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) adjustments for trade distortions tvhich should be made in project 

analysis; (b) the particular assumptions underlying the different pro

cedures which have been suggested; (c) the differences in using the 

procedures in practice. This paper seeks to first set out in tenns 

of simple comparatlve static, trade theoretic, general equilibriu.'l'fl 

models, the nature of the adjustments 'Hhich are requ.i.red (Section 1); 

secondly, to shoH the implicit or explicit assumptions the alternative 

procedures make about the adjustment process and/or various structural 

features of the economy (Section II); thirdly, to evaluate the usefuJness 

in practice of ·U1B al ternati Vc methods (Section III). 

I. Some Simple Theory 

In this paper 1'Tc are concerned 1Ji th project analysis in the 

perfectly COll\'Jetiti ve neo-classical paradigm in a.ll other respects. 

In the absence of al~ distortions (including trade distortions) simple 

'\·Telfare economics tells us that, resource allocation based on market 

prices tvould be optimal. 1'-1oreover, the prices of eoods and factors : 

"Huu1ci equal and equate the marginal social .cost (l-1S C) of producing 

and r:L:'lrginal soci ·1.1 value:~ (1'-IS V) of usine the relevant goods/factors. 

In general, distortions in factor and/or corcnodi ty m.ark~ts ('';·Jhich 

includes the markets for: for ;d.bn goods and serviceD) drive a 1-1edgc 

betueen the :rsv and HS C of a p.;ood/factor. The market price (P) of the 

re1evant ;;ood/i'act.or Hill then equal either the !·TSV or HSC (o:r nei thcr, 

in some cases o.f r~tionint:;!) of i11e r;ood, but '\vill not equal a:1d equate 

· both 1-l.SV and dSC . The .t'irc t. best solution in such cases is alHays to 



.~ 

, . 

( 

'• 3 -

correct the distortion at its sour'?e, so that the relationship 

P ~ MSV = MSC holds for all goods/factors. Resource allocation would 

then · be optimal at market prices and project evaluation with a system 

of 1 shadm-r' pricing would be redundant. Hovmver, especially in 

developing countries, for various political a~d/or administrative 

reasons, it may be infeasible at least in the short run, to achieve the 

first best solution, and proj_ect evaluation p.sing 1 shadow' prices 

may be required, as a second best method, to move the economy in the 

direction ·or optimal resource-allocation. 

Non-optimal trade controls result in tHo broad sets of distortions 

in the domestic price structure. These are distortions in relative 
. ------

prj.ces uithin the traded _goods sector CL"'1d distortions in the relat.~Y.£ 

po:int the ens uing adjustments Hhich h.r2ve to be made to ltl{l.rket prices, 

to obtain the 'shadovi' prices for project evaiuo.t:Lon jn the presence 

of these cii..stortions, -vre consider tHo highly s:i.mplified, trade-theoretic 

general equilibrium models.l/ 

];/ In th:Lnking about the problern.s discussed in this paper I have been 
much influenced by 1-'Iax: Cor den r s:· Tqe The ory of Pr otectio~ ( OUP, 1971); 
and the siJnple t Ho and thr ee good models Hhi ch follou are based on 
this 1-;or k. 

,, . 
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Case· 1 - T1v0 Trn.ded goods produced and Co:r1 .sumcd 

lie first consider the case where there are just t1vo goods, a.n 

importable H and an expo~table X, being produced domestically -rd th 

fixed stocks of capital K and labor L. Ha!cing th$ small com1.try assumption, the 

foreign 0border') prices of the two goods PYJ , Pmf are fixed and 

given. If there is free trade, then (from Samuelson's theorem on 

the correspondence bett·men factor and commodity prices) the relative 

prices of the tuo factors K and L are uniquely determined. If even 

a single domestic money price of the t'\>10 commodities (X~ H) or tv10 

factors (K, L), or the exchange rate· (which converts domestic money 

prices i!1to foreign money prices) is now given, all the other domestic 

money prices Hill be ·uniquely determined. 

J.Ioreove:r, a cbange :in the foreign exchange rate 1;ould hnr..re l }C 

real effects c)n the econom~,. as it Hould aff :;;ct. only th~ abso1utG leve·l 

of domestic money prices, without effecting the relativb •border' 

price structure., Furthermore, a balance of · payments deficit in this 

model cannot be cured by exc.hange rate changes, as the expenditure 

switching effects of a de(:ce)valuation are non-e:;.:istent, because a de(re)valuatic ?· 

alters the domestic price~J of X and M by equiproportionate amounts. 

The only cure for a balance of payments deficit would be expenditure 

. reduction. Furthermore, in this case, the optimal pattern of pro-

duction and of trade 1-.rill be tmiquely .determined by the given world 

"' ('border 1 ) prices of the t-v;o cominod:i.ties. 

The domestic market prices of goods and factors would also be 

their "shadorl11 prices, and investment decision~ based on them }TOu1d 

be optimal. 
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Norr. suppose that a tariff of t~ is imposed on the importable. 

The exchange rate rc:nains fixed. This vTill change the domestic 

relative price of the ·two comrnodi ties (X, H) from their border 

"relative" price, Hhich '\·:ill induce changes in domestic production 

and consumption, and in the clome~tic factor price ratio. Horeovcr, 

assur.ting that the govern.rnent maintains internal balance of appropriate 

fiscal and moneta:t:t policy, total ·do:nestic e::>..1xmditure (measured at 

the domestic relative prices existing in the free trade situation) Hill 

have fallen. Both imports and exports will shrink. All this is shown 

in the standard tvro factor - tHo conunodity international trade theory 

diagram in J:l~g • 1. 

Suppose 1-J"e are nm·r asxed to ·evaluate the relative desirability 

of a Hl'lrg.i.nal i.nve:.;t.nent projcc·~ for producing X or H.) in _ the ta:cif.'f 

distCJ:cted situation. At the e::d.sting domestic market ~icBs, there 

is nothing to choose bet'Hee:n the t-v;o projects. Ho1-1even, the tariff 

has introduced a distortion llhich does not enable us to · marirnize 

feasible ·uelfare. It has, as it Here, introduced E.'1. uedge bet~·Tcen 

the HSC of producing end the 1ISV of using a unit of foreigr.. exchange. 

The forr.1er is given by the domestic re0ource cost. of a unit of expor-ts, the 

latter by the domesti c price (value) of a tmit of i rnp orts to consuners. 

Vcluin~ coods c:md factors in domestic currency, one U.i'1i t of e:x:port 

earns, say; P xf in foreign ctu-rcncy uhich converted at the official 
' 

e..xchc:!.n&;e rate, e, yields a do;:1estic value of eP r· But this understates 
X. 

the benefit from the P xf units ... of foreign exchange obtained by exporting. 
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F'or "if the foreign cur-rency price of l1 is P mf, this ·vrill enable imports 

of P xf/Pmf units, 1-1hose domestic value, given the tariff of t%, is 

e(l+t) Pxr· The domestic social value of one tmit of exports there

fore is e (J.+t) P.:;d'. If -vre now evaluate the project, in terms of 

d~mest.ic currency, taking the shado1-1 'price' of the X good as c ( 1 +t) P xf 

Lthe I'-1 good 1 s domestic price in e (1 +t )Pmf, and this is also its 1 shadoH' 

pr:ic£/J ·He '\-rill find that production of X relative to M is more profitable 

at· the existing domestic factor prices. Production decisions taken in 

lfne -vr.ith ·this shadou price 1-Iill move the economy tov:ards the optimal 

· production point, Pin Fig. 1. This factor c(l+t), is sometimes 

i<lentified ui:th the shadm·r exchange I' ate (S .E .R.). It is an exchange 

rate in the sense that. the tariff has resulted in a non-ur1if:Lod exchange/rate. 

There are t1-;~,.') d:i.ffersnt1 ef'fect ~1 vc' c:z:(:h:.::.nge rates ·;·rhich c..pply to i: .• ports 

and e.x-ports :~trn.t ~-s :::·ates lJhich ccl!Vcrt do:1sstic raoney fil,"ices into 

foreien money prices of the t1-10 good_i7 e for e:x:port~, and '\3 (1 +t) for 

:L-rnpo.:ct~ . Opti!nality requires a unified exchange rate. Hence the price 

of export::; must .also be multiplieJ by e (1 +t) t9 get the right investment decision, 

or alternatively a ll foreign exchange values have to be multiplied by 

this S.E.R., c(l+t). This uill restore the correct 1 shad01>1 1 relative 

price structure of the· tl·ro goods to tho 1 border 1 price one. · 

But eqi.J.ivalcntly, 1r1e could have taken the yalue of H 

net of its tariff r~tc ( t), and ·E'\') li'"Ould have got· the same result. 

\·Jhetbcr 1ve choose to use an uxchange rate of e (l+t) or e, to convert 

foreign prices into domestic pri .. ces is irrelevant, in this model, as 

lone as \vC e;et the correct relative v~duation of the tHo goods ~rrhich is 

It • 
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given by the relative 'border' prices. If He had decided to use 

foreien currency as our nurneraire ·~ve iTOu.ld have just taken the foreign 

currency prices of the t1-10 goods as our 11 shado1-1 prices", and 

converted the doi~cstic factor prices i.t1to foreign exchange (fe) 

equivalents. Note that in this case to make the right choice 

betHeen X and H, it is irrelevant 1·rhether 1-.'"e use the existin~ factor 

prices and convert them at the official exchange rate of (e) to 

get their forei gn exchange equiva.lents, -or at the SEH of e(l + t). 

If in the post-protection situation vre have tho follo1ving 

cost conditions , 

A H + Ak .. n = ePmf(l + t) ) lm >..!11 
) 

A
1 

H +A R = eP ) 
.:.X kx xf ) 

(1) 

. t ' -. ·- . 1,.,. • th +h 
\i12re Aj_j l~~ ·ne :t.np·at oi" tue l fac"!:.or (i =: K_, L) in the J '"'~- - inch.1s trj 

( J = X, l·I) a:·1d 1'i P ... .nd R c•.nd the \·JD ~; e Wl.d rc:ut.a1. rato~~. 

Assuming fixed coefficient, 

In free trade we have 

A \·f*" + A ll--Y-· eP ) 
lm km mf ) (2) 

A vl~ Al R 
,. 

ePxf 
) 

+ ) lx o: 

where starred Yalt::.cs re:nresen t the free tr::tde factor prices. 

If vJe use (1) t hen , using SEH of e (l + t), vle get tho 1 social' cos ts 

A1m1V + A R = eP f (1 + t) ) km Hl 

" ) (1') 
ALYY + Akxn < cP:xf (1 + t) ) 

) 
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If we deflate both the W and R terms by (1 +t) in (1 1 ) , ·rm still get 

the production of X as more profitable than 11, or alternatively if we 

-~ -~ 
use the values H and R in both industries as in ( 2) He still get 

X as more profitable than N. Alternatively "Horking in foreign 

currency, 1·Te would have from (2) ~ . 

