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Abstract 

This paper considers shadow prices for use in the evaluation 

of investment projects from the point of view of a public authority
 

under :onditi, -J of general disequilibriuim It is assuMIed thalt
 

insti- u i.na ] igidities and policies the for
public prevcnt ma-irkets 


foreign e:.:clane, labor, and savings from be ing 
 cleared by unconstrained 

competitive ,nariet prices and thjat this ,;ituati0:i m..y be expected to
 

persist throughout the 
 life of the prcject. In addition, the level of
 

taxation is assumed to be suboptimal.
 

Under these conditions the use of 
 "first best" shaadow priccs -

the prices that would obtain 
 in a general compeuitive equilibrium -- is 

incorrect. The disequilibriar are defined in detail and the iscase 

made for developing second shadow suitablebest prices for project 

evaluation in such an environment, Partinl disq ilibrium shado..7 

prices are derived for foreign exchlnge, labor, time, and inv'estitot by 

considering each market disequilibrium in turn. Then, in toorder take 

account of the disequilibria e.isting concurrently thein various 

markets, the appropriate general diseqnilibriumI hado w pricUs are dUrvecd. 

It is concluded that neither the convcnticnal fir.;t best sha ',w prices 

nor partial diseqtif ibrium shadow pri es are satisfactory substitutes 

for the correct general disequiibritim shadow prices. 
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PROJECT EVALUATION IN ECONOMIES IN CENERAL DISEOUTLTBRT.IPI 

by 

Daniel M. Schydlowsky
 

Harvard University* 

I. Introduction
 

The topic of this paper is the evaluation of investment projects
 

from the point of view of a public authority, regardless of whether
 

these projects will be executed by the public sector or by the private 

sector. The vantage point is that of an instituticn which can affect 

the execution of many if not all investment projects, be they pub]ic 

or private. In the case of public investLent, such impact may be exer

cised by direct authorization; in the case of projects to be executed 

by 	 the private sector, the agency may wield an influqnce by approving 

or 	withholding licenses or tax incentivcs.
 

The economy within which the projects to be evaluated will. be 

implemented is asumed to participate actively in world trade but is 

a small enough buyer on world markets to confront given import and 

export prices. JI addition, the economy is characterized by having 

markets for foreign exchange, labor, and savings which are not cleared by 

unconstrained competitive market prices. Instead, quantities demanded
 

and supplied are brought into equality through a combination of public 

policies and institutional rigidities which leave only a residual function 

to prices as ercufihint mechajnisms . In addition, the level of tnxation 

* 	 Research support from the Inte c-American I)eve opment Bank and from 

the Harvard Develop::,ent Advisory Service is grateful]y ackl:nowledged. 
Discussions over the years with C. F. aYpanek, .D. -,al1on and 
Marcelo I)iamand were of singular usufulness in fashioning the general 
disequilibriu,: concept. They are, however, not responsible for the 
specific contet of this papei. 

- 1. 



-2

is assumed to fall short of the optimal. These conditions are expected
 

to hold during the planning period, and probably throughout the length 

of the 	project life, although the extent of the disequilibria may 

change 	from time to time. The economy is, therefore, appropriately
 

considered to be in general disequilibrium.
 

The objective against which projects are to be evaluated is
 

the maximization of the welfare of the average consumer 
which is assumed 

to be a direct function of his consumption and his leisure. Such a 

formulation takes the distribution of consumption as given. The modi

fication required in the analysis when the distribution of the benefits 

is specifically taken into account will be briefly outlined in a 

separate section. Since the benefits and costs of the project accrue 

over tinme and some of the project returns will be reinvested, the 

objective 'function implies the need for calculating the present 

value of the net consumption stream generated by the project, i.e. of 

the ultimate consumption stream orgin,-ted by the in-itial investment 

and all successive reinvestments associated with it. 

II. 	 The Cenera] Diseoui .brit:TI.u, 

In this section we will discuss in some detail the form of the 

disequilibria in the various product and factor maikets that char

acterize the economy in general disequilibrium. 

1. Diseq]i lbritm in the market for forjj'n exchan ,e: 

Supply in this market is generated from three sources: (a) by the 

interaction of a supply curve of exports and an officially established 
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exchange rate, (b) by the interaction of a supply curve of private 

capital inflow and the official exchange rate, and (c) from an amount 

of public capital inflow determined without direct reference to the 

exchange rate. 

At the official exchange rate, the quantity of foreign exchange 

demanded for imports and outward transfers e:cecds tie availability 

of foreign exchange from exports and capital inflow. In congequence, 

the government adopted an aggregate dem and policy and has imposed a 

set of import restrictions which limit the quantity of foreign exchange 
1/ 

demanded to the availability of foreign exchacnge for their paymrent. 

This situation is depicted in figure 1. OF is the exogenous 

inflow of public funds, SS is the supply curve of foreign exchange 

from expnrts and private capital flow, l.I1Pa.is de'and curve of 

foreign exchanLe for imports ccrn-iStent w.i th full u tillization of 

installed capacity and with investment of all dompstic savings. 

R is the official exchange rate fixed by the government whiclh is received0 

by exporters for their foreign exchange. At this rate, R, a quantity 

OP of foreign exchange is demanded for imports which exceeds the quan

tity supplied, OS. To bring the quantity- demanded down to the supply 

available, the government (i) reduces aggregate demand in the economy 

shifting the demand curve for foreign exchange to DD and, (ii) raises 

1 	 In the remainder of this section the demand for foreign exchange for 
outward transfers will be regarded as demand for one more import 
connodity. Thi.s convention simp]if c the di,'t', ramatics substanti ally 
without loss of generality. The dl:;gra:gation of demand for foreign 
exchange into demand for different imuports (v:isible and invisible) will 
be reintroduced in detail in Section V.1. 

http:l.I1Pa.is
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the price of foreign exchange to importers to point U by imposing 

tariffs equal to CU/CS or quantitative restrictions with equal effect.
 

We shall assume in what follows that tariffs are used. With this
 

combination of aggregate demand and tariff policies, demand for imports
 

is reduced to OS thus equalling total supply.
 

A competitive equilibrium in this market would take place at
 

a
points Em x or E depending on whether aggregate demand is depressed

r r 

or not. Neither equilibrium price is attainable, however, unless 

the government removes the import duties. As long as tariffs exist, 

a differential is maintained between the price of foreign exchange 

received by exporters and other suppliers and the price paid by importers, 

and as a result if any imports take place, the situation depicted in 

figure 1 will obtain. If the official e:chnaige rate were raised fro::m 

R to E and tariffs were maintained, in the first instance exports 

would increase and imports decline. The increase in ex:ports would 

cause a rise in domestic money income and the decline in imports 

1/ 
would route an increased share of expenditure to domcstic suppliers.-

Foreign exchange reserves will be accuromlated. Higher levels of domestic 

activity or price increases or both woul.d ensue depending on domestic 

supply conditions. The former would shift the demand for imports to 

the right, the latter would shift the supply and demand schlelul'.s for 

foreign exchange upwards. This process would continue until, the demand 

for foreign exchange again equals the supply and reserves do not increase, 

I/ Assuming the demand for imports is price elastic.
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a point such as OS'. At that time the proportionate excess of the price 

paid for foreign exchange by importers over the price received by ex

porters and other suppliers would be eqal to that obtaining initially, 

i.e. U'C'!C'S' = UC/CS. 

