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1. Introduction

It is quite possiblc that the shodow price of foreign exchonge
is the most misunderstood of the netional poarameters thot onc has
to deal with in socinl cost-benefit analysis. It is certain that
it is on par with the social rate of discount o3 the national
parameter most often discussed. In the UNIDO Guidelines for

Project Bvaluntion (henceforth referrcd to as the Guildelines) we

discussed the concept of the shadow forsign cxchrnre rate and
methods of cstimating it ot some length. But in view of the
audiencc which the Guidelines was tryins to ~ddress, the discussion

naturally hed to L. quite informal.

It was not, for exomple, clear what cssuaptions were required
to justify the cpproach that was being ndvocated in the book for
mearuring it for any given cconomy. In the chscnece of such an
account it is not very ensy to scc whethoer the argument stands up to
the facts or, indeed, to one's beliefs alout the naturce of responses
in developing cconomics onc knows. In this paper I shall go some-
what decper into this question. Scction 2 of this paper will contain
& detailed discussion of the concept and will oventually provide
the particular mcthod that the Guidelines advocates for meuosuring
the shadow foreign exchange rate. By this I hope that onc will
better Lo able to sec the arsuments that arc involved, in particuicr,
the precisc assumptions that are roguired to justiry the Cuidelines?

approach. Scction 3 will be concermed with an application of the




ANProcch cdveentod by tho Cuidolince. In particulor, thoere will Lo
oA

il SO

~n atterpt ot cvaluniing the shodow price of foreian cxchonge for

Indic. :

2. The Thoery

Thers is prolobly no cevelopin country thnt is not suppescd
to suffer from o 'ehrcaic shortn ot of foreign cxchonge.  Home
oven reonrd the wiimitod nvailability™ of forzim oxchange as ihe
crucinl problen for such countrics. It is, °f course, petent that
the very proccss of development puto strains on the cconowy's

capacity to meet Forcirm poyucnts. s n gountry's noceds for capital

soods from the worll merizet incrcasc in the coursc of economic

development, it is often aifficult tn make poymente for them Ly

rrising cexports. Forcim rescerves ore fien rcéuced cnd the
country occazionnlly peta pore ond nore into oxternal debt. In
such siturtions develoving cconorics often maintain an over=-velued
cuxchange rato by tho uee of hich tarifis an? thic outright Ton on
gome goods. Thoere is nu Aout, then, thot foreim cxchange s o
soarce resourcu. bul thom, 80 ore oot other things. Lile any
other scrrce reSJurces, 14 will lve n senreity volac end it is
quite likcly ghot, lilc nony other seores rosourc.s, its scarcity
velue is not reflected in iis market price.  The natursl quesiion
then ic:  What is the notues of the econrtr-int thol foreion exchonge
faces and whet is the shadow pricc ansocicted with this constraint?

fhot I pronosc to 4o then, is in taic scotion to construct a

-

rothes simple seneral cquilibriva modol {15 will enelle one to

gce precisely whint issucs ~re involved in consiscring the shadow

foreirm exchnng o ot

T shell suppoge & Vary stylizod coonomy. lony of thc essunptions
”J"’IﬁﬁLEQLJEEEJEEEEQE}* 1 ¢hell point this out whenever the occasion
domands it. Hevertheless, T shell wnke mony of them t9 keep the

arrument simpico o8 woll ~s to keep the nototicn from fogsing what

are in fact the cssentinl peinte.




éanaaiorsis

I sholl suppose thrt one would not wish +o regord foreipm cxchango
as a merit good. Rather, I supposc thot forzign exclanse is valued
for the cxtro consumption it provides. Th~t is to arvr, I shall viow
the “...ameliorntion of -~ comtryts - Lo cwehenge o ddtion...
solely as instrumentsl to the egnegrte conswmtion o Soctivet,
(Qgiggiiggg, Clapter 16, p. 212.) In thic cagg, forei m exchengso
earnings are ~nenalle to sveluntion solelv in turms of the siregpte
consumption thot foreirm cxchan e makoas rv-ile lo. Now the concopt
of aggregate conswmption is much discusse” in thufgéggg£1§5§. It is
totally insensitive to the Aistrilution of consumption ~mon-
individuals. Thus it is patent that cno ey e well regerd the
ceonomy 28 composcd of one uan (or meny icdenticel men).  This is
perfectly valid for the provlem at Lond, since distrilutionsl
considerations orc handled in the Guidelines Ly Jistrihutionnl
weights, ~nd one mey os well view the valuc of forcisn exchange
through its impret on cooregrtc conswmption. I sholl thus gsuppose
that the cconmormy consists of o single incivilual, I slell supposc
thet the cconony consists of n privats gouds (1ik: shirts cne
shoes, apples end lotour), 1ntclled i = 1,2,...,n; and o pullic
gouds (like hospitals rnd cducaticnnd foeilities), 1avelled

j = 1,2'00a,rﬂ.

