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This paper develops a model to analyze short-term policy
alternatives in scmi-industrialjzed countries. The major points
raised are the following:

(i) There are two sectors, producing traded and non-traded
goods. 7The latter is characterized by a fairly low elasticity
of substitution and a high rclative labor sharec. If the clas-
ticity of substitution in the traded goods sector has an ccono-
metricélly reasonable value, then shor; run improvements in
both the labor share and rcal income may well call for revalua-
tion of the exchange rote and an increasc in the home good's
price (prices of bhoth goods being measurced in wage units).

(ii) If excess supply funciions have wWalkasian stability,
such price changes will lecad to detericration in thie balance
of payments. oOn the other hand, devaluation-induccd improve-
ment in the balance of payments (with constant government expendi-
ture) can lead to an improvement in the bhalance of payments (with
constant government expendi‘ure) car lecad to an improvement in
real income, but reduces the labor share.

(1ii) If the economy is formally unstablc, due to capital-
ists and laborers concentrating their expenditure demands res-—
pectively on the goods intensive in factor payments to themsclves,
then halance of payments improvement in a comparative static
analysis may entail reductions in both real income and the la-

bor share.
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(1v) £ the additionsid rccalistice assunptiorn is made that
elasticitics of cxéess supply functions for the two goods with
respect to the intcrest rate are quite low, then in gcnorﬂl
improvement of all throco targets (real income, balance of pay-
ments, and income distribution) will be unattainable.

(v) Numerical sensitivity analysis bosed on Chilean data
indicates that these (and other) rather pessimistic results
hold for fairly wide ranges of "plausille" parameter values, as
long as the model's short run lleynesian assumptions are main-

tained.
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Short-Term Policy in Open Dcveloping Economies:
The Norrow Limits of the Possiblex*

1. Introd..tion

Policy-mokers in open, developing cconomies get little
thanks for their cfforts, usually becazusc they don't succeed
in what they sct out to do. Often entering office compromised
to improve performance with respect to at least three norms--ar
acceptable increasc in real output, a stable balancc of payments
and a non-detecriorating income distribution--a new Finance
Minister may face diswmissal if his policics work peorly for
even onc of these, However, the structure of the cconomy may
preclude improving all three. That is the wmain thrust of this
paper, which is devoted to working out a simple, formal model
illustrating the very limited range of short run policy trade-
offs which confronts semi-industrialized countries. If the
analysis is correct, it sheds light both on the short tenure
of LDC rinance Ministers and on the vexing question as to why

many developing economics fail to maintain spurts of growth into

*Portions of this resecarch were supported by the Narvard
Development Rescarch Group throvgh funds made available by
the Agency for rInternational Development, the Ford lFoundation
and the National Science Foundation. oOf course, the views ex-
pressed arc those of the author and not necessarily those of
the sponsioring agencies. Thanks are also due numerous peo-
ple for commoncs on an carlicr draft, including Ruben Almonacid,
Edmar Bacha, Jagdish phagwati, Anne Jorueger, Alan janne, Marcelo
Selowsky, imoises Syrquin and Jeffrey Williamson.
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the medium run: growth may be nccessary to widen some of

the bottlenecks which make the Minister's lot so difficult, but
before this happeons the balance of payments and disttibutional
problems which accompany growth may nake it impessible to sus-—
tain.

The algebra which illustrates this dilemma is only tedious,
and not complex. llowever, (o help signposti. the way through the
symbols hefore we set forth, the following remarks are perhaps
useful;

(1) 7the formal maripulations are purpose fully carricd out
in the traditional comparative static way, somcwhat simiiar to
those of Tsiangy (1961) in his Keynesian balance-of-paynents
paper. The main extensions arce incorporation f the non-traded
voods secior and explicit consideration of th- functional income
distribution. fThese, and the speculations which appcar below
on probable elasticities of substitution in production, the rela-
tive unimportance of the money market, ctc. are all grounded
in the ECLA-Structuralist tradition of Latin American cconomics,
and the model here is in some scnse a formalization of what I
take to be Structuralist thinking about short-term problems.
Others with Latin American experience--bias Alejandro (1965),
Harlierger (1964), Sidrauski (1968) ~~have followed roughly simi-
lar lines, although probably only Diaz would not clearly differ-

cntiate his product from ECLA's. In any case, the current work



is bascd on that of ali three,.

(ii) Like ccmparative svatics, good old fashioned distri-
bution theory cascs understanding, and is also adopted for that
reason. TFollowing Tsiang and the otlher cited authors means
assuming that all firms are on their fixed capital neoclassical
production functions with all that entails: returns to labor
are decrcasing even in the shoct run (i.e., labor is not a quasi-
fixed factor in any scnse), the real cost of labor is kept egual
to its marginél product in each sector, and the moncy wage stays
constant. Such hypotheses clcarly provide the basis for one
balance of payments paper and permit use of econometrically es-
timated e¢lasticities of substitution, etc., to put some numcri-
cal mecat on the modcl's algebraic skeleton. How ver other theories
of distribution and the lakor market--the Cambridge neo-Keynesian
model, where equality of wage and marginal product is dropped,
or the dual labor market modelc of Ross and Wachter
(1273) and others--could fruiffully be joined with the trade
Jap. Perhaps tlhis paper will stimulate such work, which might
provide & better description of the semi-developed "real world.,™

(iii) The analysis is also kept simple by non-considera-
tion of short-term capital movements, monetorism and all that.
Financial movements may at times require policy action in the
developing world (they began to do so in Rrazii in 1971-72, for

example) but are probably less vexing to the policy team than
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the other problcms’considgréd here. oOthers may dissent, of
course, and that could give rise to another sct of cxtcnsjons of
tl e present discussion.