Within the forseeable future, a free trade policy is not likely
 

to be implemented. The official exchange 
 rate will be adjusted from
 

time to time in order to maintain the competitive position of export
 

production and/or offset domestic inflation. The real exchange rate
 

for exporters will thus stay roughly constant. On the other ha~id,
 

the extent and severity of the import duties will change over time as
 

well, increasing or dccreas:ing the relationship between the net ex

change rate received by exporters, C, and the price paid for foreign
 

exchange by importers, U. Purthermore. the extent to which aggregate
 

demand is maintained low for balance of payments purposes 
 may change
 

as well, thus affecting the difference between Umax and U.
 

2. I)isequilibrium in the market for unskilled ]labor: 

The economy is characterized by involuntary unemiloyment. 

There is a "protected" scctor of the labor market in which the market 

wage is kept above the supply price through minimum wage legislation 

and union-management contracts. Furthermore, there is an urban free 

market in which wages are paitially affected by minimum wage legislation 

but where much labor income comes from self-employment, e.g. street 

vending. In this market, there is open unemployment. Finally, there 

is a "traditional" rural sector in which customary rules for dividing 
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/
 
the 	product between the virious factor prevail.

-


When demand in the protected sector expands, workers are drawn
 

in from the free urbin sector (or from thetraditional rural sector if
 

say "industrial agriculture" is the demander). Moreover, emigration
 

takes place from the traditional rural to the free urban sector, No
 

emigratory equilibrium equating income forgone with expected income is
 

achieved, however.--

Figure 2 summarizes this situation. The demand curve for labor, 

DD, is derived from the marginal productivity of such labor at market 

prices. The supplycurve, SS, shows the price at which different amounts 

of labor units are forthcoming and reflects the utility of leisure as 

well as the relation between wage rate and perceived income of the wage 

recipient.3 / The ruling wage, W , yields involuntary unemployment of 

Ls-LD '
 

In this market, once again, there is no substantial change in 

policy to be expected. The government will not repeal its minimum wage
 

legislation, nor will the unions accept a lower wage. On the other 

hand, it is possible that with economic growth, (i) the demand curve for 

labor will gradually shift to the right until the institutional and legal
 

_ 	This is not to say that some emigrants may act in such a rational 

manner. The system is simply "not yet" in equilibrium and will take 

some time to get there.
 

i/	In some economies customary wages (e.g. a fixed share of the crop for 
the harvester) are observed regardless of changes in the labor markat 

or the real. value of the wage. Customary wages may, of course, differ 
between occupations. 

3/ 	Wages may differ from perceived income by some of the following ele

ments: (i) fringe benefit:s, (ii) social security deductions, (iii) 

ta:es, (iv) family transfers foregone by wage earner upon becoming 
employed, (v) family transfers to others obligatory by wage earner 

upon becoming employed. 
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minima no longer keep the wage above the market clearing price, and, (ii) 

customary wages will become eroded or will become non-binding as a floor.
 

At that time this market would no longer remain in disequilibrium. 

3. Disequilibrium in the market for" savings: 

This market is segmented both on the demand and on the supply side. 

On the supply side, savings are provided (i) by foreigners who extend a 

given amount of foreign aid and/or undertake a given amount of foreign 

investment, (ii) by government which uses a part of its 
revenue for pur

poses other than current consumption, and (ii) by a variety of savcrs, 

who operate in several different sub-markets. At the low end of the 

yield spectrum among these markets are the group of savers who have no 

other alternative than accumu.ating cash. These may get a negativc net 

rate of interest if the price level is rising. At the other end of the 

yield spectrum are the group of savers who own their own business enter

prises and who decide simultaneously on their consumption and their invest

ment in their own enterprises. Between these two extremes, are a variety 

of financial sub-markets comprising bank savings deposi.ts, mutual savings 

bank deposits, unifunds, etc. etc. These yield a variety of rates of
 

return, all of them higher than the return attainable for holding money, 

but all of them lower as well than the rate obtainable from investing in 

a self owned enterprise. Furthermore, the access to the different savings 

markets is hierarchically orderctd. Savers having access to investment in 

the.r own enterprises also have access to all the other ways of saving. 

The converse is generally not true: savers in the other categories do 

http:deposi.ts
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not have the option of investing in their own enterprises since they do 

not own such enterprises. Thus, at any given time it is possible for
 

any saver to move down the rate of 
 return to savings curve from the rate 

obtained in his sub-market, but 	 it is much more difficult to move upwards 

to a higher yielding T..arket except over a period of time. 

On the demand side, the market is fragmented as well. On the one 

hand are government investmcnts which are determined from the budget and 

which may exceed government savings, On the other is investment by the 

enterprise sector which has a net demand for investable funds schedule
 

arising 
from the residual demand after own savings have been invested. 

The situation in the savings market is depicted in figure 3. The
 

supply of savings origintes in the following 
 sotirces: (i) foreign savings 

FS, (ii) govcrnment savings GS-FS (iii) supply schedule from private
 

savers without 
access to investing in own enterprises, SSP, and (iv)
 

supply schedule of private savers with access 
 to investment in own enter

prises, STP-SSP. On the demand side 
we have: (i) foreign private invest

ment, FPI (ii) government investment, GI-F]"I, which is depicted as greater 

than government savings, and (iii) private investment, BI. The interest
 

i is the average rate 
paid to savers not able0 to invest in own enterprises. 

It can be readily seen that at this rate there is excess demand for savings. 

As a result, the average rate paid must go up to E., the equilibrium rate, 

or borrowing must be limited in some other way. Since both the borrow

ing 	rates and lending rates of financial institutions are typically sub

ject to maxima detc]rmii:id by the government, the interest rate cannot 

rise to clear the market; rationing takes place instead. -/ 

1/ 	 It may, of course, occur that raticning is only binding on some in
vestors and i " 
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The rules by which the rationing system functions are rarely clearly
 

specified but it can be said with certainty that they do not 
correspond
 

precisely to 
a net social benefit criterion.
 

The presence of rationing changes the behaviour of 
the savers
 

able to invest in their own firms for whom the allotment falls short of
 

their demand for loans. The relevant demand curve facing own savings then
 

arises out of the rate of return on own 
funds rather than total funds in

vested, with the interest cost of the borrowing allotment becoming a 

fixed cost. 
 Equating returns on own funds with cwn time preference now
 

will yield a higher level of own savings. Figure 4 depicts the new
 

disequi.librium in the savings market. 
 Foreign and government savings and
 

investment are as 
before, howcver, private savings of non own-investors
 

is pegged.e PS as 
a result of the ite2rest ceiling. On ther other
0 

hand private savers who are own-investors now save DS.-PS . These ownN-
 0 

invested savings will be greater than the savings forthcoming from own
 

investors in an equilibrium marOet' howcver, aggregate savings from all
 

privatc sources 
can be greater or smaller th;:a in an equilibrium market 

depending on the relative size of the interest elasticities of the supply
 

of savings of own investors and non-own investors and on 
the share each
 

contributes to toal private savings.
 

As in the other markets, no basic policy change is expected, i.e. 

government will eliminatenot the interest ceilings. However, with eco

nomic giowth they may in time become redundant. Domestic savings may 

inucrease sufficiently, market segmentation may be reduced enough, capital 

inflow may rise sufficiently and price stability may be such as to generate
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equilibrium in the savings investment market 
at a real interest rate
 

below the government enforced ceiling.
 