The politienl nssumpiic.s underlying the theory of project
selection have Lien givon an crtonoive trertriont in thc Guidcelines.
The Guidelines supposcs inverizbly that the Central Uffice of
Project Bvaluation (COPL) is not in chrume of the sctting of tariffs
and domestic taxsc. Tor convenicice of cexposition only, T chall
make the extrane asswiption that ¢ll tha tariff retes on rroducers
are given and fixed (no doubt they cre as well wnoptirnal). T shall
2ls0 suppoce (er. tiis iz also not =t ~ll crucisl to the areunont)
that @1l the n privatc géods enter trode, 2s well n3 domestic pro-
duction ~nd they orc all, =t the senc time, consumption roods.
Intermediate joods like stecl ond bulllozera cnn cnsily e incor-

porated but it will umalte the notation soncwnnt unticy. But I sholl




i
suppose, ns i provally roasdnally, that the w puilic goods orc not

. e 2
tradcnlle. Lot Ci ¢ tlie qu-ntity of the 1 srivate jood that the
jndividuzl eensuncs. Tt will Lo roegardold oF veing prsitive if he

consuries it ~nd nentiv. 1f ac cuppiioe it, oo soy, ior 1nhour. Let

-

th

the c-nsumption of the i pw lie jeod gu .. To keep thc notation

3

clear, I shell ~uel-nante ol priveto scctoi producers intc one
unit and supposc that I, is thoe not sapnly of the ith srivate ood
hy the privato scotor producers. It iz positive if it is indced o
nct output. It iz negative if it is o~ nct input. Agein for con-
venicnee, I supposc that the m puw.lic poods are net produced in the
privete scetor,  Privote production possililitics ore therefore,

ropresented Ty the imoliecit relotionslip

F (ff’l: 3:’23”';3’}.__) = 0 (i

I supnese, oo is usucl, thot il private sector faces constant returns
to scale, so that if s o rosult it is ~ -~ricc toler, net profits ore

Z0T0,

The econony, for tue scke of wase f cresition, is nssumed 10

4]

Ye siell, ord so foces constont world pricos for o1l tradenile goode
(i.c. for 211 the n privete ~eods). Mo con, therefore, without eny
loss in gencer~lity choose our units cf ac-surinc theso grods 50 o8 to
sot all intern~tioinl prices ~t unity. Lst the dilfercnce lLictween
the domcstic producer price of comaicdity i rnd its iitermotional
price to Lo 'i. Then it we write thce domestic precucer nrice of i
0B Dga WO heve

5. = l + .-c (2)

1 i
Ir .7, is positive it i on import tariff (or eyport suneidy). It is
ncentive if it is an import sussidy (or on export toriff). As we
are supposing that all produces toriffe ~re fixed, 1?; must 211 e

constont ond not controllellce by COPE. It follows from (2) that

[

for A1 1, b, ig civen oaad constont.  Supputse aow t1et the private
productisn scetor ie price takins competitor. It would follow that

for oll i, ¥y will Cepend ornly on the p¥s. Bud since the p's ~ve




AT W e

ki

fix:d, we con supnose tant all the yi's nre Tlweds Honeo v nae
considerin:y o sitantion wiiore, weause the tariffe ~ro fived,
gquantitices produccd in the privetc scetor ore 211 fi-ed »nd civen.
Thot is to sny, when evnluating prujects for thic pullic seetor,

COPE will assume that for zll i, Y3 iz given and censtant.

There is, of coursc, nc renson why uno nust supnosc thot
domestic cxeisc toxes niro zero. S50 v ngsune thnt the conswner, who
is o price tnker, feces prices differont frow the by Let qi Te
the consumer price for commodity i. Let us writce b %, the

1

difference Letueen q, and the internationnl piice (unity) for

e

commodity i, Thot is

qi = 1 ™ .L_- i £ l,v.-,na (3)

It follows thot the domestic cxeise tax on good i is

©

o~
S

ot

O, = 93 -y o

The individual'!s preferences over the goods ~nd services, I chell

4

asswic, z2re.pepresentolle Ly o utility funetion

U (011°°'1Cn5 iwflv*ns«"}m) . (5)
That is to say, the individuzl has preferences over the private and
the public rouds thet he “consuwes'. I shell asswic, o8 is renlistic,
thot the public goods arc supplied freo of churge to the consuacr.
Costs of providing them come, of cowrse; from trxes nposed.  MWe ore
simply supposing that the citizen docs not hove to wnke pay.ent for
the public soods in the warket plecc, The individuel, thercfore,

meximizes (5) subject tc¢ his budzet constraint o

n
1=

The budget comstrnint regquircs sons cxplanzation. Y consists
of ~ny lump sum payments mrde by the gevernment to the consumer .8
well ns the profits anceruirz to him froa his owning the private
sactor. The incowc that be reccives from the 1ol.our thot he

provides, or the mnchines that he ronte cut are 11 courht in the




1oft-hnnd gide of {6), sincc mony of the c.'s will Do neontive (hy
our sim convention). Ilow sinco the privm;te, scctor focos constant
returns to scole, thers arc in foc™ ro n.t profits. Henec Y

consists cntircly of the lwp sui slgaarts mede T hi.. Ly the
government. I now Assuac, quite roolistienlly, thet the governnent
is unmable to wmploy lwap sun trxes’ (sw.siaics). It would follow thet
Y - 0. In cther words, the consuncr 18 concerned with maximizing

(5) subiect to the budpet constraint

n

- .
L .. = 0. (7)
wews 171

i=1

Performing the usucl caleoulations onc obtains the result that
(%]

)

-

e

where 3 is his morginel wbility of income. Zquation (D) isy of

course, the stondnrd result portoining to tho ¢cptimel choice of

the consumption hundle Ty the consuacy. Let uo now write
N (ql?'“rqnv "‘;l!“-vffm) = ) U (le---scna 311“'13“1)

O s vonyC
1777 n

(9)

n
. I |
subject 1o q.c, = O .
i !
1=

¥ is widely known o8 the indivicunl's indircct utility function.

