘ Fquation (4) is solved for Y which can then be converted via equation
: (5) into a value for Y which is the average annual amount of additional
future incoue which over n years would have a present value of ¥%.

E o y. X

-
-
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As an example of the use of this variation of benefit-cost analysis in
Planning vocational education consider a school district superintendent,
who in recornition of the scarcity of funds available for new vocational
education programs, begins with a cut-off benefit-cost ratio of 3. He
uses a 5 percent rate of interest and a 20-year time horizon in naking
his analysis. In terms of equation 4 above, these rules-of-thumb can
be stated sas: :

U o Bradgi N B
PR LRSI L R St &

:',:-, B =3

: i = 53

E t = 20
f,f% One of the presumably many proposals for new prograws of vocational
;. education which are submitted to hin for approval has the follewins
characteristics:

3 Capital costs K = 100,000

Annusl operating costs C = J 20,000
2 Averare nuvber of pradu-

ates per year n = 20

Nunmber of years the pro-

3 rran vill last p = 10

Averare opportunity and .

E out-of-pocket cost per (00+ C.) = 42,000

sraduate ©

;‘ t =20, 1 = 545, inplies An = 12.46

p =10, i = 50, iwplies a’i” = 1290

Equation 4 is solved for I, the present value of the futwre sdditional
Jncoine of the typical graduate which would be sufficient for a benefit-
.cost. ratio of 3 to pertain for the proposed pro-ram:
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3 = A
2000 + 22,000 + .1290 (100,000)
20

£
il

+10,635.50

The value derived for i is then converted into averace amnnual future

additional incosie, Y.

Y = 10,935.50
12.46

Y = 3837

-

The superintendent then ask, "Is it reasonsble to suppose that the
graduates of this prograr will indeed earn additional income at least
equal to ;837 per year for 20 years?" In answerin; this question, he
uay turn to local employers, USES, ete. If the answer is positive the
program qualifies for support, if negative the program would be rejected.
Similar analyses are made for all o%liar proposed prosrams. If too many
prograis qualify at the 3:1 ratio for support,iven the available funds,
the analysis would be repeated for all proposals which qualified usine
say a 4:1 ratio. If too few prosrams qualify all proprams would be
reevaluated usin: say a 2:1 ratio.

The followin: table shows values for Y when alternative perameters are

used in equation (4) siven the stated values in the above exa.wle for
the reuainin: para-eters:

Alternative value for the e v
Specified peraneter Value of Y

2 o= 10 31,275
= 30 74.6
723

1,144
51,000 637
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396
319
712
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1,418

2%3

586

1,010
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