4. Diseauilibrium in the fiscal sector: 

It As not appropriate to speak of a market with regard to govern

ment revcnue and expenditure. Nonetheless it is possible to derive a 

market analogy of the suboptimality of the level of tax revenue that has 

been assumed at the outset. In figure 5(a) a total cost curve of taxes, 

OT, has been derived in terms of the net consumption given up duc to the 

tax payrent. The shape of this "cost curve" will depend on the way the 

consumption-savings mix of domestic expenditure changes as tax revenue 

rises. If this mix is constant, the cost curve will be a straight line, 

if marginal taxation falls increansinjy on investment, it will be concave 

downward; conversely, if marginal taxation falls increasingly on consumption, 

the curve will be concave upwards. 

The government expenditure generates consumer satisfaction equi

valent to some amount of private consumption. As goveinment expenditure 

incieases, its marginal consumpLion equi\valent increases less than pro

portionately due to a decreasing marginal rate of substitution. Hence, 

the total expenditure curve, OE, is concave downward. The respective 

marginal curves T'T' and E'E' are shown in Figure 5(b). At the point 

where the two marginal curves intersect, the marginal consumption given 

up due to tax revenue is exactly equal to the marginal consumption equi

valent gained from government expenditure. Less than optimal taxation 
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in this context implies that the consumption equivalent of marginal tax
 

revenue is lower thAn the consumption equivalent of marginal government
 

expenditure. This is shown in figure 5(b) as CET CFG. /
 

Such a situation may be the result of threeinteracting elements: 

(i) the availability of public goods in comparison with private goods 

is too low, hence the arginal utility of having more public goods is
 

great:r than the mairginol utility cost of giving up private goods; 

(ii) the govcrlment has a higIher savings rate than the private sector, 

and a unit- of invcstim.cnt e.xpcnditure has a consu.ption equivalent of 

more than one; therefore the consumption equivaJcnt of a unit: of fiscal 

income is higher than the consumption equivalent of a unit of private
 

income ; (iii) The consumption equivalent of a unit of" government in

vestment cxceeds the consumption equivalent of a'unit of private invest

ment.
 

At given tax rates, the disequilibrium in the fiscal sector will
 

change with growth in accordance with the revenue and .expenditure elast

icities of the fiscal system. 
Depending on their relative magnitudes
 

and the size of the initial disequilibrium, the gap may widen or narrow
 

at various rates. 

1/ If taxation exceeded the optimal level, the converse would hold
 
and C).T > CEG. 
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III. The !,,<rc nt]. Physical Soc In. Contr .u,..oT, of a Pro !ct 

The contribution of a project to the welfaru of the 

society can bc divicded into two pnrts: (L) increase or decreasce 

in. the avaL labiJ.ity of. co!moci. ies-s or servic" Produced circctly 

by the project, and (i) incrcase or decrease in the availabi

lity of co:vmouities or services cause.]d indirectly Thu 

proj6ct throurgh its imp.ect on the tructure ol. the-mand 

econonry as a result of i.nduced chanjc. in income dirui 

or prices. Each of these contribtt.wsw,'ll :e di5scu5cd in 

turn. 

In an open econo.:y of the knd under disce s,;.on, the 

output fro: a P)rojcct- cn be used for three .urpus :.(i) it 

can he e:ported, (ij.) it cU',n esu]{:.it tio) " (tXj. :i Y:),nTi.Lo t x 

which are then no lon.c unerta zu,, end it be(iii) 3:fl 

direct)ly utili.ed in th1e econciy. In the fir.:;L ca.,.se it is ob

vi.ous- the ; the out],,s add to the availabil].ii;y of forcim 

exchcn.e an amount cqual to the \'alue of thu .e.. outl, 

Assum Lnca cons ,.nt recevcs and] oe 1. n debI, th1u eXJpor t.[L 

newproject effectively contr.blue.C a I.r)' -jon of .),tso 

the econo.,;y. In the secconde so, the output cloes noL incrensea:, 

the total foreign c:chanqe av.:].alze , y2't since it frees 

xistin'j fore Lcin e,,]ancje equal. in amount to H-e Cil.' vil.ue of 

the output fro:t a previous use it in fact a(]ds to the nut 
ava Ul.abi \.ity of " un,:'c,,ui ttec forei(jn excha1nqe in tIC ecoly. 

On the as sumrt iol 0j: co sLan't re"erv' n Lhe 

effect ive contrL-bution Of import ,-,fti.Luti.n }rojects is 

there foie also the avai-abi1.1 Iy of now inmpoyrLs. In the th.d' 

http:utili.ed
http:esu]{:.it
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.case an increase in absorp;;ion (consumption or investment) 

of the don.Csicly procuced output takes place. In this case
 

the conribu~ion ot the project is not the availability o.
 

new imports but th]e increased availability of the particular
 

product produced.
 

It i iirp;rtz%.nt to note that the above classification 

cuts acro's the differentiation between traded and non-traded
 

goocls. £Kot all ]pro('"uction of traded Toons is appropriately
 

t~aen at 
iitS foreign e V:cbn_<;e, !-J/Only the procuction
 

thIlat i. in fa.~ erro, 0C1 or in f.ar 
 subsLitutes for inpo:rts 

genera .... marginal- phy,,'.alas sooial product the increased 

avail.aLb. of foreign cxchanqe ad only such output should 

Pe tae n at its C... or 1OB value. T" ouThemt of traded goo;s.'s 

that is in faK: ,o,-by the doCItIc;i.c . nither add 

to available fore n e:chanjc. nor frees eistin 9 cxchanrDe 

fro'l pre\'i.ouasCO:vmi t;(t. In coi squclC"ecthe C'" value oOf such 

output (o'0 not rep.esent it:s inarginal physical social produch. 2 

1/ 1;or a coP.vA~z:!:y %,Lew Cf. Li.t.t1c, I. !*.D. and T. ilirlees 
".IanuaI 01 2 -o CClnu -l lI1 Ana ly si s in Deve].oping 
Countri es'" \'(o. 2, 0ECD elop:cnet anter. 

~ Cons ie(,r .he ca sc of a .ountry xich im: Cs no auto:',:oi. es.
ThIio .,Labliof an aunLo.vooil] ns:-celm:y plant is t:o be 
eval.iia, T ho oput o: the planr cearl.y saves no foreign
exchani, nnon foris spent auto.,obe 'L,111orLs in any c-aso. 
The o :pu L (jcM2; , hoe,ve: , increase the ava.labi.ity in the 
economy of cars. The marginal physical- social produc is
therefore automobiles and not forcign e ,,.nr," Coscz'l.ucnty
the con .ribut on of the project to wxlfare w.,i3.l be givcn bythe marginal uti..ity of thn cars made avaiSlable anC not by
the margi.nal utility of the foreign cxchzange value oT--such 
cars. 

http:phy,,'.al
http:iirp;rtz%.nt


The situation of material inpuLs is similar to that of outputs. 

iKaterial inputs may either be (i) eport products, (ii) product,; 

co'ipetin j wLth imports at the marqin, and (iii) products that do 

not coripce wit1h ii-xports at the aiargin and thal nay be either non

traded goods or traded jooO .ubject to prohi]Itive protection. 

£he pse of a naterial input in the first two catcjorics implics a 

use of foreign exchange equal to the Pon or c21 value of the 

inputs. Use of a material input in the third catejory detr-cts 

directly from domestic ab sorption. 

