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| ... .. Introduction

‘The dlscount raue as an 1mp

U)

’5 éx'calcﬁlatea’rate of:fuﬁure‘returns io
: capitalvinvestment is a critical factor in the econoﬁic eValuatibn»of propésed
public as well as private inveSument projecﬁs. For éxample, a goV%rnment pxoje;t
that promises substanﬁial ﬁét benefits when evaluated at a rate of 5 percent may
Awell appéar.wasteful_if the réte is even margina;ly greater, say 5 1/8 percent.
At stake in determiﬁing the appropriate discount rate is the efficiént allocation
of resources betWeén érivaté and publicksectors Qf thé economy.f The discbunt fate
suggests which proséqts should be undertaken; and thus the proportidn éf the
;onomy's»aétivity that should be ufdertaken by plbllckaqencies as opposed to
the proportion that should remain 1n4tne private sector. So it is vital to B
understand what dete:mlne& an 'appropriate’ discounirrate.
fable 1 provides an example of how different discount iates influence benefit-

cost ratios as well as.net benefits. Thié simple example sﬁows that the discount
rate is of crucial importance. The higher this rate, the lower the>B/C oxr
benefit/cost ratio, so it is more»difficuit to generate a 'favorable"benefiﬁ/cost
ratio (B/C >1) for projects whose benefité will occur in the future. Keeping tﬁis
fundamentai thehevin mind, it is useful to re?iew varicus viewpoints on the

ritéria that most appropriately govern the éelection of the discount rate to be
used. fhe viewpoints can conveniently be diséussed with respect to several common

crlterla, 1nclud1ng Opportunlty Cost -s, Social Time Preference,
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TABLE 1

- The effect of discounting on the evalﬁation of a typical investment,

 using‘discount rates of 0, 3, 5 and 10 percent; after Haveman (1970).

se oo

Discount rate (percent)

Item ) - : ﬁnit“ 5

: AR IR 3. ¢ 5 P g
‘Present value of total bemefits ~ :  $1,000 15,000 10,448 8,448 5,442
Present value of total costs i Do.. 7,500 6,741 6,409 5,906
Benefit/Cost ratios e SRR . 2:00 1:45 1:32 - 0:92

" Net benefits

se 00 _sa

$1,000 7,500 3,707 2,047 -468




1 and Marginal Equalization.

" The Opgortunity*Cost Ctiterion

Baumol (1968), Harberger, Stockflsh and other followers of the
opportunlty-cost school have argued that the approprlate dlscount rate
1s represented by the opportunlty cost of capltal 1n the private sector;

that is, by the prlvate market rate. Suppose one con31ders government

A

constructlon of a dam, whlch w111 employ X number of Workers, use Y tons
- of steel, end produce‘Z kllowatt~hours of:electrlc1ty. In an economy‘
~with fnllvemployment, resources made available fet‘tﬁe preject nust'be
transferred from other activities.;rlf-these tesonrces.yield an f rate
of return in thenprlvate secter, however calculated the resources should_
be‘transferred to the publlc sector if that project ylelds a. 31mllar1y
»_calculated'rate of return exeeedlng»gji If the potential earning rate in
the project.is belowti;‘the resource‘a110cation question should be left
in‘privateihandSQ' Because the resources used by the government 'could
alternatlvely be used in the private sector, the government must look.
to prlvete interests and progect rates to determine the approprlate
pnblie.interest rate'for‘diseounting.v This same principle was retlected
in a teport of the Joint Econemic Committee of the U.S. Cengressf As
the’Committee.report indicates:
Private citizens‘should not, in general, be forced to give up a
nortion of their-incemes in the form of higher texes to Suppert
vpublie 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



N

':ﬂ;,publlc 1nvestment appralsal an rnterest rate polrcy Whlch
reflects the prlvate seetor opportunltles foregone.; e T
- The opportunlty-cost or. prlvate secter 1nterest rate for the Unlted

States was around 8—10 percent durlng the perlod 1960 l970 althoagh

lower rates were con31dered juStlflEd.by the J01nt Economlc Commlttee, 1n RN

v1ew of developlng resources for future generatlons. But Baumol (1969)
has suggested that future generatlons w1ll probably be much rlcher than.fj
.prev1ous generatlons (as the past trends have shown), so the 1nvestmentst"h
| at low d1sc0unt rates are a sort of subsrdy to Support and benef1t
future generatlons, at the cost of the relatlvely poor present genera~
: Htlon. Only Where there'ls a serlous stagnatlon would Baumnlvsub31d1ze
1nVestments for future generatlons, and only then 1f thls pollcy were‘“
- needed - to rev1ve the economy;: s ’ | |
By contrast Marglln, followrng a,Plgouvran welfare path, pleads
the case of future éeneratlons;~ To Marglln, future generatlons are as
‘1mportant as the present generatlon...h'The present generatron s “
» preferences should not be allowed full sway in determlnlng the overall
rate of 1nvestment.‘.'"The 1nd1v1dua1 may (w1ll) d1e, goes‘the refra;n;:
"but thebNation livesﬂon.