Alm !!- + Akm gr 7 pmf 
e e . 

and again X is relatively more profitable than 11. 

In this simple model, t-vhere onlv traded goods ar.J?._.nroduced 

and consumed, therefore, the only adjustment required to get the 

right invest:i08ll!:. decisi0~1Ss for mcving the econo~·IV to the optimal 

production poi.nt P, jJl Fig. 1, is to correct the distortion in the 

ro1ati Vl~ nrice of' the; t1-10 traded g_ood~ . IJ.nis can be done by 3 

equiv~lent methods. 

(1) using domestic currency as the numeraix·e and usi11g 

the cffecti ve jJnport exchange rate, (that :i.s the rate rThich converts 

the foreigD currency price of imports into domestic prices, e (l +t) ) 

as the S.E.R., for valuing all foreign currency transactions. This 

is the method suggested by a number of 1vriters, UNIDO i_-lJ./, 

" - 7 - -Harber gee !_ 6_ ., Scn;;rdlol:rsky, /_ 12_/. 

(2) Using foreign currency as the numeraire, and talring the 

forej_gn currency 1 border 1 prj,.ces as ·the shadoH prices of the traded 

goods, and de.fla tint:; the domestic factor prices by either the S. E. R. 
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or official -exchange rate to get its(~e) equivalents. This vrill be the 

Little- Hirrlees procedure [J.1_7, :in this case. 

(3) working out the domestic resource cost per unit of foreign 

exchange ea:cneo/sav~d by pro~ucing another unit of X/11, and comparing 

the t.vm ratios vdth (:in this case) the official exchange rate. From 

(J) for 11 this is 

A V'l + A R 
1m km ) e 

pmf 

for X, it is 

A lrl + A R 
1m lan = e 

p 
xf 

" ..-1 •"l("f'"'-· ... 1 X orri 11 he 1"'"ref'~"'~1"r c;o' 1'hl' ~~ ,_._c. tl.-,9 r'r8 .. cec!·,,,...c GUR'2CCi'G8U t-y O..Ttu. i;.Uo.lL ~ t'· --· • .:,. J..-'· · - "- '· · '-' · • ._. ~ • .!:" \A-1. o.J<...> 

Case 2: Two Traded ~ O.:.e Non-Traded Good P...roduccd and Conswned 

The above 1nodel has ho·\·Jever been extremely s:jJnplificd, _ il1sof'a:t" 

as there have been no non-traded goods in the model. The introduction 

of these redically changes the effects of exchange rate alterations on 

resource allocation, and int.rodu.ces another distortion Hhich is caused ---__,.-
by the protective structure. In addition to the distortion of the 

relative prices. }'Tlthin the tra~.ed good sector (llhich lJaS the only distortion 

He had in Case I), uc no1-1 have a further distortion a.s bet1veen t.rle ·relative 

price of traded t?_non-tr.J.ded goods. To see this, and the relevant 

adjustments necess0ry for proj ect eYaluat.ion~ "',-70 expand the previous 
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mode=!-, by ir..cluding a non-tr-aded good. l'J, -v:hi.ch is domeHtically produced 

and consruned. Y.lc mnintnin our a.ssur:1ptions of the Dbsence of intermediate 

j_nputs and the lack o.f a.YJ.y domestic dicto:r."·ti.ons apart from the tariff on 

H. ('l'he:t·e are no distortions in forcicn trade given our assumption of 

fixed and constant terms of trade) . . \rJe noH observe the economy; "Hith 

domest:ic prices_ .~ EP xf' EPmf (1 ·-:· t), and Pn of ·tbe three goods X, H, and 

N, in the post-protective situation, with an ex.cha'1ge rate e. The 

economy is in internal and external balance, 1--rith H and R as the domestic 

money Hage ond rcntc:l rates of the t1·1o factol'S of production K, and 1 

( Po~-T 1 1~ble 1) . 
... ~ 1.., ' -

He nou have the follu'.--Jing production relationships. 

A H + AkmR eP ... (1 + t .) ) lm -nu 
) 

A1 1·l + A 1~ eP ) 
.LX 1acJ.~ y_f 

) -(3) 
]L 1d + A

1 
n n ) .J__ 

.Ln lT n \ 
I 

At the existing dor:wr)tic ·market, prices, He are indifferent 11hethcr c.. 

marginc:l incl ... eo.se in domestic resonrcc;s is invest-s.::: in X, N or N. 

However, as l!·e h~.v-o noted i.n Case I, valuation at domestic prices, 

undors.tates t.he :cclc:ti vc social benefit from prociucins .X: to l-~, cmd the ' • J.. 
ilClJU3 u·· 

m0nt clisc"LtSsc-xl for Case 1_, is necessary to correct t.hj.s; either of the 

three rne -:-.hod s o·utlincd Hill zi Ve the COYTC':.' t investment deciSiO!lS, 

comparing X to N. Hhat of the corriparison of investments in rJ and H or 

fvture to tbe protective structFrc . ___________ .. _. __ . ,. ___ ..,. ____________ _ 
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(a) First let us assume that the existing protective structure 

will remain uncpange£. As 'ex hypothesi' a m:::1.rcinal investment pro-

ject \-Jill not change the H• s and R• s in (3), the HSC$of production 

are given by the costs at market prices, on the LHS of (3), and the 

only correction 1-m need to make ) .s for the value of the outputs 

(the RHS of (3) to reflect the HSV' s of the 3 goods. In domestic 

currency, the HSV of H is ~I:mf (1 +t), the H.S:V of X, (for the reasons 

given in Case 1 above) is eP (l·t-t), the HSV of N is P • Thus, xf n 

in this case, the only adjustr11.ent ..-..Jhich is required is, still, just 

the correction for the distortion bet"':·men the HSV and HSC of using aJ1d pro-

ducing a unit of foreign oxchange. It is the same as in Case 1 

abo-ve, a:.nd tho use of an S .E ,R. of e (1 +t) on the lines of Case 1, Hill 

?.!jLdn e:i..vf) the right '-1.1'.3Uer -· ths prcd·o.c:tj.on of . X .1 o.t '~hadou' p!"ices, 

If on the lines of the LH procedure, 1ve 1-1ere using for eim 

_curren£Y_ as o1.1r numeraire, the va.J.ue of the t1·10 traded outputs 1·1ould 

be given by P .r- <::>n d P f. l{hat ab out the fe equivalents of tllG }·LSC ' s 
ln:t X. 

and HSV of the tHo factors and the non-traded good N? First consider 

the factors, say labor. He kno1·r that the value marf_;i.nal product of labor 

in all the ind·nstries is equal to the 1-~-age. In the N industry this means 

that 

.(_'!! 
(J 1) ! --

SH mf ; 1tl 
c "(1+t) 

(4) 

the UfS i.s the ~~l-~~-l~arrinal pr0d'l.l. t·:~- o.f labour in terms _of foreign 
( 

curren_sy, t:l.rld He thu:3 have 0!1 the ~{:~3, the price of labour ( the ua3c) in ter.·~ o.:· 

foreigj·l currcn c~{ 1 Similarly the price of capital in terms of foreiGn 

cu.rrer1cy 1vill h e rf./<~ (l+t). Seeoud, consider the valuation o.f N in terms 

--
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of foreien currency . vi8 know that the ccrrect r8lati ve J:-1SV' s of H 

-and N in dome:0tic currency ure given by cPm.f(l + t)/P
11 

The foreien 

currency value oi' the nui11€?rc:tor is Pmr· Hence the foreign currency 

value of the denominator must be Pn/e(l ·I · t), if the relative .foreign 

currency values of 1'-1 and H, are to reflect their correct relat.i ve HSV' s. 

\-le could equivale..ntly have derived the 1 shadow 1 price of N, in terms 

·of forei[?;n cu .. rxcncy by follo\·Jing the more general LI'-·I procedl.lre of valuin f~ 

the ~nputs of the N good in "LermD of fe equivalents. Thus · fror11 Equations 

(3) &J.d (4), vJ'e h .~-tve the 1 shado1:1 1 price of i·T, equal to 

Akn ~i. pn 
+ ----·- :::: ----· 

c(l+t) e(l+t) e(l+t) 

Thus, \vG t;et t.he rcsul t, that, to get. the correct HSV ' s and HSC ' f.: in terr::f_; 

(~ ~ 
' .. ' 

eCJ.t1.i.veJ..ent in this c~.se too, o.s they are in Case 1, a.i'1d involve nothing 

more t.ha.'1 a change in numeraire. 

l.fho.t o.t.' the third method (D/.K)? It cn.n pro,.ridc us no ansHer, 
It ' 

Hhcn. ·He are cor:J:;_)arin g investr::e~1t projects -y;rhich l)roduc e H Hi th th o:::;e 

produc:ing X or H. ·Though as before, it '\·rill bo equivale~t to 111 W1d 

UNID8/ HS ; ·Hhen cor~~pD.ring production of X or N. 

st:r:·ucture Hill be removed in the future. v·Tnat 1,yj.ll be ·t,.~e rele"~.Tant ________ ... _..,...__ _____ , _____ ·--·----------·--------
1 ShCtdoVI 1 price,s He ::.:hould uce, in cval'l~ C1:~-,iDg_ C'UI'rcnt inv·ectment projects 

for proch1ci nt; X, l·l or J? 
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Clea1;ly, the· relevant shadm·T prices uill novT be the prices of the 

goods and factors in the free trade situation. 

To determine these prices, we consider vrhat 1-rould happen 

to the prices of goods and factors in our model econmey· with the 

removal of the tariff on H. The resulting . changes are best con-

sidered in two dist:inct stages • In the first star_;e , vle assume 

that all other domestic prices, the exchange rate, and domestic 

expenditure, remain unchanged. vJith a reduction in the price of 1'1 

hy t% (the tarj_ff rate), the relative domestic prices of the 3 goods 

X, H and N •~i11 change. 1vith a fall in the price of N relative to 

both X and N, there Hill be a shift in domestic; consumption from X 

and N to1..Jards H, and in domestic productive resources from H to X 

R.nd N. Nov cons idt=,r the P1arkets for H, X and N. In th8 market for 
4 

l{ thsrc ·Hill be excess deEf.mdj 1·thi1st iJ~ t he . m2:ckots for X cLYld N th0re 

uill be excess supply. Unless the excess demand for H is matched by 

an equivalent excess supply of X (an exceptional circmnstance) normally , 

there i·rlll t€nd to be a balc.mce of pay1nents deficit, give~ by the 

difference betvreen the excess demand for H and excess supply of X. 

