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Oil Shock, Saving, Investment and Trade Balance: The Role of
Short Run Rigidity Versus Long Run Flexibility.
An interporak approach

Gabriella Chiesa

The analysis of external shocks of real nature, such as the oil shock, requires an
intertemporal framework to properly investigate through saving and investment decision the
outcome of the balance of trade.

By now there are quite few works replying on such an approach, M. Obstfeld (1980),
J. Sachs (1981, 1983), M. Bruno (1982), N. Marion (1984), N. Marion -L. Svensson (1984),
yet they are far from explaining the large deficits of oil importing countries and the joint
combination of trade deficits and fall in investment as the outcome of oil shocks .

Even more surprisingly they disprove the intuition, which can be traced back to the
income-expenditure model of a strict correlation between the magnitude of trade deficits and
real income losses.

M. Obstfeld’s conclusion is that trade deficit, as consequence of the fall in saving, can
occur only when there is a significant degree of substitution in the economy, when income
losses tend to be at minimum.

For J. Sachs (1981, 1983) real income losses per se do not lead to trade deficit, they
matter for the balance of trade performance only in so far the oil shock is of temporary nature.
The fall in investment due to permanent oil stock will tend to give rise to trade balance
surpluses and the poor performance of the oil importers trade balance can be explained only

by replying on the reduction in the world interest rate (J. Sachs 1981).



When & non traded sector is added to the world price taker traded
sector, M.Bruno {(1981) and N.Marion(1984), the results are no more
clear cuts, but the balance of trade worsening can be unambiguously
explained only by rises in the investment, as a result not of exogeneous
changes in the interest rates but rather of structural,technological,
parameters ,N.Marion (1984).

Here again the trade balance outcome is indipendent on the welfare
loss (1) and the framework cannot explain the fall in investment and the
worsening of the trade balance as the joint outcome of the oil shock.

The objective of the paper is to show that these conclusiens do
not carry on for the generality of countries which are price makers
of their internationally traded output, whose real exchange rate and
intertemporal terms of trade are, as endogeneously determined,additional
channels through which the external shocks affect saving and investment
and therefore the trade balance.

Now the magnitude of the real income loss, due to both the degree
of substitutability in production and the Jegree of wage flexibility, is
a relevant factor in explaining the trade balance deterioration, inde
pendently of the temporary or permanent nature of the disturbance. The
negative correlation between investment and trade balance performance
doesn't necessarily hold and the model can explain the joint outcome
of trade balance deterioration and fall in investment for both permanent
and temporary oil shock.

Moreover by explaining the real exchange rate and the intertemporal
terms of trade and bringing out explicitely the implications of the
asymmetry between the short and the long run on saving and investment,
through real prices effects, the framework fully exploits the explanatory
power of the intertemporal approach, whose interest relays on capturing

short and long run phenomena simultaneously.



The paper is corganized as follows. Section one reviews the
small open economy intertemporal framework and the effects of oil
shock in such an economy. Section two extends the analysis to the
case of imperfect substitutability between domestic and foreign
final goods. Here the real exchange rate at the two dates, the short
and the long run, and the intertemporal terms of trade are endoge
nous variables. The effects on welfare and the real trade balance,
deflated by an exact consumer price index, of real price shocks
are analyzed. Section three introduces the real wage stickmess as

a short run phenomenon interacting with the deflationary disturban

ces on the determination of employment and investment decisions.

1. The small open economy model

The framework throughout the wholé analysis is an intert
emporal one allowing for two periods, indexed t=1 and 2. All rigi
dities, predetwmination of the capital stock and possible price
stickmess, take place in the first period, the short run. Period two,
the long run, is characterized by fully flexibility of prices and
larger substitutability of inputs in production. the capital stock
is the result of the investment taking place in the first period.

