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Iniroduction

This naper should not be considered as a complete critique of cost-benefit
analysigs in general or as a complete review of the literature cn returns to
investments in education. Instead, the purnose is to 2onsider the usefulness
of cost-bepefit analyais in evaluating programmes to reduce flliteracy, and to
iilustrate ths advantages and limitations of this approach by citing resulta
from stuldies eoncerning the eturns to investmer.t in education.

Pubiic poliey-makers at various lovels are faced wlth deoisions concerning
the amount of resources that they should devote to different educational pro-
grammes, Siice almost all programmes that the nolley-maker might consider are
likely to gererate some social benefits, and since resources are limited, the
policy~-maker must decide which programmes contribute the most pernefits to society
for the secarte resourcas used. The rdls of cost-benefit analysis is (o aid in
this necessary matter of cholce. Of course, without a complete specification of
the srcial welfere funciion for the scciety, it is not probable that one will
discover a unique ordering of investment priorities. 9he itraditional approach
to this problem by econcmists has been to attempt to similate a perfectly com-
petitive situation in determining public investment priorities. While 1t i3
true that under rather strict assumptions, a competitive economy will allow the
detormination of an optimal set of private investment prioritles, there is no
resson to believe that society should use market criteria for allocating re-
sources or that the market can bu simulated by the public decision-maker. A
perfeotly competitive market, given all the necessary qualifications, will
allocats resources so as to maximize the value of consumption for' a given dis-
tribution of income. But socoiety may be interested in using publio investments
to redistribute income among groups or regions, to stiimlate economic growtb, or
to guarantee ecoromic indopendence. In this case, the market solution may no
longer be satisfaotory.

Before wdartaking a dfagnosis of the dafects of cost-benefit analysis,
and possible remeGies for these defzots, Jet us consider the prartical vrlue of
the analysis for “hose interested in evaluating adult litaracy pregoummen: tho
dovelopment functionary, educationalists, bankers, ecanomiste, general polioy-
sakers, ard the pecple of the country in gensral, Ascuming that the aupropriate
market fnformation is available, or soms proxy for market values can be had, the
ensivat oan, to a limited extent, show the value of the programme in contributing
to the net consunption value for the entire populatirn. In addition, It 18 also
often possible to show who the benefxoizr es vill be under 2urrent institutional
prrangements and who will pay the costa‘'/, 1In general, the analysis will pro-
vide a numbar of costs and benefits that ate quantifiasble, and others that wtll
be listed es mere pluses and minuses o rather oruds guesses as to the magnitide
¢S che offaot,

The abuve informaticn, when presented in a rether detailed manner, will
often uncover costa or benefits that would not hawm been considered in a less
rigorous approach. Often the progremoe wwuld not be Justified merely on tha
busis of the Quantifiable benofits, and the decition-maker nust be satisfied -
and more importantly he may have to satisfy others = that the ron-quantifiable

(1) See: 13, 16, and 35,
@ Note: The author thanks ir. Stuper and Professors Owartney, Matek, Laird, and

[E l(:‘ Weisbrod for comments.
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benefits are great enough to Justify the programme(1). The incidence of the cost
and benefits of a programme are often different {rom what cne would anticipate.

A clear statement of who gains and who loses facilitates the democratic process
in that it encourages decisjon-makers to defend any possible change in the dis-
tritution of income attributable ©o a public rroject or to indicate the type of
lump-sum taxes that will allow injured parties to be reimbursed. The electorate
then are likely to be more fully informed when dceisions are made after caveful

consideration, and +vhen the advantages and disadvantages of programmes hav.: been
quantified.

After cost-benefit ratio:, rates of retum, or o.her investment critericn
hes bzen determined, the economists, the planner, este., may wish to select pro-
Jeats that rank rather low according to this oriterion in ordar to facilitate
economic growth or a redistribution of income. If so, they must justify their
actions, and, as Burton Weisbrod has suggested, (36) they might provide infor-
mation 3joncerning the appropriate shadow prices (the rates at which one good {s
traded r'or another) butween benefits for different groups or between current
consumption benefits and economic gLrowth,

For th: educat(r, the cost-benefit analysis in literacy programmes will
stimilate research conceming the production functicin involved. That is: how
are inputs in the rducational process related to outputs? How, in particular,
ara they related to marketable outputs now and in the future?

Without any doubt, then, careful ¢ost-benefit analysis, for all its defects,
is likely to 1leal to better deoisions than would be possible on the basis of a
more casusl inspection of projects. (ost-benefit analysis ia notihing more than
a systamatic wry of considering alternativ:s, and {t contains all the advantages
thatl are usually related to uvrderly methods. We cen now turn to the nore specifioc
task of discussing the costs and benefits of adult literacy programmes. While a
dlscussicn of the limitations of market prices and a discussion of the theore-
tical and erpirical problems asgooiated with implementing goela other than those
that maximiza the value of consumption will be discussed in a later secticah, we
will now bi orncerned with measuring oosts and benefits under the assumption
that it 14 the value of consumption that is to be maximized for & given diatri-
bution of incoms. For the moment, we assume that there are either no redistri-
butiona) effects asscoiated with adult lit2racy programmas or that thoy will be
correctad through lump-sum taxes and subsidies. In addition, we will ignore the
question of other goals, such as economic self sufficlency.

Ben. .1ts assosiated with adult literacy

e ra e SR T M

Given our gcels, the benafita of adult literacy that we wish to measure
are clear. To the extent that benefits are finel consumar benefits, we wish to
reasure the totel value as reflected by market sales plun the coisumer surplius.
Mhat is, we wish to measure the willingness to pay foir the projec.!s services.
To the extent that benefits from adalt literacy are intergeaiate services to be
usad in the production process, we use the market price of the services as their
contribution to the value of consumptior.