Onc of the hasic propertics of V is the ruletionship

= - %C. i = lg..o;ﬂ (10)

Y .
?.-qi i

The simple formuls embolicd in (10) cxnresses the fact that the
amount of income thnt the individunl needs 1o Lo cmpensated with
for an increasc in tho price of commodity i is e il to his con—

sumption of this comucdity. As such it is very intuitive as well.

T shall nced this rosult 1ater on.




Turning now to the public scctor, I shall uassume, sinply for

casc of cxposition, thot it is concerned with the transformation
(i.e. in the production of) of ov.ry commodity that appecrs in the
economy. I do not nced this asswaption at all. But it will help to
keep the notation clear. Supposc then that the pullic scctor
production possiilities arc represented by the implicit relation—
ship

G(zl,...,zn, gl,...,gm) = @ (11)

where z, (i = 1,...yn) is tho not output of private good i in the
public sector. It is positive if it is an output, and it is negative
if it is a net input. S5 (j =1,.00,m) ig, of course, the output

of the public good j. T assume that the putlic scctor also faces
constant rceturns to scale, so thet G is homogencous of degrec zero.

I do not, of ccurse, neced to assume this, but it would “e helpful
for present purposcs to avoid increcsin:; returns ond thus introducin;;

the need for government subsidies for publie projects.

Turning now to the trade seector, let Xy “¢ the net import of
privatc good i. It is positive if it is imported and it is ngjotive
if the pood is actunlly exported. Remember that for case of
exposition, I am supposing that all private gonls are traded ond
that no public geod is traded. Now, in cquilibikium, commodity flows
must all Lalance, Ye would then ave

= = s ’ 2
oy X, + ¥y bz i 1l,e0e4n (12)

Bauation (12) simply saye that nct consumption of good i must oqual
the sum of met import, nct privete sector production and net putlic
scctor production. Of course, nct =1l terms in (12) nced to e

positive.

In oquilibrium, trade must balnnce ns well. Remembering that
we have ascumed constant world prices, for cunvenience, and that
woe have chosen the units by which to measurc joods so as to sct
international prices ~t unity, trade Lolance would be represented

by the condition




-:T*’: X, = R (13)
ot

In cquatica (13). R ruprcoonts th  totnlity of aid (sey) that the
country rcccives durin: the peried of plannin: thnt we are concerned
with, IfD is ne;~ntive it must memn thet the country is o net
ropoyer to the rest of the world. lotice thot memy ¢f the terms in
the left-hrnd sidc of (13) vilil Lo nentive, shewia; cornings

througli cxports of roods,

Tue desoription of the cconcmy is now compleote. The planning
problem is to meyinize the individurl's indirect utility V]:sec (9)]
subject to the constroints (11), (12) end (13), and the point is to
choose optimally the controls (i) Gy er€ (11) ZyrererZps
(ii1) Xypeenr X, ond (iv) 4ysee-2d,. Cloorly = fou comments on the
optimization problem rrc callcd for. Quitc in line with the viow
point of the Guidelines I am curpusin,; thet the optimizntion
protlem ou-ht to e viowed from the vants o point of the COPE. Now
clearly COPE i not in cbor.w of tr« rates. It may advise on tiem,
Yut it sannot nsswie thet its ~dviece will Ve taken Ty the sutherities
in charge of settin. toxcs. We hove thus mede the simple assumption
that the trade texes on the producers, PERREY (‘-n’ are nll assumed
fixcd and given. This in turn implies thot the producer prices py
arc ~11 fixed and [ives, ond thus thnt privote comce’ie production
of -oods is fixed and iven. 10 .o Then, I course, notural that
COPE, licing in cherge of choosing the riht projects, should be
concerncd with the setting: of the levels of Zoresenzy and Gyoerorisye
But what of trade nnd the sclection of the conswaer prices? Why
ghould COPE ¢ in chore of settin,: optimally Gppeerdy and xl,...,xn?
Clearly it will not. Turnin: first to the consumcer prices, it will
presumably be the cnsc that consuner teriffs will ¢ altered waen
on extra unit of forci,m exchon, ¢ is meadc aveilablc to the cconomy.
The question is, whet rssurmption should onc nmalie about the rosponse
of thu consumer toriffs, ti’ to ths various decisions made in the

economy? One aoy 2t first wish to suppose that they respond in o




predictablc wany to other lecisions. But in f~ct, nothin: will o

lost in the final form of an expression for \ if we were to suppose

that the consuner prices q; nre ¢ osen optimally.  The shadew price
of foreirn eoxchange will eventually bho found to depend on the
difference Metween the domestic consuner pricces of ;uoda and their
internation~l prices; oand it does not matter whothor these
differences are optimel or nct. Since it is ecasicr notatioaally to
assune that the distorticns bHotwecen Qdomestic prices “nd iaternationnl

prices are optimnl, I shall assumc th~t thcy arc.