The benchmark model,reviewed in this section, deals with
a small open economy (S.0.E.) for which prices of final goods (p)
of raw materials (pm) and interest rate (r) are exogeneously
given in the international market.
The economy produces a tradable final good (Q) in each period
using capital(K), labor (N) and imported raw materials(lm). The
period one final good can be consumed domestically, exported or

used as a capital input in the second period. The capital stock



in the first period is inherited by the past and it fully deprecia
tes at the end of period, the second period capital stock is endo
geneously determined bv investment decision made at t =1. -

1.1 Firms

Firms behave competitively by maximizing, for given la
bor and capital endowments, prices and production function,
t. t t t .
Q =Q(I_ ,K ,N ), the present value of domestic product (GDP):
m

11 11 22 2 2
Max {pQ(")-p I +D[pQ(°)-P 1}}= -
2 m m m m
11 1 1 2 2 2 2
Y (p ,p_,K ,N)+ DY (p ,p ,K ,N)
m m

wher D is the discount factor, D=1/(1+r), N is the labor endowment
fixed at full employment in both periods.

By standard properties of the GDP function (2) the profit
maximizing supply of final goods, raw material input demand and the

wage rate associated to the labor endowment are expressed by:

t _t t ot ot ,
Q=Y ¢ (p,p LK ,N) [17]
t t t t _t
Im = —th (p ,pm,K ,N) [2']
m
t t t t t
w =Y LK ,N 3"
N Pr ) (31
. . . . t .
denoting with w the nominal wage rate and with Y e the deriva

tive of GDP...., at time t,relatively the subscript variable.

The optimum value of the capital stock in the second period
will be such to maximize the difference between the present value of

GDP at period 2 and the cost of investment at date one.
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The investment function will satisfy the first order condition:

2 2 2 1 1 n
Yo (p P 51 ,N) =p /D [43
totally differentiating [Aﬂ and recalling its homogeneity property
of degree one:

1 1 20 a2 2 1. .2 2 2 2 2 0
iT= a - p7)-ab-av (D -p)-(y" /YT )H)aw 4
61= a(h - py-abuav, - Op /e (BB Y (47

b
m

2 . . .

a=YK/YK K <0 , from the concavity property of the production function;
b
2 . . . . .

YK < 0 for oil and capital complementary inputs in production.

sP

m

Given the small open economy assumption, whenever the wage rate
is flexible in the long run so to keep labor fixed at full employment
2 .
(dN"=0), investment decision is completely determined by the exogeneous

1 2 2
parameters: p ,p ,p ,D.
m

1.2 Households
Consumer preferences are represented by an intertemporal utility
function defined over consumption of final goods at the two dates:
U=U(C1,C2)
associated to this there will be the expenditure function, defining the
minimum present value of expenditure required to reach the level of uti

lity u:

E(P1,P2,u) =min{p1C1+Dp2C2 lU(‘ )2 u}

Assuming firms distribute profits to the households so to satisfy
their intertemporal budget constraint, and the government budget balance
over the two periods, the intertemporal budget constraint which should

be satisfied by households:

1 2 11 1 1 2 2 2 20 111 2 2 11 22
E(p , Dp ,u)=Y (p »p_sN.K ) + DY (p P _LNLK )p I (p ,p ,pm)~(p G +bp G )



defines at the same time the intertemporal Walrasian equilibrium for
the S.0.E.

Recalling the homogeneity property of degree one of the ex
penditure and GDP functions we can deflate by p1 and rewrite the inte

rtemporal equilibrium condition as:

1 1 12 2 12
E(1,R,u)=y (1,(p /p) ,N,K ¥Ry (1,(pm/p) ,N,I)-I(<)~-G -RG
m

1 2 . .
where small letters y ,y define real GDP, as deflated by the price of
_ 12 2,1, _ -
final goods at the two dates (p ,p ); R=Dp /p 1is the intertemporal
terms of trade.
By standard properties of the expenditure function:
1 2

1 2 2 1 1 2
E =C (R . E =C . C>0, C <0, C/E=C_ ,C/E=C
1 =C Rou) 5 B =C(R,u); Cp> 0, € <0, € /E =C, o BTGy

denoting with Eu the inverse of the marginal utility of wealth,the
lattest given by the right hand side of [5] .
The real balance of trade at two dates 1s given bv:

t1=y1—(C1+Ii+G1)
t2=y2—(C2+G2)
from [Sﬂ t1+Rt2 =0, trade is balanced in present value terms over the
two periods.