(iv) rinally, note that detailed calculations arc presented
for only onc spccific measur: of cach target: real output in
base year prices, the deficit in balance of payments on current
account, and thc labor share of current national product. Other
indicators are relevant, in particular of the income distribu-
tion, Presurably the government is "really" interested in the
size distribution and the welfarc of the (urban, politically
relevant) poor. The rcal wage (which ncecessarily falls as out-
put increascs, on our assumptions) ay be correlated with the
welfarc of this target group, and totail labor payments more so.
Since the labor sharc is anothe)r probably relevent distribution
measure, cnjoys histdrical precedent, and fits well with neo-
classical production theory, we adopt it for the calculations

1/

here .~ For the cther target variables, the indicators
are quite standerd. Real output is presumably somcthing that

almost any government would want to increcase, and although a

reduction (or avoidance of a marked incrcase) of the trade gap

1 . . .
—/The rcader can casily cxtend the analysis to deal with
total real labor payments with results similar tec (but slightly
more optimistic than) thosc presonted.,
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may not be a policy goal per sc, a deficit which becomes "too®
big clcarly constrains policy choice. Treating the deficit as

a target is a simple means of expressing this fact.

2. The Model: Supply Functions and Tneomne Distribution

There are two goods-—-one traded, indicated by a subscript
"T," and onc non-traded, indicated by "H." In general, Greek
letters are used to label parumeters and Latin letters without
primes refer to levels of variables. A prime denotes a relative
differential change of a level variable, for shorrt a log~-change
(i.e., X' = dX/x is the log-change of X).

We begin by describing the supply side of the economy,
noting that short-run ncoclassical assunptions imply that the
log~change of output in either sector Qi (i=7, 1) is equal to
the log-change in that sector's employment Li multiplied by its
labor share a.:

Q:!L = O’iLi i=m7 H . (1)
Further, logarithmic differentiation of the marginal produc-
tivity condition w/Pi = BQi/hLi (vhere w is the money wage and
Pi the price cf good i) gives thé relationship

Qi - Li = Oi(w' - Pi) i=17, H (2)
where o, is the sectoral clasticity of substitution, defined
in the usual way.

These equations suffice to describe all supply responses,

Since the strategy to be followed in solving the model relijes



on rewriting all cquations in teorms of price log-changes and
deriving excess supply functions, it is convenicnt to rearrangce

(1) and (2) as

Li = oi(Pi - W )/(l - Cl’i) i=T, N (3)
Qi = rrivi(Pi -w")/(1 - cvi) i=7, 1I. (4)

The algebra carn be simplified by also assuming at the beginning
that the money wage is fixed,

w' =0 (5)
and fLoatlng all prices &s being mcasured in wage units. 2/ Oon
this assumption, we can casily write down cguations for log-changes
of monecy incomes of workers and capitalists as functions of pbrice
changes. If Yw (= wLT + wLH) is total workers' income in nominal
terms, its log-change is just a weighted sum of the cmployment
lo¢-¢hanges from eguation /3),

(v, = D0/ (-w ) Ip + (A o /(1o Dy (e

T T T H H

where cach weight Xwi is the share of total labor income origin-~

. . W
ating from sector i (e.g. \ =wL /Y).
’ wT T
Similar expressions for log-changes in capitalists' in-
n .
come Y and total money income Y are

Wy UnT/(l“’T) ]p&‘ + [)\nu/(l-frn)]pl.}' (7)

and

2/Oualitativc (and in the numerical simulations below,
quantitotive) implications of the modcl a~c not giecatly nmodi-
fied if amwore realistic specification of tne forn ws g(r,.r
total caployment) is adopted, where g is homogeneous of
degree less than one.

.
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where th~ xni in (7) arc scctoral shares in total capital in-
come (defined analogeously to the xwi in (6)) and the Oi in

(8) arc bha=e period sectoral shrres in total money income Y
Thece outwnut shares also enter naturally into the definition of
an aggregate price index P for the economy, the log-change of

which is

''= 6 p' 4 85 p' . 9
P T T H H (9)
Equations (6) - (9) will providec a means for

tracing factor payments around to the demand side when we closc
the model. However, thev can also e used to say something di--
rectly about the cffects of price chnngcﬁ on rcal incomec and
the labor share, two of model's threce target variables. Begin-
ning with the latter, note that the impact of the pricce log-

changes on the aggregate labor sharxe « 15 given by

e} «
w T l-o ‘ B 1-o
ot = (¢) -y =0 o = S TR SYN | N - SRS 1Y
(x") Y T 7T l-a o ’lT H I 1-u « )3
T 1
= § (0% = 1)Yp*' 4 0O (0o==1)D" \
o (OF VP 0 (01 Py (10)

where o% = oi[yj/(l—ui)][(l-y)/a], is a factor-share weighted,

short-run "general equilibrium” clasticity of substitution for
. 3

sector 1.—

The final line in (10) essentially states that the overall

-

3/

=" Derivation of (10) ic straightforward when onc roies
that the X's, sccltoral sheres in total faclor pavients, ave re-
lated to the factor sharces « and scctltoral shares in outputl »
by identitics such as

=a 0 /(
@ T/( 0.).