'\·Jhat is more, from 11alras' lav·T, this net excess demand for traded 

goe>ds must be exactly equal to t~e ~~sur:plv of the non-traded 

good N. In the next stae;o therefore, to restore equil~brium it 1-rill 

be necessary to cure the balance of payments deficit . To do this·' it 

'-
is necessary to cure the net cxcoss demand for tradeables vihich is 

. 
equivalent to curing the excess supply for the non-traded good N. 

This requires a fall in the r elative price of the non-traded to the 
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two tradeable goods. This change can be brought about by two 

alten1ati ve . adjustment mechDn.isms (or a combination of both). The 

first is ui th the e_?Cchange rate fixed, but H~ th the domestic mone:r: 

price of i'J flexible. (This is the 1 classical' adjustment mechani.sm). 

The other is Hi th the price of N fixed, but \1Ti th the exchange rate 

flexible. In the first case, the price of ir, will fall from Pn to P~, 

vli th the domes ~ic prices of X a.Yld H given by eP xf and ePmf' at t.~e fixed 

exchange rate e. As a result, the domestic pric os of t.l-).e throe goods, 

in the free trade situation vrill be differ~ent than those in the protective 

situ...-9-tion (sf~e Table 1, P.O\-l 1, 2), Hhich vdll result in resource c~location 

effects Hhich Hill l e ad to cha_.Y).e;es in fac t or prices; let these free trade 

factor prices Hith t he price of !~ flexible and :the exchange rate fix ed, 

b r-·~ ,. .• ·r.)~ 1 ,1-: ~ ?/ . - ar:.u .i .-

the non-tr.::tded good ui ll b e the same a s in t h e protec iji on situ at i on, 

Pn. (See 1' able I , RoH 3). Again , as the r el a tive pr ic es of the 

three goods are diffe r ent in the f r e e trade and protection situati on , 

the resulting re s ourc e alloca tion eff ects u ill lead to a cha::.'!Ge in 

factor prices , s ay to H:~: -. and E~~:~ . It is sho1·m in Appendix I, tha t 
-v.r~:

in gen eral · H" I 
vf{ ~ ... 

·" nor is the nec essai.._\,. f all in the price of 1J, 1f ,, ' " -

2/ It i s E.;iloHn in J\p) cndi x I, t hat the ch ac c e in t he price of H Tri ll be 
c qnal to t h e cha n f, e i n th e price of J.I , if th8 demnnd and :::m p~Jly elas 
t i citi es fo r N are equaf . I n sucl1. a c a~~c _, i t ui11 be rcl c.tivc l y 
eo.sy to r,nc [:J ~> the pric e Pi'), i n the f r ee t:cad e sit uation . i1oreovcr, 
i n thiH ens ·:; t he r e 1-:ill be no ctlnn~e in the re l ative fac tor Dri cc 
r atio. 
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(with the exchange rate fixed) · cqual to the required devaluation 

(change in the exchanee rate from e to e*), 1-1ith the price of N 

fj_xed • 

Thus the relat.i ve prices of goods and factors ,..,rhich we 

should use to evaluate a marginal investment project rJill differ, 

according to which assumption we make about the adjustment process 

for changing the relative price of · traded to non-traded ·goods. 

Though the relative rankings of the 3 goods in the free trade as 

compared 'vith the protection situation 1-nll be the same. 

Assurtrlng, that, 11e knoH or can guess at the price changes 

(in H, R and e or Pn), and assuming the same adjustment mechanism j 

then either of thEr t Ho alternative methods of using domestic currency 
) 

t.hc nt;!!l8raire 2:nd the l:N methoc1, 1-rlll gi,.re the ~an~e ranking of the 

re1ative social profitc:.bility of investments in the three industries 

H, X and N. The third method (Bruno ) again usi.'1g the relevant P
11

, H, 

and R 1 s, t-rill be able to rank the t-uo traded goods, by comparison Hi th 

the relevant, exchange rate (e in Hou II, and e .;~- in Ro1r IIJ) but rrill be 

unable to f;ay anythine; ~bout the relative desiy·abii:i.ty of investments 

in the non-tr?..dcd good N. 

This model can be expanded to include non-traded inputs, and 

traded inputs. Appendix II, considers the changss in a model -v;rith 

' h . 

'rl"m Tro.de<;! Goons Prorh1c ed and Co11 sumed and One H on-Traded Good Produced 

!!_nd U~cd as nn Intermediat~ Input. As is shm-m, therein, this case is 

similar to Case 1. The intermediate good mere1y serves an an indirect 

means of using ·t.he domestic factors c_apital ~(K) and l ab our (L). !A')mest:i.c 

••• "'1. 

-I 
! 
i 
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rela-five fnc~or prices are again uniquely determined by the fixed and 

given relative conunodi.ty prices, which are given by ''border" prices. 

A tariff on H, again, merely distorts the domestic relative prices 

of traded commodities. Given this distortionj the relative factor 

prices are still uniquely determined, i.'Yldependently of domestic 

demand conditions, by the domestic prices of traded goods alone. 

Hith the removal of the tarj_ff the · relative factor prices will 

change. Then, assuming the exchange rate is fixed, the price of N 

will be uniquely determined. Alternatively if the price of .N is fixed, 

the necessary exchange rate change 1vill again be uniquely determined 

by the production !'elationships alone. All these points are prove"d 

in Appendix 2. 

this case ·:,;il1 be sin:i lar ·t.o thnse i~.1 Case J. a~)ove . Once agaj.x1 

exchange rate changes 1rrll not ha.ve real resource allocation effects. 
I 

Balance of payments disequilibrium can only b e cu.:rcd by expenditu.·"r:·c 

reduction, and not expenditure srritching . 

lve could go on to constder more complex and general models 

vlith traded and non-traded intermedjate goods, o.nd complex systems of 

taxes and subsidies on e~yorts. Ho-;-J"ever, for our purpose of comp n.ri.Dr; 

a.lte1~native procsdures for pr·ojcct se1ect:~on, the abov·e trro models are 

sufficient to bring our, the essential points 1-rhich He consider in the 

the next section. 
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II 

Alternative Procedures - Theory 

We novr compare the various procedures which have been su[:;gested • 

for project evaluation in an · econorzy uith sub-optimal trade controls. 

1) The lHJJDO, Harber.rer, Schydlo;,·Tsky (l11IS) (10, 6, 12, 13) 

shadm·J exchanp, e rate. These procedures only correct for the distortions 

in relative prices Hithin the traded goods sector. 'raking the 0:istins; 

relative price of non-traded to t.raded goods as given, their aim is to 

correct for the distortions in the relative prices of traded goods 

caused b.y the -existence of non-nnified exchange rates. Thus implicitly, 

it is our Case ~- . 2, (A), t.rith the protect:i.v_!?. structure unchan~ed (1-1~1ich 

as \ve saw above, reduces to Case 1, in terms of estimating shadoH prices), 

·Hhich is the relevant model for these procedures. 
y 

'}_/ See UNIDJ p. 85-86, Harberr;er p. 241, Sch:tdloHsky p. 2-4. 
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The SEE bein6 dcri ved as the HSV of foreign exchant;e in 

the protection si t.uation Hhich, in our si~aple n:odel, is e(l + t). Tl1e 

geneT·al i'oi·.nula for thitJ case is provided in J3acha CJ.nd Tcylo:t· ( 1) , Dnd it ·'/, 

"t.]C\-i0"'tlt•:--.c~ 811" ' '' f' i701·· 1 ~u DI'J.CE'<C< +h" YTt:>l ...... l'"tS l'n C""'C1n c··ce.., C>J·nr· -~·-he· · ·.·' .. J.c''~I' ;':)_:~_.~)_r:~_,_l V '--•-'- b v J. ' ,_; I\ IJ ' .;.. .1: • , ..:.> J u. '-- 1·, \..• !":, .!. CJ.. -- Cl.•J -· b v . (-~ v - . -

I 

charlGes in imports and exports induced by tho project 11 (l_, p. 20)). 

rate -· The; relev2.nt model for this procedw:-e is our Case II (3) ~ 1-ri th 

the pro tee tive strncture rcm.oved and equil:i 1J ri um m2..in tained by 

variations in the ex.chant~e rate and vJi th the price of the non--traded 

vood (I)) fixed . Th:i..s procedure takes aceou..'l.t. of the distortions 
Q.:-~- 11 ----·-· 

\vi thin the traded r,ood sector and those betHccn t.he t1·aded and no::1-

t x·aded t:oods sector , caL1..sed by the sub-opt.i.m~l trade controls. 

Tho <=~ qui valence of the I3T form1J~a fur th::; equilibrium 

C}::chang e rate Hith the dcvalt:0t:i.on. r~tc dcri.vc•d for Case II (B), (in 
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preceeding section of this case, it is clear t.hat it is not sufficient 

to just calculate thiD . equilibrium exchange .rate, vTe also have to 

determine the rieH relatj_ve factor · prices (1.fH:, R;v~~) in the new free 

trade situation. · \1ithout calculation, and l.J.se of theGe, in con-

j1mction rrith the 'equilibrium' exchange rate, the resulting project 

evaluation rules Hould be incorrect. 'rhese points are obscured in 

the discussion by Bacha and Taylor. 

3) The Bruno - Y~uge r (BK-) .rh, 9 7 test - computes the 

domestic resource cost of the net for€:3ign exchange earned/saved by 

a project. It is thus only applicable to projects ·Hhose outputs are 

traded (or for non-traded goods uhich are close substitutes for traded 

ones). If the net foreign exchange saved/ earned (taking account of 

dir12.ct and indil"ect i.npnt~.>) by t'r:e p~oject (in forei;;n currenc:,t) is 

F dollars 2J1d if the total· ( di:;:-ect and i :ndl.re.ct) resour~e co::;t :Ls 

D rupees the Br·ono ratio .is RsJ?. , and this is clearly l:i,.kc an exchange 
~:> F 

rate, Hhich converts domestic ~urrency into· foreign currency. It ·gives 

the exchange rate at Hhich the project Hould bo acceptable. If the 

economy 1-ras in equilibrium in free trade (Hith no distortions 

domestic0-lly or in foreign trade), and the markE::t exchange rate 1·rere 

" f:/,-, then projects could be selected by usint; D _. e-~- a's an investment 
F"-:.::· 

criterion for tradeable goods. · The D and F terms being valued at 

market prices. If, hoHover , as is our concern, 1-re 't·rant to evaluate 

' projects in an econorr.y uith sub~ optimal trade controls, there is the 

problem cf 1·1hat prices to use. in determining D, /_-F, given the small 

countr.v assrunptionJ being ~:till d8t.crm:fnecl by given lJorld prices __ ?, 
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and r:hat cut-off exch<LJ.ge rate (e) to use to select projects. This 

clearly depends upon Hhnt al temati vc assumptions 1-1e l113.ke about (i) 

whether there v.Jill be trade liberalization in the future ar1d (ii) vlhether 

with trade liberalizatior~ external balance will be maintained by 

exchonge rate flexibility or domestic pric~ flexibility, as discussed 

in Case 2, in Sec·tion I above. 

