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Introduction 

-The discount rate as an imposed or calc'11ated rate of future returns to 

capital investment is a critical fa.ctor in t.1,.e economic evaluation of proposed 

... 
public as well as private investment projects. For example, a goverrunent project 

that promises substantial net benefits when evaluated at a rate of 5 percent rnay 

well appear wasteful if the rate is even marginally greater, say 5 1/8 percent. 

At stake in determining the appropriate discount rate. is the efficient allocation 

of resources between private and public sectors qf the economy. The discount rr.tte 

suggests which projects should be undertaken, and thus the proportion of the 

's-activity that should be undertaken by public agencies as opposed to 

the proportion that should remain in the private sector. So it is vital to 

understand what determines an 'appropriate' discount rate. 

Table 1 provides an example of how different discount rates influence benefit-

cost ratios as well as :net benefits. This simple example shows that the discount 

rate is of crucial importance. The higher this rate, the lower the B/C or 

benefit/cost ratio, so it is more difficult to generate a 'favorable' benefit/cost 

ratio (B/C >1) for projects whose benefits will occur in the future. Keeping this 

fundamental theme in mind, it is useful to review various viewpoints on the 

criteria that most appropriately govern the selection of the discount rate to be 

used. The viewpoints can conveniently be discussed with respect to several common 

criteria, including Opportunity Costs, Social Time Preference, 

*Presented at t..1-ie 1975 Annual Meeting of A .. merican Agricultural Economics Association, 
Columbus, Ohio, August 10-13, 1975. The author appreciates the procedural._ 
instructions and reviews :oy 'Jl...ASA and also the earlier reviews aad nelpful su,JsJestions 
of Karl Gertel and George .A. Pavel.is of the Economic Research Service, U.S. Department 
of Agriculture. Any opinions expressed by the author are not nes:::essarily those of 
ERS or USDA. 



TABLE 1 

The ef feet of discounting on the evaluation of a typical investment, 

· using discount rates of O, 3, 5 and 10 percent; after Haveman (1970). 

Discount rate (percent) 
Item Unit . -

0 3. 5 . -. 
Present value of total benefits $1,000 15,000 10,448 8,448 

Present value of total costs Do. 7 ,5_00 6,741 6,409 

Benefit/Cost ratios 2:00 1:45 1:32 

Net benefits $1,000 7,500 3,707 2,047 

\ 

10 

5,4_42 
N 

5,906-

0':92 

-468 
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and Marginal Equalization •. 

The Opportunity'-Cost Criterion 

Baumol (1968}~ Harberger, Stockfish and other followers of the 

opportunity-cost school have argued. that the appropriate discount rate 
~ 

is represented by the opportunity cost of capital in the private sector; 

that is, by the private market rate. SUppose one considers govertunent 

construction of a dam, which will employ X number. of workers, use Y tons 

of steel, and produce Z kilowatt-hours of electricity. In an economy 

with full employment, resources mada available for the project must be 

transferred from other activities., lf these resources yield an!. rate 

of return in the private sector, however calculated, the resources should. 

be transferred. to the. public· sector if that project yields a similarly 

calculated rate of return exceeding r. If the potential earning rate in 

the project is below_£, the resource allocation question should be left 

in private hands. Because the resources uged by the government·. could 

alternatively be used in the privat-e sector, the government must look 

to private interests and project rates to determine the appropriate 

public interest rate for discounting. This same principle was reflected 

in a report of the Joint Economic Committee of the U.S. Congress. As 

the Comnittee report indicates: 

Private citizens should not, in general, be forced to give up a 

portion of their incomes in the form of higher taxes to support 

public undertakings, which-are of less social value than the 

uses to which their funds would otherwise be put. The way for 

the Federal Government to assure this result is to adopt in 



public investment appraisal an interest: rate 

reflects the private sector opp.ortunitfes< foregone. 

The opportunity-cost or private· sector interest .. rate 

States was around 8-10 percent during the period 1960;..;1970, although 

lower rates were considered justified by ·the·· Joint Economic Conmri.ttee, in 

· view -of developing resources f.or future generations •. But Baumol (1969} 

has suggested that futu,re generations.willprobabiy.bemuchricher than 

Previous generations {as the past trends have shown), so the investments 

at low discount rates area SOJ;'t of subsidy to support and benefit 

future genera.tions, at the cost of the relatively poor present genera.,.. 

.tion. Only where there is a serious stagnation would Baumol subsidize 

investments for future generations, and only then if this policy were 

needed to revive the economy. 