The use of factors w.il. effect the availability of qoo.s a!-. 

service as 1'el0I. If the factors UL-C; y 'h proct WCC ])rc!vio-: 

].y emp.oy'(3, thei.r aIrginal pL-oduct (.el.C).,:e in the econc-uy will 

cease to hc avail.able. iThis ai:rg:L-n. pro.uct way consi:t of 

goods ex.port ed, good:s SUting or PO , or.... 

domestica]ly. In the first t.'o ca -, the utilization of te 
.. ...-ti ... t-e ut- n f he ,
 

fdct)rs 01. uULOU(AU ;I -Pie UCOOLM , VLI.dJ] I.tt2,CUOLt (c) I a" . U.) 

foreign exch[.nge. In the loast: ca:se the cost to the econi-ny is 

the availabi.l.ity of (omestica].lly absorbc. ooas thoe:s'c.;. 

If the factors of pro,,".o0 MLi zed wure enimpl ed, the 

economy would have loA no output. It has been arc'ed ta ~U. in 

this case the economy may give up future con.-nmptioln throu:.h a 

reduction of the average savings rat io , " to a MI 

utilization of labor. l/ This implies that if thIe Wnu:ISQ0oy'ed 

factors had not been employed and scrcmu other factor co.nbiviation 

had been used, the growth rat woul. have been hi.gher ,,n=d the:re-

V :: -. .: 



fore util.ization of such uncinpl.oyed factor- causes a short fauj 

which shoulO be included in their cost. The consistent 

.pplicat on of tnis reasoning, howevc':, ,oulId require evalu

atin'- projects not in terms of th.ei'r conLributicn to the 

consumption stream but in terms of their short fall from the 

marg-ina projecL in the optima], project packaje. In the 

context of an evaluation framcwork: that makes the realistlic 

assumpt ion that both the optimal, pac age and its marginal 

project an inare zkno.,. whN-hici projects are evaluated by 

their contri.bution to cen;u.oLon., direct'ly and through rcin

vcstmcnt, any short fa.1. cal.culaLLon is out Of place.? 
-1e c.ost iimpao2:c inirt J.iqlp2Ct of a p :oject on th 

avail.abi.l, ity of " " ies or',;from it, i t 

oil the fiscal ala A proiccLce. aIemay (]Lrcct (-on tr .ua 

tion to tax reentu.e. It may also extiijuti.h soie preeH:s-hinj 

source of revnue. 1"oreample, impor. su"tittti.n'j p-oj ,cts 
reduce-u mpoLC*Il -y co]].I.c ions Lo the t.h.ei.e.Cnt ht they ill -,I'* 

displace Lmpors. O1 the ot]hcr ha,,, part or all of the 

reduction in co.lections may be recolued( on the new imp]orts 

hnare pOssibl.e by the projcct the net impact .]epvlndincj onl the 

reLative he.,icjht of the dutie.. 

A net transfer of renources from the privat-e to the 

publ.ic sector will. cause an increnae in the avail.ability of 

public Tcoda compared to private joods. A tranlsfer in the 

opposite di rc('Lion will. have tho converse effect. In econo:.lies 

Note that the factor inten:i-ies will. a ffect the rein'e;tront 
riin........,fronl each p-oject, thus autoatically incorpor." i!-

the attecndan t (li. Trentia 1'r/owth impIc t. 
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where the provision of pu.'lic goods is suboptimal, ouch
 

changes in the mix of output have a welfare impact. The 

project also affects the structure of de .and and the mix of 

goods and service availability to the extent that its imple

mentation causes a change in relative pr ices. This impact is 

iitce].y to be smaller, the more opeon the economy aid the small

er the proportion of output from the project which is not 

exported or substitutes for imports. 

IV. -The Valuation of the .;eneis._ and ,losts of a P Cot 

It is well established in. the li::crature that in the 

absence of competiti'6 -mark;ets in equilibrium and /or when 

external.itices in production or consumption are p::eacnt, the 

use of market p iccs in project evaluation wil]. lead to 

imistaken project choices. Instead, the use of the prices that 

would obtain were the economy in competitive equilibrium is 

recommen ed. L Such prices, appropriately called "first best 

*runo, I. "The Optimial Solection of Export Promoting and 
Import Substict J~ngProjects", ,U1, U?anniInCE,,tcrn-..]the 
Secto:- 'Tochnicues, Pro omr!, Po.cr.e3, N'ewV YOro., 19Z5,
H. 	 Chenoy' "0mI?:rativei. A. van *-ae andlDevelopment Policy", 

.r, larch 19.9.1, Papane- G..:. and ,i. Q1uh.u , "The Use of 
Accountin.j Prices in Planning", Or-.ani.zati.on, PJ an}ninc and 
Proq'ammtnc for Economic Jovedon:wmt, ULM Conier-ence on 
Application of Science and Technology for the .ecriefit of 
Less Developed Areas, 19%2.
 

http:Or-.ani.zati.on
http:Po.cr.e3
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shacow prices" measure the marginal utilities and marginal costs 

of goods and factors in the optimal situation from which they arc: 

derived and therefore are clearly the correct valuations, if the 

economy has reached that opLimurm state by the time the evaluazte-] 

project is implemented. 

rThe assumption made so far in this paper is that the liarkc 

disequilibriai wil.l persist during the lifetime of the projects 

to be evaluated. In this contexct, the first best shado-.: prices 

measure neither m-Ocginal utilities nor marginal costs of outputs 

and inputs. It becom.es necessary instead to derivc second best 

shadow prices which reflect the real situation which will even

tuate. I- / Naturally, second best shaZOCe deaanC prices -,i.l 

typicclly ;.divezre from second be s]Cw sup.ly prices. Fur

thermore , s~cone] best shadow: prices.i J.il. chae over time as 

a result of shft, in the disequilibria affecting the various 

markets, thus a time series of sia1ow vrces is neecc(d. 

The diff(!rence between first best mnd second best 

shadow prices can easily be illustrated by recou'se to an 

exam-iple from the foreign exchan,3e mzrke L. The balance of 

payments poJ.icy that has been assumed (and which is a not 

uncommon one) is biased in favor of import substitution 

±-/ Cf. 1~arber,;er:, A.C. "Survey of Iiterature on Cost- enofit 
Ana].ysi s for Inclu sLria. Projcat Evalua tion" UN Inter
reg ional Sy!:ipo.C . m in IL. ]:;:ojvia.c'ct ]' valuation, 1965, 

BExpen ditur" I]arar Ina t3.i.teU of Economic }1csearch,
i.scussion Papu:; No. 132, Au. 1970 

The markets theims elves w,:ill in turn be affctcd by the 
10;(d of Seconl]1 e:;1: Sham .\ p:,.ic'es inst cad of firs : host 
or market prices throujh the di fferent choice of projects
i-bey imuply. 

http:becom.es
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and against exports. Fig. 1 portrays this situation. The first best
 

shadow price would be Em ax , yet the marginal utility of foreign ex
r 

change is given by U and the marginal cost by C.- Using the first
 

best shadow price will therefore underestimate the benefit of saving
 

or earning foreign exchange.
 

V. 	Partial Discecu i] bri u-t Sh-wo. Prices 

If each market disequilibrium is assumed in turn to be the only 

disequilibrium in the econo::y and all other markets are assumed to
 

function perfectly, a set of partial disequilibrium shadow prices can
 

be derived.
 