Firstly, if it is assmaed that the protective structure Hill 

remain unchan:::;ed, then clearly Case 2 (A) is the releva.11t model, and 

we will, because of the distortion ·Hithin the traded good sector, have 
~ Dm 

_for exports less t .. l-}an F for imports, the Di_ naturally being 
~c m 
evalua-ted at the domestic prices in the protection situation. Comparisons 

of D /F and Dm/F
1
n 1-Ji t.h the official exchange ra.te are clearly ir:t~elevc.:r.~.t. 

){1 ): • 

to be the .:::.ff·ecti "'J'e exch:tl.(',·e r.'ltc for exoor·':,s D.- /}~_.·. 
.... i• J ~ - -'A. 

If, hov:c:;ver _, th r; .... 
supply cll..rve .for expc.,rt,s . is up-:vard ::-;1oping 3);.:/li'x 1-Jill r:~ se tm-;ards Lt,/rm 

1.;i th an increase in produe t.ion o.f exports. So that, in cc:.ch case ·we Hou~~d nave 

to recalculate the margino1 D"/F....,. , v1it.h vJhich the project to be appraised 
.... J\. 

must b e compared . A rough and ready lrBthod '\'.rould tn..ke all. average bet-vreen . 

Dm/Fm 3Ild D.::/)'x as the cut-o.f:f exchange rate for selecting projects. Note 

that both thc3e alternative 1'1ethods of deterrllining the ·cut-off rate ·Hill 

give dif..forent anm-Iers for pro.ject · ~election from those derived by usin~ 

the UHS shadoH exchan~e . r ate . The latter, 1-1ould multiply the F component 

by the SEH, say II. The criterion for a.ccept.Ql1cc v-:rould be :LlF - D ~ O, 

or equivalently 
D_.-F ~ 11. Thr Brw1-o .:1nd UHS Jn.ethods Hould thus only give 

identical C\.11Sl.ters if 11 H n;; taken Q3 the cut -of.f exchc.nge ro. tc for the 

Bn~no test. T31.l·~ i'l'r)'l) ou r rl J' l..)cn_,,_l!,._'=',l_· ~ o ~1. 0° l .h. · .... ~ (ITIS 'T Te 1·no·1 -Lh...,t IT D / '•' • _ 1J , • ..._ I, _ - _ • .l ~ )1 L .) r'• J:'. \• l1. C\. - ·- Jr~ j_ !;'!.) 
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so that, for the t'\<10 procedures to be equivalent the effective· import 

rate vmuld have to be taken as the cut-off rate for the Br1mo ratio, in 
1/ 

project selection.-

Secondly, if it is assumed that the nro t.ective structure will 
--.J: 0 

. . . 

be remov8d and equilibriur.1 naintained by exchange rate changes Hi th the 

prJ..ce of N fixed, then the relevant cut-off effective rate is the B &- T 

1 equilibrium 1 exchange rate (our e in Appendix 2) ~ and in calculatine 

the D, primary factors should be valued . at their prices in the fx-~e t:rade 

~ituation, and not at the existing market prices in the protection situa-

tion. The procedure HO'\.l_ld no1{ be equivalent to the BT procedure. Alter-

natively, if, the exc:hanf e rate is inflexible but_!he dor1estic price o,Z 

is flexi'o2.e, then the relevant cut-off rate for the B:cu..Ylo criterion 

·~·riJ.l be the exis tir.;.g o.ff::i_cial exch.:u1ge rate e, t u-:; it uill be ncccss;:t.r;v 

t~ estirilate ~~8 p:t·ic es o.f N, a"1d the prim.8.ry factJOl''S, lJ~1.en tho pl'ctcct:Lve 
..,. 

as its numGr~-li.rc: , values tradable inputs and ou t :::-:1ts at. their border 

prices (given and constant in ou:t· models) Md thos-:; of non-tradable;:> b:l 

breakin~ th em dm·m. into trada"tllcs and primar~.r fac -t-ors. The foreign 

excha.~2e va.l uc equiyaler1t.s of the latt,er are dete1~·llil.ed by valuing the 

marginal product of these factors in terms of forei gn exchange. This 

method is, in principle, the most general of the o~Gs wo have been con-

siclerj.n3. Unlike the Bruno method, it can be us eci. in all the c ascs lJe 

have discussed in &3ction r.. lioreovcr, U.'11i.ke the UliS and BT method:::; its 

1/ This point :Ls again o bscu.rcd iD l3acha &~ Taylo:!.· 1 n survey (1) . 
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validity is not dependent. on the particular assumptions made about trade 

liberalization. 

Thus, firstly, if it is envisa.~ed that the protective strucb.U'e 

will remain u.1.changed (Case 1), it ·uill give the same results as the u_:.rs 

method. In the simple model of Section I (Case 1), the L:r-.1 method involved 

a mere ch:mge in nmneraire com;; a red ,,ri th the lTIIS method. Domestic factor 

and non~traded good 1 shadovl 1 prices -vmuld be deflated by t, on the Ll'-1 

m8thod, .and traded good prices Hou1cl be taken at their foreir:,rn currency 

values. On the UHS method, domestic factor and non-traded good 1shaQ.oH 1 

prices v10uld. be their domestic market price.:-> , m1d the foreign currency 

values of traded goods Hould be Eultiplied by e(l + t) the . UHS shadm·r excb.QI1ge 

rat,e. 

If it is assmr:.8 d that t:r·c.de liberc:tliz<:..tion uill tai.t;:G place, then 

Pith t.he Gxch~ngc .rate f::!.:-~ec} a.nd ·Lhn prJ. ce: ~j of non-tro.d.ed goods flexi'o~l_e: , 

the LH proceclu:ce 1·1o-c.ld tak~; the forcic;n prices of tradtitles as given, 

i 

c.nd Hork out the implicit pricr~s of the non.-tr<=lded goods and factors in 

the .free trade situation, in terms of their forsign cxchanze 8quiv8lents. 

If 'Hit_h trade liberalization, the excho.,."lge rate lTGn~ to be changed, the 

LH method uou.ld. again take the forei !3n prices of tradables a.s given, and 

determine the free trade forei Gn c..'::ch.::li1_;e equiveJ_cnt prices of the non-

trnd:;.bles and. dom.os tic factors at. t he 1 :t!.mv' cxchu.nge rate. 

The adjustment me cha.n.ism ·vri th tra.cte liberali3ation, vlhich is 

~ · . im_9lici t in 12·~ , hoHe";-cr, is of -Lhe :::;eco!1d soJ ·c. , n a.r.1sly, 't·Ji th the prices 

of domestic goods inflexib le and a flc:-:ib1e excha.1~e rate (11, p. 53, 135) . 

The method is therefore similar in i i,s aims to the BT procedure. unlil<:e 

the latt.er, holrevcr, the J):-1 procc.xiu_;_~c; s proviJ.o n ,,ray oi' estimating not 
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only the relati vc price of traded to non-traded goods, but also for 

approxin~te calculation of the factor price ratio in the free trade 

situation. To sec this it is necessary to briefly consider the est:i.ma-

tion of the 1 shadoH 1 wage rate in the 111 mothod. 

As we are assuming no other dis tor t,ions apart from tracl.e 

disto~tions, tv.ro aspects of the LH shadou 1-1age are redundant for our 

purposes, narnely, the distortion due to a higher industrial wage than tl1e 

social o.pportu.Ylity cost of labor given by the value margina~ product of 

labor in agricu1tu:re, and t..~e distortion due to the gover:o.ment 1 s inability 

to directly legislate the optimwa savings ratio. The shaJ.o\-7 1-1a_ee in t..~e 

LH method for our purposes, thel~efore, is given by the value marginal 

product of labor in a[;riculturc (m), \-lhose value in foreign currency 

is ., say, P.'" .[>· If agr~i_cu.ltural outp1.1.t consists of tradables 1-.rb.ose 1 boJ:•clc-:r·: 
J.J.l 

price~> ;;rr-e given ancl e:onst.c.mt, P J.f is determined from the 1-mrld !·n.a:rkot 

:L.1 tenTJ s of forci~;:c1 currency. Assui11ing that. . the:ce is an elastic suppl~{ 

of labor at this 1 shado1·l 1 Hac:e, the value of 1V in terrr .. s ' of forci.gn currency, 

in Ta.ble l, is fixed for all the 3 cases (HoHs I to 111) cons idered. The 

removal of the t,ari.ff a11d the subsequent adjustment process will still 

chango 'C.hs HaGe rental ratio from that in the protection situation, but gi ~..·e l l 

that the Hage rat'3 is consto...11t (in terms of foreign cvrrency) this 1-1ill 

be the result entirely of chong es in r (the rental rate) . Also lookjr.tg 

at nm-v 111, Table l, '\·le. ha.ve, in terms of foroir,n currency, the price of 

l'f p .t· ... as . rnf' of X aD P xf an.d of 1 as PLf (all gi vcn by const~t:lt ,.border' 
... , \1 

prices). The forei grl exchange equ~va:..ent of the re11tal ratf~ r is 1;,,h./e-:~ 

li'rom c q'..lat:.Lon (3), Section 11, He hav.e 

the price of the .no~·1-tra.dcd c;ood in tho ..f:r.oe trade s~ tuo.ti0)1 \·rill be 
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G:i.ve;n the input/output coefficients (a .. ) 
~J 

and with PLf' 

Pxf and Pm.f determined by the 11·7orld' market, the only estimate 1ve need 
r .. ~~-{~-

to make is of -" that is, the rental rate in terms of' fo~:·aign currency 
f~r 

in the free trade r;it .. uation. Now no ·t.o that r, in. our simple neo-classical 

models, is also tho :cate of 1-.e tun1 on investment. Suppose, in guessing 

vie r;ue:-::s a numbe:c nh:Lch is less than the true nu.r:1ber, this Hill mean 

that more investr:1cnt Hill be undertaken in the economy than is feasible 

in equilibrium. The excess of investment will spill over into a balance. 

of payments deficit on the lines of the absorption approach of balence 

of pa~tr.1ents theory. Lsuwning that con'sunption CallJ10t be cut (ex hypothesi 

the -vra.ge rat 8 is fixed cn1d is all cons1.uned), the only :.·.ray :Ln. lJhich the 

balance of ya~y-Ir.ents. dEficit (actual or incipient) Cc:>.J'1 be cured is 1-1i th cl 

Iteratively, thE;;:::cd'ore, 

th8 r 1·:hic:h lJj_ll Yi l~til'1.tf'•. :~..rl equi1ibriuJ;} ":·:ouJ.d. be det.er'l11.:!.necl . 'J.'his r:hcn;s 

prices, bal:-u-1ce oi' pn:_;rr;;.ents deficits can be only cured by changing 

absorption, by ch D"'lgir.'.g the level of investf::ent via chanGeS in r. IJ·1 , 

(S8ell., pp. 89, 13f5, 139). Thus, on the IJ-1 procedures_, given no ctoElGsti c 

distortions, the only 'price 1 the project evaluator lrould have to 1 guess 1 

is the r in ter·ms of foreign currency (the P.....,T.?.I) in the free trade si tua.tio:·1. 