Perhaps the first benefit froan adult literacy that com2s to mind is the in-
creased product.vity that can be attributed to a worker's ability to read and
write. Thio particular benefit is llkely to lend itself to quantification, and

1) sae: 14 and }S;
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the value that we would like to discover 18 the increase in a worker's wage
attributable to his being able to read and write. This, of course, assumes

that the increase in the wage measures the increase in the value added to the
consumption of ti'e society. Even assuming a competitive market, and a programme
that 15 not so large as to change wagec and prices in the system, there will be
troublesome measurement problems. The major measurement. problem will arise
because those obtaining primary education of this nature may have other atiri-
butes that dirfferentiate them from illiterates, and it may be these other attri-
butes that are responsible for the increased earmning ability and not the ability
to read and write and, perhaps, do simple arithmetic. Several researcherc have
attempted to separate the retums to education from the returns to "natural
ability", howe environment, etc., and, while much work needs to be done in this
arca, i{ appears that it is possible and desirable to contvrol for other attri-
butes of 2h3 individual when estimating the increased earmings derived froa his
education 1)

Of course, some of the increased productivity associated with literacy may
not be charnelled through the market, and a value may have to be imputed for
this increase in productivity. For example, a woman caring for children and
vorking in the home is likely to be more productive if she is literate, but,
since she iz not paid for her services, we have no market value for this benefit.
In a later section, we discuss In more detail the use of shadow prizes, bvs
here it 1s suffiocient to indicate that murket prices for similar services can
be used o value the services of the mother and housewife. Burtoy Weisbrod,
for example, (33, pp. 114-119) used this technique to determine the value of a
voman's household production., His estimatea were used to determine the value
of saving a life,but the technique might be readily borcowea for estimating
the value of educating a housewife,

Another benefit assooiated with litcrate parents is the ability they gain
ir educating their children. There scems little doubt that the part of the
returm from a shild's education can be attributed to early investments of time
end energy made in the home. William Swift and Burton Weisbrod have attempted
10 make estimates of the interg nerational banefits from education (32, pp. 643-
649), tut their estimates shiould he taken as an $llustration of estimating the
magnitude of such benefits and not as precise ciloulations.

As economies develop, fewer of the increases in productivity asscoclated
with literacy are likely to escape the »rice caloculus of the market in some
form. However, in the early stages of economic development a large number of
the benefils are not likely ¢t> be given market values. The inorease in agri-
cultural productivity possible through soientific farming m?g be, at lcast,
partly attributable to the literacy of the rural population{2). To the extent
that large amounts of orops are traded in barter or comsumed by the farm family,
they will not be given a market value. Imputed prices or shadow prices, themn,
are likely to be both more important in underdeveloped countries and more dif-
ficult to estimate.

Cven when we are only considering the private benefits from l\iteracy, we
must be careful, as Weisbrod suggests (34, pp. 138-143), not to 1&nore the value
of future opticns that are available to literate individuals. . Fee example, it
is possible for literate individuals to continue their education, either through
Smr»al schooling or by ci-the-Job training., In this caso, the benefits fron all

2, pp. 79-90., 15, 19.
38, A
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the education should be compared with all the costs, as suggested by Prest and
Turvey (27, pp. 726). Nevertheless, the option benefits should not be ignorel,
and, from the evidence given in Jacob Mincer's work, (25, pp. 50-79) the vaiue
of on-the-job training may increase substantially with increases in education.
While Mincer's work was done for the United States, it would be interesting to
Inow what type of relationship existis between formal education and on-the-job
training in less devseloped countries.

Before turning to the question of the tenefits from literacy to others in
soclety besides the individual being ed cated and his family, we should indicate
that literacy is likely to have a great vi'ue to tho individual as a consumer's
goods Thut is, an individual would be willing to buy cducation even if it did
not increase his productivity., 7o the extent that we ignore the consumption
benefits of education and dwell on the accnomio returm to Investments in edu-
cation, we overestimate the cost of the Investment.

External benefits (the benefite to others {n society In addition to the
benefits acoruing to the individual from his literaoy) are the reason many
economists would advooate puhlic provision of education. 7These extemal benefits
are probably the most important benefits from adult literacy programmes, al-
though t{he most diffioult Lo evaluata, There are ccrtain types of exteimnal
bensfiis that are derived from large numbers of people being literate. For
example, the cost of collecting taxes to support govermment services may be
lower for a largely literate populationt (1), Along these same lines, some of the
benefits assoclated with literacy may exhibit some of the attributes of public
goods. In this case, it will be impossible to detsrmine the individual's v.lling-
ress 40 pay for the ben=fits sinse by the nature of the goods he cannot be ex-
cluded from the benefits 1f he can read(2),  Cortain types of written inform.-
tion would fall into this oateg:ry.

External berefits asscoiunted with literaoy will praolude the effioient
allocation of resources in this area if a compotitive market is relied upon for
allocating resources. The explanation for this is fairly obvious. The a‘loca-
tive efficienoy of a market coonomy is based on the assumption that individuals
only oonsider their own satisfaotion when oonsuming goods. Therefore, we canrnot
hope for individual utility maximization to be consistent with social utility
maximization when goods or servioes oconsumed by one individual affect the welfare
of others in snoiety. In general, then, a subtstantial part of primary educati-mn
is cften provided by the State, and, of course, this is why we need cost-benefit
analyais to evaluate the provision of the service.