1. 	 Partil1 Aeceji I um pri ce of fore.pt..r__c/:dl RriU. ;' 

If the economy is in competitive cquilibrium everyxhere except 

in the foreign c>: ch a ge nmar P-t, the point .;on t1he .,ply and dlemand 

schedules for foreirn e:.:chanr, on whiih tie viarh-et sc:t ties cn be 

given a welfare interpretation.--

The point at which the government's official exchhange rate 

intersects the supply curve thereby determining the quantity of export 

generated and the quantity of foreign exch)ange supp]i ed, measures 

the marginal cost of producing foreign exchange through exports in the
 

1.2/
 
existinS economic activities. This would be point C in fig. 

1/ This is strictly a partial di squilibrium intocpietation. For a 

discussion of this and a general disequilibrium extension Cf. V 

and VI below. 

_ 	 For a complete survey of the literature Cf. Bacha, E. and L. Taylor 

"Foreign Lchan ge ,hidow Price: A Critical Review of Current 
Theories", QJL , May 1971. 

__3 If the equiJibrium is not of the compe titive kind, i.e. if the
 

monopolies, monopr;omnes and/or monopolistic competitors exist,
 
point C will overstate the marginal cost.
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On the other hand, the point at which the vertical line showing 

the amount of foreign exchange available cuts the demand curve for 

foreign exchange will measure the marginal utility of foreign exchange 

in imports. This would be point U in fig. .- 1/
 

If more foreign exchange becomes available as a result of the
 

undertaking of a new project, and reserves 
 are kept constant, the new 

foreign exchange could be used to increase im:orts or decrease exports. 

The former would require a decrease in the real price of imports and/or 

an increase in the level of real aggregate demand in the economy. In 

turn, the decrease in exports would require a revaluation of the real 

exchange rate facin, exportcrs . Our assumption is, however, that the 

real export rate is maintained roughly unchanged precisely to avoid 

a reduction in the profitability of e>:isting export production. Thus 

the condition needod for h,;orbing additi onal foreign exchange through 

export reduction is exp:.icLtly ruled out. Honce any new foreign 

exchange perforce has to be used increaseto the availability of imports 

and will therefore generate an amount of marginal utility measurable 

on the demand curve for foreign exchange. Therefore, point U, the 

marginal utility of fore:ign exchan'ge, is the second best partial 

disequilibrium shadow price of foreign exchange. The marginal cost 

for generating such exchange will naturally be given by the project 

costs itself. Point C, the marginal cost of producing foreign exchange 

in other activities, would be of relevance only if the undertaking of 

i/ Again, in imperfect competition, point U will understate the 

marginal, utility of fore:ign exchange. 
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a new project and the consequent availability of more foreign exchange 

were to cause a modification in the exchange rate, an eventuality ruled 

out by assumption. 

The marginal utility of foreign exchange can be built up from 

the marginal utility of various uses to which it is put. Undo- perfect 

competition and if no dom:estic indirect taxation is levied, the marginal 

utility of imports is merely the weighted sum of the demand prices of 

the individual imported ccmodities. For final consumption goods, it 

is obvious that if consumers are in equilibriur the delmiand price for 

each good will equal its marginal utiLty in consu ption.-/ For 

intermediate goods., the demand price reflects both the marginal 

physical productivity of the intermediate good:s, tie price of the output 

and any producer monopoly power. If producers are in competitive 

equilibrium and no sales or excisp tax is ]cvied, the narginA. utility 

of the product will be swept back to the interr.ediate input demand 

price, which will thus accurately measure the 1,arginal u tility of such 

inputs. If producers are imperfect competitors, a part of the marginal 

utility of the product wi.ll not be swept back and the demand price will 

understate the marginal utility of the inputs. If the market for saving 

and investment is in equilibrium, the demand price of capital wil 

reflect marginal utility in the same way as the prices for intermediate 

goods.
 

In the partial disequilibrium context, under perfect competition, 

- This holds regardless of whether the seller is a competitor,
 
monopolist or monopolistic competitor. It would not hold if there
 
were consumer monopsomies, a very rare occurrence indeed.
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the marginal utility of imports, in the absence of other indirect
 

taxation is:
 

UM =miPi 

where U! is the marginal utility of imports, r 1 is the marginal iriport 

share of good i, P is the demand price of one dollar's worth of import 

value of good i. 

If the binding import restrictions are tariffs and there is 

competition between importers, the domestic demand price for one dollar's 

worth of each commodity will equal the official exchange rate plus the 

tariff. If we define: 

t i = ad- valorem tariff on commodity i 

R official exchange.rate
0 

we have: 

P' = (i + t.)R
i i10 :

Ui Smi iU+zt i)R ° Ro0(1 + "IMit.i) I / 

If domestic indirect taxes are levied, the dcmiarcd price for imports
 

underestimates the marginal utility of foreign exchange-since only 

a part of the price the consumer pays is swept back to the demand for 

the imported commodity itself, the remainder being absorbed by the 

government. If a uniform sales tax is applied, the understatement is 

1/ Cf. Hlarberger A.C., "Survey . . ." Op.cit., E.R. Fontaine, "El 

Precio Sombra do las Divisas on J.a Evaluacion Social de Proyectos", 
Universidad Catolica de Chile, 1969, D.M. Schydlowsky, "On the 
Choice of a Shadow Price for Foreign Exchange", Economic Development 

Report 108, Harvard University. 
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exactly proVortional to the rate and 

UM(S) Zmi(l+ti)Ro(l+s) = R [1+ £miti + s(l+ Emitl)) 

where U (s) is ti- marginal utility of imports in the presence of 
M
 

sales .taxation, and s is the uniform rate of the sales tax.
 

Monopoly elements have precisely the stie effect as indirect 

taxes. Thus if s is redefined to include indirect taxes and monopoly 

margins, U
M
(s)will represent the marginal utility of imports In the 

presence of indirect taxation and imperfect competition. 

The use of foreign exchange for outward transfers on service 

or capital account can be incorporated in these formulae. Payments 

for services can be considered imports of services and in consumer 

equilibrium the marginal utility of a dollar's worth of such services 

equals.the local currency price of a dollar's worth.. Similarly, 

or of debt be regarded aninvestment abroad repurchase foreign can as 

import of securities.
 

Redefining: 

mi ;. marginal expenditure share of foreign exchange on import 

or financial transfer i. 

t i tariff on import of good i or tax on financial transfer i, 

we have, in the absence of domestic indirect taxes: 

U$ mi(l+ti)R0 R (l+ Emit i ) 

where U$ is the marginal utility of foreign exchange. In presence of a 

generalized uniform sales tax collection on all final purchases, the
 

marginal utility of foreign exchange would become:
 

i 
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=U$(s)	 Toni(l+ti)R (l+s) R (l+s) (1+ Emit.)o0i 

2. 	 Partial disequilibrium shadow price of unskilled labor
 

The point on the demand curve for labor on which the system
 

settles, i.e. point P in fig. 2, measures the marginal productivity of 

labor. 	 The point at whichthe vertical line showing the quantity of 

labor 	used cuts the supply curve, i.e. point L in fig. 2, measures 

the marginal utility of leisure and other amenities foregone- by 

the employed laborer adjusted by the difference between the wage rate 

and the perceived income of the laborer. 

The laborers are willing to work at the cost of the foregone 

leisure and associated ameities. The foregoing of such leisure and 

the associated amenities represents a welfare reduction for the average 

consumer and as such is a cost to the econony to the extent that it 

is not 	 ofifset by the social stigma of being idle and social costs of 

unemployment such as famine, epidemics, rise of theft, etc. In addition, 

the employmcnt of labor causes a social cost equal to the relocation 

costs, if any, of locating laborers sufficiently near their job. 