The P1 f · > P P 8.:.1-:1 <:L . 1 ( assm1~ing fixed coeffici f~1 ts) \·rould be l::no101. xi'' -m.t ' lJ s 

di :rcc tly fro111 the prot ec t.i on. si tuat.ion. 

He c A..n con~· .. :c(ir.;t the LI I procedure 1-:i th the BT procedure 1-:hich i·mrks 

in tcrn~s of :111 1f!qv'i.libriun' ozch[::nee r ate. H;.U<:ing the sa:'T1C aosUJn~YLion 

of an clastic supply of ln.bor ~ t a con[~t.:t.n t uar;e in tenn..s o.f the al. tcrn3.-
h; 

t:1.v u V'1l'l:e i ar~ :~ .ntJ.1 ]Jroduct oi' lt~bo :r:·-·in ter.~J.:J- of ·trad::j.blcs (Hhosc foreign 

CUJ.'l'cncy value is . ri._r ' 1·Je have (Table ll, Hcnv 111) in the froc t.r<1dc~ sit1.1Dtion, 

. . 



- 25 -

the price of X, N and 1J, as e-~I~ f' 
..Y-

e"p and p , and the factor prices 
mf n 

Comparing ro-vrs II and III in Table II, it is 

" obvious that given a correct estimate of e .... ,, and the srune values · for 

-~~~~ 
Pxf' P mf' PLf' th~ aij, s and r, both the LH and BT procedures, are f3qui-

valent. Those points a:re .given obscured in the BT sur-v ... ey (1) • 

4./ (from previous page) 
It may seem odd t hat we are [:.SStunng that the LH procedure assumes 
that tho lTage rate is constant in terms of a constant value mart;inal 
product of la.bor valued in foreign currency. 1·Jhereas the norm.:J. 
assuJi1ption is of a fixed money Hagc . The reason 1-ihy the latter is 
eliminated from our discussion is because of Oi.l·:c perfectly co:'19etitive 
assmilptions, Hhich necessitate that lao or is paid its al temati ve 
value m2 .. rginal prod,J.ct. In the ge.nera.l Lli discussion-, it is assuned, 
both that tho monc~r vJage paid by the industrial sector (H) is co~"lst2...nt, 
and that the value rr..-2r~:;inal product of l2bor in agricul-i:.1.1.re in terr;-.s 

}. I p\ 
of foreizn currency (?.J.) is consta;'1t. The Ll·:, s~m, i:.hen is S·hi. ::: C - -~ \ C-l ~,: 
1-rher-e S re:f.J.ects the J:)re:m:Llu-.•. on savings r elative to consL.u:l~-'tion, a.Ild 
Cis th(~ value o:f.' 1\·.rt in term:.:: of i'oroi[:;n e::?:ch3.n~e, nEd vJi.th C71'-I. 
H.i..·(,h £m e.J~ t.:hC:fl[·;e J'ti.t8 c1 :wnge > s&:,'/ a d8v8:t::ttioi1, ';·JJ. ·..:..h the l i101K~Y ·\·le.ge , 
H co~ls J:,nnt) C r.11.1St. :fall., but H t<•J.l1 re:·.1.s.in trH~ c0~~:e., Ttl the e;enoral 
111 cc;.s e, ·t,hcr~forc , exchtlace l' .::•:t.::: c.he:1.r<~:c-~ , for in~~ b.l-ncc ·' those 
accom~anJ .i.r1_s ·cr.::cle! lilY:~ra.lization, 1-~i . :LJ. ::.1~~voJ.ve (or reflcc t) ci1 an ges 
in the EJ~·JH. ( assu:ninG S > 1, al1d C I I1) and vice versa. (That is, if 
an exchange rc_t.e ch.:tnce is 2nt:i.cipated in tl1e futu.t'e, the S!;JH. Hi1l be 
lou:;;r , (see 11, p. 138). Ho·~veve:r, as He 2.1·c assuming that C :::: 1·1, and 
as the v alue oi' H is asstuJod con0t~~t in terms of foreir:;n currency, 
for our pux·poses the SdE carrno·i:, chc:.nse. ( :FoJ:' the nc;cestJary asm:s"1r..:t.j_ons 
abou.t pou.~:;a:n.t far;n.in0 imp1ici t in ass·Lu:.ti.ng H constant, see Lal (10)). 
A}. so from th8 genc:r·al S~-111. .fo::::·rnulation it can bs seen that, 1·Jh1J.s t on 
the one hand, for a ba.lance of.' pt:y rilon.ts deficit to bo cured, the SiJll 
i·rlll tend to D(~ lo·i:Lr as C 1ri.ll be loner bec aune of the necesS['.l'J 
excha1ge rate chf'n~;c , on the o t~1er ha.YJ.d, there 1-rill. also have to be 
some rcdv_c tion in dm:~cst.i c abso~['~pt.ion , uh:i.ch ( assur~J .. n::: consur;1ption 
c Jnnot be cut) 1.-rill meeJl a reduction of investment and hence a rise 
' ( tt 11 · A-- ) · ' · . 1 ' lJ 1 , + · c• d h 1.n r .1 0 ·-·1, .i.a, > -cn:ts ccv. ~) D.r . Hl . _ ·csnet w rusG o, an once 
raise the SHB.. Given :r, 'tiic- net -cho...1gc in tho 8/IH uill tlJ.us de·:)end 
upon these t Ho opr.}osinG effects of a .fa1}'-'..in C a."ld a rise in S. 
These t1·:o OI-'PO[::i.n~ tendencies a1·~ cau~;ed b~.- the t1-:o instr1J.Yllents uhi c:i1 · 
arc no:cr:w.lly nccoz.~sar,/ to cui''C :!. bnlc:..nco o.f p[l,jt;1C!..'l.ts deficit to e.ch:l.evc 
internal and cxtej'iJ.al onlcLce, nc;;J.8ly> o. conbi.nation of expenditure 
sHi·L,ching (the eycho..::1ge rat8 c ho.ll~~e ) and c2::pe!1dit.urc reduction (the 
Cu.L in l•l.l'TQC' 1 .J.'1 '=>nt ;:lY· r l )-.; C'() l• fl r) lJ ·- V .._>l~ ... t..:=i .. . l.t.L ·-..._) .,. e 
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(5) It may be noted that so far we have not considered rClJlkin[;s 

according to effective Erotcctiv~ates (2, 3) as a project selection 

procellure. This is because, in principle, rank:ings according to effective 

protective rates (EPH' s) carill.ot te11 us anything about the desirability 

of investment projects. For ins'tancc, consider tHo industries I and II. 

J.Jl investment of $100 in both prod.t~ces v::J.ue a:dded at uorld prices (v~") 

· of ~~10 in I (V~) and of ~58 in II (V~I). Value added at domestic prices (V) 

net v - ~~ 
-- 10. The ;!Pl1 (Z' s), defined as Z = v-~- for the 

tHo industries are = br__O · - 10 = J 2
I 10 

10 - 8 ----
8 

= .25 
assuming that the free trade exchan~c rate is $1 == Rs .1 . 

.Ranking Dn.cl choosing projects according to EPR' s and taking a zero Z, as 

o-J.:c bench.ma:d-:, industry II_, uould be p:r·ei:'er:r:·ed t.o I., t!lough the rate of 

.... '"\"'\ .. ..,. ' (~) reuu.,n , .... of the t;·:o i.ndustriet3 is ::.l. = lo ··::; and n - 8,::;_, 
.l i I ··~II 

that is, I is prefcre.ble to II. Of co'.J.rse ~ if the val1:e added at l·rorld 
., . I 

price ~:; V'' per 1.lni t inv2stment. is taken to be the EPH criterion, ' l . ' 
l.-,~ 1 C !1 :L 1:, 

SE. .. i"i. (see 1), ar:.d be tHe en SPR 1 s a.n.d the B/K ratio (see 3) • But as the above 

. + . 
c;rl vGrJ.On. 

III. 

Alternati~e Procedures - Practice 

Ho noVT tlli""'l to the practical application oi' the va:r·ious 

procedures. Their practicnlit.~/ and uscful11e~:;[3 ·uill depend upon (a) the 

realisr.1 c:ncl rclevGnc c of the .. assumptions en 1-rl1ich they are bar:> ed 2:nd. (b) 

l:hich the difi'orcnt methods envi.~3 ago. 
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From SGction ~I, it is clear, that e.xccpt for the LH procedure 

(and to some ex+.ent the DIK ratio flexibly interpreted), the other two . 

procedures, the UHS and BT SEH' s are only vaJ.id on t"V~ro mutually exclusive 

assumptions about the future co1.rrse of the economy. They Jnake diametrieally 

opposed assumptions · c:bout future trade liberalization. Ho-v;ever, gi ve_l'l 

.(i) that trade controls are seldom fixed; (ii) tha.t most developing co·untrJ 

goverrun.cnts have at some stat;e or another actually moved toHards trade 

liberalization; and (iii) that trade liberalization vrou~d often maximize 

feasible v:rclfare, so that it is important to law\·T the impact of projects 

on potentiDl l·Ielfare, it -vrould see:rh to be more desirable to use trw BT 

SEH rather than the UIIS SE:n for project evaluat2_on. · (Then for the 

Br1mo test, the r·elevant cut-off' ra.tc vl01tld be Given by the RT 1 equilibr1urn 1 

n:x:chnnge rate). ~:r1e CJ'1J.c.ial ql.i.estion t!·1cn is ·h·hcth·::r i-t. is better/easier 

to use tbo BT or LI·'l procedures for projc-;c.t evalu.:1tion. 

I•rom OlU' dis cus::d on in th8 last .secti.o!1 i t.~s clear that,> in 

l)ractice> both procedure.G require a 1-movrled_t;c of P ,, 1 P r>1f'~ P , a11d th3 
xi ltu. Lf 

rent2..l :cate (r) in term.s of domesti c or for(;iGn cu:~ .. rency in the free trade 

situation. The 3 foreign p:r·ices, are assumed givsn from 1border' pr:i..ce_s; 

this means 1 (.'1'u cs~ing' o··-. anr)ro·...-l·l.,..,.._, ., .. P]y .. G'='ti·r, "+l·n,r ~he ll·kel 'IT r"e~1+~) 1 ra-l- o () ,.,, ~ • · ·"J.. • ~~ slalt- . ..:> · -·J ~ ..(,. ..., ·u c._,.. . - --.; .. vc ... . vv 

in. the free trc:.de sit1Jation. Once this has bE:: en done, the LH proccdu~e •· 

Hould irnmediately give tl1e socia~ ret1.u·ns to the project 1.mder considcratic:n_, 

without a..Yly further co::nputation. In the case of :aT, hoHever, there 1·rould 

have to be ·che nddi tionD.l step of CcslcuJ.at.ir~s the 1 equilibrium 1 c:zchan3c 

~~ 
rate e . 'i'he esoentia1 sir:.plicity and super-iority of LH procedu..:cos, in 

practi.c0, depend s upon its entting thro1Jl;:h the need to csti.n1ate e'·- . 

