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Discount, Tarets and InstrumentsThe Social Rate of 


David Morawetz
 

AbstraLt
 

the social rate of
 Recent contributors to the literature on 


discount seem to be converging to the view that the appropriate 
dis­

count rate to be used in evaluating public projects 
lies between the
 

marginal social productivity of private investment and the social 

In this note the Tinbergen [14] targets­
rate of time preference. 


instruments principle is invoked to argue that this conclusion is
 

the problem,formulation of
based on an unnecessarily restrictive 

to a dif­of a more fruitful approach leading
and that the outline 

ferent conclusion has already been presented 
by Marglin and Feldstein.
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of Discount, TrcicItS et ]anr:;trurcntsThe Scj al Rate 

David Morawetz*
 

Recent contributors to the literature on thet-ocia] rate 

of discount, including Baumol [a]., ]arberger [4], James [5], 

Nichols [10] , Ramsey [11] , Seagraves [12), and U/her [3.7] 
discountseem to be converging to the view that the approriate 

rate to be used in evaluating publ.ic projects 1/es between the 

so­marginal social productivity of privatc in-,estIent and the 

In this /0te -the h'Yinberclencial rate of time preference (STP). 


[14] targets-instruments principle is invoked to argue that this 

conclusion 	is based on an unnecessarily restrictive formulati,.n 

a morec fruitful. approa.of the problem, and that the outline of 

leading to a different conclusion has already bc:en presentcd by 

Marglin [7], [8] and Feldstein [3]. 

As Wi.].iam B3aumol [1] has c].early stated at leas- two pol­

icy targets must be considered in slecncr. "the" o'tiwa. soc.ial 

rate of discount - efficient allocation of resourccs between the 

public and private sectors, and optimal allocation of resource-" 

over time. Herein apparently lies a dilenma. On the one hanc, 

in order to maintain aggregate production efficiency the discount 

return on private invest­rate should reflect the marginal soci.al 


On the other hand, for optimal allocation of resources
ment. 


over time it should reflect social time preferences. Only if the
 

pre-tax marginal social return on private investment is equal. to
 

the STP rate will. the use of a single discount rate enable full 

But the existence of taxes and other
achievement of both targets. 

distortions makes it most unlikely that these two rates will in 

fact be equal. Hence the policy-maker's apparent dileimna. 

The dilemma arises, in Tinbercn' ; [14] terms, becaLdse the 

must attempt to attain two targets using only onepolicy-maker 
rate, in general an impossible task,.instrument, the discount 


However, Marglin [7] [8] and Feldstein [3] have overcome this
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problem by suggesting thaL two .instruments be usecl in eval­
uatin. projects, a discount rate and a shadow pr:ice of capital, 
the latter represcntinj the present value of the consumption 
that is foregone because of the resources which ti-.h government 
transfers from the private sector durinq the life of the pro­
ject. The introduction of a second instruument enables the 
two targets to be approached directly: production efficiency 
by valuing capital subtracted from the private secLor at its 
shadow pri.ce, optima]l allocation of resources over time by con­
verting all costs and benefits to equivalent increases and de­
creases in consumption and discounting at the rate appropriate 
for comparing consumption over time, the STP rate. Tnat is, the 
apparent dil.emma discussed by Baumol exists solely because he, 
Harberqer' et al restrict themselves to consider.ng only one pol­
icy in)strument. It is resolved by the addition of a seconid(31l in­
strument. 

Two possible objections may be raised to this targets-in­
struments formulation of the proh)e,.. It may be argued first 
that the two instruments are not indepcndent, and second that 
the policy-maker cannot manipuj.ate them as he can other policy 
control variables (for e)zample, fiscal, and monetary instruments). 
These objections are dealt with in turn. 

It is true that the actual and optimal values of the two 
instruments are not independent; indeed, in Marglin's formu­
lation (equation (1) in the footnote above) the shadow price 
of capital is an explicit function of the discount rate. how­
ever, this does not detract from the generality of the analysis 
becaise despite this interdependence it is still necessary to
 
actually aI1!y both instruments in order to arrive at the optimal 
solution. If the interdependEnce were such that by applying one 
instrument at its optimal level in project analys.s otherthe 
was automatically set and anp].ied at its optimal level the inter­
dependence objection would be valid; the policy-maker would need 
to set only one instrument in order to achieve the optima]. solu­
tion. iPowever, in the present case oven if the discount rate is 
applied at its optimal level the correct shadow price of capital 
must be actually 2li_e_ to all capital in order to attain the 

http:consider.ng


Optimum. It can not be a:ttainc] by using the di.scoup. rate 
alone. To reiterate, al though the tLwo ins.ruCments inter­are 
dependent in the sense that their actual zind optimal. valacs 
are related, noth must be used in order to achieve the optimal 
solution. 