Turning now to trade flows, clearly likewise, COPE will not e
in charpe of setting thim, In which event thicre are two polrr cases
that come immediately to mind, the first of which is what I om
meking in this paper (A4) Trade flows are cither optiwally chosen
by the Ministry of f:cic¢ which is in constont lianlo ue with COPE,
or that trode gets cdjusted by the froc play of the narket.  (B)
Decisions on trade flows X, are theriselves functions of the selection
of TyvecesZay Upr ooyl That ic to say, thnt we ey wont to assume
that some commoditics, say, have quotos imposed on than, ond that
the trade flows of other joods respond prudictobly to the choice of
public investment. In cther words, in nssumption (B) onc supposes
that COPE hns to tcke into account the fact that, sny, in recom-

monding; a stoel nill in the publi~ secter the imports of some

equipment will be reducc. duc to tic vegnrics of the Jdinistry of
Trode.

Now, of these two polar assumptions (B) ie¢ cluarly the better
one to make and ie, in fact, broadly the cssumption that the Quidelines
considers. The Guidelines makes intermedizte assumpticns as well

but never (A) very scriocusly. But in fact the formula for the

shadow price of forei:m exchance that we shall dcduce is totally

ingensitive to which of thc two assumptions we nake. The difference

in the implicetions of assumption (A) ~nd (L) lics not in the
formula for the shadow forci,m axchansc rote, “ut in whether ono

ouzht to value tradeshle vods directly in teras of thelir internntionnl




prices in pullic scctur pr.ject sclection. That is to 8oy, (A) is
cssontinlly the assumption that the Little/liirrlecs opproach mokes,
and (B) is the ssumption thnt th Guidelines spende o good dcal of
time over. (The Guidelincs does aot, of course, rule out tho

possilility of (£)).

Now in view of the fact thet the nototion is 2 cood Ceal simpler
if we assunc (A), I sholl assume thot (&) is rpproximately correct.
It will, ncturelly, result in the CECD recommendations regarding
the pricin,; of specific svods. But the purposc of this paper is not
to focus attention on the appr printe shadow prices for specific J00as,
vut to look into the shadow forcign exchang ;e rote. Since for the
latter it mekos no diffcerence whether wo nesume (o) or (B), I shall
assunc (4).

The proLlem for COPI then is 1o

acximize V (ql,...,qn, f;l,...,{_;m) (14)
su' ject to the constraints
a (zl,...,zn, ;:1,...,5;,3) = 0 (15)
o, =X, Yyt G i = ly.eayn (19)
\ o .
212:1’ x, = R (i

and 1t is to chuoso optisnlly () e o1 g (ii) ByieesBy and
(iii) xlg-..|xn, (iV) qlinon'qn.

Reocall thet sinec the producer tariff rotes arc rssumed fixed,
the pi's are uncontrollable, ond therefore sc arc the yi' g, To
solve the foresoins prollem one writce down the gtandord Lagrangen
of thc probloem o8

L = V(qlr-“vqnw 4"1"“"317\) - ’ﬁG(Zy---:Zn- le'“ré}m)

n L
== '
-5 "i(ci'yi-xi-zi)""\L - .{S;i‘xi“

i=1




s

)
where 7 ;M N ~ni .\ are the Lagrrnge multiplicrs (or shodow prices)

associated with the currespondin ' constreinta. It is patont that

,>\ , the =ultiplicr nasociated sith the trad. balonee constroint,

is our shadow forcim exchnon e rave, Tice pwrpose of this coction is
to derive o simple cxpression for this wmultiplicr. Yo now lool ot
the first order conditionc for the optimization provlems Differen—

tiating L with respect 40 each of the four sots of controls ~nd
4

-~

4

setting ench of thesc derivatives to zoro yiclds ‘uc pecessary

conditions fur the optimum nss

AV Y IR ,
-M - /‘fw—»«-::- - S = 0 N @ 1 ssagll 193,
\-‘-Gj f&j 1,1 “Y‘ J ' ) ( )
v../a-%.‘é.;.,. ".)i = 0 i = l..qn  (19Y)

\)1" A =0 1 = 1,...,n  (20)

A"
n 4G
gv J k
“ i = w 0 (21)
qi. Tl k \.:qi

&

did

Bquations (19.), (19b), (2C) ~na (21) are cur optimelity conditions

and they provide us with thoe most of the informotion that we need.

We have supposced thnt the pullic scetor preduction procosses are
voonstant-rcturns=-to-scales, That is, G is homogencous of deirec

zaro. Hence it is the case thet

-ng +->‘£- 1+ L-*z + G +...+~§—(’,——{? = 0 (22)
Ygp 07 3z 1 %y i 1 L |

We can now multiply the left-hand side of (22) Ly A to write

-L- -LG- ?—G-"‘ = '
/“rLzl + /4;‘- + e ﬂbz z -t-/”m,l:,1 o+ p e 0 (23)
But we can usc oquations (19%) =znd (20) to re~writc equation (23) as
Az, + +Az + A —f——-—) S+ 5. Lo (24)
1 o n {;1 _Jl v ne \ﬁ:,}q “m %