In pr:Lnc:L~)J..e) of OJ nre:;e , the b·ro :ncthods n.re equi valen·c as it. 

can be seen f rcJ::I Tal;1c II, that tho LH p:r·occrlure too, imp1:i..cit.ly necci.s an 
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-'!. 
estimate of e" to get the- rental rate in terms of foreign currency. But 

it is not essential to calculate e-~- in the LH procedures, as can be sho-vrn 

as follo-vm: 
-* 

llrite, r~~)e~", the .foreign currency equivalent of the rental rate 

in free trade as p,..-0, and P-~"/c~" as p~H~. 
r~ n n 

Then at the _protection e..xchange_ 

E§lte (e), the VB.lues of the do}aestic relative -prices of the 3 goods cmd t-vm factor~ 

in domes·iJic · currency vrith .free trade -vrill be given by ~H.oH II in Table III. 

· Ro-v1 III of the sa.rne table gives the sarne relative prices in terms of foreign 

currency. Hhilst Hou rv· (as in Table II", P.ov-1 III) gives the prices in 

thus exactly eqv.iva1ent to Table II. But noll consider Ro1·1 III. He have 

Pxf' Pmf a.'1d PLl' eiven by 'border' prices. Suppose lJe can guess Pkf" Then fror:1 
,,,, 

the equations in s ::~ ctio:n II, 1~~;--~ i::; dctel-:nil}_ed, and tho relati ~G prices 

irLthout CJJ.j need -Lo e:;;ti.Yr.ate c? e Remembering that "':J"0 have guessed. P1_.t:'; 
.. J. 

i 

uhat arc the resu1ts of errors in this gue~:>~ ? First, ·if the K ir~put in N 

is lar£:e (thc.t ·is, non-traded goods c..re rela;i.:,ively c apital-intensiv12), then the 
\IV 

p~i' He_ 'have derived 1·Til1 tend to be Hrong. If, ho";;;cver, either N is 

relatively more labor-intens ive and/or, the proportion of non-trcded goods 

to traded goods is small (in tho limiting c c::.s e lJO have on~y traded coods as 

in Caso I, Soctio}). II) tho error in the csti n:J.te of p~~~- as a result of 

errors in cstjHatinc Pkf' vrill not be very important in prac·Lice i'or 

evaluating cmd r2nkinz pro jec ts . The second'-<,;ffc;c t. of a mistake Ll1 

estimatin g P1,. .ro, 1·Jil1 be to provide 2...:.1 ineor.t•cct cut-off rate for the IHR 
.. J. 

of projects. This ·H::i.11 imp1;y~ that t ... h.e volur.l9 r)f inves t...ment uill be too 

lDr[~G ( D;":lal1) rclat,i ve to t ho 1 equ:Ll i bri11J:: 1 lcveJ. ~j _f Pkf is tmdc:rcs ti.r::atcd 

(overestimated). tJnd this u i ll i1:1ply .:.t b c-Jla::1co of p cymcnts defi cit ( 8'\.lrl::;lus). 
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HO\vcvcr, as soon as it appears that a particular cut-off rate (Pkf) 

implies an execs s ( def'ic ienc.y) of dones tic irJ.ves t,.--nent, then the cut-off 

rate uill bo rais.ed, and thus tho correct .Plcf' 1-rill be iteratively 

approximated. 1'hus, in a relatively open cconony, the LH procedures uill 

give a good approy.imatilon to the 'true' relative prices to be ·used in 

pro jcct evaluation -vd thout t."le need to estimate e~f- .. In fact, as 'rable III 

shaHs, if Pkf is kno1·m, e-~~ is redundc.:11t. 

The last statement seews to imply ·that i.:n that case it is equG.lly ir

relevant that ·He do not have ru1 accurate· esti~':lat e of e~~ on the BT proced1.u'es. 

This lvould be true if the 1!·1 procedures of iclentif:ring and estimatins 

PLf' P
1
,. ...... and thereby deterrninin··-: n-);-)(- 1-mre also folloued in BT nroc·edurec -...L . .. ..... ~ n .... - --u • 

In practice, hoHever, this is not likely to be done, aJ.x1 only the prices 

o·? X roxl N ·Hi.11 ten:l to be 1 sl:i2.d.Ov7 1 lJl'iced 1-:it11. .. /~- (see 2). l~ut. j_n tl1at 

case, especial1;/' in a relatively O}:)exJ. economy, a correct. estimate of e~" 

bscor1es css;:!nti&J. . Fo:o." consi ciE::r Emv- IV, of T&.ble ~II, -Je 'Hill nou b. ave 

_,.~ 

p , 1-;", r.-, .~ , p-
n xf 

and p given. 
rn.f 

'ro get the cor2:oect Telative price of 

t hr.:. ·'--radnd C'Q""Q~C tv .1- .C) .!-o tl e , - 1- . , , .t.·· t r (IT I rr) J h v tJ_ c ..:;. ~:,., v . ..::J \ ..~ .. , L.:. v .~1 QO!~le ~.:: -vJ.c gooa a.nc1 iBC o s -. , J' .\. , c. 8 

~(. 

vJhole b1n·den falls on the P.stir:late of e". B:ovJever:: as cBn be seen from DD 

excu--nination o.f the DT· f'ormula for cnlculating e-'/.-, (see Appendix III), 

getting a rcasonnoly r.ccurate estimate of this var::i..able is going to be 

e:r.:trcrnely cliffieult in :-.u1 open ecor1omy (one 'Hi th even a rela.ti vely snall 

nu.Inbcr of traded ~oocl::; > say, 100!} in Hhich there ~;.re complc:;: trade coatrols, 

includinG quotc.s and rmltiple C):chn.n:;e rates (facto rs not t aken into acco-o11t. 

in the BT formula). Further co:}1ylications arise in calculn;~ine the BT 

rate as t 11e s ystem of trado cantrol~' in chan::;cd, a11.d hence the 1·reight.s 

. '. 
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protective rates vlhich enter the formula change, thereby altering the 

.H. 

estimate of e". All these complications can be cut through by . the use 

of the I_.H procedure~ 'vhich thel ... cfore 2 i .n p~ctice.., are }ikely to be 

easier to ap!JlY than a cor:r·ect application of the BT procedures. (This 

conclusion is the reverse of i.h.a t reached by BT ( 1) .1 

Another a.r~u.'Tlcnt for .favorin6 the use of JJ1 rather than BT 

procedures is one of diplomacy. E.'ven though in principle the tHo methods 

are equi"~".ralent, governments are not likely to take kindly to the caJ.cu.latiol1 

(and publication!) by the project evaluators, of the 'shado1·1' exchange 

rate for theii· co1u1tries. ( espe .cially if thsse ca1culations are done by 

1 outsiders') as this Hou.ld be an open acknouledzmerit that the 'official' 

exchange rate Has 1:rrong! Thus, 'tvh:l..lst achieving the s arne ends for the 

purposes of project evaluation, tJ1e IJ1 proc8dures a.re likely to be ll"tore 

p(;i.Iatahlc . 

trc:;.dable con:modi tics. Thus the comrrron :i.mpn;ssion that Lll procedures 
• 

require any extra information, beyond that required by other evaluation 

dif;tortions, e..r).d cnE~bline count:"'ies to choooc projects in line~ 1·rith their 

comparative adva.ntar:e. 

Uni vorsi ty Col.lc[~e T..ondon 
and· 

IBRD, Ua shin[; ·L:.on, D.C. 

Au({U.st 1?'71 
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EJ.g. 1 

A 4-B 
--~). 

0 

BD is the foreign price ratio. 

I 
P a_nd C are the production and consumption points ui t.h free trade 

P1 and c
1 

·are the production C:t:""ld consmnption points 1-1ith a t:1rif:f 

(given by· c:iffcrences in the sJ.opes of EF snd AC). 

EF is the domestic price ratio with tho tariff. 

r1 r 1 is the L""'ldifl'erence curve giving the l.relfare level at the: free 

trade consnmption poj~""'lt. 

' 
I I is the indiffcrenc c cvxvc giving the HeU:are level 

0 0 

tariff-distorted consLL-nption point. 

the 

OD/OD is the value o.f do!ncstic expcnditu~~e at foreiGn ( 1 bo:t·de-r:- 1 ) prices, 

in the .free tract.o si tuat.ion, 1·Ti:th J/ 11 as the n.un8rairc. 

OA/C'C is· ·th e val11c of · dor~lestic cxpGndi turo a·~ .fcreiGn ( 1 ~r.~rdor 1 ) prJ.c ;:; :_-;; , 
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Table I 

Goods and Ti'actor Priceo 

· Goodo Factors ---·--· 
!.Protection X H N 1 K .-------

Prices ePxf eP mf(l+t) ? li r 
n 

II.Free Tra.de, Fixed Exchanr.;e Rate 
a.."1d Pn Plexfbles 

Prices en eP 
.v_ ~- ·~-P" tv r J. ::cf mf n 

III. F'ree Trade Pn Fixed 
~.nd varlablr:: .8"Kchant;e 
Rate -~~~ ''" 

e-:~p G-;~ry p ;,-,, 

x..f l.mf n H r 

~'Tot~: e is the e:Achange r.1.-Le 

p :xf the foreic;n currency price of :or ~ 
.i.'-

p 
mf the forei[;n cu.rrency price of II 

" . 
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Table II 

Col'rrDn.rison of Goods and F2.ctor Prices on the 
- LH and_ru _ PJ:t>cedures 

II. f'l~oc TrC'..dc-~. E:xcha!1_:;c 
-~i.P.te-fffe)j_ f)ie ______ _ 
-(dOinestic --c"Urrency 
at protection e.xchange 
rate e} 

Table III 

eP ... 
XI 

III. J.i'rce . T:cn.d.e , Exchn:j ;';C Hate P x.f 
~Fle::cible - ------
(fo:r:-ei ::·n currcnr.y va.1ucs ) 
~?..11 'j 

IV. E?ee TrD.~o, 1~~xch-:1n ;:;e Rat~ 8-''P 
:;d' Flexible 

( d om.2sti c cur rcn c~,r 
at BT eauilibri 1..1211 

exc hrt.n;~ ~- rate c-~~) 

eP .. (1+t) P 
rlU . n 

eP 
mf 

eP =e? {Ht ] 

p 
n 

n n 
\1 

e'':-

Factors 

L 

e p 
J.Lf' r 
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Where 
1\ 
X 

dx and £x:y'- is the elasticity of demand for x 1-rl th resepct = ~ ., 
~ 

to price P and fl is the elasticity of :Juppl. y of x 1n1i th respect to 
Y' "l x:7 

" " 1'0 restore equilibrium in the markeli for N, Nd = Ns.' and hence 

from (6) UJ.'1d (r"l) 
' I we 

1\. 