Extemal effeots that would be refleoted {in the educated individual's wage
under perfect competition are often mentioned as external benefits, (34, p. 32).
The mcat obvious example of such an extsmmal effeot is the inoreas? in produc-
tivity of fellow-workers due %o the literacy of individual members of the worlk
foroe. There may be & number of reasons for the increase in efficienocy of fellow-
workers attributable to a comradeis ability to read and write. Wurkers. may have
to spend less time in instruoting the formerly illicerate in einple mechine
operations, in correoting his mistakes, eto. In addition, it may simply be im-
poasible to use certain production teohniques when some members of the work
t‘ome are llliterata.

(') Seet }10. pp. 25-26
f2) Seo: 28 and 29.

C
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Since these gains should be reflscied in the zamings of literate indivia-
duals, they need not disrupt ideal marhets. It nay La, of course, that imperfect
capital markets prevent individuals from ceapturing the benefitz from general
education, and, therefore, education should be provided publicly.

The preceding discussion has shiown clearly that benefits from literacy are
rather psrvasive, amnxl trhat the individual, memoers of his family, fellow-workers
society in gencral, and future generations benefit from an individual being
literate. In adition; 1t has been shown that, with a 1ittle immagination,
many of th» beneflts from literacy are neasurable. This is not to suggest that
a.l the benefits from literacy have becen considered. There are benefits in the
form of tetter health and lower mortality ratesg to bs gained by both soclety
and {he individuzl. lower mortality raties might statistically be related to
literacy ard used with wage data to estimate expected gains from reduced mor-
tality rates. Weishrod's work, Economics of Public Health, would oiler useful
cluee for work in this avea (33). At the oier end of the continuwm, "over
populated” aosuntries might consider decreases in the birth rate as a benefat
fronm %iseruoy programmes. Methods for proceeding in this vein are discussed by
Bower(1), 1In faot, the Lenefits from literaoy range from the valus of literacy
in participatory demceracy to the value ¢f improved realth and education for
future generations. Indeed, the nature of most of these benefits hrve been
suggested elsaewhere {5, 16, 13, 30, 3%, 35, 38), in discussions of the general
benefits of education, The above discussivn, then, should be considered as an
illustration of the nature of the benefits from adult literacy projtects, and
means of measuring the benefits.

The cost of adult literaoy programmes

dssuming that it 48 the value of eonsunption for a given distribution of
fnoome w. wish to maximize for society, thc concept of cost that should he used
in evaluating programmes is conceptuslly clear: we wish to consider the eon-
sumption, ¢ither present or future, forgone to gain the consumption benefits of
a project. If the market is working proparly, it will provide us with the
informatio: concerning the opportuinity coste of many resources used in the pro-
Jeot, In equilibrium, the price of any input used in the production proceas
measures the cost of forgone consumption elsewhere in the economy. Therefore,
wé can use market pricss, assuming well-behaving competitive marketa, to measure
the cost of producing literany for adult members of the population.

The direot ¢ost of producing adult litsracy are much like the costs of
producing other types of education. Thess costs would include the value of
teachera! services, the value of books, the valie of extra consumption necessary
to atterd the sghool. and the value of the capital equipment necessary to provide
tiw education(?

Most of thease values can be determined by the cost of acquiring these in-
1ts ip the market, There are ceriain opportunity costs, however, that may be
overlooked becauss a market price is not paid for the service even though it
has a market value. In an adult literacy programwa, the moat obvious input of
this type 1s the time that the aduit must spend in the training programve. To
the ext.\it that this is time that the individual would Le working, the cost of
usirg th.s time 13 the value of the production that he would produce during
this time, Under our assumption, the cont would be estimated by multiplying his
wage by the amount of time necessary to obtain the sducation, If the time would

TIT Seer 25 and 29. .
(2) See: U, 13, 30, b
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be taken from leisure activitius, we must atternpt to value that lelsure time.

In most cases, the most practical approach to this problem is to measure the
value of ieisure time at the wage a worker could earn during this time. This
is elso consistent with the competitive theory that would have the worker's wags
measure the marginal rate of substitution between work end leisure., However,
this may be an unacceptable assumption in some cases, For example, under cer-
tain institutional arrangements, the worker may rot be able tc substitute work
for leisure veyond some poiniill,

Perhapa one caution is in order. If there iy widespreald unemployment in
the economy, it may be proper to value the illiteraters time at zero, but the
teachers may still bhe a scarce resource that should not be valued at zero.
Therofore, unemployment in an economy is not a sufricient cordition for valuing
all huran vesourcec at a zero price,

As wWith the benefits, we m'st not ignore costs Just because they are not
given a market value, or because thay are nnt paid tor. Agein, ueing the ax-
emp'e ol the housewife, we would wish to value the loss in household ssrvices
and parental care that takes place due to the time spent in the literacy pro-
grammas. This may be & articularly difficult problem since it may be the quality
of the household activity that is reduced. In any case, as in the case of bene-
fits, markst values of household corvices of a Biven quality and earnings
increasas of children given good parental care may be otude measures of the
values wae wish., This example, however, makes the concept of opportunity cost
ebundantly ciear., It is merely the benefits given up tc pursue an activity.

The question of determining the coat of an input mey also arise when re-~
sources arad not being withdrawn from the market, but from other govermment em-
ploynent - parhaps even other educational activities. If we believe that the
pricen the government pays for these goods and services represent opportunity
costs, then there is no problem. But we may have reason to believe that the
pricing system within certain parts of the government is not eft'ioient, or the
govermment may have been given the resourca2s. For example, there may be a
nunber of volunteer workers involvod in educational proJects. In this case,
we can substitute market pricecs ter similar types of work, or we mipht uso lirear
programming techniques to determine the value of the inputs {n other govamuent
uses. Recent experiencs would fsuggest \hat the former method is most praotical,
but programring and input-output techniques do offer some promise in this arca(2).