By contrast, Marglin, following a Pigouvianwelfare path, pleads 

the case of future generations. To Marglin, future generations are as 

important as the present generation ••• "The present generation's 

preferences should not be allowed full sway in determining the overall 

rate of investment." "The individual may (will) die," goes the refrain, 

"but the Nation lives on." 

In questioning this view Baumol (1969) states that, as far as 

posterity is concerned, there is no basis for presuming that' a transfer 

of resources from the private to the public sector will necessarily 

produce a net increase in the amount of investment undertaken by the 

economy.· The increase in the. amount of government capital construction 

. would very likely be offset, at least in part, by a decline in private 

. investments in plant and equipment. He believes that if the Nation's 



inadequate, tliere should be 
. . , . 

. simul taniaous··•···· inducements for .. both .. private and·•··p.ublic ·•·•capitalfonnation. 

SocialTimePteference·Gtiterion 

As we have Baumol, Harberger and Stockfish advocate discount. 

rates bas.ed on comparativi= retur.ns. t:o capital in the private and public 

sectors of the economy. · However, l!!Ckstein (1961a) would plaeemore 

stress on the factor of so.cial time preference. In his view, the private 

rate of time preference may be ·''too high'\ because>private individuals 

tend to think and invest from a sho1ct-term viewpoint~ Government takes · 

a longer view, reflecting an obligation to promote the welfare of.unborn 

generations. On this reasoning, the.appropriate social rate of time 

preference should be lower than the private rate. Eckstein's view 
. . 

thus tends to lie between those of BaumoL {1969) and Marglin. 

Next comes Arrow, who suggests, that the opportunity· costs of capital 

and the rate of interest to the consumer are identical, as they must be 

for fulLoptimality. the present value of any proposed new investment 

project accordingly must be computed using discount rates derived from 

the present and future value of a short:-term rate of interest on consu-

mer loans. Tome this seems correct only if the private capital market 

were perfect, and if .there were no divergences between social and private 

benefit. Only then would the discount rate on public investments be the 

same as that in the private market. 

In examining a paper by Feldstein, another significant idea seems 

to emerge:--the idea of public goods. Feldstein would invoke the political 

process, believing that since the. market cannot express the collective 

I 
\ 
\ 

\ 
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· · demand forinvestm:ents to.benefit ~U:ture· generations, political decisions 

must come into the picture. Tllis buttress.es Margliil arid others in their 
. .. ' 

suggestion that individuals, in their public role as citizens, may be 

willing.to save for future generations..;.-if others areal.so.willing to do 

so. Public investment .and c0nsumptioaby .. •.·ftiture generations !!an in 

effect be treated as public goods to be .'consumecl' by every member of 

·the coIIllllunity. Feldstein employed an indifference curv:es analysis to 

arrive at his appropriate rate of social t.ime preferencee. 

The theory suggested by Feldsteinhas also been followed by Steiner. 

As shown in table 2, suppose the government plans to spend $100 on 

e:ither project A or B. Each project serves some common underlying 

objectives, but. generates a different time-stream of benefits. Project A 

produces 30 units of physically defined output after a year, and none 

thereafter. Project Bproduces zero units in year 1, 33 units at the end 

of 2 years, and none thereafter. One can see in table2 that the present 

value of A in physical terms is 30/ (l+r), and the value of B is 33/(l+r) 2• 

Harberger criticizes the social time preference criterion and 

considers the arguments of Eckstein (1961a), Marglin, and Steiner to be 

subj'.ect to adecisive criticism. He says they may lead to results in 

which the rate of return to investments in the public sector lies below 

that which could be obtained by placing the same funds at the disposal 

of the private sector,or by investing directly in private-type· 

activities. 

But.Steiner and Feldstein have another significant idea in their 

work. To them, high and low discount r.ates represent different things. 

One is collective social preference, in which people, not dollars, vote 

I 
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··: HYt)o.tlteti;cal: ex~pl~i eJmpar:i~: ofipo;tuiti~Y co:s ~t6f •. tinie pref eretrce< . 

. ··ofj;·•two/,p~p.}ect~· ~.e.r:vi11~:#fe· .. ·s.~i:qJ;1j¥cti~~.;· •. 

··. . . . :. ·: .. ·., 

Charac.te~is ti'.~ ., . , 
. •-· 

·'.'_:,; .. 

.. C~st of,•prof~ct (cloilars) . C : ···•. 