LU Y S 4
wT " 'p H 11
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labor sharc will ipcrcase'with an increasc of a scctor's mar-
ket price as long as the scctor's factor-share wveighted elas-
ticity of substitution °r excceds one.  This condition is prob-
ably not satisfied in many semi-in”ovstrialized countries. MNan-
traded scctors such as transportation, utilities and professional
services (which provide most of value added in services, as op-
posed to strictly vending activities) have rather Jow clasti-
cities of substitution, while higher elasticities in traded
goods sectors (cconometric evidence indicates that cT may ap-
proach ox even excced one) arc offsct by low relative lalor
sharzs. Although firm statements are not possible, it appears
that rising prices will probably worsen the income distribution.
Since price increases will be a concommitant of expansicnary
policy in this paper's model (as indeccd they are in any Keyvne-
sian model in which iabor is paid its marginal product and there
are decrcacing recturns), one policy dilemma alrecady begins to appear
By adding up the sectoral output loyg-changes from (4)
with appropriatc weights, or else taking the difference of
equations (8) and (9), we can get an expression for the log-
change in total real output Q
Q' =y =Pt = [0 00 /(1) I o Lo 00/ Qo) e (L)
As jus® mentioned, a price incrcase in at Jeast one scctor ls
a nexessary condition for a real output improvement. The nag-

nitude of Gw responwe to mvincrease in Pi depeads on te owresarding supch: s,
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ply elasticity Oiwi/(l—w,) and its sharc in bacc-period output.
i
From (10) and (11) it is clecar that policy instruments

can only move the target variables by changing the wage-unit

3 - 4/ : 3 * . .
prices of home and traded coods.— It 15 intecresting £o inmuire,
then, what given changes in the targets will regnire by way of
prime adjustments. The answer is given in matrix form by the

following cxprescions:

= - 0o a -4 P
] _e [of 2 r Id ]
pT; _Jl_a:il i1 p(CE=1) (Y /v)
i1 & (12)
{ A
! 6 ¢ o & (0%~ '
P' _ _TQTJT T( 1) (¥/P)
11 l-o
T
S - -— - e -J
where
=6 £ o3 - Rex 2
i JTJ”[J/(I J)](GT 0”). (13)

On our suppocition that the weighied clasticitice of substitu-
tion cz arc less than on2, the first row of the matrix» in (12)-
is positive and the sccond row negative. lence an incrcase

in either the labor share or recal output (with the other target
held constant) requires PT and I>;.I to wove in onposite dircections,
the actual changes depending on the sign of 4. In the more per-
verse (but perhaps empirically wore likely) case, 4 will be nega-

tive, corresponding to a traded goods sector with both a rather

ﬁ/This is not strictly true, since tax rate changes can
aifect both wecal output and factor vavments. llowovsy, direct
taxes on cither labor ov capital inconcs ave unimpovtant in nost
semi-industrialized courtrics while indirect tawes, althouvgh
ubiquitous, cannot be wodificd in the shorté run for purpos=cs
of influcncing aggreqate demand.  This lack of acility cxploins
why indirezst taxes arc not cavried cexplicitly in the fommilation
of the moad.l.
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low eclasticity of substitution and low lubor share. If these
conditions obtain, an increcase in cither output or labor share

will require a reduction in 12 (an appreciation of the currency)

i
and an increasc in P”. T'o decide whether policics to achicve
thesc pricce changes can be formulated, we have to look at the
remaining oquations in the model. A priori, currency revalua-
tion coupled with inflation of home goods prices looks like a
difficult piece of price manipulation, but I would venturc to

say that it is one that has been attemptced from time to timc

in recent third world history

3. The pModel: Demand Eauations and Policy Instruments

The next step in the analysis 15 specification of the means
by which the government can influence price levels. One policy
instrument, frequently rescrtcd to, is the money supply. We
assume that the government can control the domcstic currency
stock D“, so that total money. supply D is given by

D=D_+ P_D

H T
where the second term represents Isreign currency reserves valued
at domestic prices. The simplest hypothesie about money demand
(that it is unit elastic with income) implics that

d,..

D = YD (i+c),
) d e

where the function D specifies the depondence of money dewmand

on the nominal rate of interest, i.ce. the recal rate i plus the

expected rate of inflation ¢. Combining the two lorcgoing cqua-
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tions, taking the logavithmic dervivative and substituting for
Y' from (8) gives the following Jeagtay cxpression relating log-

chanqges of vaviables centering the woney marked,

l+a, (¢ ~1) ron N -
[.’) .__.L_l —_— __.'_I‘._'..‘] LA _.._._”._.I.. - - K (lJ ""CO’)
T V-a, D] T Hol-. 1| e
r )
D NP DD
R 1) S N D

5 - (14)
where I is the intercst-clasticity of the velocity of moncy.

Unless forcign eoxchange rcsecves are a very lorge share
of the total woncy supply (an unlikcly event in exchange con-
strainod cconciiics) P+ will have & positive cocl{ficicnt in (14),
and Ph will hiave one in any casc. Other things caual, an in-
crcase in the woncey stoch reguires o decrcese in the interest
ratc 1 vhen prices stay constant (or an increase in at least
onc¢ pricc when 1 1s constant). If both D and i don't change,
then an increase in PH must be acconpanicd by a decreasce in PT,
and vice-versa.  These obscrvatiors alout directions of responses
[ 24

. D
are valid fcr any reasonable parancter valucos,=

Tarning to the goods mmarkets, we obscerve that the non-traded

=
3/In patticular, they will Le valid 14 workers and copital-
ists have different noncy demand functions, &8 Geordescu-iocaan
(1970) sccrms wo ossume in a rceent Structuralict papec.  7he
Georgcscu hypathesis would reauire podisication orf Whe coeffi-
cients of the price log-changes in (14) and wwply diffcorent
estimates of Lhe ounntitetive impact of nencstary nolicy on the
income distributicn ond other variableas, bat the cualitative
theory wonld not he altcered by this coawnlication,
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commodity must satisfy a demand-supply balance of the form

Q “CwFCn+G
H H 1 H

where CK and C; are total purchases of home goods by workers
and capitalists, and GH is thc corresponding government pur-
chase. 1In principle this equation should be rewritten to take
into account scparate demands for investment and consumption
uses, but for pxcgont purposes it is most convenient to fol-
low trade theory tradition (once again) and aggregate these
two expenditure items.