Farlier in this paper, it was suggested that education mey have value as a
consumption good, and, to the extent that part of the private erpemiiture on
education refieots this value, we overestimate cose if we count this as part
of the investmont cost. Conversely, there may be real costs involved in getting
people tc atlend school even if they are not forced to endure any of the costs.
It may simply be that the psychologinal coust, for example, of an adult attending
¢ literacy clinic 1a greatsr tnan the private benefit to him from this service.
n this case, the social benefits associated with literacy may Justify paying
the individual to atiend school. Tt may be that the orivate venefits of literacy
are great cnough to induce individuals to take part in a programme, but they are
not aware of tne berefits. Expenditures, then, may bo necessary to piovido the
needed information. These expenditures, of course, should be counted as part
of the cost of the progiamme. o

(t} For a 1iscussion concarmning the problem of valuing time see {1).
f2) Por a general discussion of linear programning techniques and the develop-
ERIC ment of shadow prices, see () above. An example of an attempt to use
K these techniques in educationsl planning can be found in {13),
oy

!




ED/CONF. 28/5 - page 7

'"he social rate of discount

Our discussion so far has neglacied ths cruclial question of the proper
rate of trade or rate of substitution between present consumption and future
consumption. If the perfectly competitive market is relied upon to allocate
resources, the market rate of interest {s the proper disccunt rate for com-
paring future values of consumption with preseat values. Given the assurption
of maximizing net consumptlcen values as suggested earlier, we simply discount
future benefits and costs {rom a project and maximize the difference in their
present valus., Unfortunately, the matter is not nearly that simple. Even If
the market rate of interest was thought %o represent the sceial rate of suh-
stitution between present and future consunption, there is not one market rate
reflected in the private sector. Interest rates observed in the market reflect
various types of risk factors that mway not be appropriate for a literacy pro-
Jeot. In addition, there may be gll sorts of reasons why the private rate of
discount would be different from tha public rate of discount.

Stephen Marglin in his book, Publio Investment Criteria (21, pp. 57~71}.
suggests that while the private market rate of interest under perfect competi-
tion may reflect the pbalancing between consumers! time preferences for con-
sumption and the marginal productivity of capital, it will not reflect the
apcropriate social time preference for consumption. A major reason for this is
that individuals may colleotively exhibit diffeent tastes for present and
future consumption patterns than they do privately. Margiin goes on to point
out, however, that rhen other preblems like unemployment and grovih are intro-
duced there iv little hope that the market interest rate is the proper guide
to tima preference lor consumption. While Marglin develops the conceptual
framevork for determining ths proper discount rate undor various situations,
there 1s little hope that this will e of aid in empirical co¢st-benefit work
at this stage.

Besides Msrglin's work, there have been & number of studies direotly con-
ceraed with the approoriated discount rate t¢ be used in cost-benefit ana]ysia(‘L
It would sesm, however, that the proper rate of discount depends on soms fundar
mental value judgements by 'he deoision-r .rers. Unisss one is certain, however,
that his values have wide support in the population, 1L would appear that sen-
sitiity analysis offern the hest approach in this area, Indeed, Hirsch,

(15, 304-305), Weistred (35) and others have used this approach in evaluating
educational prograomes, With this approach, several seils of discount rates are
used to gain a presont value of future costs and benefits, In many cases, the
choice of a discount rate doez not appear to make any difterence in the final
deterrination of whether the project should be undertaken. However, where the
disecount rate is oruecial in the final cholce of a prograr e llke fundamental
education, the decision-maker must make a valus Judgement ¢oncerning the proper
discount rate, or some sort of congensus muet ba reachad through other methods,

All of the previcus discussion has tuggested that one discount rate might
be used to discount all future benafits and costs, This is certainly not the
oeEe, However, most enpirical studfea use one discount rate for the entire
stream of 6osts and benefits from & programme, While several rates are used
for the whole struam of costs and benefits, wultiple rates are not used at the
same time. Thia procedure (s adopted marely to keey an already difficult area
of analysis from becoming unmanageable.

Q
l{J}:{i) For two major examples, see (i1~, p. 99,and 11),

e
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Other investment criteria

Throughout this piper we have suggested that it 1s the difference between
the present value of sll costs and b2nefits associated with a publie projest
like rrimary education which should e maximized. With this criteria, and a
rete of discount, one can ¢ ermire which projects contributed the mest to the
value of consunption and which projucts should be expanded. Tie biggest problem
with this criteria is selecting the discount rate. However, there are other
ciriteria that have been used and in some cases thoy will provide the same order-
ing of projects that would ba pnssible by ccuparing ths difterence between the
present value of nosts and benefits.

Cne oriterion often used in cost-benefit analysis is tre internal rate of
return, The internal rate of return is that discount rate that viould yield a
zero present value if all future banefits minus costs were discointed by this
rate., The basic fdea 1s tha% the project is vorth while if the internal rate
of return i6 greater than the social rate of dis.ount and that projects might
be given priority according to the rank of the internesl rate of rcturr under
certain conditiors., There are several dffriculties with ihis particular
criterion. Pirsct, there may not be a vnique iaternel rate v’ moturm, That is,
it is nossible that more than one interest rate weouidl reduce the present value
of the net returms from an Investment %o zexro, Secondly, we do not avoid the
problem of determining a social rate of discount. In fact, if progranme benefits
are of differentv durntions, tha ranking of the prosrarms uccording to the in-
ternal rate of ratum may be ‘ifferent than the f?:ling of 1he present valus of
enefits minus costs at & gi.:n rate -\f discoun® ). Thirdly, there is the im-
plicit ansumption in ranking programmes by their internal rate of revurn that
net benefits can be reinvested at the internal rate. While thsse are the major
problems with the ccncept, a ocomplete discussion of this criterion can be found
$n Hirshleifer's work on investment eriteria, (17).