Totally differentiating [5? , recalling the properties
of the expenditure function, ER=C2, ang&he definition of the trade

balance ,we get:
1.1, Al 2 a A2 Al 2.2.42 1 2

E du=—(I T)T +t'R(D+p - )-R(ImT )T -(dG +Rd4G") [5"]
m

where T=p /p defines the international terms of trade between raw mate
m

rials and final goods and at the same time, given the S.0.E. assumption,

Fa)

the relative price of raw material for the economy under study. The

over a variable denotes the percentage rate of change.

(5]



The following propositions hold for the S.0.E.:

1) the welfare effect of an increase in the international terms gf trade
T, at both dates is indipendent of the degree of substitution between raw
materials, capital and labor, whenever the wage rate is flexible so to
satisfy (3?

2) Short run real wage rigidity, oil shock taking place in the first
period and government policy are irrilevant for investment decisions.

3) A current temporary oil shock unambiguously deteriorates the trade
balance as a result ofﬁ%alling in saving at a constant level of investment.

4) Starting from a position where the state of the economy in the first
period is replicated in the second period, output,real prices and
production factors are the same at t=1,t=2, a permanent oil shock
unambiguously improves the current balance of trade whenever the pro
pensity to consume out of wealth in the second period doesn't exceed
the propensity to consume at date one. If they are equal the trade balance
improves as a result of the fall in investmen& taking place at a con
stant level of saving.

5) The trade balance worsens if when the o0il shock takes place the
world interest rate falls as well:ﬁ’O. In this case the trade balance
outcome is the result of the mitigated fall in investment and the fall
in saving due to the substitution effect arising from the increase in
the intertemporal terms of trade:R=D>0.

Propositions 3), 4) also imply that only for transitory
shock the largest the income loss the gratest is the deficit in the trade
balance(3). With permanent shock the trade balance outcome is indipendent

on the country's income loss.



Propositions 3), 4) follow from the definition of the change
in the balance of trade:

111
dt =dy -dC-dI
1

’
L

for > 0, and constant levels of D,pt,Gt, with wage fl.exibility so
that [Bﬂ holds, one gets:
1 1 .
dt = -(1m11)71(1—cv1€)<0
where the right hand side measures the fall in current saving due to the
consumption smoothing of the income loss over the two periods life span.
When the worsening of the international terms of trade is

A2l 2 -
permanent, € =T = > 0,

>

1 1 1.~ 1 1 2. 2.~
dt =—(1 1)7T (1-C.)+C R(I 1 )T -dI
m W W m

2 21
where dI=-ay (Dp /p )<0 for Y < 0.
k,p m K
m

3

Considering a stationary state as the initial situation,

1.2 1 _2
so that I =1 ,1 =T :
m m

1 1 12 11
dt =-(I 1T )L (1-Cc.-C_R) -dI
m W OW

1 2
recalling the restiction imposed by the budget constraint: Cw+RCw=1,

1

m

at'= (1 1)%R,(c?‘ c1) dI
e E Wow
For equal propensities to consume at the two dates, saving
1s unaffected and the trade balance improvement 1s exactly equal to
the fall in investment.
Only by relying on a simultaneous fall in the world interest
rate one can explain the trade balance deterioration as the outcome of

A
a permanent o1l shock. With the fall in the interest rate, D>0, one has

to add the following effect on the trade balance:



1 1N A
dt ==(C_R)D +ab <0
n
1
where CR>O, a<0

as the result of the fall in saving and the rise in investment.

2. Endogenizing real prices

We will now relax the assumption of exogeneity of the relative
price between raw materials and final goods, by allowing for imperfect
substitutability between domestic and international gross output.

The real exchange rate, defined as the price ratio between foreign
and domestic final goods, the terms of trade between raw materials
and domestic final goods and the intertemporal terms of trade are now
endogeneously determined. External shocks will affect the economy through
these additional real prices channels.

The scope of the analysis is to investigate how the previous
listed propositions are modified by the endogeneous response of investment
and saving decisions to external shocks. The lattest being the result
of both consumption smoothing and substitution effect induced by changes in
the intertemporal terms of trade. In particular we wont to show how
the structure of the economy, degree of substitution among factors in
production and the asymmetry of such substitution in the two dates, the
short and the long run, affect the welfare level and through the muvement
in the intertemporal terms of trade, the flow of saving, of invedment and
therefore the trade balance response to real shocks .