It is straightforward to diffecrentiate this demand-sup-
ply balance, and get an expression in log-changes of quantities
supplied and demanded. These quantity variables can be cxpressed
in terms cf price log-changes after substitution from (4) for
the supply response and frcm (6) and (7) for the dependence of.
factor incomes on prices. The resﬁlt of all this manipulation

is the equation,

W TT
QHOH C” A W )\WHGH ] n )\r}.l
pr(=fLll _ Hpwo W wWIHy Hpn o, T mH g
-y i =’ - il 4
Hl-o, Q- u H o l-o 0 Im Hl-w
(% n w
c C X C C
Hr W w _wT T] I m {0 H w H 7
- e e ———=] ¢+ -—[e + + = n" ¢ =
PT[Q (e T H l-u o [ nr ¥ 'n 1 = 1)+ i 9. ™ T o qz]
P 1 H H
G
11
T2 — G'
Q; H

where the elasticity of demand of workers for good i with respect

. . w . - . W . .
to price 3j is gij' the inceme clasticity is Ci' the clasticity
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with respect te the intercst rate is ﬁﬁ, vl S0 on.,

As written, Lhis cquntion takes the form of the logarithmic
derivative of the cxcess sapply function for the home good,
with the change in government purchases as the forcing variable.
On Welrasian stability grounds, the cxpectation would e a.pdsi-
tive cocfficicnt for Pﬁ. llowever, when there is more than one
consuming group in the economy, stability may be foiled by in-
come cffects.é/ The interesting special case in which most of
capitalists’ expenditure is devoted to the traded good (either
for consumption or investment) illustrates this possibility,
The coefficient of Pé then approximates

g «
I w . ._..._U_..”.__.. ( o - A w f) ) .
FUI o 1—0-11) ‘H H

This can be negative when the workers' price clasticity of demand
for the howe good is closc to zcro, their income clesticity is
high,

the home industry has a large share of output and
its elasticity of substitution is high. Empirically, this conca-

tenation is unlikely, so that the coecfficient of Pﬁ is probably

. 7 .. . -
p051t1vc.—/ Similar arguments idmply that the coefficient of Pé

6 .. .
“/Thls is well known, and has bheen discussed thoroughly
in the offer curve aualysis by Jolnson (1959).

l/ln his fascinating study of Argentina Carlos Diaz Ale-
jandro (1965) wmaintains the opposite, thot the worliers' income
clasticity of dawind for the home good and that sccvor's elas-
ticity of cubstitution arc suificicntiy high to nmaxe the P' co-
cfficicnt negative. 9his has some interesting conscauences, which
wo discuss in succceeding footnotos,
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will be positive, so that the demand supply relationship for
thc home good finally rcduces to

-a LN Py : 1! =) MR 15
NP3 L IR PP PO 5% (15)

whcre all the “i} arc positive.,  (The meanine of the sub-

scripts will pecome clear st.ortly.)
The balance cguation for the traded good scctor in level
form is

=C_ +C + ‘+ )2,
QT T I CT

where E represents net cxports.  The balance of payments is

-E = bT,

where b representz the rate of inflow of foreign capjital, which
i ave

ultimately 15 cumulated into the stock of {foreign currency

DT' These ecguations can be combined and aifferentiated, and
substituiions sinilar o theoe nnde Lo get (15) give risc to
the final cquation of the moclel,

{16)

a,.P' - a__p' ¢ a__i' = —b,ﬁ'
31° 7 32’1 33 37

where it is assumed that govermnent cxpenditures on cither
traded goods or iumports are emall crough to be ignored. The

indicated signs of the cocfficicnte Seem o be the most prob-

8/ . . . .
able ones,=" and not surprisingly mnply that an 1ncreasc in
[ Jly P-y

§/0ncc again, bioz Alcjandro dissents.  If the supply
elasticity for the traded good ic verv Jou (as indeed is the
casc in Jaogenting where bheef suboly deslines in responsce to
an exehange ratc inerease in the ehoot ron o while cattleren
build up theiz herdn) and Copllaliste’ contumntion qoes largely
Lo traded goods, the coefficicent on v& in (16) may be ncaative,
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the tradcd good's price cr a decreasc in the home good's price

would lcad to an increase in net cexposts.

4. Compavative Stalic Aualysia of the FEffects of policy Instruments

To recapitulate Lriefly, in scction 2 we saw that two of
the target variables--the real incomc level and the labor
share~-arce decermined crelusively by the prices PT and PH
(again reccall that these are measured in terms or wage units) .,
Morcover, simultancous improvement in both the targets may well
requirc P&“O, Pﬁ>0, on plausiblc assumptions about the labor
sharces and short run clasticities of substitution in the two
sectors,

In scction 3, cauations (14) through (16) show how the
prices in twrn inceract with the domestic money cupply D”, the
interest ratoe i, government purchases of the non-traded yood
G”, and nct oxports E (or the sign-reversed capital inflow vari-
able bT). With a short-hand notation for the coefficients of

(14), thesc cquations can be rewritten as

— - - {
a i -a iopr ! L b.op' !
11 12 TNay 0 Py | Rt
: : !
-2 a a_ .t P L. G 17
21 Y22 a3 Py o i 2u | (17)
< =i, a,. I l i’ : - .)' ‘
31 T3 f33c i 1 AL
Scveral easy oxercises with this systenm (Which ecvidently rcquires

three of its six included variables to be deterwined by the other
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three) serve to demonstrate that simultancous improvement of
all target variables is impossible in the model we have con-
structed.