Pn ::: 

· From this it follous 

~nn 

get 

[4: run 1\ - f J p 
-~ m Il...l'l 

J'\ 

·Ll}at for P
11 

+:!\ /" 
'I run = t.::.nn 

= 
,... 
Pm' 

+f
nm 

(8) 

(9) 

that is the sum of the ovm and cross elasticity of demand (Hi th respect to H) · 

for N must equal the sUJ.n.c-of the own a..'Yld cross elasticity of supply (l;i th 

respect to 11) for N. 

"' If He ass1Im3 that the cross elasticities a.J.'C zero, 1.re get P11 

(B) The c:h e. ::J.~ ~~ ':i.n f&.ctor p:.n i c os, 
---.. .. -.~ · •. ~--roo,_;,. , __ .,. _ __ . ..,...._.--· --"' .-.-----~-· •• 

(ui t h price of ~J fle :dble, and .t!1c 
4 

cxchailGe rate fixed) , uith the 1'8 :iiloval of the ta:ciff, of t~; on lb can be 
i l/ 

derived from tho production rel2tionships (1) to (3) as folloHs. 
a· .. P. 

Defining 0. . as -.:::..L2: , 
lJ p. 

J 

-v;here i = 1, k 
p. ::: lv_, r 

l 

j = X, l-1, N 

that i ·s input. i 1 s distriiJutive share in indus try (j) 
h • 

"' dx and as before ., .. 
X ' 

then, totally clifferent:Latinr; (l) through (3), and rem2moering that from 

the cost"J:J.inimization ::·equirencnt, 

(\ f\ 

eLj a.IJj + 8Kj D. 'V . = o, 
·~J 

uhcre (j = X, !·1, N) 