Once we allow for imperfect substitutability between domestic
and foreign final goods, the previous analysis should be modified by

reformulating the household choice problem and by introducing the output



market clearing condition at the two dates.
2.1 The model

Consumption of domestic final goods (A) and foreign final goods(lf)
will now enter as separate variables in the utility function defined over

the two periods:

U=U{21(A1,I;),22(A2,I§)]

The utility function is written as weakly homothetically sepa
rable between the two dates, and the subutility function zt for each da
te are linearly homogeneous of degree one.

Under these assumption to each subutulity function 21,22 can be

associated an expenditure function defined over the corresponding time

period prices only, which is linearly homogeneous of degree one in prices{4):
t t t_ t . t t tt t t t
¥ (p ,p )z =min(p A +p I )|z (& ,I )2zt
w w f f

where P is the unit price of foreign final goods;fﬁ( ° ), 7°(-) define
respectevely the minimum cost per unity of subutility 21,22. The two
functions will be the same if the subutulity functions are the same in
the two periods, which we henceforth assume.

Under the above assumptions, the expenditure function associated

to the intertemporal utility function U, can be written:

1 2 11 22 o2
E(T ,DF ,u) =min(W z +DTW z )| U(z ,Z J)2u
By standard properties of the expenditure functions the following

hold

1T 1 2 2
z =z (R,u)=E _(R,u);z =z (R,u)=E (R,u)
1 2
t t t‘IT t.t ol
A =A(G ,z )=ﬂ‘t(c )z
P
. t t 2. 1 .. .
wlth ZW:2 /E and R=DTW /N, the lattest defining the intertemporal terms
' u u
of trade.
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The equilibrium of the economy is now given by the intertemporal
budget constraint [1] , where nominal variables are deflated by the current

. . 1 . ..
price index 7, and the market clearing conditions (2], [3]

11
(LR =y [m) L o m KN -~ e =) 1)+

(1]

Ry lom?, o _m® ] - e’

[2]

1 1 1 1
X +G +A =Q -1

2 2 2 2
X +G +A =Q [3]
Xt:x(ct,w;) (a)
At:At(Gt,zt) (b)
zt=zt(R,u) ()

where X defines exports, wd world demand of manufactures ,c'tz(pw/p)t
1s the real exchange rate at date t. Qt,I are defined by [f]and the
first order condition {47 .

The real trade balance in the two dates are eipressed by:
t1=y1—z1—(pfﬁ)1(G1+I) [4]
t2=y2—22-(p/ﬁ)2G2 (5]

For given levels of the exogeneous variables, Gt,wdt,D,K,pi,p;,
the solution of the model is characterized by a couple of real exchangé
rates values (01,02) (5) which simultaneously satisfy the current and
future full employment goods market equilibria conditions [2] ,[3} .
Such an equilibrium is in fact Walrasian ‘having incorporeted the
hypothesis of full flexibility of wages by assuming [3'] holds in both
periods.

The effect of external shocks on the welfare level, investment

and trade balance, associated to the Walrasian equilibrium can be traced
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back to the warranted changes in the real exchange rates at both dates
so to clear the goods market at full employment.

Differentiating (1] -{3]taking into account (a)-(c)and the
following definitions:

A /.1 ,\2 5
dR=R{D+a (5 -&7))

d(p/ﬂ)t=-(p/ﬂ)t(1—d)%t

ap /)= )t s h
m m

tt, t . N A
X =p A /7 z , is the share of expenditure on domestic goods assumed to

be equal in both periods} T =p /p_defines the international terms -of trade
mow

f oil.
oF ot We get (6)
Al A2 A A2 2 A1 a2
E du=s-T @ -RT.0 -T.T -RTT +t Ra(& -0 6
a 27 T3 4 ( ) (6]
W1 a2 2 a2
dI=-a(6 ~6")-ab (T +8") (7]
2 2 2 2 1 2
ith a=Y ,/Y  <0; b=y D <0 if Y <0
with a=y / K,K K,p ( pm/p )<0 1 K,
m m
1 1 A1 220 1
dz =z RX(8 =874z E du . (8]
1 A1 A1 1
dt ==T & ~T T -dz —-(p/m) d1 [9]
where
t t t t t t
T =(p/r) X (1-0) +&0 (I'T +I.) (10]
t m f
t=1,2