For the First of these, consider Lhe case just mcntigncd,
where the goverrnment desires to jnercase real output and shift
the income distribution toward libor. 7The requisite price changes
usce up two ol the three degrees of {reecdom in (17) . We can
see the implications of this by inverting the first two cqua-
tions of this set to gct

-1 [ P22 TV ;b Nn' 4+ v

a i
] = (a11a22 + al2021) i ) !;blcv ) jl3i',
| 21 n o 23t oo (18)

. " —
11
[}

2

LI

1

-
i P,
P,
- ‘ '
Inspection of signs shows that the output/iacome digtrjhution
improverent will reqguice an incrense in goveranent cxpenditures
dirccted toward the l:bor-intenssve non-traded coods :ector,
a probable fall in intercst rates and a change of c¢ither sign
(but not a largc increasc) in the money supply.,  From the last
equation in (1%), tnis particular policy cowbinzcion will lead
unambiguously to an incrcase in bT' the trade deficit., Simul-
taneous improvements in output, jncome distribution and the
balence of payments arc simply impossible in this cconomy, on
our assumptions about substitution and reecponsce elasiicities,
But the situation jic really cven worsce than thig rather
pessimistic result jwplics, for it is Fikely ihal the intorest

rate cocfficiente in (19%) will be auite smell, reflecting the
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poorliy dcveloped state of capital markets in most scemi-indus-—
v . 9/ . - .

trialized countrics.= Taking the obvious step of setting the
interest rate cocfficients to zcro gives a version of (17)

in which the strict quantity theorv of monaey rules, and excess
demands for goods arc unresponsive to the interest rate. In
this case (18) hecomes the following two cquations, which deo-
termine price changes in terms of changes of the money supply

and government purchascs,

|
11 12 13 (19)

Furthermore, consolidation of equations (10), (1l1) and the
last line of (17) shows hraw tho target variables respond to

the price changes deternined in (19),

—— -

W R o
(Y /Y) "' | -d ~d,
11 22 .'P,

(y/p)' ,= a d,.

21

] Dy _J A3 =y !

i

Putting (19) and (20) together would clearly give a system

RV . :

—"This is an cmpirical matter, of course, but the judgment
above seems to be supported Ly available evidence. Certainly
consumption decisions in countries #9715 cted with persistently
high rates of inflation are not affectod by sintll variatione in
interest rat:s, and since croadit for investmonts is not obtained
through capital maricts (Lut ratler s rationed explicitly,
often by the Central Boni) e interes: clisticity of investaent
is lively to be aanll, alae, Finally, the interoenst clasticity
of the demand for ironey jteelf vanally turns ont to e statis-—
tically significanl e ceonomicnlly rathar =aall in the ccono-
metric entinanes of this caeation.  fihese considerations suggest
that the redecert conation sveatem (19) in 0f mome relevance for
policy aniiveis in 1,00 4. Inased, seccthing rasher close to it
was the & lyiiol) banie of T sor G Uionetary policy

opaeraticn in Latin americn Aueing fhe 106005 Seo Cauns (1072)

Vvt co o

for doteite.
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in which there arc only two instruments and thiee target vari-
ables, so that arbitrary values for the three targets could
not be attained. Another way of putting thc same thing is to
say cthat even in the short run wodel considered here, the
exchange rate and monctary policy arc not independen: instru-
ments in the absence of a smoothly functioning money market.
The first cquation of (19) summariios this, showing that the

exchange ratc log-change P& 1s a deterministic function of Dé

and Gﬁ. The rolces of exchange rate and money . supply could be

reversed in this equation--indced this may be morc realistic--

. . . 10
but the basic point rema1ns.-/

10/ . - .
— We can vse these cquations to underline onc of Diaz
Alejandro's impostant conalucione, I wo danore the interest

rate in the last two cquations of (17) and tolve thom for price
changes in the casc whercavoernment expenditvres cemain constant
and the bilance of payments inproves, we ot

. ]
l p) o -a. Tt |0
| = (... - a o) 1 .32 221
e 21932 7 T22%31 ca. -a |
L_llj L 31 2%J L;b3DT, .

If the own-price excess supply clasticitics of both non-traded
and traded goods have the cupected signs (i.e. a and a are
positive and large), the doterminant (a, 5 2? u*il be
negacive and balance of payments anxovcnent w:l? rccuch an
increase ir both vrices (to be ratifiecd by an appropriate mone-
tary policy, calculated from the Ji.cst equation of (17)). The
first two cquations of (20) show that this will icad to an in-
crease in rcal income and a decrense in the labor share--once
again all three policy goals arc uneliainable. (The increcasces
in real income and home good price acaompanying non-deflationary
devaluation arc classicel rosalbs, perhaps first obtained by lar-
bergesr (1964).)