. :.' 
· -Physical• out,put: · .·· 

·· l unit·= $3.80 '.· 

Year 1st· 

Year·2nd 

Value. of output .· (dol:iars) 

1 unit.= $3.80 

Year 1st 

· Year 2nd. 

•· ... 

. . 
·: ~~. 

. -•- .. ... . . . .. 
·· ... 

.. . 
.. ·•. 
·• .. . .. . 

. .. 
. ·• 
: /. 

•· . 
Present. value~ computed ··at ··., 

6 percent 

10 percent 

11 percent 

15 percent 

•. . . . 
•· •. . 

. .. 

30. 
. .. • . 

:.O.> •. 

··•; 0. 

107.50: 

·.102. 70 

99.10 

·_,,: __ ._ 

Project 

··100•· 

o. 

33 

0 

125.40 

112.50 

103.60 

101.60 

94.80. 

··r· 



- a<-· 

their.·••preferences-.;···· -··The- o_ther:;con#ra~t•·.·is: •a.;cc,n:tiep;t,of 
.; . : '· ·.; . 

. · .. · .... ·. demand for.capitah 'Steiner ~elieves;. the :reat)is$ue is·whither ·p~blic•> 

policies sho~la serve,:i~Y equaLi~e the two. :aarb~;ge~;;aJid use p~blic,: > · 
· · ~oli:cy t~ .. exparid; private: inve-stment and equalize private and pµhlic rates. 

' · Hirs,hl~it~r,.: De Haven, : and Mill.iirian hav~. st.ili anJtller ~ppr()ach to 
. tl;lis issue.. They $a;,>.that:>t:h~; gcrvermne~t•··coul'd ~~~e~sufficient fu~ds.·•·· .·. 

available ·.o~- the• loan: market to drive the. ·inte;r~s~ 1;:~te· down to the · 

. desired le~et,•· white holding: down the · inflatidnacy p~tent\al-~by imposing _.··. 

,- a sufficiently. high level · of consumption taxes •. ·. Thk . net. ef feet would b~ 

,to restrict present ~onsumpd<m for t];le benefit of investment (future ·._ .· 

consumption), without creat:i:ng_ itieffici.ent. disparities between· the advan::.. 
• . . i 

tages_of investmerit. in.the_private and public.sp'1e3::e$ . 
., . . . '--~ . . 

The Marginal·_ Equalization cri~erion, 

In a fashion·. similar to Hi~shleif er~ · Stockf ish. argue~".• in· connection.· 

with this criterion" that if w~_wish to,attaiq.a maximmn ~ate of growth, 

resou:ces·shouldbe investedwhere the return is highest._ If we want to 
.· ,. .· .. . . . 

change the composition of private gooq.s, whether produced by government 

or private firms, the.most.efficient in~est~ent:should be encouraged by 

excise.taxes and subsidies. If we want a given amount <if government 

goods that meet 'collective'. wants;. the. investment policy that. generates 

the highest GNP :ts the best· means to achieve it. ---In other .words, if 
. ' . : -

. the.re is more productive power, rather than less, the burden of taxation 

or the inflationary in~iclence of deficit spending decreases. The 

government could, in this. type of situation, divert more resources ·from 
. :,· . : . . 

the private sector to attain }colle~tive' goals than it could by causing 

resources to be invested in less productivechannels. 
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(1961b}, on two grounds: 

L · Stockfish asstlID.es expansion.of•public 

lea,:lS to .contraction of private. investment in 

or that a contraction of .. public investment would result in 

an equal expansion in. the Private sector. 
. . . 

public investment is financed·· primarily out of taxation, 

much of which is paid by households, its expansion would 

at least in part be at the expense of consumption. 

2.. Insofar as investment is affected, it n_eed not be the_ best 

investment btit only marginal undertakings in enterprise,s 

whose growth is particularly constrained_by business taxes. 

Thus, the rate of return on good private investments also 

holds. little normative significance for government proj.ects • 

. · A Final Commentary 

In this brief review, I have tried to summarize several viewpoints 

on the complex questions. that arise in selecting the discount rat_e most 

appropriate for analyzing the economics of public investment projects~ 

A general conclusion is that strong arguments exist for adopting 

any of the criteria described. Thus, ·the question is not whether one 

criterion is necessarilysuperior to another in theory or as a general 

policy standard, but whether the particular rate actually used in 

analyzing a given project.is appropriate to the institutional circum­

stances and the policy settingwithinwhich the project has been 
-

proposed. This is a responsibility best shared by policy makers and 

economic. analysts, so that the assumptions and results of project 

\ 
I 
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