Bquation (24) is fundamentzal. It scys that the net social profit of
the marcsinal public sector project muet Lo zerc, In itsclf this is
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hardly surprising, but equation (24) also tells us what shadow prices
to use for measuring the net social profii ¢f the public sector
projects. The equation says that the appropriate shadow prices in
the public sector for ali tradeales (here 2y ...,z,n) are all equal
to their international prices, unity. (Remember that we bave made
assumption (A), regarding the optimality of trade flows, so that
here we are getting essentially OBECD results pertaining to the
shadow prices of cpecific goods.) But that one has to multiply the
value of these tradeables in the project by the shadow price of
foreign exchange ( )\ ), so as to reduce their value= into utility
units. As regards the shadow prices of the non-tradeable public
aoods, that of good j is/{j_g_. The value of/« Lg__ is clearly
£ b8
to be obtained from the optimality equation (19a). We do not discuss
the shadow price of these non-tradeable public goods here. Public
goods are among those commodities that the Guidelines refers to as
"merit wants', and an elaboraite discussion of merit goods has been
provided there. What, in fact, we are after here is an expression
for /\ . Tt is to this that I turn now., The reader will wish now
to recall a basic result in programming thecry to the effect that
che shadow price of a constrained resource is the increase in the
maximum value of the ohjective function if cet. par. the constraint
is relaxed by one unit. This is precisely why one would call the
associated Lagrange multiplier a "shadow price'! This implies that

A = OV max. That is to say, the shadow price of foreign
AR

exchange is the gain in the maximum value of V that we can obtain
if the economy were endowed with one uinit more of foreign exchange,

R. Given the form of V in equation (14), one sees immediately that
n

oV == 3V Yo, gy A
= S E=S 3 - —— b - l:‘
2 bR -0 ¥q;  BR *%;1-' 3z, OFf (23)

If we now use equation (1o\e) in equation (25) ge obtain
q, " a

Lt

n
- - p LY !
)\ = -n ‘i‘f e, -S—-R + f'f Tg;- SE (26)

=3




~
1
i
=
1
i
!

Turning back to the individual's budget equation (7), if we

differentiate it with respect to R, we obtain the fact that

1 ;.Ci n o xijj
S, mmrtee w0, e
o1 9 3 Ty AR (27)
Using now equation (27) in equation (26), we see that
n bc, m A
, i ==y :
ARREPIETE ~ (20)

= = J

The expression for A as embodied in (28) is simple to
interpret. The shadow price of foreign exchange is the value of
the net alterntions in the consumption of different consumer pgoods
when the economy is endowed with an extra unit of foreim exchange -
the net alterations being valued at their respective domestic
consumer prices. For public goods, domestic ¢onowier prices will
not, of course, typically exist. Nor will the marginal utilities
of such goods (viz. _é_j{-_) be acertainalle divectly. Thus thye’

&y
impact of a marginal increase in foreign exchange on the supply of
public goods will need to be valued in terms ¢f the national
weights that the policy makers in the economy will wish to atiach
t0 such merit wants (see Guidelines, Chepter 3). Dut irn the
foreseeable future, such nationnsl weights are likely to be unknowns
in planning exercises. I'or the present, one can hardly expect
policy makers to be able to articulate the weights that they would
wish to attach to specific merit wants., But in any case, this
problem in all probability does not present a serious deterent to a
calculation of the shadow price of foreign exchange. For it scems
plausible that the supply of public goods (like medical facilities
and education) dees not depend at the margin on the availubility of
foreign exchange. llerit wants are often goods ond services offered
by “priority industries", and as such it is prolably sufe to
suppose that marginal impact of & unit of foreimm exchange cn
their aveilabilities {viz. 3 3 ) is ignovable.

———

s
by
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?Ia.liing this approximation we note that equation (20) reduces

to 0 b 5
Al L (29)

Now )\ iz the shadow price of foreipm exchange in terms of utility

a8 the numeraire, and X iz the marginal utility of incone. Hence

>\ s-rlmu %Cl n..- 6(:1 ( )
e = T g e = 2 (1 +t,) e 30
H \ i=!l i ‘R i:: 1 1 SR

is the shadow foreign exchange raie in terms of income (aggrezate

consumption).

It is expression (30) rather than (20) thet is likely to be
useable ac a formula fovr evaluatinzy the shadow exchange rate. DBut one
may well be wondering how crucial soime of the essuuptions in the
model were. Toward this one may ncie, in varticular, the following
pointes

1. The introduction of intermediate goods would not have
alterel expression (30): that is, the shadow exchange
rate depends sgimply on the net impact of an increase
of foreign exchange on eonswiption goods,

2, The introduction of non-traded consuwer goods would
algo not hove cltered exrracsion (30). Lile other
consumption goods, the inpact on their consumption
of marginal increzse of foreign euchange would have
appeared in (30) and they would have been velued at
their respective domestic consuner »rices.

3. While a consumer good oii which on import quota has
been imposed is much like a non-traded good (and
so comnment 2. would cover this case), such a commodity
is often raticned out rather than distributed through
the competitive maritet mechanism. In the event such &
commodity in rationed out, itec warlket price will fall

short of the commodity's contributimn to welfare (the

willingness to pey). But expression (30) is cbtained




from the incre primitive expression (25) on the
assumption thet the consumer is o competitive price
taker for private consum = goods. Thus in “he
presence of raticaing ohic will need (if it is regeided
as being an iwportant item) to siaulate demand curves
in order to estimate the willinsmese to pay (qi).