vith all of the above qualifications, however, the intermal rate of retum
ic a usaful tool in summarizing the relativs viluet of different programmci. In

"many of the ceses involving educatfional investmenis, both the pmsent value

Q

criterion and the internal vate of returm oriterios will 2ive the same ranking
for all relevent disiount rates. Also, it 18 often ths case that multiple sclu-
itlons for the internal rate of return will c¢ontain soma solutions that havs no
economic meaning. Fo»~ example, Hanooch, in his anaiysls of eamings and schooling
discarded irrelevant solutions such as negativoe rates of return (12, p. 321},

Sinoce the intemal-rate-of-ceturn ranking of prejeots and the preaent-velue
renking are often the same, the Intermal rate of retum of projests is often
found in the litersture (3, 7, ‘2, 13, and 26). It has the adiantags of being
easy to calculate and easy to present in tablas. It has the disadvantage of not
ziving the reader any idea ol the magnitude of the sums involved. Moet of the
dabatla eentering avound the intemal-rato-of-retum oritericn versus the pieasent-
value oriterion nesd not concem the cost-benefit analysl because both values
ca: be computed, given the appropriate benefit and gost data,

Another eriterion that {8 sometimes found in cost-hénefit analyesis is the
recoupment period. In this case, projects are ranked acnording to how long it
will take to regover the originsl investerent. In many cases, this will give
different rankings than the present valud of net benefits, and it would seem to

1) FPor an example of the pheromencn, see Blaug's work, (3, p- 343).

]
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have little to recommend it.(” In gereral then, projects should be selected on
the basis of the difference of the bresent value of e. oenzﬂ)ts minu3 the present
value of all costs, or on the basis of equivalent criteria.

Blases in i .rket prices

The discussion % this point has agsumed competitive markets and price-s re-~
flecting marginal rates of substitution and opportunity costs. An obvious situa-
tion where prices would not reflect opportunity costs 1s in the case of moriopoly
in the product market. In this case, the market return to an input will be below
the narginal social value of that input, and if the government withdraws this input
from the private market, the rcturn to the input would understate ti's cost of using
that input in the public sector. The exact opposite case would prevail if an !nput
in the privnte sector were :.eceiving a subsidy. Arnold Harberger, f>r example,
in his study of returns to human cavital and physival capital in India (14, pp. 15-
17) had to make an adjustment for subsidies in the labour market.

Another such bias will exist if the markets ave competitive, but the amount
of rescurces used by the governmeat programme are great enough to ohange the equi-
librium price., In this case, using the input price prevailing before the govern-
pent progranme to value the inputs used will underestimats the total social cost
of those resources, and using the input price after the prcgremme to value the
inputs will lead to an overestimate of the sccial cost of these resources. What
we desire, to measure the total social cost of using these resources, is the rea
under the value of the marginal oroduct curve over the quentity c{ resources with-
dravn. Figure 1 may help to convey the nature of this problem. I€ w, is the
price paid to a factor before some of that fastor is withdrawn from the market
for government use, and if wy is the price of the fastor after some of the faotor
(0x, - Ox;) 1s withdrawn, then, the are: ao¥oX, measures the sooisl cost of using
Ox, - 0x4 resources in the public sector. It oan be readily seer. that the area
adxgxy oveneatlmates this loes and the area boxyxy wx'srestimates this loss. Of
ocourse, the smaller the amount of resources withdrawn, the smaller the bias. One
might, of course, use some gxerago price to value the resources, and, ther: Ly,
approximate the tme loss.(

- As was mentioned earlier, unamployment in the econnmy will often lead to
bissed cost estimates of the timu of the trainee and the value of the time of the
instructors. In additicn, benefits fiom programmes such as those that eliminate
{1literaocy will be overstated if poscible future unemployment is not teken into
account. This is often taken into esccount by assumirg some "natural” rate of
unemployment in calculating future wage benefits from a programme., Without going
into a complete discussion of the theory of unerployment, il is olevar that the
type of adjustment needed will depend on the particular theory oi‘ une'rploynent
that mtsht best describe a purucular situation.

On the benefit side, it 18 obvicus that the prices paid cor a service plua
the ccnsumer surplus muld te a uisleedinz guide to the snoisl value of a final
consumer good if there were external benefits associat.cd with the conszunption of

(1) Por an exceilent discussion ¢! this dsoision rule and various other decision
rules, see (22, pp. 1-39). For a lees rigorous discussion of some Common
errors in project evaluatior, tee (23, pp. 129-140;,.

Tor a discussion of equivalent crileria seer 27, pp. T0>-TOH,

.KcPor a more detailed and rigorous discus~ion of this problem, see {31).
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the good. Of course, we ¥lll also underestimate the cust of a resource by valuing
it at its market price If there zre exterirl costs associated with its production
or use., For example, the cost of alr pollution does not get reflected in the price
of steel. ¥e shall noi tum to a discussion of the means of imputing velucs to
inputs and cutputs of a programme when market prices sre thought to be bisszed or
do not exist.

Shadow _prices

Much of the discussion in this section relates to the earlier work concerning
shedow prices in cost-bensfits analysin by Roland McKean (24). Shadow prices, ss
was sugJdested carlier, are nothing more than imputed rates of exshange to be used
in cost-benefit analysis when markel velues do not exist or arc blased. One method
cf determining shadow prices was discussed in some of the earlier examples. This
i3 the method of using market prices for a service provided in the private sector
to determine the market vaiue of a servlce provided publioly. For erample, the
vaiue o the consuer of literacy migh*, te approximated by the price people pay
to cbtain this service on a private basis. In this case, of course, the shadow
price is inappropriate becanuse it does not inolude the value of externsl effects.
In literacy programmcs, like cther pcrogrammes, one might be tempted to impute
shadow prices from similar programmes in other avuntries. W¥While such a proizedure
might oe ussful as a crude guess, marzinal rat:s of substitution are likely to be
vastly different among coun“ries for a whole hoat of reasons.