In questlonlng thlS view Baumol (1969) states that, as far as
posterlty is: concerned there is no ba31s for presumlng thaﬁ a transfer
of resources ‘from the prlvate to the publlc sector will necessarlly
produee'a:net'fncrease in.the amount ofvinVestment undertaken by the
eConOmy._ The 1ncrease 1n the amOunt of government capltal construction
would very 11ke1y be offset, at 1eest in part, by a decllne 1n private

_investments in plant and equrpment. Qe belleyes that if the Natlon s,



'“"1nvestments for the future are con51dered 1nadequate, there should be

'Zf31mu1taneous 1nducements for both prlvate and publlc capltal formatlon.s

The Soclal Tlme Preference Crlterlon

As we have seen, Baumol Harberger and Stockflsh advocate dlscount

'rates based on comparatlve returns to cap1tal 1n the prlvate and publlc

‘”sectors of the economy. However, Ecksteln (1961a) would place ‘more.

‘,stress on the factor of soc1a1 tlme preference.< In hls v1ew, the prlvate

1~frate of tlme preference may be "too hlg "y because prlvate 1nd1v1duals

tend to thlnk and 1nvest from a short-term v1ewp01nt. Government takes

a longer v1ew, reflectlng an obllgatlon to promote the welfare of unborn '

'generatlons. On thls reasonlng, the approprlate soclal rate of tlme

preference should be lower than the prlvate rate. Ecksteln's v1ew “f

thus tends to 11e between those of Baumol (1969) and Marglln.‘~

Next comes Arrow, who Suggests that the opportunlty ‘costs of cap1ta1

‘and the rate of lnterest to the consumer -are 1dent1ca1, as they must be

for full optlmallty., The present value of any proposed new 1nvestment B

project accordlngly must be computed u51ng dlscount rates derlved from

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

. mer 1oans. To me thlS seems correct only 1f the prlvate capltal market

‘were perfect, and if there were no divergences between social and prlvate

beneflt.‘ Only then would the dlscount rate on publlc 1nvestments be the
sane»asrthat in the prlvate,market. AP o v

In examlnlng a paper by Feldsteln, another 31gn1f1cant 1dea seems

to emerge-—the 1dea of publlc goods. Feldsteln would 1nvoke the polltlcal

process, bellev1ng that 51nce the market cannot express the collectlve



7u~demand for 1nvestments to- beneflt future generatlons, politlcal dec131ons R

lnmust come into the picture.{ This buttresses Marglin and others in their
f-suggestlon that 1nd1v1duals,v1n thelr publlc role as. oltizens may be'
vw1111ng to save for future generatlons--lf others“are also w1111ng to do
' s Publlc 1nvestment and consumptlon by future generations can 1n bih
";effect be treated as publlc goods to be conSumed' bj every member of
v ;the community.' Feldsteln employed an 1nd1fference curVes analys1s to
i ;arrlve at hlS approprlate rate of soc1a1 tlme preferencee. ‘

The theory SuggeSted bY Feldstein has also been followed by Stelner.h:'
As shown in table 2, suppose the government plans to spend $100 on S
either progect A or B.. Each progect serves some common underlylng
obJectives, but generates a. dlfferent tlme-stream.of beneflts. PrOJect A
,produces 30 unlts of phy51ca11y defined output after a year, and none.
thereafter.e PIOJeCt'B producesozero unlts 1n<year l_ 33 units at the_end
of 2 years, and none thereafter.o One ‘can see-in table 2 that ‘the’ present
evalue of A 1n phy31cal terms is 30/(1+r), and the value of B 1s 33/(1+r)2 '
| Harberger cr1t1c1zes the soc1a1 t1me preference criterlon and : |
oon31ders the,argumentsbof.Ecksteln (1961a), Marglln, and.Steiner to. be
jSubject to=a.deeisive criticism,: He says they may lead to results in
]whlch the rate of return to 1nvestments in the publlc sector lles below
that which could be,obtained by plac1ng the_same funds_at'the diSposal
of the private Sector;hor'by‘investing directlyiin priVatertype'
activities. | N - | ~

But;Steiner and.Feldsteinyhave another significant idea in their
bwork;i-To>them; high‘and_lowbdiSCount rates’renresent different'things.