If this is judred too difficult, one mey simply have
to agsumc thot tlhe net impact of o unit incre se in

foreign exchange on tie supply of such retioned

goods is neglizille,

But in fact exnreseion (30) mny still not be in an operational
form. The covercre of stsiistics pertaining to the consumption of
various commodities may typically Ve inadequate in develcping
countries. With this ia view, it mny be poseible te think in
terms of a further plausible approximation to the expression for
the shadow exchange rate. Toward this, note that on using the

commodity belance equation (12) in cquation’(30), onc ohtains

: - .
T TS S R |
o< %:; 37t £ 50 ”("Vi + zi) (31)

= 0. Let us next suppose that the net

In our present modelk?wc have supposed that Y o= constant, for all
1. It follows that “7i
o R

impact on the producticii of conuveor goods in the public sector due
to a marginal increase in foreipn exchange is negligible. Thic may
often be a reasunable essumption. For one thing, unlilte in our
world, the public sector iy not be involved in the production of
grivate consumer goocs. In which event, z, = O (2nd therefore

z
}f?g;' s 0) for =11 i representing consumer goods. For another,

even if consumption joods appear in goverrment production, the net

impact of . marginal increment in foreigm exchange may largely be

on trade flows an? nct on domestic production  In either of which
S A

event expression (31) reduces to




B . LR
AL T e (32)
i'—:
But from (17) we kncu that
y e bx.i

R~
XR I Y Bt
=1 =1 ¢!

A R SO
»f_:{:-' = 4 +€:i‘ ti-i-ﬁ"' (33)

The approximation foriula exprossed in (33) i3 well nown and appears
to have been suggested orgiually by ilarberser It states that the

shadow price of foreim exchenge is unity plus o weighted average of

the differences OutWCbh thc domcvilc_prive of consumer g 20043 ¢ aﬂd

- o st WA W

their i internationol prices the weishts heing the fractions of the

P

marginal net import ! hill Zeing to these c” muci1t1c

s, A Pt P

patently the formula cxpressed in (322) can nct he used universally,
but it may be fairly dependable for some ceveloping countries, econo-
mies where it moy be reasonable to Supposet that the marginel incre-
ment in foreipn exchanze has an impact almest entirely on trade, and
not on domestic production  The wein ndvantege of formula (33) is,
of course, the fact that it requires only trode fimures =nd ecven in
those developing countries where where is o paucity of relcvant

gtatistics, tradc figures appear to he reascnably documented.

Whether or not one would wish to use formule (30) or formula
(33) for the shadow exchange rote depends naturelly on whether one
has reasons for suppocing that foreign cxchange ot the margin does
not affect domestic production of consumer gools, But one needs to
remember that trade statistics may well be the only reasonable
gtatistics available, in which event once moy b2 forced to use

gormule (33) for the computation of the foreign exchange rate.

Put it i possible thot the ceader will fecl that the basic
model of this secticn is not quite relevant for the kind of economies

that the Guidclines nas in mind Vherc, to ne specific, did the




concept of a "dual econcayv', thot in

o

1 Ty e b RN :
t tho heert of the Guidelines,

e e s o

appear? As o matter of fuct, of cource, the furicl medel of this
section did not enpiure a duslisti: stricture -+ ~11  Dus in frot,
nothing is lost .ia not copturiii:s iv. As hos bheen poluted out ir the
Guidelines at great longth, 'dualiss® provicaes 2 roncon for involiing
o shadoy w:zgo rate (cad squivalently, n osladew prics of investment).
MMuelised is ngt ¢ rerson fro conziderineg s shodow price of forciym
exchange. A8 hos becn arauc? in fh » Guidelin:

prohibits, in cur view, s ccovouwy fron sttainine a desirvable rate of

s, Phe convbrnint thet

investment is the inabiiity of the governnt ia mohiliaing sufficient
savings. It is = ease, thercefore, for sotting » shadow wage roete

tiet 2iffors froo the aarkot ware vate, o “ndocd the dirceot
opportunity cost of unskilled labour. To takc » sinple exaarle,
nowhere in Chepter 16 of the Guidelines does one noed the concept

of "dualism" to establish the Tormula for the hedow price of forcign
exchenge.  If the officinsl exclhiang. rate ic corrceci, so that domes-
tic prices arc in line wiia int.rnotionel prices, the shndow

exchange rote is unity. This is - whether oe not the aconomy

under discussion is = dual economy. I cophosize this puint preciscly
beecouse it is of importance to digcviminat. Hetuccn the remnons uhy
one nceds a shedow wege rate; or Jistribetionsl welshte for different
regiong (a feature of touslis ) rand the rensons why one newds o

shadow exchange rntc (o festurc of trade distortions,.