Another method of deriving shadow prices relies on imputing the appropriate
trade-off between programmes as reflected in govermment cdecisions corwerning those
programmes. Weisbrod's attemspt 1o measure the marginal rate of substitution between
programres offering different income distribution effects would be a case in point

The cbvious difficulty here is that we are trying to deduce one or a few sats
of margiral rates of substitution implicit in ‘he deoision-makera decisions when
th2se may only represent a few of Lhe actual trades involved. In fuct, the rates
of exchange that we determine might not even have ocourred to the deoision-maker.

In addition, of course, all this assumea that the govermment decisfon-msker reflects
the appropriate scofal walfare functinn of the society. .

The liiear programming tectnique mentioned earlier hag sowe of the sare limita-
ticns as mentioned above. If we are able to specify the objective funotion to be
marinized, we can gain shadow pricea from the dual of A linear programme. For
exarple in my paper, (18}, I was able to derive the shadow prices of drop-outs and
sohool-teachers in a pudlio school sysiem. However, even in a developed cconomy
with an standance of dsta snd tichnical information available, we are not able to
8pe-ify the constraints or the objeotive function well enough to suggast that these
technicies oan be used in making: policy decistons. Nevertheless, we should hope
that we will Zmprove our ability to make estimates »f all the above iypes.

¥We can alsc obtain shadow prices by edjusting market prices for biases, future
c¢hanges in demand and supply, sternal effects, uto. ' In many cases the diffioculty
is that che adjustment 18 sc srbitrary and orude t it {v 18 rot clecar that it im-
proves our ability to make a rational choice. However, shen approepriate adjustments
are casily mads and clear to the analyst, thoy should be undertaken.
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None of the above cauticns should be taken to imply that we should not attempt
to establish appropriate shedow prices in cost-beneflt analysis. The major point
is that we should be aware of the limitations of these procedures and we shouid
consiler the cost of lmputing values to be used in cost-benefit analysis against
the value to be derived in the nature of better publis decisions. A well-taken
point that McKean has made (23) 18 that the market provides a great deal of
information at a very low price, and we might be willing to sccept minor biasc:z
in these values rather than underteking expensive adjustments that have only
marginal value. However, one should not ignore the valle of developing procedures
that can be used in other cost-tenefit studies.

Other objectives

The previous diceussion of cost-benefit analysis in this paper has been based
on the assumption tha' the value of consumption in the sooiety, given & certain
aistribution of incoume, is the goal of society. Of course, there may be a nurber
of other goals that soriety might wish to implement thirough government projeces
like literacy clinics. While some of these were all.ded to earlier, they warrant
a more detailed discussion. Soolety may wish to use a govermment pregramme to
help redistribute incrme among certain racial groups, certain age groups, or
regional areas. Or, it may wish to use a programme to stimilate economioc growth
and guarantce a self-sufficient enconomy. Tt may even introduce e programme to
help correct its balance of payments problins. In all these cases there is
nothing incorrect about introducing these other values. Nor is i1t necessary that
projects be less efficie:t than other means of meeting some of these oals. For
axample, literacy programmes may be & much mere efficient means of redistributing
income, given certain political constraints, than & programmeé of taxes and sub-
sidies. )

Marglin (21) has suggested at least three equivilent mears of implementing
these other goals. Of tourse, if tho d2cisfon-maker s&n gpeoity the social-
welfai'e, function and the technical-transformation function of produeing various
dezired results, we simply determine that mix of programmes that will equalize
the marzinel rate of transformation in social welfare with the marginal rate of
transformation in mroduction of the various goals. While it is true that the
other methods of determining trades between various goals amcunt %o reflecting
a social welfare function, they offer a more practi~al approacnh to discovering
the mnetion than does the option of :peoif"ing the welfere function from the
sart.

The second method of impiementing side goals, for instance, the regicnal
distribution of income, 13 through the use of constraints. Foi' example, we
might take as cur goal the maximization of net-consumption benefits assocliated
with literacy programmes, subjeot to ths constraint that . many programe:s must
be developed in @& certein region of the couitry. Such coustrain.s are often )
used in the development of govermment programues, and there is no objectlon to
them 1f tie decision-maker is clear a8 to what goals ha is trying to maximize
ard if he 18 using the constreints efficiently. He is being inefficient, if he
could provide the desired reglonal redistribution and scill have more consumption
benefits from literacy programres, everything else retaining the same, The ‘
difficulty with this approach, as vell as the others, is that the decision-maker
mist be able to consider all ¢ther possible means besides the uvse of literaoy
prrr:;rames of obtaining hie goals. This is clearly not praotical. However, the

*sion-maksr might suboptimize 1n each project area and than revise nis con-

EKCmts in different areas 28 he d.iseove,rs the advanrtages of various means of

13
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gaining the desired goals., Of course, all of this ignores the important matter
of the means of determining what th: goals of society chould be. It a2iso reminds
us again of the amount of information that the rarket provides when the goal is to
maximize consumption value for A 8lven distribution of income.’

The third methcd of determining the proper programme mix, when there are side
goals like the regional redisirlbution of income, is to specify the proper rate of
exchange betwesn costs and tenefits amorng regions. In this case, we lLave the
proper weights to te attacred to various costs and benefits, end we cén maximize
net consumption value using these weights as prices. It was exactly these weights
that We!sbrod was attemnting Lo discover in his paper on income redistribution

and cost-benefit analyszis, {36). The current limits to this approach have already .

been discussed in the section concerning shadow prices. As we indicated, there
is 1little hope that such values can be discovered and used at this stage of
developmenc of thz science.