T define, in absolute value, the real static terms of trade effects
+
due to increases in the real exchange rates at the two dates. Theyv are

measured by the net export weighted real price changes (7). T ,T4

measure the welfare loss due to the "pure" increase in the international
real price of raw materials:
1.1 2.2
T =(p /) I ;5 T,=(p /M1 11
3 'm m ’ 4 P m (11]
By assuming as the initial situation one of stationary state, the export-
import vectors, real prices and the propensity to consume out of wealth

are equal at the two dates:



the change in the current trade balance can be semplified as follows:

1 1.1 22 1Al 220 1 .1 .,2 1
= -T R 6 -0 )-T R T -1T)- (0 -¢ )-
dt = -T Rz ( )T Rz (3 =T -z Rew( )-(p/m) dI [12]

The first term in expression {[12] measure the change in

national saving. More precisely the first and second term identify

the effect on current saving due to consumption smoothing of the

welfare loss associated with rises in the real exchange rates and in

the international raw material final goods terms of trade. The third

term identifies the fall in saving due to the substitution of future

consumption with current consumption which takes place whenever there

is a positive increment of the intertemporal terms of trade,ﬁ =d(31—82)>0.
The change in the real exchange rate at the two dates, will

be the solution of the following system:

al A2 1 ~1 )
6 +ta O =b dW_ +b b 1
117 TR TP Mg TPyt Thys
~1 ~2 2 21 A2
a U +a 0= dW +b T +p <
210 %22 TP91%Ng TPy, 23
where:
T e-Q (o7T) +A 1RJK A 1T (1-b)-A 1R« A 1RT <0
a = - —a VA - Z ; a =a - - yA — Z
11 ‘e,v o1 z R z W1 12 z R z W 1
Q2 +A 2 R&—A 1T <0 e-Q (1) 2 (1-b)-A ZR“ A 1RT1
a =Q a z -A z ; a_ = - -Q a(i-b)-A 2 - 5
21 kT TR B A I I PR Q 2R 2w ?

with €=A+X.

1
b =b_ ==X <0; b__=Q _(6T)+A z T % 0; b__=A z T.>0: b__=ab+a z RT >0;
AREEE 12 Yox 203 22 %% 3 13 2w 3
2
b = (@7 )-0 ab +A RT % 0.
23~ ST 2w 3<

We shall assume the determinant (det) of matrix A@Lwhose ele

ments are a 1s positive, or also Walrasian price tatdnnement

117%12°%217%99°

stability, by imposing: a a__=F>0 (§). The lattest also implying:

+
5 11 12
322+821=F+ab(1+QK)>O, whenever capital and imported inputs are complements,

a,b being both negative.



This amounts to assume a positive excess demand for domestic

goods generated at the two dates as a result of an equal proportio -

nal fall of domestic prices at t=1,2, that 1is leaving constant the
intertemporal terms of trade. The induced excess demand is the result

of both the substitution of domestic for foreign goods, measured by

ﬂe,v » and the fall in supply (Q1—I), Qz, due to the increase in imported
inputs real price.(cpr). With capital and imported inputs complementarity
the long run flexibility of the capital stock explains, through the

fall in investment, the larger excess demand generated in the second

period by equal proportional rises in the two dates real exchange rates,

2.2 0il shock

Given the endogeneity of the real exchange rate, the
welfare loss due to an increase of the internatiornal terms
of trade does now depend upon the degreé of substitutability
between raw materials, or 0il, and domestic inputs.

The higher the welfare loss the higher the fall in sa
ving taking place unambiguously for both temporary and per
manent shock and the higher the induced trade deficit.

Investment unambiguously falls with a permanent shock,
for temporary shocks the trade deficit will emerge jointly
with a fall in investment forasufficient degree of substitu
tability between domestic and foreign final goods.