3+ The Application

While the argumcnts lending to the concept of o shadow price
of foreign exchange are relatively otraightforward, it i -y
impression that in actual practice it is the most difficult of the
netional parameters to compute.  Dven if one desires to obiain a
very rough appresimntion for its veluc, the ‘movledoe thai the
calculator will nead 4o poseess of the policics of the rgov-,frmnent in
general and thosce of tho different industrices i portieculor io

immense. Some of these problems will Lecome zpparent ae I moke




-2 -

simplifying hypothesces fov the cose study ot hond. Tndeud, the
present case study #oF
the underlying view axpressed in the g}_\;‘j‘._ddglﬁiﬂy_si that netional
parcmeters, and henco projects, couraot Lu evalunted Wy agents who
arc not essontinlly 2 port of the pleaning machiaery of a given
country. Case gtudies, such s this, arc meant mercly to indicate
the hiads of questions thed will nesd to by asked in the process of
pro ject planningz. To obtnin roasonablc oanswers to thesc questions,

alas, is on entirely ditfercnt ;.‘xrttar.-/

To trlze the first questions Should capitol owds feature in
the computation of the ghadow Toreign excharnge ratc?  In foct, of
course, capitel moods would heve appearcd in exprossion (31) hed we
introduced capital goocs into the vasic medel.  Low, in linc with
the broad vicwpoint of thac Guidelincs, 1 shall suppose that for the
purposcs of cnlenlating the shadow ferelra oxchanoc rate, the
appearance of anpited oods in the worginnl import will is illusory.
This is aiscusscd nt lensth in tho i}:{i.g_e.l‘_;_;jggﬂs; (sce Section 16.4),
and so I sholl werely frow the reader's nttontion to the foct that
to rgsume el thoe not aveilability of capitnl goods ig affectcd

at the merzin by th2 ~voilability of foreign oxchenge is to

<o

asowae that the rote of ipvoetment i eomstroincd Ly the country's
balance of payacnis.

For the cosv study ot hare, 1 shall ignore capiuel gocds from
the nerginal import 1411, The qustification for this procedurs
prests on a foeeling thet the ultimnte constr~int on the rote of
jnvestment in Indin (or nnywher. for the present) ig the constraint

on ralsing tho rote of domontic savings.

e

_]/ This scction is gtricily proliminery. 1 Wweve made only the
crudest of eatinmotes here, drawing on the very linited data
that I have mendged 50 ovdain. forc cumplete doto pertoining
to Indin oxiat. The rogults will e revised when the mox
complete date

~ra collectod.
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In evelunting the rucdow price of foreim crchangse one needs
csscntially o know tr notusl conscquencas of i xtra unit of
foreign erchangc.  Are govermuaont policics such thni only trode
flovc will be affcctod Ly bhiis morqinndl incrccsnt or 4ill donestic
producticn be offected as well?  Gives the noture «f the datr that
I hove owvailable ot the womont, I shall -<osuae that forei g cichnnge
availebility ~t the morgin affacl only trodo flows.  In other werde,
I shall work with expression (33). This ie o ¢ vicus ~nprovi ction

that may furn cut to be wndepoendadble.

There ~»c s nunber of conswivr dursbles nooducod in Indie and
nct importcd, which neverthoelacs; contoin ~n ertroordinery quantity
of imported moterials.. It is oo fnowgh those comoditics were
simply assembled within the country., Potently, thom, the impect of
a unit incrcasce in forcign exchange on the procuctinn of such
consumcr goods (or ~quivelently, the morginel) import contont of
the inputs in the production of these £0047) neols to Lo looked nt.
Unfortunatcly, the data 1 hove availebl ot the monent do not ~1low
me to make any ascescment of this. For the noneat, therefore, T
shall merciy assumc thot domestic production of conusumer goods iz

unaffected by the aveilability of forceipr exchonge ~t thie marein,

It follows, then, that in computins the shedow foreign cxchonge

rate onc will nced to know (1) th donetic conswne: prices of
consumption moods, (ii) the intcrnational prices of those goods
and (iii) thc net iaport comtent of thes: woodg in the marginal
import bLill,

Prices apperr 1o vary considerzbly from yoor to yoar. Honeo
for the moment, instend of averagire pricos over adjacont years, I
shall supposc thot the marginel inpert contonto of thoge poods are
roughly equal to their corrcaoponding nvers.se import centents  This

is tantamount to asswusing linear import schedulos that puss through

the origin,




e have so c tolied in terms of net imports:  thus including

comnodities th~t ~re urperted. 1 shall now suppesc;, in linc with

somc of the suggestions in the Guid.lines, that ciperts are not
seriously allurcd wien o extrs ualc of forcign excunange hHecomes
availabl., This is probably not too ontrogoeous an ~osumption,

‘Pypically, it is impeorts thot ecospond to chonges in the availokbility

e ogaiter

of foroism cxchanse.,  Thore dous not sppocsy to Do wmch cvidence that
the cxport ¢f tea, for cimmple, decronscs viea foreipn oxchange
becomes nory cvoilable. Yo thus supposc thot the terms in

expression (33) thet pertndn to ciports or: negligible.

By this scquence of assusptions we ore 1lud to looking ot the
impact of o marginel incrense in forcign cxchange on the volumes of
imports of cousumci goods. But even for wriy - f theso problems arisc.
I am spceoking of those imported conswmer joods thet are rationed. §
In the bezic model of Scetion 2, it wos cssumed thet imported goods :
arc 21l distributed to the consumcr through the comnotitive merkct
mechonism  Import quotes, »s suchk, posc no provlems  Quotasg, o
I mentioned carlier, would not affeet the volidity of oxpression
(33). But vniiening iu tie cigtrihution of the comindity will
affect the exprossion, since the colling price under rationing will,
of coursu, fall short of th consweer's willingness to pay, wnd it
is the Iatter thet onc necdr for ~valunting the shndow foreign
exchonge pnte. To the extent thet Uhe commodities chosen in this 3
casce gtudy werc rotioned to the consumaors (nnd some, like riee,
werc during the drouckt yoors of 1)36-1907), the figure for the
shadow forcign c¢rehnnge rote will be on underestinate of the true

valuc.