When Diaz Aloiendro's arguuents about the a.. cocfficients

. - . J .
arc valid, the real incor.e imprevement doesn't tala place. In
cffecct, he asserts thac S avopecielly) and a, . cre negative

and small in ahoalote valud,  Nence, balanee ol payments inprove-
ment reauices devalvation (1!-0) aad o desrense in the hone good's
. guirease

(POOTHOE: COMPINULL O BT PAGE)
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The internel workings oi this sy:tem are shown ir Figure
1, based on Chilcan data which will be duscribed in the next
section. The lines in the lefi pancl are level curves showing
different PT—PH combinations conuistent with given levels of
the money supply or government spending. Shifts in these instru-
ments lead to price changes as the intcrsection of the two lines
changes position. 1In the Figure, an increase in the money sup-
pPly leads to increasecs in both prices:; a fall in government ex-
penditures requires a rise in PT and a fall in PH'

The right panel shows the cffects of price changes
on the three target variables. The lines are again level curves
based on given values of the targets. Pcrusal of both panels
illustrates our previous conclusions:

(1) The traditional dezflationary policy invelving reduc-
tions of both money supply and government expenditure would be.
consistent wit the kind of price éhangcs necessary to improve
the balance of payments in this kXind of economy--a fall in PH rela-

tive to PT. This nay cven be achieved without adverse shifts i the inxrs

price. Since Diaz assumes tlLat the elacticity of substitution

is high in the H-sector and low in the T-secctor, these price
changes can easily lead to a drop in real income, as can be seen
from (11). And from (10) the elasticitiy assumptions would im-
ply a fall in the labor share as well. Smell wonder that Finance
Ministers usually last for less than a year in Argentinal
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distribution, but real outpuit and futu;e growth will be severely
penalized.

(ii) Devaluation can also be accompanied by monetary
‘expansion, a policy opticn discussed by Sidrauski (1968) and
Coopér (WA). As described in footnote 10, the balance of pay-
ments and real income will improve, hut the labor share will
fall.

(iii) Price changes which lead to incrcases in both real
output’ and the labor share form an extremely limited set,
shown by cross-hatching in Figure 1, As we saw in discussing
(18), such decreascs in PT andvincreaées in PH can be achieved
by increcases in government expenditures with accommodating
monetary policy. The cost is of course an increase in capital
inflows (and ultimately an increase in the money stock which
will offset the gains. made on the distribution side). on
the other hand, an exogenous.increase in capital inflows (pro-
vided by foreign aid, for example) can permit both real output
and distributic improvements, without inflationary conse-
quences if they can be sterilized. The aid would permit an
overvalued exchange rate and high prices for non-traded goods,
two typical phenomena in exchange~constrained economies. Tt
would also permit fairly high incomes and labor shares,

strong justirications for sticking to an overvalued local cuir-—
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rency in the first place.

5. Some Numericul Scnsitivity Analysis

All in ali, Figure 1 represents a fairly unappetising
manu of policy choices. It is obviously important to check
whether this is "representative" of semi-industrialized coun-

cc, or is only an artifact of the particular parameter values

}2e

tr
underlying the graphs. 1In this section, we verify that our
conclusions hold for a fairly wide range of values applied at
least to the Chilean economy. The model used for these exer-
cises is similar to that of last section, but was made somewhaf:
more complex to permit easy analysis of the economy in terms of
national accounts data categories. Specifically, we rccognize
the existence of

(1) two traded sectors, unprotected traditional exports
(copper in the Chilean case).and highly protected manufactures;

(ii) government expenditures by the three sectors, direct
taxes on labor and capital incomes (net of depreciation), in-
direct taxes on domestic production and tariffs on volumes
traded;

(iii) depreciation and its contribution to savings;

(iv) different consumption and savings functions from the
two types of income; the former are based on Frisch (1959) scheme

which permits a wide range of price and income elasticitics.
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(v) separate stocks of domestically produced capital
(plant) anl imported capital (equipment) in each sector, with
corresponding net investment activities.

When this model is written out in log-chany¢ form, it
has about fifty equations. lland solution would be possiblec,
but tiring; it is simpler to let the computer to invert the ma-
trix instead (relevant parameter valucs are summarized in Table
l) . Besides we already know pretty well from last section how
the model is going to work.

Changes in Elasticities of Substitution--0on the face of

it, many of the conclusions we have drawn depend on "low" clas-
ticities of substitution in production. It is natural to ask
whether higher values of these elasticities would make the

policy picture brighter. A partial answer is provided by Figure
2, giving changes in real cutput and the labor share which ac-
company a log-change of -0.50 in total capital inflows accom-
modated by devaluation and an'increase in the money supply.ll/
The elasticities of substitution unde.lying Figure 1( tﬁe “basic"
values) are two-thirds in sector twe (traded goods) and one-

third on sector three¢ {non-traded goods). Figure 2 shows that

;l{n terms of rigure 1 (left pancl) this corrcsponds
to holding GI constant and sliding the downward-:sloping D
level curve ko the northeast. This permits capital inflows

bT to fall, as shown in the right pancl.



Table 1: Values of Yarameters {or Chile

Production Paramctors

Scctor 1 Scctor 2 Scctor 3
(traditionual exports) (other traded goods) (non-tradnd goods)
Output 2.6 11.7 6.15
Labor share 0.2645 0.3771 0.5917
Intermed. import share 0.1203 0.1286 0.0567
Non-traded capital stock 0.0 10.44 12.76
Traded capital stock 3.90 8.37 7.73
Elas. of Subh. 1.0 0.6667 0.3333
Employnent 0.046 1.297 1.585
Indircect tax rate 0.0023 0.0666 0.1171
Balance of: Payments
Post-tariff World
price price Tariff
Consumplion imports
(non-conp.) 1.3 0.585 1.2222
Intermediate I:ports
(ron-comv.)
Sector 1 0.312 0.203 0.5385
Sector 2 1.404 0.913 0.5385
Sector 3 0.308 0.200 0.5385