. A1
For a temporary current oil shock: T »0

A1 21

= [(a22b12_a12b22)/det]T

2 A1

- _ 1%
(2 1b570ypa,,) /det]



The lower the degree of substitutability between raw mater
ials and domestic inputs the lower the value of the denominator
in the above expressions, and more likely the shock induces a po
sitive excess supply, b12>0, thus requiring a rise in the real
exchange rate at both dates. The maximum welfare loss will be
associated with a technology requiring a fixed input coefficient
for oil (Q“t:O), where we have the maximum warranted fall in
domestic prices at the two dates, the maximum rise in the inter
temporal terms of trade: .-

o) 1 A2 2 A
R =4(¢ -G ):(a/det){bzz[ab(1+QK)]+Q”(Ut)(a22+a21)}’(1

and therefore the maximum fall in current saving.

A positive current excess supply generated at the initial
level of prices,b12>0, is a sufficient condition for a worsening
of the trade balance.

The trade balance response to a current rise in the interna
tional terms of trade can be expressed as:

at'=y (-1

2
VYV =C F'4+C.F +C
e} ’ 1 2
= R v
CO T3 zw 0

b17>0 is a sufficient condition for both C1,C2

By admitting two negative rooths theVfunction will be positive

being positive.

for any positive value of F. The initial assumption of a posi
tive determinant is consistent with an unambiguous deteriora
tion of the balance of trade. In contrast with the S.0O.E.
framework a fall in investment can occur jointly with the trade
balance deterioration whenever the degree of substitutability

between domestic and foreign goods is such to induce a sufficie



_16‘

ntly small decrease in the relative price of capital (p1/p2)
SO not to offset the deflationary stimulus due to the long

run fall in output profitability. The lattest being the “result
of the second period rise in the oil real price due to the
real exchange rate devaluation (é2>0).

dI=-a[6'-5% (1-b) 17«

if the following is satisfied

- 2
F{[an + |b| b22j+b22]b|ga12+a21[> ab (140, )b, + ba21QTJUTﬂ

For a permanent increase in the international terms

22 =z

of trade,%1=L =1>0, we have:
1 A
= {[azz (b *by3)-a,, (b22+b23)J/det}T

- Ha11(b22+b23)'a21(b12+b13ﬂ /det)t

o
~2
5]
The lower the degree of substitutability between home
inputs and o0il, the higher the excess supply generated in the
first period, b12+b13>0,more likely the shock induces an

excess supply at t=2, b 2+b23>0, thus generating with a perma

nent price deflation (6’,3 > 0) the maximum welfare loss in

the economy.

Whatever the degree of substitutability among inputs
in production, the long run flexibility of the capital stock
is a sufficieht condition for an increase in the intertemporal

terms of trade:

FaS A
= + - + + T

R (d/det){(b12 b, j)(a,,+a, ) (b, b)) (a,, a12@t>o

+ - + = + - +
where a a (a a. ) (b b13) (b22 b

2
227317 @ ey, 12 )=ab (1+Q,)> 0

23

and therefore, in contrast with the S.0.E. model, for an
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unambiguous fall in current saving. The lattest as a result
of both consumption smoothing and intertemporal substitution
effect.

Whenever the initial condition of a positive determinant
is satisfied,P>0, a positive current excess supply at the
initial level of prices, b12+b13>0, is a sufficient condition
for an unambiguous fall in investment.

With both investment and saving falling, the trade bala
nce outcome is not clear cut. )

The degree of substitutability in the economy, that is
the amplitude of both the income loss and the rise in the
intertemporal terms of trade, is rilevant in defining the
size of the fall in saving, whether it exceeds the investment
fall thus generating a trade balance deficit.

The analysis of the trade balance response (10) to the
permanent oil shock shows that for a gﬁfficient degree of
openess of the economy (11}, provided the sufficient condi
tion for a fall in investment is satisfied, a trade deficit
will emerge whenever the degree of substitutability in the
econdmy does not exceed a ceiling value.

Being this condition compatible with the fall in inve
stment, the model now allows for a trade deficit and slow
down in capital growth as the joint outcome of a permanent

oil shock.
3. The role of short run price rigidities

The model discussed in the previous section is an ade

guate framework to capture the implications of the most pre
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minent asymmetry between the short and the long run, such as
the different degree of substitutability between domestic and
imported inputs, due to the short run rigidity versus long
run flexibility of the capital stock. -

Nevertheless, given the full employment market clea
ring assumption extended over the two time periods, the fra
mework fails to recognize a relevant issue such as the short
run wage stickiness versus long run flexibility.