Aszunmin,, ~11 this, it is cloor thot we nced to compare the
domestic pricus of dmported consumcr goods wilh their ¢ i.f. prices.
The concept of domestic pricoes is problemntic, since they vary
quite a bit trow region to region. Por convenigncc I have (uoted

the wholesnle prices of tiwse goode ot the » rts of entry.




The relevent dntr hove heon compiled fion +he Stotisticel Abstract:

2 Tyt 1 B - -
India 99%))7 pne 240=209, and prosented biere o8 Trllec 1oond 2. the

LAk .

figures pertoin to the four yeors p to 19¢9;  T201c ' voprosonts

tlie wholesal: prices of six finished and seni-fiRishod consw. r goodss

(1) milk an? crcam, (ii) whent, (iii) rice, (iv) coprn, (v) wool n~nl

finc hair and (vi) row cotton, otlier them limtors, Tugy appoenr to

be the mojor consuncr goces imported (houglh ti. volue or ti importe
of wool is 2lso very smnll).  Commcditice thot ro alao inported but
which do not zppcor in the takles include ediule nuts, datcs and
dried gropes.  Their domestic prices de not appenr to be avell-ble
in the sources that I hove consulted.  Their cbscence, however, ought

derdly to matter, since their iwmporl vnlues arc quite neglisible.

Table 2 presunts information concernin: the imports of these
commeditice. It is Adivided into three bezie colwms. Colurm 1
shows thc valuc of imports in Ds. 100,00C fo» the four succcseive
years. The rupec wes devalued in 1967 fat in fret, the fimures in
Table 2 for the first two yeors e 2ll in toring of the poot—
devaluation rupce., Coluun 2 presente the volume of imports of thesc
goods during th. four years undor question snd oupressed in units of
10,000 quintrls, Column 3 is obtained fron the informntion ziven
in colums 1 and 2 and yiclds tho ¢ i.f. prices of theao goods for

the four ycars.

To ecvaluatce the shadow foreiym exchange rate during coch of these
four ycars we maiic use of formula (33). As an illustration, consider
the year 1968-1969. The total wvaluc of imports during this year for
these six commoditics is Rs. 428.97 crorcs and ic tabulated in the
bottom row of thc first column of Toblec 2. It fullows that the
average (equal by assumptior to the marginol) impert content of
milk and cream for th: yenr 1963-1969 is 1,371/42,697. The o.i.f.
price of milk ~nd ercam is Ns. 214 per quinial (first row of
colum 3 in Table 2). The domestic price of nilh and cronm ic

Rs 133,67 per quintal. Hcnce tihe "contribution™ of milk ~ad crems

to the shadow forcign ~xchange rate is (1317/42,597)(132/314).




1
We sum up such cipressions for all six goods for iiis year and writc
down thc shadow foreign crchange rate o8

LI x 13 25,90 % 03 rz.'ﬁél % 125 260 x 324
e % “'J"/’: -—— + M~. z m‘ v.“ '.0 k-
90638 42,097 = 304 42,657 = 30 + 42,097 1wl + 42,097 x ¢

9000 x 50
A2 BT V3

l~|-O1

It is ensily checiied thot
1 4 01968 = 202.

That is to say, the shndouy promium, ¢195'3’ for ihc year 1960 is 1.2.
The shadow price of foreign cxchange for the roomining yeors is

gimilarly calculated., They arvcs

1+0

#
ro
~3

1967
1+ %966 a 2.0

4. Some Rtemarke

The assumptions mode in Scetion 3 indicate that the fipgures ob-
tainced for the shadow forcisn exchonge rate must be very crudc approxie
metions ond moy well be mislonding.  om the other hond, the order of
moyonitude of the fizurce appaors reassuring They appear to be in
line with the cstimates of others \sce, ¢ g H. Datt ~Chaudhuri and
A .X. Scn, "An Economic pvaluation of the Purgapur Fertilizer Project”,

Indien Deonomic Revicw (19¢9). But quite cpart from the assumptions

that I mede about Government policy in India thnt led to the sclection
of commoditics Tor gtudy, the mcthodology of the coleoulation was |
wmsatisfoctory.  The yerrs 1966 ond 1567 were scverely trying for

the cconomy duc to an uwnusual sequence of aroughts. . Ope nccds to
Jook ot the annu~l inevements in imporis and run a regoossion over
dats acquir.d for difforeat yoors to estinote the marginel iwport
propengitiocs for diffvr.nt conswncy £00ds, Unfortunatcly, a run of

only four years (the dete aveilable to me ot the nonont) makes for




such regressions pretty sucn worthless.

this paper must, therefore, Ls regarded sinnly as & veldicle for

The preliminery account in

eleborating on the concept of the shadow foreiym exchange rate and

for indicating the kinds of issue that the planning oifice will need

to he concerned with in estimating its value for an economy.
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