Since all of the previous methods disousséd hold 1ittle promise of being
implemented in current cost-benefit wrrk, it would appear that sensitivity analvsis
might again play a practical rdla. We might give different weights to the distri-
butional value of certain benefits and see if that changes the deoision to und:r-
take & project or not. 1i¢ may be that even giving rather substantial weight to
certain distributional effeocts will not change the priority ordering of the
projects under consideration. Where changes in these weights do make a difference,
the deoision-maker must choose among the various weights.

Timing of inves’menty3

Evaluation of adult literacy progranmes shouid concein itszelf with a problem
that is sowetimes ovoriooked in discussions of investments in edacation: the
timing of the project. However, it should %2 rtated. in 3l) fairess, that this
problen has not been ignored by econcuists in general.(1) The point is that
althougl: an Investment in literacy does not pay at sume particular point in an
individual's life or at some particular date in & country'!s sconomio development
does not mean that it will not be a worth whiie investment at a later date. For
~xample, edult literacy may have & rather low retura for the first few decades
while the economy is developing in other areas. Hovever, after that development,
it may be that the returtis to adult litercoy are rather high, When the benefits
of a programme have the charactzristio of being low i1 the immediate future, but
high later, assuning a constant cost, the present value of net benefits oriteria
may lead t¢ the rejyction of the project at an early date sad acceptance later.

While this caution may be most reolevant to countries with less developed
econonmies, it is als) importaut in more developed economies., PFor exsmple, it
may be more afficient t9 retrain workors later in their work carcer than to
atteapt to prevent their dropping out of schocl, In faot, Burton Weisbrod reain-
ded thus autror that we encourage individuals %o drop cut of school by providing
retiaining ortions at a later date. It may bs, then, that adilt literacy pro-
srammes tay heve the unintended side effeot of enec:caging young people not to
attend school sinee they now will have the option of gainls thie training later.

O er 21, pp. 7h-79
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Rates of retum to literacy and primary education

While there hes been no work, to the suthor's knowledge, concerning the
coste and returms to adult literacy programmes, there have been a number of
studies that have estimated rates of return to primary levels of schooling. The
following ditcussion of some of these studies, and their conoclusions, should pro-
vide a usefui set of examples of how cost-benefit analysis has been actually used.
In discussing and interpreting tha results of these studles, we will not dwell on
those theoretical aspects of {he analysis that have alrcady been discussed.

Nalla Gounden, in his recent study of rates of return to education in India,
(26), caiculated rates of return to levels of educetion from literacy through
college. The earnings data were calculated on the basis of a sample survey of
urban income and savings. 1l ccnclusions, of course, are rather tentative,
given thre data limitations. Nevertheless, the findings are interesting and
appear to suggest scveral geaneral policy recommendations,

The following internal retes of return on investments ir. schooling were
repor'ted. (26, p. 3592).

Minal Rates to [(noreirent of Schooling

Literate over illiterste - 15.9%
Prirary over literate 7.0
Middle over Primary 11.8
Matriculate cver Middle 10.2
Bachalor over matriculation 7.C
Engineering degree over matrioculate 9.8
Engineering degreo over Bachelor 9.7

Average Rates Relative to Illiteracy

Literaocy 15.9%
Primary . 16.8
Middle 13.7
Matriculate 12.1
Bachelor 8.¢
Ingineering 9.6

From these, Nalla Gounden makes several reasonable inferences. First, the
high relative marginal and average rate of return to literacy and primary edluca- '
tion ruggest that more of India's education expendfitures should be allocated to
the lower levels of education, India's particular stage of development seems to
be creating great demands and, therefore, high rates of return for the fundamen=- -
tal skills assoviated with literaoy and primary education rather than those
assceiated with algh level training. In addition, Nalla Geounden notes that the
nigher rate of return for primary education over literacy alone mplies that
dropouts are not economically as px'odi.lotive as ocnpetitors. ‘

Usins Harberger's es’.imates of the retum to physical capital in India of
17.2 to 26.1 par osnt and his own estimates of the retums to investments in
education of from 7.0 to 7 per cent, he ooncludes that India might do better
to devote scarce capital funds to physical capital as opposed to education., All
these coriclusions are based on the direct retums of jnvestments in physical

1 and human capital and possible external effeots of either type of invest-~
EKCN not estimited, 7n addition, no possible positive income distribution

o 15
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effects of vne investment versus the other is considered. O0Of course, one can
always aasume that the best investment should be tekei. und income redistributed
by taxes and subsidies, but institutional arrangements may not peimit this. In
any case, the analysis ¢f this data demonstiates the type of information that
can be gained from this tyre of study.

The fact that the return to¢ capital is higher than the return to investment
in education is consistent with Harberger!s results, (t4). This, also, indica’es
the problem with vorrowing results from one country to determine pollcy in ancther
because these results are cpposite to those reached from studies in the United
States.