Such costs are, however, more appropriately regarded as additional 

project costs- than as a component of the shadow price of labor. 

Vence, the major component of the partial disequilibrium shadow price 

of labor is the utility of leisure and other amenities foregone. 

The amenities may include such important values as a rural life, 
a small town environment, proximity of family, etc. I am indebted 
to C.F. Papanck for this point. 

2/ Spread over the employed lifetime of the workers, such relocation 
costs would in most cases be of negligible magnitude. 
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Defining:
 

w/h = 	 wage per hour at which unemployed workers would accept 

employment for an hpur in the Absence of coercion to the 

contrary. 

........ y/h .- support- (per hour)-- received -by the unemployed -from family,
 

etc.
 

l-k = proportion of wage earned transferred to uncmployed
 

dependents
 

then the marginal social cost of labor (MCL) would be:
 

MCL = ()k 

which 	-in turn equals the marginal utility of leisure and associated 

amenities.
 

3. Partial disequilibrium prices of time and capital 

In' equilibrium the interest rate results from the equation of 

the time preference of consumer-savers and the productivity of capital. 

In disequilibrium,the interest rate can no longer measure both concepts, 

since the lack of equilibrium means precisely that the time preference 

is now 	no longer equal to the technical rate of transformation through 

time. 	 As a result two parameters are necessary to measure these
 

now unequal quantities.1'
 

1/ On 	 this point Cf. Eckstein, 0., "Investment Criteria for Economic 
Development and the Theory of Intertemporal Welfare Economies", QJE,
 
Feb. 1957, "A Survey of the Theory of Public E:pcndfture Criteria"
 
Public Needs, Sources and Utilization, NBER 1961, Feldstein, M.S.
 

"The Social Time Preference Discount Rate in Cost Benefit Analysis"
 
EJ, June 1.964, arglin, S.A., "The Social Rate of Discount and the
 
Optimal. Rate of Investment", Q.1E Feb. 63, and arglin, S.A.,
 
"The Opportunity Cost of Public Investment" QJE, May 63.
 

i 
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Figure 6 shows this disequilibrium in the traditional Fisherian 

is the productionintertemporal production and consumption diagram. It 

frontier for conv'rsion of inco:;e in time t to income. in t-+-], whereas 

WN.1is the corresponding indif Feruncc curve. 'T ncasures the productivity 

of capita] and IP the time prefrence of conruners. Due to the imper

market, the two rates differ.fection of the cnpital 

oneThe time preference that is relevant is the that 

correspcnds to the point at which the economy comes to rest, 

i.e. 	 with the level of sfvingz which are in .. ct forthcoming. 

wouldSuch a rate will naturally differ for the rate which 

If the mrkct for savings wore not cra, metclear the maAet 

ed, the tiwa p,-efcrenca rate wool.d be measurec by the rate of 

be 1:he same on allinteresL rccived by saver. wh.Lc:h would 
-L T -1: for ris""savings, (xc. 	 r~im nafa: L1di'~c:tsaviic" 

mcntel marle, this concept will still hold for the average 

interest rate received, b! it is now nocessary to include 

the multitude of individuals who do not sav at all as a 

result of not being offered a sufficiently attractive rate of 

savers can be expected to adjust the
interest. Whereas 

in such a way Ds to equate their
volume of their savingsf 

on savin] available to them,time preference to the return 

.. haive time prefcrences greater than the return
ion-savers 

they can obtain on their savings or they would be savers. As 

a result, it is no longer sufficient to have an average of in

.... . -... .nr. necessary as well. .	 to 
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tti 

F.T
 

1 

Fig. 6 



- 31 

take into considcration the tike prefehence of those who
 

chose 
 not to cove as a result of receiving insufficiently 

high rate, of return on their savings. Since even in mildly 

inflationziry situations, :;any forms of savings yield ncgative 
interes:; ratcs, non.-savcrs need not high timehove preferences 

in an absolute 5<:n. . 

The evalu,-cILion of the tinic,, preferencu of the average 

consumer, inclui.Lny Lho non-saver, bwcomes po ssible if 

attention is reclirctaed fron the e:cmination of savings to the 

exnint.on of con::::ption. Since con 5e]?tion and savings 

are the in owo co. .,:cis: o,_ each other, both reflect the 

snme du(tcurm;!ina: t ; Q:hav.iour.on ] Oi the oth: hand, Whcreas 

not everyone saves, ev':yor c does conms.ce. Thus, consumption 

is a richer source of inormtion on representative behaviour. 

/ Note that ].iqnidity has ut'ility itself. Thus time preference
is cow:lprucd to y.elC o li.uidc asse-s plus yield equivalcnt
of u:iliy con1.lerred by 1.iqu:idity iWlscif. Thus an inerestrate GF .- ,',, may %M:l1 be con si.stc.ni- with am positive t:;.me
pr fe:cncro if liquidiLy is worth more 
than 4,1.
 

http:si.stc.ni
http:conms.ce
http:exnint.on
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Assuming thie arginal utility of consumption is declining
 

and can be represented by a constant elasticity function, tire prefer

ence can be expressed as a function of the growth of per capita consup

~1/ 
the marginal utility of pcr capita consuption.-tion and the elasticity of 


Define:
 

=
C per capita ccnsu:')tion 

MUC = marginal utility of per capita consumption
 

e = elasticity of the ',I;C
 

g = rate of growth of per capita consunpt:ion
 

t = time SuIcript
 

STP = re.te of socia] time preference
 

d = pure tire: preference
 

MUC = C

•-t t
 

MU t el (l+d)-I (I-fd)- I [Ct(]J-;g)]-e
i--


= (l+ g) e(l d)-
I+STP t.... 

l~tl (14d)- C - (I+ )

t
 

I+STP (v (l-ge) (1d) lgevdd 

which if pure time preferencec is zero, reduces to
 

I+STP N 1-1ge or STlvWe 

The shadow pri ce of investmont in di sequilibriumncasures the rarginal 

constribution to the welfare of consume rs of savings i nve;ted. This 

contribution will be equal to the presnt value of a].1 the future 

returns deriving from that i.nvcs tment inc]uding the prvce'cds of any 

I/ Cf. Eckstein "Inves;tment. Criteria .. , Op.(. t., Fe]dstein;', M.S., 

"The Derivat:ion of Social Tine }'relere nce Rates', K,.1:los, 39(65 
Fasc. 2, Frisch, R. "Dynamic Uti ]J 1y", Econoieatr (ca July 3964. 
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relnvestment that may be involved. 

If the rate of return on investment over time is assumed constant 

(i.e. the marginal productivity curve of capital is very flat) and
 

returns are assu:mcd to be uniform and perpet:ual over time, a simple
 

exprcs:ion for the shadew.pricu of investmnunL can be derived.--/
 

Define
 

r = annual prpetual rate of return of 1 unit invested
 

d = social rate of t:ime prefercnce
 

s = rein\cstmcnt rate out of project returns
 

P = shade.: price of investment 

Then 
rQ-sb)lr&;!
 