Having imposed labor endowment fixed at full employment
we in fact assumed perfect current downward wage flexibility.

With labor and oil complementary inputs in production,
the standard case, a positive current excess supply genera

ted by the oil shock at full employment, is a sufficient

condition for a fall in the full employment real wage rate:

T A1

A 1 l\1 A1
— — +
j YN,pm(pm/w) (o +T )¢O

A
4
for both temporary and permanent shocks.
1T 1
If the current real wage is sticky w -p =0, labor in
puts decrease and the analysis of the o0il shock's induced
effects has to be extended to the implications on saving-
investment and trade balance arising from the employment fall.
These can be identified through the endogeneow real price's
1
response to the decrease in N .
Two types of "direct" effects arise from a reduction
) 1
in N :
. 1 1 )
(a) a fall in current output measured by QNdN ' QN being

the derivative of final output to current employment.

(b) a fall in the welfare level given, at the initial yajyes

1.1 1
of the real exchange rates, by yNdN . Where yy. the derivative
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1
of real GDP to N , can be expressed as:

1 1 1 11 ,
v =09, i 8=(p/m) [1-m(-)o T, 0emed

m being the oil input coefficient, itself function of the given
. . . 1 1
capital stock and relative prices (0T) , (w/p) . -
The induced effects on the real exchange rates at the two

dates and the intertemporal terms of trade are given by:

A1 1
= + 3
o) [(azzk1 a12k2)/deﬁ]dN

A2 1
G = U—a11k2-a21k1)/det]dN 1
= + +
R o({[k,|(az2 <312,‘)+k2(a11 a12)] /det}dN <0 ]
where
k =Q1(1—A 219) 0 ; k_=A Z1Q1€>O : dN1<O
17N 2Pw Y TR ey i

The intertemporal terms of trade unambiguously falls for
dN1<O.

The decrease in current saving generated at the initial
level of the real exchange rates by the employment fall will
then be mitigated by the switch in consumption from the first
to the second period, due to the substitution effect and by
consumption smoothing of the welfare gain due to real prices
effect:

1

1 1.1
as —szeQNdN

11 1 A
+(szT (1 /o )+zRR) (RI

where S1 is current real saving.

The higher the degree of substitution among inputs in pro
duction and between home and foreign final goods, the lower,
in absolute wvalue, the intertemporal terms of trade fall. The
lower will then be the increase in saving induced by prices

effect thus leaving the possibility of current dissaving as a
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result of the unemployment income loss.

The strict connection between substitutability degree in
the economy and dissaving also holds for the investment response
to the employment fall.

The decrase in the intertemporal terms of trade also implies
a real price of capital (p1/p2) increase. A reduction in the
second period output profitability,82>0, will then be a suffi
cient condition for investment decreasing. This -occurs if
the fall in domestic absorption at t=2 due to the unemployment
welfare loss dominates the substitution effect arising from cur
rent price inflation. The condition relying on a sufficiently
high degree of substitutability so to require for output market
clearing a contained reduction in the current real exchange
rate.

With saving and investment moving in the same direction
the trade balance response to the unemployment generated by
wage stickiness is not self evident.

The analysis of the function expressing the trade
balance response to the employment fall shows that the dissa
ving effect will prevail,so inducing a trade deficit, for a
significant degree of substitution among inputs in production
and between domestic and foreign final goods (12}.

Here Obstfeld's proposition of positive correlation
between -trade deficit and the degree of substitutability in
the economy holds when price rigidities are allowed for the
short run. Moreover the trade deficit outcome of = the oil
shock's induced unemployment will be associated with a fall

in investment.



4. Conclusion

The paper has extended the analysis of the small open
economy intertemporal framework to the more general case of
imperfect substitutability between home and foreign final goods
and to the empirical relevant case of short run wage stickiness.
The real exchange rate and the intertemporal terms of trade
are now endogeneously determined.

The effects on welfare and on the real trade balance,
deflated by an exact consumer price index, of temporary and
permanent rises in the international oil-manufactures terms
of trade have been examined taking into account the chénges
in saving, investment and employment, due to the endogeneous
real prices's response to such external shocksg,

In contrast with the previous intertemporal analysis's
results the model allows for trade balance deterioration and
investment fall as the joint outcome of 0il shocks. The magni-
tude of the welfare loss, due to both. the degree of substitu-
tability in the economy and the degree of wage flexibility, is
a relevant factor for international borrowing. Real income
losses do in fact matter for trade balance deterioration for
both temporary and permanent o0il shocks.