Another study by Carnoy, (7), compares internal rates in various Latin
American countries. One interesting finding in Camoy's paper, (7, p. 362) is
that earnings forgone excead institutional costs as early as the fourth year of
primary school, and account for about 69 per ceat of th. total expenditure on
schooling from then througn university training. This highlights the importance
of taking account of forgone earnings in calculating retums to investments in
education., Camoy finds that private and sooial ratea of return in Mexico, Chile,
Colombia and Venezuela are all rather high, and that, in general, these rates are
even higher t.an the high rate of return on physiceal capital in these countries.
The lawest rate of return reported by Carnoy was & 126 rate of return for univer-
sity training in Chile, and the highest was about 304 for cne to 8ix years of
schooling in Venezucla,

One interesting conclusion that the euthor of this study reaches is that
bottlenecks occur at the later primapry grades and higher levels during perioda
of ranid economic growth., He oites the high retes of return to primary and
university education ir Mexico (384 and 234 respeotively) snd Venezuela (approxi-
mately 30% and 2% respectively) relative to secondary rates in those couniries
(apmmimute;y 1245 and 1% in Mexico and 17% in Yonczuela). These ocountries
v~ sxperiencing rather rapid growth during the period., Crtle and Colombia with
~onur growth rates had returis of 24% and 204 respestively for primary aducation

and 124 and 19% respectively for university work. Wnile these uonolusions, as
the author notes, are rather tenuous on the basis of such "orude" data, they do
seem to support thie rather interesting hypotheais,

Carnoy concluces that a high rate of investmont in education must accompany
a high rate of investment in physical capital to generate sconomic growth. Of
courss, Le notes that hece are other benefits from investments in education. In
acddition, unlike Nalla Qournden's concluaions in India, he suggests that the
gmth rate might have "¢en even higher in Mexico and Venezucla if thers had
‘een greater mvestmts in oduoation.

The above two acudies demonstrate how mtea or retum on inveatmonts in
education are usxl to make polioy suggestions concerning priorities for invest-
ments in different types of educaticn, ani priurities betveen education and
physicul capital in various countries. A large numbar of other studies (2, 3,
12, 135, 14, 19) have bean done in the United States and e¢lsewhere. Unfortunately
the quality of the 4ata is poor for most countries cutside the United States ard
e wust take care in interpreting results, Even in the United States, the data
could be improved greatly,

While intemal rate <«f retum estimates may bs equivalunt to preaent value

KC calualations for the two pravious studies, they hide the magnitudes of costs and
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benefits. Although in many of the studies cited, costs and benefit stireams were
given, If nct present values., Nevertheless, in many studies total costs and
benefits are given, and often the question is not directed at rather gross rates
of return in education and other capital, but to the eveluation of one specific
project, We will look at Burton Weisbrod's w.rk, (35), on preventing high school
dropouts as a c¢ase in pelint,

The following ': a summory of his estimates of cost and benefits per high
school dropout prevented in a St. Louis progremme, (35, p. 148). In this case
a + indicated an unmeasure quantity tha* enter positively, a ¥ jndicates an
unmeasured quantity that enters negatively, and a ** indicates an unmeasured
quantity that is not commensurable with the preceding costs and benefits.

Direct FPrevention Cost per case $5,815
Additional Instruction Costs 725
Total Costs ) $6.,55C

DMireot Benefits per case
Increased Present Value of Lifetime Income 32,750 :
Mirus Adjustment for Nonedusational factors # © $2,750

Improved Self-Esteem ) >
Extemasl Benefits - ‘ :
Iroreased Productivity of Gther Resourceo S+
Inoreased Sooiul and Political Consciousness and

Perticipation +
Deoreased Sootel Costs (~.g, of orime, eto.) 4
Decreased Socfal Costa .. Administering Transfer-Payment
Programmes (e.g. of ublic asaistance) 4
Intergenerational Benefits +
Totel Cost not covered by measired benefits $3,800
Diastributional Effects *

The important fact to be notad in this study is that, given tha discount
rate of five per cent, the expeoted measured benefits of the programme are not
greater than the axpectod meeasured costs, Therefore, while the analysis may help
the decision-mak:r deciila whether to undertake the project or not, it is the
deoision-makar <o mus: dotermine the wesghts to be given to the currently un-
meacured costs and bensfits. Tus myrits ¢f indlcaling the unmeasured costs and
benefits are thai tie Ymicion 28n be mede as to the value of investing more
tima and effort to meas re tne unknown benefits. The cost of gaining the addi-
tional information way 1@ no high that it I1s not worth obtaining. Of courss,
Just knowing the nature of tha unmeasured costs and benefits may lead other
researchers 4o £ind wayi t> ottain adequats measures. (1)

Summary and esnelusions

¥We have shown that l.iere are a large number of benefits and costs assooiated
with any type of sdult litaracy programme, and that cost-benefit analysis i{s a

(7Y There 8re s number of siudles that report results in this manner in both
evalnations of indiviiual projects and in estimates of broad social benefits.
For example scer 15, 16, 18, 25, 30, 33, and 3%,
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practical way of determining the contribution that the programme might make to
tre total value of consumption in the sooiety., Indeed, the examples of the use
of cost-benefit analysis to evaluate education programmes have shown that imper-
tant policy recommendations may be made on the basis of the results of cost-
benefit analysis. In addition, thc examplc provided by Weisbrod's work on pre-
venting high school dropouts reminds us that the quantifiable ccsts and benefits
may not provide encugh infurmalion to detarmine the value of the programme.
Incomplete information like the above, and che fact that society zay wish to
echieve other goals through projects, suggests that cost-benefit analysis will
not relieve society's decision-makers of their responsibility of implementing
the goals of soolety. Cost-benefit analysis, however, is a usefml tool to the
decision~meker in meeting his responsibilities.

It seems clear that adult literacy programmes can be evaluuted on the basis
of cost-banefit analysis. To the extent that the programmes ars not so large as
to " ange market prices, and to the extent that market values provide reasonable
es\.mates of costs and benefits, the evaluation siimuld allow one to have an idea
of the contribution of the programme to social welfare. In general, the data
r.eeded to evaluate an adult literacy programne can be found in the -waticnal
census data or can be obtained by mample survey techniques. As we indicated
earlier, all thias is not likely to allow us to determine the absolute optimai
allocation of resources in the sooiety. Nevertheless, const-benefit analysis in
rdult literacy Prezrarmes should allow us to make more rationa). choices in the
allocation of our expenditures on education.

18
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