In answer to the second possiblo objection, while it is 

true that the policy-maker cannot "manipulate" the social rate 
of discount and the shadow price of capital, as he can manipulate 
interest rates or budcet s.urpluscs, this is of no consequence 
since the nature of the project evaluation problem is different 
from that of, say, the achievemenit of internal and external 
balance. In the internal - exztrna, balance prob.em as for 
example analyzed by Mundell [9] the pol.icy-.makcr sees the 
"symptos," of disequilibriumi (under- or over-full employment, 
payments imbalance) and adjusts the budget surpl.us and/or 
interest rate in an attemp.t to offset them. If all econometric 
relationships in economy known wNith perfectthe were certainty 
the two instruments could be set at their ci-imal levels and 
the economy would arrive ir-i.-ediatecy at the of1tim ,opoint of 
full employment and external :xzyents balance. The need for 
frequent manipulation of instruments arises because econometric 
relationships are known with less than perfect certainty. On 
the other hand, in the project evaluation problem we are in 
the fortunate position of being able to determine the optimal 
levels of the two instruments directly without need for step­
by-step manipulation; given the "true" value for social time 
preference the optimal value for the shadow price of capital 
is given by a formula such as (1) in thr. footnote above. 

It may be useful to illustrate diagramatically the pro­
ject evaluation problem as it is posed here. It is assumed 
that 01 in (1) is constant, independent of a and r. [insert 
figure 1]. In figure 1 aggregate production efficiency is 
attained all along PP. Optimal allocation of resources over(5]
 

time is achieved all along TT. The four sectors labelled 
with Roman numerals represent stat.r, of non-optimal] ity. In 

too little public investment is done (a is set too high) 
and it is too long-lived (r is -oo low). In I: too little 

I 
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public investment is done and it is too short-lived. And so 

on. Optimal. project evaluation policy requires the us6 of a 

shadow price of capita]. of a* and a discount rate of r,;.
 

Baumoil's dil.emnna may be c carly il.lustrated on the dia­

gram. Baumol, Harberger et al assume implicit.y that a = 1, 

which implies that the rate of discount which yields aggregate 

production efficiency is the marginal productiv.ity of capital 

rate p whi.c the rate giving optimal al.ocation of resources 

over time is the STP rate r*. Attainmernt of the optimum point 

Z using the discount rate alone will not in geonral be possible. 

Indeed it will onl.y be possible in the special. case ". \.hich 

there are no corporate income taxes or other relevant distortions 

and r* = p. In this case, the vertical. line TT cuts the horizontal 

axis at p and the Baumo.-Jarberger and Marqlin-Feldstcin analyses 

give the same resul.t: capital. should be vi.lued at its market 

price (a = 1) and costs and benefits should be disc rated at 

the common STP marcginal productivity of capita]. discount rate 

p = r*. 

It is not claimed here that the 1arclin--FeJ.dstein app:roach 

is the last word on project analysis, for probl.cms remain. For 

example, there is some controvbrsy over the appropriate method
 

of determining the STP discount rate. Further, Diamond [2] 

has criticized the assumption of stationarity which underlies
 

Marglin's analysis; it may be noted, howevcr, that Diamond's
 

criticism applies, mutatis mutandis to most other model.s de­

veloped so far in the field of project analysis since most of
 

them implicitly or explicitly assume stationarity. In spite
 

of these problems, an approach to project evaluation like that
 

of Marglin and Feldstein which uses two instruments to attempt 

to attain two targets seems likely to prove more fruitful than
 

restricting the analysis unnecessarily to the selection of a
 

single "optimal" social rate of discount. (7]
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fig. 1: achievement of production efficiency and 
optimal. allocation of resources over time 
usi'ng the opportunity cost of capital 
and the social rate of discount. 
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* I wish to thank without i-nplicatiuig ProfCes.So::.s Martin 

S. FeldsLeoin, Stephen A. Earg.in, A. Diwiond for
 
stimulating discur;:suJons and Geoffrey R. Ilogbin.for helpful
 
comm.ents on an earlier draft.
 

i. 	 In Baumol's word;, "We have seen that there is a basic con­
tradiction in the ortilaa].ity rC.equirelAents for the social rate 
of discount. The condition .for cffi.c:icnc in the allocation 
of resources bet.ecn the prJ.vate anai pubJ.ic scctors requires 

a discount rate significantly ]iic~fher than that called for 
by the public's time prefe.rences. Only by the eliimination 

of the corporate income ta-M: and the b . of a subsidy 
to private .investetInt to offset the difference between pub­
lic and private'risks can the two requirements be reconciled. 
[1, p. 800--i] 

2. 	 One of Marglin's formulae for the shadow price of capital
 
is [8, p. 279]
 

(1) a = R . (1 - 0 
r 

where r is the STP rate, p is the marginal social productivity 
of private investment and 01 is the amount of private invest­
ment displaced by a dollar of public investiment. 