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




Hypothetlcal example comparlng opportunlty costs of t1me preference

' ofm two pIOJects serv1ng the same ob]ectlves, after Ste1ner (1969)

‘Characteristic =

Joo. os 0o} cn e

Project A+ Project B

o os fes 0s es |

'?;Cost of prOJect (dollars):“' '*;iﬁflﬁﬁf,eff; jj» '5  ﬂeIQO:_e

;wPhy31cal output

se s ee

1 it = $3.80 *},ﬁgile‘ ‘
Year 1st. - ' ;fsof' ;»ff,“ ﬁ(f3.'1‘ 0.

vv‘YeerRanb"'

e oo oe - se e es. s

Value of output (ddllafe)e
1 unit = $3.80
Year lst 14.00 .0

"Year 2nd

e %6 46 ev  eé 80 se

e 125,40

Present value, computed at :

6 percent 107.50 . 112.50

°s o

10 percent . :  103.60 103.60

11 percent | R : TR 102,70 : 1;5 . 101.60

15 percent 99.10 . 94.80

.o




for reveal thelr preferences.: The other contrast is a concept of effectlvef -

"f_“demand for capltal.; Stelner belleves the real 1ssue is whether publlc

' ;2'p011c1es should serve to equallze the two. Harberger would use publlc

: pollcy to expand prlvate 1nvestment and equallze prlvate and publlc rates.d.
leshlelfer, De Haven, and Mllllman have st111 another approach to |
: thls 1ssue.» They say that the government c0u1d make suff1c1ent funds
avallable on:. the loan market to drlve the‘lnterest rate downto the
'ufde81red level whlle holdlng down the 1nf1atlonary potentlal--by 1mp051ng
' a suff1c1ent1y h1gh 1eve1 of consumptlon taxes. The net effect would be
ito restrlct present conSumptlon for the benef1t<of 1nvestment (future |
conSumptlon),:w1thout creatlng 1neff1c1ent d1spar1t1es between the advan-

',tages of,lnvestment in the_prlvate;and publlc;spheres,

- The Marginai Equaliiatioanriterion

In a fashlon 31m11ar to leshlelfer, Stockflsh argues, in connectlon :
',w1th this crlterlon, that 1f we w1sh to attaln a maximum rate of growth
fresources’shOuld-be 1nvested‘where the return is hlghest.v If-we want to
-change the comp031tlon of prlvate goods whether produced by government
or prlvate firms, the most eff1c1ent 1nvestment should be encouraged by
exc1se ‘taxes and sub31d1es.v If we want a grven amount of government
goods that meet collectlve wants, the 1nvestment pOllCY that generates
the highest GNP,is the best'means toﬂachreve it. In other WOrds, if
vthere is more productlve power, rather than 1ess, the burden of taxation
1or the 1nflat10nary 1nc1dence of def1c1t spendlng decreases. The"
‘"government_could, 1n‘th;s,type'of 81tuat10n, dlvert;more'reSOurces-from
the private'sector“to‘attain‘fcollective?‘goalé than it could by'causing

‘resources to be invested in less productive channels.



Stockflsh S 11ne‘of reasonlng seems‘to be cr1t1c1zed by Ecksteln
(196lb), on two grounds. ; S | M
_{'1.;4Stockflsh assumes that an: expanSLOn of-publle investnent ‘
Vleads to contraction of prlvate 1nvestment in: equal anount;'
;or that a. contractlon of pub11c 1nvestment would result in
'jran equal expan51on in the prlvate sector. In fact, 51nce
. public 1nvestment is financed primarlly out of taxatlon, K
' much of whlch is pald by households, 1ts expanSLOn would
‘:at least in part be at the. expense of consumptlon;
th Insofar as 1nvestment is affected,vlt need not be the best
1nvestment but only marglnal undertaklngs 1n enterprisesb
nwhose growth is partlcularly constralned by buSLness taxes.'
Thus, the rate of return on good prlvate 1nvestments also

holds 11tt1e normatlve 51gn1f1cance for government progects.

A Final'Commentaryv

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

“on the complex questions that arise in seleoting'the_discount,rate most

appropriate for analyaing the economics of’publie investment projeets;

A general conclusion is that strong arguments exist for adopting

any of the criteria described. Thus,'the question is not whether one
criterion is necessarlly superlor to another in theory or as a general

policy standard but whether the partlcular rate actually used in

' ana1y21ng a given project is approprlate to ‘the 1nst1tutlona1 circum-

stances and the policy setting within which 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



_evaluations are well understood by both ~ and can be freely pi ese

"proj‘e‘c':t_‘#_l‘.feP'okrt_".;éj,,.',‘and_'v'axei‘ thus madé:‘ﬁﬂde,rS-t:éndab’_le : O“:a‘:.llv 'Zféc;'ztién's
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