yields, 
1\ f\. " er~~-lH + 8.,_ ,P ::::: p 

(10) ~- 1 m 
1\ · A ,..._ 

er..i'"r ·! · 8 yr, ; r - p (11) 
!\.A. X 

1\ ,, ll 

~~~~J"' + 8JG'Jr =- pn (12) 
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APPEl\fDIX I 

Case 2: Two Trnded, One Hon-Trnded Good Produced nnd Consur:wd. 

The produc·0ion relations arc given by 

~11\·i + aiG·f 
::: Pm (1) 

aLXu + aKXr = px . (2) 

~Nw + ~'J 
r = T.> (3) ..&. 

n 

Hhere a .. is the coefficient of the i th factor (i = K,L) used in the .i th 
2.J 

indust~J (.j :: H, X, N) 

lv is the \vage rate, 

r is the r~J.tal rate, :? m' t.he price of the importable H, p , the prlce of . x 

the exyortable x, aYld Pn, the pr-lce of the non-traded good N, all in the 

protectiol1 situation. 

(1) Fi th Lhs removal of the tariff ·G, the do~r~~sti.c price of £.1 ch c:-·nGes fron 
JJ;.o ePnlf ~ 

P c(J++) l r·,_lOr"'!:">. p -Lc the price in f ore:i._sn lTLf , · v , · ,,... · - ~.-, nrf · LJ currency, ~ e is t~1e cxchnn~~e 

rate. Ass1l:1:rLng that equilibrimn is restored. l..ri th tho exCihange rate fixed ancl 

rdth the ~;x·icc of N fJ.Pxible. 

1\ 
(A) The ch3l1[~e .. ~ tu1.e price of N (dP11/P 

11
) J;; Pn) can then be derived ns follo'.·iS : 

Let the do;nand ( Hd) and supply (Es) functions for lJ be given by: 

::: p ':-) - m' .l. 

vlhere Y, is domes tic money incm'i18. 

(h) 

(5) 

Then differentiating (4) and (5) tot.all~v, di vidine through by i-Jd in (4) and 

· N · S in (5), and not:ln; that dpx and dY are b~t.!1 zero ;, as ex hypothesi P x c;..ll.d 

Y do not cha.'10e 1ve have: 
,, ,.... 

/\ 
'I>T = {_nn p + ·(. p (6) l 'lct n Il..'n m 

"' A " N = (J nn Pn + V\ pm (7) s I nm 
I 
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Subtracting (12) from (10) and noting that, ex hypothesi, Px is zero 

we ha'le 

. [eLM - 8LN1 ~ [ J 
... , 

+ e . - 8 r 
K11 IGJ 

' 
(13) 

1\ A 

8 l-1 + e r = 0 
LX KX 

(ll') 

This yields the follo-"dng solutions for 1--1 and r. 

" [pm - Pn] 
w = I B'\ eKx 

(14) 

f\ (\ 

........ 
p - p 

r = m n 6
LX 

(15) 

' 8 I\ 
" " Where I e'\ is the determinant of the co efficie."'l ts ~f w and r in equations 

(lJ) a.Yld (11 I) 

that is.1 \ e'\ ~ 8KX rLH - 8LN}- 8LX . ~;m 
= ( 8IJ~I - 91N) 

1
2_~ eLJ+ 8Kj 

1·;nerc j 

::: 1 ,r] = X, 1-!, .1 •• (16) 

Frc,~t (lL~) m1d (15), the ch~nr,e in :rele1.t.:Lve fe.ctor pl~ie;es (1-1 r) is 

(17) 

aS 8TrX + e1 V =: 1, (?,J1d SUbsti tutin£S the ValUe Of \ 81
\ from (lo). 

[\__. J'). 

1\ A 
1"ror:1 (1?) it ~a.-'1 be seen that 1-rhcn Pm = P (that is .,.;hen (9) holds), , n 

({; - ~) = 0, and the u~e-ro!'ltal ratio ~·rill be t.l-J.e s~":'le in the protection 

and in the free trade situation. The problCla of estimating the relative 

" prices in -t'1e free trade situation (given the fixed exchan.ge rate e) Hould 

be greatly sir~p1ified, as the prices of -Lhe t~adcd :;oods l·lould l,.e given by 
.. 

their Horl.d prices·' and that of th~ non-traded good by tJ1e chan:;e in the pr:i.ce 

of N, that is by the tariff rate. 
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(2) A1tcrnatively, the adjustment mechnnism could be -..Ti th the exchang e rate 

variable and t.."'le _price of N fixed. 
1/ 

'rhe Chfl~ge in the exchaage rate can then be d.erived as folloHs7 (A) 

Assuming that (i) the cross-elasticities in both production and 

conSUJilption of X and I~I are zero, (ii) the income effects of the ta.riff and 

exchange rat.e changes ca.Yl be ignored, and if the ela.stici ty of supply of 

exports (X) in the protection situation is(\ elasticity of demaJld for 
. XX 

imports q-r) in the protection situation is E.. 
mm 

=me protection excha.11ge rate is e 

" ?he free-trade exchange rate is e-,, 

So that 
~ de 
e = 

e 
e~~ 

1 - . . -
e 

p;se -l·n l·. -"'· ... ""oT+.s (!:'1-1- J_ht:) ·o:ro·'-ec+l· on -1..-l- !Oi ' .J - v co.l.l l ' - · '-' .._ iJ . •'J- excha;-1ge ra:IJG e) ;;~·ith1 ta'l:'iff removal 
and de-:raluation is d}J: 

Rise :i.n exports (at the protection exchange rate e) 1-ri th a devaluation is di 

He have 

dx e dx 1 
i1 XX 

::: 

F X re-:- " I X 8") 
(18) 

E. 
d~1 (1 + t) 

= 
H 

--x 
mn (t - e) 

(19) 

dPx e-~- - e 
as --- :::: 

,..... __ • ___ 
= q 

Px e 

' dpm e(l + t) - e-x- (t q) 
and ::: 

---~~-- = 
Pm 6(1 + t) (1 + t) 

'ro r.1ainta:tn the balance o.f pa;i rnents lU1cbn..11ged c:l:'"< = dH 

and hence from (J.B) a.Yld (19) 

.I\, 
e ·-

. t - - --rr-----
1 X . t- .. . ~ (1 -1-) ·1- - - .....__ + \.J 

"-1 :- - -, ·- . 
• i lliL 

(20) 
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If we assume that initially the balance of payments 1-ras in equilibrium with 

X= H, 

then " e = t (21) 

~ (1 + t) + l 
rrnn 

If we had evaluated the exchange rate adjustment at the free trade elasticities, 
y 

then the exchange rate adjustment -vmuld have been eiven by: 

/\ t (assuming H) (21 1 ) e ·- ryv-rx X = 

1 + ~_.:. 
nun' 

·If n , = f 
XX mm 1 

""' then e = t/2 

(B) 'l'h8 chan:;c in relati vc _fac:tar prices, can be cie.ri ved as folloHs: 

1·1o.k:;J1: use of (10) ·' (J.l), (12), Bnd rcme!;:berj.ng tho.t nm~ -wi.th Fh fixed P11 O, 

ue get 
/\ " " (8 - 8 ) LH LX 

,.... 
lJ' + (eKH + 8KX) r = (P - P ) m -x 

1\ 1'\ 

and 8
LN 

w + 8KN r = 

A /'\ 

This yields the follouing values of .H and r 
1\ " 8~n.J (Pm ~ Fx) 

" l\l 

H = -------
. ( 8: I l 

/\ " 8111 (Pr1 - Px) 
and " and r :::---------

le' ' 1 
1-:hcre 8rr-r.r ( 8_ ,.~ ·- 8T v) 

1\_ • .-; LJ.-l .!.J1• 

:::: (81H - 8LX) 

'.rhe ch<..=t..~c;e in relative ., 
A " (Pm -

,.... " 
factor prices (w - r) 

A 
P ...... ) ( g .... T + AT ·r) 

~ - l\ j l "J iJ 'I 

l1 - !' -· leI I ~ 

and a:1 

o. 

is :~rom 

(2.5) 

(22) 

(12 1 ) 

(23) 
lt . 

(24) 

(25) 

(23) ,:~.nd .(25) E;iven by 

(26) 



.,. 

(3) vie can norl compare the chances in relative commodity and factor prices 

given tho t1.Yo al te:rnativo adjustmCtJ.t mechanism,s: · 

(A) "'lith 

axld 

Note that 

(B) viith 

and 

r~vhere 

the exchange rate fixed and Pn 

t\ 

Pn 

('~- ~ 

1\ 
T.) 

"'m 

Pn fixeci 

., I 
1--1 -

i\ 

(Pm 
,_ 

"' . 
e 

!", r 
r 

1\ 
p I 

X ) 

·=~: - {;run]~ 
*' Til 
~nn 

[Pm Pn] 
[flu,! - eLN1 

= - t 

a."ld the exchange rate 

t 
n 
'-XX 
~ (1 + t) + 1 

nl;.il 

pi - p ( 
{ nl x) "----..-·-
\
1
. (:\ "r_t:- 91 v) 

- -' J .&. . J.l\. 

( 
/'· . 

t - 0 ,.! 

1\. ·-.1 - e 
(1 + t) 

. . 
variable vle have 

v.:u-iable He have 

(8) 

(17) 

{20 ) 

(26) 

" A For P in (A) to equal e in (B) clearly from (8) al1d (20) neC;lectinc; the 
n 

cross eleBticities in (8) 

1 

-4 XX ( 1 -~ t) + 1 
<=-mm 

(27) 

If He assume that the demand a.11d supply schedules for imports (I1) and expo:rts 

(X) ai"C of consta:rt. elasticity, a,'r}d He evalua t'C-, c, using the values o.f 

inports and exports at the freo-trc.de exch.J...Yl3 G rate e, then, 

ll 
and hence f or c 

,, 
e -· 

1\ 
.. p 

• !"!. 

t ---·-----
1 + ~ XX (Sec Cold en p. 111-112) 

t.:. 
Till'Tl 

we have 

f:::. 
nn 

( 2Q I) 

(27 I) 



" ,... This condition ·rrill not in general hold, and hence in general Pn I e. 

(D) 
A 1\ 

For . {'t~· - r) in the tHo adjustment situations· to be the same, from 

_ (17) and (26) ue have 
A 1\ I\ . 1\. 

(Pm - Pn) 

(eLH-eL~r 

(P~ - P~) 

= 
(GLn:eLx) 

(28) 

From (8), neglecting cross elasticities and making use of the relationship 
~ A A 

for (P' - P') n.nd (20) for e, 1-1e get, 
m x 

·c 1 +e. - " ) <n ,:.._ < 1 ) ) nn ·Ln.YJ. = .x:x ~mm + t 

(Cnn - '1 nn) (e"i:r.1 - 8Ll.r) ~mm + ')xx:) (l + t) (eLH- 8Lx) 
(29) 

This condition ui ll not hold in general and hence (~ - 'i-) will not be the 

same for the t-v:o adjustment· mechanisms. 
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APPENDIX II 

Case 3: · '11-;o Traded :toods ?reduced a~1d Consumed, a.1d One Non-Traded 
Internv~diat,e G::>od Produced 

The symbols are the same as :i.n Appendix I. 

'rhe production relations are given by: 

~ \-1 + aK1·1 
r + a P ::: p 

H ~·JH n m 

~Jxw + aKXr + a p ::: p 
NX n X 

~Nw + aKlf = pn 

As before, differentiating totally ·yields 
i\ A A 1\ 

8LN'H' + 8
IG-f + e.,n, Pn = p 

.i.\i 11 m 
f\ 1\ 1'\ ,., 

eLx'v + 91\Xr + 8NX pn Px 

" 1\ t\ 
8Lii~i + 9KU~ = p 

n 

Su~stituting (6) into (L,_) and ( :-') 
.• ::> ' 1-2e ge t 

(eiJH " r. " + e P \p + (c . ._ 8 Q '1-r ::: Pm 1r·' ~ Ln 1 ' drG·" - '~B·f' I~N I -'..:.vl !\ j. l'l 

(eLX ," e ) " 
/\ 

+ e ... rreL\T I '\V + (eKX + 
'JXei"· r r = p 

l '· • .X. 1. l \ . \.J.t X 

Subtracting . ( 8) from (7), aJ1cl afte! simplification 1-re get 

" ~ 
(Pm - PJ.) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Irrcspecti ve of the adj ust.I!;.ent mechanism for bringing about the equilibriun 

price of traded to non-traded goods, the relative factor prices in the free 

trade si tuatio11, Hi th the removal o.f the tariff Hj ll be Given b:;.,r (9). 

Suppose the adjustment is uith tho ~~J1ange .:-rai.:,o .fixed and the price of H 

" flexible 
A 

Then and Px = O, and 

A 1\ 
(w - r) ·-

t 
(9') ----------·---------

(SKX - 8KH) + 8KN ( d~,IX - 8Nl·I) 
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1\ 

\-!hat vlill be the change in price of N, p n in the movement to the free 

trade position? 

" " Solving for v: and r from (7) and (8) we get 

., 
" A pm (eKX + e,,rx8.,.,.r) P X ( 8rrl•f + 9-~ ,- ~ ~ 8Kn) w = J. 'U J\.~l l\ , 'i l-11' : (10) 

(8K)~ + 8yv9yp) - (era-I + e"n8r-r) 'Ln. \. ·l I· .n .. \l'. 

"' 1\. 

Pm(Etu + 9rv .. e1 M) - p_r( ei F + 8NI-·1 911·~) A 'IJ .1~ .IJ ~ .... J J. 

and r = 
(eLX + 91'.JX9IF) - (eLN + -0:f,IFfLN) J. ~ .J ~ 

(11) 

in (6) and after simplification y:i.elds, 

1\ 

Ue kno1~ P 
:;{ 

1\ 
'0 
J . n 

J -Px ['eL~of . eVT·T - 8Irl,J 
8 

l'J. I\. h _.iJ. 

_. KX 81N · 

-e~x]- LLi.fl. eT~T - H r~] 1 • ~ • J. l\.1.'1 L.-~.·1 

. eLN 

= (12) . 

" = 0, and P m = t, then from (12) He have 

r 8Ir ··r l t ~e.,. -e 
8T!i J.JX KX 

:: _.:::_ .. ..::.4" -~--·::....;.-___ _ (12 I) 

The change in the non-traded good price ·Hill be the sa.-rne as that of the 

importable, if, 

" P n = t, that is 1-1hen, 

eJ~~ 
-e e,. y - er,..v 

L :.r ~~- \.l -. • . 
J. ~ 

err:-.r 
\.n -or 

9LN . . 

or a .1\IJ 
::::: 

3JJI 

- 9rrx + e1,.l.· L'.. \.d 

81(2:1 
8 .. 
Ld 

aKE (lJ) 

nL:l 
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That is if th? H and --rJ industries have the same factor intensities. 

Next consider the adjustment mechanimn with the· :22-2.ce of N fixed and 

in (4) to (6) 
1\ 

Pn = 0 Then 

and (~ "' "' 1\ - r) = (P m - p ) 
(14) X 

I e\. 
lvhere J e \ 9LH e-y~ - 8KH 8LX (15) 

Also from ( 6) 

/'-. i\ 
Sutstitutin; ci ther the vo.lD-c of ";·1 or r in (h) aJ.'Jd (5), yields 

1\ 

~:m ~] p 8LN 8 8T ":',f m rn ~.l ·, .LJ.;. ·! .. 

(16) 'P 
::. -

E-1Kx 81".\T - eKl'J 81~ X 
1~ 

h 
A 

Given that t e needed devalL'.ation rate is e, and that t.~c tariff ·t-ras t, 

• ' lt • 

Subst.i tt1.tinz this in (16) 2.1"1.cl simplifyin~ yields 

~ ;: -~-J~J.0 9LlL..:_~Kr,; eLx) 

(l + t) (eiG-1 8u ,I - 8KB 8Ll·) + (eKX 8LI·('8 rc-~ 8L:} 

As is ·i,o be expected in this model , as the do~ne ntic price of N, has beEn 

fixed, this i1TJ1.ediate1y deLormiEes th:; :.requipit8 dovalu3.tion, that :Lc ·h-:~~ 

correct rclQtive ·price of t:.cCJ.ded to non·-tr21:fed [:oods , from the don~2stic 

·. 
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production relationships (the e•s) and the change in the relative commodity 

price of the tHo traded commodities. As the relative ccmrnodity pric;:es -vrhich 

are fixed from world t~ade, determine the relative domestic factor prices, 

and as soon as the domestic money price of the only domestic good is fixed, 

all money prices, including the exchange rate in the free trade situation 

are determined. 
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APPE..!IIDI X I I I 

The Equivalence of !he BT 1 ~~il5_brium' :txchan~e Hate 
and the Deva1uation Rate of Appendix I 

The Br 'equilibrium' exchange rate is (see 1, p. 216) for three 

tradable goods (tw·o importables N 1 H2 and one exportable X) is 

r [ ¢ V l fxl - T l ul ~ 1\ - T 2 u2 1\1'12] 

v1Gx1 - (u1 f\ m1 + ut)I~) 

where using the notation in Appendix I. 

r = e, the protection exchange rate 

0 = (l + s)' the e:A1Jort subsidy to X; 

Tl = (1 + tl), the tariff on importable Nl 

T ·- (1 + t2)' the tc.:.:r·iff on iJi(t_)ortable H2 2 
X 

1, tot.s.l v. ·- X - the G:·l a..:r ·e of X in c::'::t~orts 
I ... 

ul = :'11 the share of Hl in totaL imports 
Hl + !.C i · 

J:l2 

-
T-12 __ _ , the share of 1:1

2 
in to tal im.p o rts 

Nl + H2 

Ex
1 

= f1xx, the elasticity of supply of experts (x) 

(\
1 

=- E.ra1 m1, the elastici cy of demD.nd for imports of 1'1. 

Hence (1) using our notation become 
J:1 1 

--- + 
l1 + H2· l 

(l) 

E2 J - --· 
El + = =·? -- '-

-------------------------~----tl Y.X + £m1m., __!~-- + ~ r~ m, 
.L 'f ·r~ .L l. L.l + .::12 

(l') 

Tho c.hanr:c in the e):chru~.ge rate ( ~) , evaluated at the free trade elasticities 

(BT assume cqnf3tant el~10ti~ities) frbm equation (21 1.) Appendi:I, inco:rporati11._; 

-. ... -~~-~~· · •::.• ~ 'ff'} •" a " •,1 f" • • :"1.·")i.~" i_J:O<, o 1,' ~ : ' 1 •;..- ·~ ':•••• • - ..... ., 



-47 ' -

tuo importables, 't{ith tariff rate3 t 1 and t 2, · and an export subsidy 
1/ 

of s1 ,_ and assuming x = M1 + H2, ·Hould be giv~n by-

1\. 
Noting that e 

o:r e--~-= 
1'\ 

e(l +e), we eet ~rom (2) 

( 2') and (1 1 ) a,.;":"e .equal, cmd hence e~r = r·~~. 

_!/ See Cord en 1 s eq.1:.ation (5.1) p. 113, on. 
--'-

cit. 

- (2) 

(2') 

.. ,, ' · 
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