3. 	 In one special case, that in which all benefits and costs 
associated with a riublic proljecA occu.ri in the current penriod, 
only the shadow price of capital is re'.vant and the 3_aumol--

Harberger attempt t'o use a d(iscount r'tc alonc: fails corn­
pletely. I am indebted to Professor Mart.n Feldstein for
 
this point.
 

4. 	 The actual and optimal .'alues of other pairs of policy 
instruments are also interdependent. With the respect to the 
interdependence of monetary and fiscal policy see i..uncell [9]. 

5. 	 It is assumed for simplicity that social time preference
 
is independent of the shadow price of capital. Abandoning
 

this assumption does not significantly affect the analysis. 

6. 	 See for example Lind [6], Tulloch [15], Usher [16] and
 
Sen [13].
 

face more than just the two targets
7. Of course policy-makers 

the analysis bydiscussed above. For an attempt to broaden 

introducing still more control variables see Feldstein [3].
 



C~ I I(.-7­

o. L of DiscountL" A Cr:i 1n . . BaUITIO. , . - , "On the2 oc t 
" c v , 19 68 

Co,ts o:1 lub1. .i c IInvre ;trelnt:2. Diamond , P . A., "The, 0y' xI r l-.u nii tY 
, o Nov 1.9 8.Comminnen t , Qua 37te . .. .. 

andel the3. Fcld:teoin, M.S. , "Nci.. ' :ne .. t Calcu.ation 
' ' Pub].ic Ir've s' Uno n ., -' ""ci ()X fflr(I O.h.C ]X: , r , 

March 1961. 

4. 	 larberger, A.C., "TiKe SCu.ial Opportunity Co.,t o Caital. 
o-inciA lc., Aproach," P:oc nc. of the 1.)ec. .1.96"i a 

of the 'ate ReSOUrce. ].sc -cci Co,,:,13.ttc, 
Agricultural. Research Council, Denver, Colorado. 

5. 	 James, E., "On the Soc1ia1' Ratr., of Discount: Co-rrjmcit , 

American Economic ,,.\,re., Dc-. 1969. 

6. 	 Lind, R.C. , "T],. Socizal. Ra-te of Discounti: and the Op--imal 
Rate of Investment- Further Co"MCIt, " QuW7tCIV Jo...rn...l 

of Economics, M.ay 1964. 

7. 	 Margin, S.A., "The .Social. Pate of Discount and the Optimal 
Rate of Invcstment," Ouarterly ,Jou,,-na.L ofi'coo.c, 
Feb. 1963. 

" 8. Margl.in, S.A., "The Oppo.rtunity Costs of P Ilic 
Quarterly JourruU oil ]}con,c',,z .' 3.163. 

r and cal9. Mlundel.], R .A., "'Lhe Ar?::L t'., Use of ... 
Policy 	for Internal and xtcrnal Stability," I.A.F. 
Staff Papers, Mar. 1.962. 

"On the Social Rate of Discount: Comment,"10. 	 Nichols, A., 
American Econormic Rcview, Dec. 1969. 

Social 	Rate of Discount: Commnent,"Ii. Ramsey, D.D., "On the 
American Economic Peview, Dec. 1969. 

12. 	 Seagraves, J.A., "More on the Social. Rate of Discount," 
Quarterly_ Journal of Economics, Aug. 1970. 

13. 	 Sen. A.K., "Isolation, Assurance, and the Social. Rate 
of Discount," Quarterly Journal of r:conomics, Fb. 1967. 

14. 	 Tinbergen, J., On the Theory of Economic ?o.icy. 
Amsterdam: North-iol].and, 1952. 

Rate of Discou nt and the Optimal Rate15. 	 Tulloch, G., "The Social. 
of Investment: Comment," Quarterly Journal of Econ miCs, NEay 19C'­

16. 	 Usher, D. , "The Social ].ate of Discount and the Optimal. I. te 
.'CY. I9,, Nov. 19'of Investment: Commnt," Quarterly Jo1rna]. Of 

".n the Social. Rate of Discount: Comment,17. Usher, D., 
Amrican .conomi.c PRcview, Drcc. 1969 

Morawetz/213. 

http:Margl.in