P SP - rs't r(J-s)
 

IK STi- r.; 

The inLtUraction between the social Limae preferevne,.the shado'.: 

price of inverynoiLt and the market rates of interest can be seen in 

fig. .In part (o) the ravings r;arhct is sho'n: i is 'he socia] ti.e 

pref.rence; s is the quantitv saved; a highur STP is aslsumcd to be 

associated with higier sav.ngs. In lpart (b) we have the investient 

market. To every TP there corresponds a schedule re]ating the 

quantity borrowed (1) to the .ad(1ow pricP of inves. ment ('K). Given any 

STP, as the quantity borrowed rises, PK falls. Likewise, fora-,.y, given 

quant:ity borrowed, PK wil be higher, the lower the STIP. Finally, due
 

Cf. Marglin, S .A. "The Opportunity Cost " Op lit. 
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to the rationing in the capital the quantity savcd most a..a ;; equal
 

the quantity invented. Osu= S is saved, the associated STP is
 

i and we can read of curve D(i that the rasulting P. is P)

1* 1 K K
 

If the greater q,,ntitv S, is; saved, the SIP will be hi gher (Q
2 

i2 
°. 
) 

1. 

we reaa 	of D( 2 ) and find that PK2 < P1; , 

-, ' ...r ium "ric" Of Ns" 190-0Coui-7Cs4. 	 Partia] 

With th'e rest of the econo:!,y in frill C:UJ.2ilrium, the 

only source of ,iVe-vcenc. bnewt,,n the na.-inY utilALy of 

income (i.e. co::aand over re rsourc, use) in private hands anc! 

o! the Ub opti.;"a 1. volume ofin pub!ic han, ariL r-css out 

the airc il utility ofprovision of public oo's. Since 

public goods nC services is impos,,. LL to ne,".-, the only 

can he ade with (,.ce r:( ol- r'c is
statement thnt 

that: if the level of ta:.:ation i. u]bo,,Lva , L]e 0i. rQc'u i

price of fiscal ircv, in l.arger t.han one.briu shadow 

VI. ..u<n.,Wt Ii c.;i i:i : SW,- o.. Price-s 

In this section we will derive the nhadow prices for 

foreign exchange, labor, time and capital when account is
 

disqeuil.ibria exinti.ljg concurrceritly in the

taken of the 

various mnarkets. 

1. Genera 'r.. c .i ,ricop for fnr.i ncn evcnu. 

.	 condit ions the shadowUnrr ccnia 


price for foreign =c:hange wLl.1 equal the marginal utility
 

up in a manner
of foreign exchange ond can he built 

anal ojous to the procedure used to dcrive the part al 
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disequilibrium shadow price of foreign exchange. The marginal utility 

of foreign exchange will no." arise from two sources: (i) the marginal 

utility of the comoditiesL or service; into which it is embodied n 

use and (ii) the changpe in welfare arisi ng from the transfer from the 

private to the public sector of com2and of resources associ ated with 

that pattern of forei.gn exchange use. In additin , ho:ever, the 

marginal utility of different foreign ::change user itself is also 

affected by a going from a partial to grncral diseql.ibrium setting. 

The marginal utilitv of final conaumptio:n import; is still 

equal to the dce:mand price (adju:ted for sales t':.tion ani .onopoly 

profits, if appropriate) for such good:. 

The marginal utility of i.:ports, of interred ite good:;, however, 

is now higher than the dc-mmd price (adj imted for .wales txes and 

monopoly profits;, if apprcpriate) of such goos.. An incrkasd use 

of internediate goods :ipics a higher level of doMuestic processing 

activities, the output of which will be used to sat i fy a f i al demand. 

The marginal uti1.ity of the imvported i ut errodi.at. c goods .ill tlarefure 

be equal to the marginal utility of the :nal output legs thP marginal 

cost of donestic intermediate inputs;, capital and labor. If producers 

maximize at private prices ,and under the conVwi C1011], as:;,uMLp ions 

regarding the production function, the value of the ,utput at market 

prices i] just equal the marginal costs of the input:s. Hoe..'e\,er, the 

marginal social cost of labor is belo;: the private wage and the social 

cost of depreciation of installed capita] !.. below- Its private cost 

as well. The margi nal util.ity of intermedi ate rood import:; i:s t:hus 

equal to their demand price, plus the va].ue of the increased aggregate 

http:errodi.at
http:forei.gn
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output arising from the "macroeconomic" effect of additional foreign
 

exchange availability:
 

C flL 

n
UH= (1+ri )+- m,( 
 e P dm,
I I I d11N . (,,,n P1, dt

141 i . d dGJ -CIGNP 7 P
 

where the I indicates intermediate goods, L indicates use of labor
 

previously e .l.oyed, L ndicatcs labor previou:ly unemployed, w is
 

the wage rate and PL :is the rrar,; Inal social cost of labor and tw is 

the average rate of tariff on intermediates.-V
 

Capital good. imports also have a marginal utility different
 

from their private demand price, since the shado.w price of investment
 

is greater than one. With P K defined as the social value of a unit of 

privately prJi.crd invcStMt expanditure, the value of capital goods 

imports can be written as: 

where K stands for cap:ital good..
 

Bringing /.oguther its varouis components the marginal utility 

of imports into which foreign exchange is embodied can therefore be
 

summarized as:
 

U Ro "'('mi)(d:s) (ii(tI)Q I) :1. 11 P - dI, d-- [1 dNPp 1 
dt'm ] K.J.,iK_
 

dGNP 1 I 

The contribution to the margi nal utility of foreign exchange from the
 

transfer of incoe claims from the private 
to the public sector is
 

For a de tailed discussion of the derivation of this formula, see 
D]'. Schyvdo','sky, '.ethodology for the Empirical Estination of 
Shadow Prices". 
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equal 	 to the product of the taxes paid on foreign exchange use and 

the excess of the marginal utility of a unit of fiscal income over 

a unit of private income. Defining this excess as G, yields: 

+RoZmtmm dC":P l din PL dtmI 
" 
c c'-d'T - P) (l+tdPC) d-; ,. ] + ii (14 t'n) (PhI-])+Z,u aCo(c c dM d N d (IGNP 1)G,1 k k 	 G 

The corrections to be made to the market price of foreign.ex

change in order to derive the shadow,: price can nu.. be in terpreted as
 

follows: the first term in thu bracket corrc. pcnds to t!,e adju;tment
 

for the difference between the private dc::an d price ,nd the C]F price
 

of imports; the second term correct; for the difference between demand 

and supply prices induced by sales taxes on finQ] con' :nptJon goods; 

the third term adjusts for the mIacroeconoeic J!pnct of the additional 

availability of intermediate gocds as wel .as all the tame% attached 

to additional output; the fourth. tern corrc ct:s for the difference 

between the private demiand price and supply pricu; of i::pp ,.ted capital
 

goods 	as vell as for the additional value of investm:ent over consumption
 

in the 	private sector; and, the fifth tern takes into account the 

additional value of the transfer of fiscal resources from the private
 

to the 	public sector.
 

2. 	General Di ocm illbrium Price of Unskilled Labor
 

Under general disequilibrium the marginal productivity of labor
 

differs substantially from its partial disequilibrium formulation. 

However, our partial disequi]i.brium price of labor was derived on 

the assumption of overt unemployment from the utility of leisure fore

gone and the income transfer obligations attendant upon becoming employed. 
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The marginal productivity of labor in no way affected the definition. 

Furthermore, no other market entered into the determination of this 

marginal cost; thus the partial disequilibri,n price of labor is also 

the general disc quilibr:im price. 

3. Conpral iii-VvIrivo' ']'ir-Dinowrulrh of 

The partial 3i,;cqu.iJibriu.: price of timYe was derived from 

cons umption bh ;aviour andI no ;nr t otLb r th;1an that for savings was 

involved. Hen'e, tih part:ial disequi]ibrium price of time is also the 

genural 1isqui].ibriun price. 