Imports of traded capital
goods 1.300 0.975 0.3333

Factor payments (to) abroad 0.682
Net exports

Scector 1 2.600 2.600
Sector 2 0.900 0.600

o O

Monev Market

Einccted rate of mrice increasc 0.30
Real ratec of intcrest 0.075
Elas. of velocity with resmect to nominal
interest rate -0.30
Domestic money supily 1.658

Foreign currency Peserves 0.500



Table ) (Continucd)

Savings and Investment
Rates of depreciation

Non-traded capital stock 0.02
Traded capital stock 0.04
Wage incomes Rental incomes
(net of dep.)
Savings shares 0.0 0.04885
Elas. of savings share w.r.t.
rcal interest rate 0.0 0.1
Elas. of net investment (all scctors) w.r.t. rates of
return 0.10
Elas. of net investment (all sectors) w.r.t. real
interest rate -0.05
Gross investment 3.2
Net capital inflows 0.358
Net investment 1.936
Net national saving 1.578
Consunntion
Wage inco os Rental incomes  Government

(net of dep.)
Engel clasticitics
(and cons. levels)

Scctor 1 0.0 (0.0) 0.0 (0.0) (0.0)
Scctor 2 1.050(7.254) 1.050(3.346)
Secctor 3 (.900(1.913) 0.750(1.287) (0.20)
Imports (.782(0.785) 1.300(0.515) (1.75)
Income flexibility ~0.784 -0.784
Total consumption 9,952 5.148
Net direct taxes -2.623 0.502

Notc: All monctary values are in billions of 1965 Chilean Escudos;
employment fiqures are in millions of man-years.  Government consumption of sec-
tor 3 product includes investment in residential housing. The data for this
table was picced together from several not necessarily consistent sources.  For
more detail, sece Taylor :nd Black (1973),
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higher elasticities of substitution in the traded goods sector
(number 2) would have some impact on the responses of the tar-
get variables. However, even with the non—tra@ed clasticity of
substitution 03=0.9 (probably an unduly high value) 02 must

be substantially above one before the devaluation has a

"small" negative effect on the labor share. Much the  same con-
clusion applies when devaluation is accompanied by a reduction
in government expenditures in the non-traded goods sector, ex-
cept that the decrease in the labor share which accompanies this
. A . 12/
policy package is increased as 03 assumes higher values.—=

Higher Interest Elasticities--Like Figure 1, the foregoing

analysis is based on the assumption that the interest rate does
not change. Table 2 shows the effect of relaxing this rather
strong assumption. Tﬁe policy mix underlying that Table is
an increase in capitgl inflows (perhaps from foreign aid) ac-
companied by an increase in'government expenditures on the
non-traded good. The first column shows what happens under a
monetary policy designed to keep the interest rate constant;
the second column permits a large (fifty percent) increase in
the real rate. The effects are Quite small, justifying our sec-
tion 4 analysis ignoring the interest rate.

The third column, on the other hand, shows what happens

when the model's interest rate elasticities arc set to higher

"

:24he policy corresponds to sliding the G . level curve
o the southeast in Figurc 1, while holding the DH curve
approximately constant.
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Effects of a 50% Increass in Capital Tnflows hccom-
panied by a 10y Increase in Government Ixpenditurces oh Non—
Traded Goods

No change in 1Interect rate Intevest rate increzs

Log-Changes interest rate increases 50% 50%; high interest
‘ elasticities

Exchange rate 0.1136 0.0980 0.0477

Money supply 0.3082 0.2271 0.0506

Employment 0.100 0.087 0.042

Real OQutput 0.0415 0.0358 0.0173

Labor Share -0.0555 -0.0479 -0.0231

Note: The "high" interest elasticities are money demand
(with respect to nominal rate): -0.6 as opposed to ~0.3; invest-
ment demand; -0.25 as opposed to -0.05; savings share from capi-
tal incomes: 0.3 as opposed to 0.1.

Table 3:
Effects of a 50% Reduction in Capital Inflows Accompanied by a
50% Reduction in Sector Two Tariffs

No .change in Sector 3 govern- Sector 3 governmern=:

Log-Changes government ex- ment e:xpend. in- exp. increases 2
penditurc creases 10%

Exchange Rate 0.1041 - 0.1528 0.2015

Money supply -0.1987 -0.0488 0.1011 -

Employment -0.060 -0.009 0.042

Real output -0.0657 -0.0449 -0.0240

Labor share 0.0527 0.0257 ~-0.0012

Note: The calculations are made with the bhasic parameter
set.
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values (details in the 7Table's note). Although the directions
of the effects of tﬁe policy package are not changed by these
elasticity changes, the magnitudes are. cClearly, the moncy
supply does not have to expand nearly as much (presumably lead-
ing ﬁo a smaller inflationary impact in the medium run) and
some of the other changes are moderated. Howevér, the "high"
interest elasticities are indeed quite high for a developing
country, and the third column probably gives an elevated upper
bound on the importance of interest rate changes in the short
run.

Trade Liberalization--The present model permits investi-

gation of more realistic policy alternatives than the two-sec~
tor model of last section. In particular, we can look at the
effects of trade liberalization, i.c. reduction in the fifty
percent tariff-cum-subsidy which is assumed to apply to Sector
Two. The traditional IMF stabilization package

has coupled devaluation and liberalization. Its effects in this
model, shown in the first column of Table 3, arc cathartic.

Even if government expenditures rgmain constant (which the

IMF wouldn't like) a fifty percent decrease in capital inflows
qoupled with a reduction in the tariff from fifty to twenty-five
percent would require a twenty percent reduction in the money
supply and a contraction of real output approaching seven pcr-

cent. At the cost of greater devaluation, the effects on em-
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pPloyment and output of the trade liberalization policy could
be mitigated in the short run by increases in government ex-
penditure on non-traded géods. As. far as I know, this expén-
diture~switching package has nof been widely applied.

At least on the basis of the present analysis, it might
merit further investigation. Certainly, long run considera-
tions would argue in favor of trade liberalization, if it
could be made more palatable in the short run.

Wages Responding to Price Increases--Iinally, we check

the behavior of the model when the monéy wagelé/ increases

in response to price increases. 1In thé exercises conducted

thus far, it has been assumed that the overall money wage rate
has an elasticity of 0.1 with respect to the general price level,
Takle 4 shows what happens when this elasticity is increased,
for the policy package in which the balance of paymentsg im-
proves by fifty percent while government expenditures stay con-
stant. (This is the policy mix underlying IFigure 2.) Although
the Table shows that the qualitative characteristics of the
model's responses are not changed by including this wage effect,
the magnitudes are. More inflation, lower output gains and

a, greater reduction in the laboi share all have to be accepted
when this sort of wage responsiveness enters the picture. Since

most of the econometric eviderce seems to indicate that the rele-~

lg"/'l‘n be precise, we should refer to the money wage struc-—
ture, since the model is bazed on the assumption that pre-exist~
ing proportions among diftering secctor wages are preserved
under all policy changes.



Table 4:
Effects of a 50% Reducation in Capital Inflows with Constant
-Fiscal Policy, for Different Elasticities of the Money Wage
with Respect to the Price ILcvel
Elasticity Values

Log-Changes 0.10 0.45 0.80
Exchange Rate 0.0649 0.0951 0.1915
Money supply 0.1583 0.2253 0.4396
Money wage 0.0058 0.0398 0.1487
Employment 0.050 0.046 0.030
Real output 0.0206 0.0181 0.0103
Labor cshare -0.0285 -0.0289 -0.0305

Note: The calculaiions are made with basic parameter
values except the wage elasticity.
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vant elasticity is one-half or more, workers' pressures for their
nominal wages to keep up with the price level
are yet another restriction on policy flexibility in the short

run,

6. Summary and Conclusions

The salient characteristics of the type of economy considered
here are the following:

(i) There are two sectors, producing trgded and non-traded
good;. The latter is characterized by a fairly low elasticity
of substitution and a high relative labor share., If the elas-
ticity of substitution in the traded goods sectér is on the or-
der of 0.75 or so, then shoré run imprévements in both the labor
share and real income may well call for revaluation of the ex-
change rate and an inc?ease in the home good's price (prices
of both goods being measured in wage ﬁnits).

(ii) If ekcess supply functions are "normal," such. price
changeé will lead to deterioration in fhe balance of payments.
on the cher hand, devaluation-induced improvemént in the bal-
ahce of payments (with constant government expenditure) can lead
to an improvement in real incone, but reduces the labor share,

(iii) If the economy is formally unstable, due to capital-
ists' and laborers' concentrating their expenditure demands re-
spectively on the goods intensive in ractor payments to them~

selves, then balance of payments improvement in a comparative
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static analysis may entail reductions in both real income and
the labor share.

(iv) If the additional realistic assumption is made
that elasticities of excess supply functions for the two gonds
with respect to tﬁe interest raée are quite low, then in gen-
eral improvement of all three targets (real income, balance of
payments, and incomc distribution) will be unattainable.

(v) Numerical sensitivity analysis based on Chilean data
indicates that these (and other) rather pessimistic results hold
for fairly wide ranges of "plausible" paramcter values, as long
as the model's short run Keynesian assumptions are maintained.

All this may explain at least in~paft the peculiar stop-go
policies which developing countries often follow. Policy aims
at improving one target variable until other target variables
fall so short of their hoped-for values that policy must be re-=
versed. The proximafe cause of policy reversal might usually
be a balance of payments crisis, although a deteriorating income
distribution can also lead to problems.lﬁ/

So what does one do about the situation? Picking out

specific features of a general equilibrium system and assert-

ing that they "cause" its conclusions can be extremely misleading.

lﬁ/See Nelson, Schultz and Slighton (1971), chapter 7, for

an illuminating discussion of exchange rate and income distribu-
tion policy problems in Colcmbia.
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Nonetheless, two specific characteristics of the model seem to

be largely responsible for its pessimistic projections. One

is the assumption of lcw interest elasticities of demand for

both goods and money. This is supported by the econometric
evidence, and presumably is due to underdevelopment of finan-

¢ial and credit markets of all kinds. Hence one (rather consaiva-
tive) conclusion is that the absence of these markets is a sig-
nificant hindrance to the operation of short-run macropolicy

in developing countries. Koreca and Brazil may illustrate the
benafits of creating such markets on a large scale,

The scecond key parametar is the elasticity of substitution
in the traded goods sector. Its low value and the sector's low
labor share enter directly into the algebra which produces the
pessimistic resqlts; the benefits of an increased elasticity
show up clearly in Figure 2. Of courée, the low elasticity is
shorthand for many problems of poor entrepreneurship, imperfect
competition, lack of efficiency, etc., etc. =mifting trade
barriers after a long period of increasing protection to import-
substituting industries may be one way ot dealing with such
problems; more far-reaching modifications of the country and
its economy.may suggest themselves as well. Finally, note that
economic growth sustained for a period helps widen out the bot-
tlenecks. The present analysis shows that the cost of growth may

be continusl balance of payments problems and/or deterioration



of the income distribution. oObvious remedies are respectively
foreign aid and domestic political repression. The reader can
no doubt recall examples of application of these medicines in

some of the current "success" cases.
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