4. Cenerya DisWIS, up P:rice of ln;,st!,nt 

Under genoral dis ,q uiibrium,,, tLhe priva te rate of return on 

investment no lunger dacquately mennures the social. fat:c: of return for 

the follow,.:ing reasons: (i) a proportion of tWte pr., duction may well 

be for exports. The p :l vaLe rate of return on wucl production under

states the social rate of returln in vQ0, of the undervajuntion of 

foreign ex cihange earnings f rom export.s covpar, d to the marginal utility 

of such earninp.';; ( i) a part of the production .av will be destined 

to import substitution at protection rates which nay exceed or fall 

short of the shodow price of foreign exchange, thus Causi[ng the 

private rate of return to exceed or f311 short of the social rate; 

(iii) :in the pr'snce of indirect taxes, the producer pr.ice and hence 

private profits understate the social marginal utility of the output; 



(iv) since the social marginal cost of labor ; belov: the market wage, 

the private rate of return underntntes the social rate of return to 

capital; (v) the private rate of rturn before taxes does not include 

the increase welfare arisi ng oUt of the tran:;fc'r to pov'rn:ent of com

mand over resource that will take place through pay:.:ent of corporate 

taxes. 

The mulip2icative adjurtr::nt coefficicnt, , which converts 

private annual profitability to annual social net benefit is as 

.1/

.follows 

S=1 

+ txPG 	 corporate ta,x transfer to public sector 
XNT 

+ -- ts(l+PG) adjustmeint of profits frc;m production 

of non-traded g,,US to buyers, ' 	 prices 

and inclu. ion of Acintr.c:t ta:: transfer 

to gowern.n t 

+xT Sri+T(+ L )-	 adjustment oif prf'ts from production 

of traded good:; to do:.: price of 

forei gn vxvhnngC 
+ 1H~s 7"-1 . tin, 

- -( c -l+ 1 1 	 adjustcnt c)f iiportcd input; to 

shadow price of foreign exchange 

+ + L (i-tx PC- -- ) adjustment of cost of labor to shadow 
7r W W 

price of labor and i no]u:;lion., of tax 

transfer froml wage taxes 

See my "Methodology for the Empirical Estimation of Shadow Prices'' 
Section VI for a detaiJed dcrivation. 



+ Int (l-tx.PC) consolidat:on of interest with profitsiT 1 

and inclusion of tax transfer from taxes
 

on interest
 

where the symbols are as follo.:s.
 

tx corporate' ta: rate 

txW wage tax rate
w 

.t 
tx.1 jitcrest t rate 

PG shadow pricc of fiscal resources 

ts indirect tax:cs 

a premium of shado.. over official exchange 

rate, i.e. P$/], 0 

IT private annuzil profit flow per unit of 

pr.[vatL I 11\,& t:::cnt 

tT average ratc of protection on traded 

good production 

, XT
EN T output of nun-tradcd and traded goods 

respnc tively
 

PL shadow price of labor
 

w niarkeE wage
 

Mitr.1 revenue from import duties 

The present value of the social benefits of a unit of inves tment 

in the absence .of reinven;tment effects can now be easily written! 

PK(y) -- ; ('ITP) -tr t 
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If both STP and fRare constant over time then the foregoing reduces 

to: 

PK'(Y) rp 

In the usual case this constancy does not iold, since the STP may 

be constant but the elelnts entering Wlnto P, particularly the pre

mium of the shade: price of fore:r ,n cxci. ,:rK'e,(, are :i ] ' to chang;c over-

time. In this more realistic came, the formula for the ldov: price 

of investment even with out reinvcvst,.cnt becon s considcrably m:ore 

complicated and introduction of reinvestm:nt con;idcrations adds; to 

this comp]exity. For the derivat ion of for8 .ce for then cases 

tis to "L. ccJ for ]Dgi rical 

of Shadow Prices" Section VI cquation.s (34) - (41). 

the reader referred m' ] lcy the Est :':ation 

5. Cene ,] ]i-:ry .u i b'i '- !Pri ,c of -F .cA 1',': , 

Under general dic qujlbriu:, thOYL' -re. th r sources of 

divergence between the consui:pL. ion eqp1ivalent of a unit of fiscal 

revenue and the consum:ption equivalent of a unit of fiscal expend]ture: 

(i) differences in the marginal uti ities of pub]ic and private Con

sumption at the relative quantities sup p1 i Ld; and, (iI) differences 

in the public and p ivate savirn., rater;, and (ii) differ in c ,s in the 

consumptinn equival e't: of prJvaL aind puhbic inyc.,tr,-nth. 'I'ie second 

and third of these can be gi\'n pre'cire quant itative C.-r_!s,ic n and if 

the higher marginal uti.ity of ench unit of pullic consumption it; 

offset by the alleged inefficiency of the government apparatus, then 

it becomes possible to measure the contribution to welfare of shifting 
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a unit of income from the private to the public sector.
 

Define
 

GE = private consumption equiva].ent of one unit of government
 

revenue.
 

PE = private consumption equivalent of one unit of private
 

income.
 

sg, sp = savings ratios of the government and private sector,
 

respectively.
 

= PKg/PK 

PG = excess of the consumption equivalent of government revenue 

over private income. 

Then:
 

GE =(l-sg)+sgPl:g = i+sg(pkg-l)
 

PL' (l-sp)+sp1= l+sp(Pk-i)
 

PG =G-PE (sp-sg) + (sgx -sp)
 

VII. Explicit Cons-iderat ion of Income Distribution Effects 

Full consideration of the differential income distri

bution implicit in each project requires identifying the 

recipients of the marginal physical social product of each 

project as well as identifying the foregoers of the marginal 

physical social costs. Benefits should then be valued at the 

marginal utilities of the receivers and costs at the marginal 

utilities of. the foregoers. Finally, an interporsonal addition 
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of 	utilities must be urdortaken. _ 

Since this full procedure is obviously unfeasible in
 

practice an appro.±ination must be devised. Such a surrogate 

can start from a stratification of the population by income 

group and the derivation of each major second best shadow price 

for each group. Finally the shado. prices would be aggregated 

by 	an acceptable weighting formula. 

VIII. Sum:nnry and Conclusion 

This paper has addressed itself to the problem of project
 

evaluation in economies in general disequilibrium, i.e. whose 

major markets do not clear due to a combination of institutional
 

and public policy rigidities.
 

The disequilibria have been defined in detail and
 

the need for developing second best shadow prices suitable
 

for project evaluation in such an environment has been made.
 

The consideration of the disequilibrium in each market
 

at 	a time has allowed the derivation of a set of partial dis

equilibrium second best shadow prices. Consideration of all 

the disequilibria simaltaneously yields substantially 

different shadow prices due to the interactions involved. 

For an application of this approach to the benefits of in
dustrialization in a custom'S union, Cf. D.N1. SchydJowskky 
"The Allocation of integration Industry in the AndiaL ilarket" 
J. 	 of Comrnon i,larkot Studies 

2/ 	 Cf. Feldstein "The Derivation of Social Time Preference Rates", 
rp. cit. 
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Both partial and general disequilibrium prices differ sub

stantially from conventional first best shadow prices. Neither first 

best shadow prices nor partial disequilibrium prices can therefore 

be used in general as surrogates for the correct general disequilibrium 

shadow prices. 