The asimmetry between the degree of substitution in
production, due to the short run predeterminacy of the capital
stock versus long run flexibility, gives rise to an unambiguous
fall in the intertemporal terms of trade as a response to oil
shocks and therefore, through consumption smoothing and substi-

tution effect, to an unambiguous fall in saving taking place
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with temporary and permanent oil disturbances. With sufficiently
low degree of substitutability in the economy current dissaving
will exceed the investment fall giving rise to a deterioration
in the trade balance.

Only if wage rigidity is allowed for the short run we
observe the positive correlation between trade deficit and the
degree of substitutability in the economy claimed by M. Obstfeld's
analysis (1984). The trade deficit outcome of the oil shock's
induced output fall will be associated with a decrease 4in inve-
stment thus indicating the degree of wage flexibility as a
further explanatory variable of the differences in trade balan-
ce and capital growth performances among the o0il importing

countries.



Desiderc ringreziare Carlo D'Adds per gli utili commenti e suggerimenti.

(1) The only exception is the link between dissaving and the

income loss due to the fall in employment associated with

real wage predeterminacy, N.Marion-L.Svensson(1984).

(2) See as reference A.Dixit-V.Norman (1980).

(3)This remark is explicitely made by J.Sachs(1983,p.106). Only
temporary income losses matter for trade deficit. The lattest
is due to consumption smoothing of the current income loss
generated by temporary shocks. The largest the current inco-
me loss, the largest the fall in saving and therefore given

the invariance of investment, the size of the trade deficit.

(4)See W.Gorman (1975), C.Blackorby-D.Primont-R.Russell (1978),
W.Diewert (1974) on separability and price indices, and
L.Svensson—-A.Razin (&983) for an application of such proper-
ties in an intertemporal framework. For an application of
such properties to the shadow prices associated with quanti-

ty rationing see G.Chiesa(1983), Appendix I-ITI.

(5) We can observe that the intertemporal terms of trade

is in fact a function of the real exchange rate at the
2,1 2 2
two dates: R=DT /7 =Dp“f1(1,c )/[p11~,(1,g1)] =

2.1 1,2
D(p./p) (¢ /5°) [11(1,67) /m(1,6)]

(6) We assume a constant level of the world interest rate, B=O.



o] 11 T2 2 2. 2
(7) T1—(Q G-I) d(p/m) Imd<pm/n) ,T2~(Q G) d(p/n) Imd(pm/ﬂ)

t
can be replaced by [10] by using the definitions of dpra)

t
d(pm/ﬂ) and subtracting from T, the expression:A1d(p/ﬂ)1+
1 2
Ifd(pw/n)1 and from T2: Azd(p/n) +I§d(pw/n)2-
t t _t t
where: A d(p/7) +Ifd(pw/ﬂ) =

tiyy bt B ot t ottt ot tir t ty _
(i/m){n ap *Iedp ~[a"p +I p T (1/5 ) ptdp sl tdpw]} =0

since: & & w
T S (A/2) 5T = (1c/2)
P Pw -
tt _t ¢t t t
d, +I =
an Ap £P., m 'z

(8) In the definition of the A matrix elements we made use
of the assumption:the subutility functions z and real
1 1
prices are equal at the two dates so that AZ=AZ =(T/p) =

2 2
Azzd(ﬂ/p) .

(9) The determinant of matrix A (det) can be expressed as:
det=F2+c1F+c2 ; where ins the square of F.The lattest is
itself an increasing . .function of  the degree tof substituta-
bility between home and foreign final goods and between
domestic and imported inputs. Given the positive value of
c1,02: c1:ab(1+Q§)—(a21+a12)>O; c2=—a12ab(1+Q§)> 0
the determinant admits two negative rooths. A positive
value of F is therefore a sufficient coéndition for a posi-
tive determinant, thus ensuring the stability of the

Walrasian price tat®&nnement.

a1 n 2
(10)dt =V¥T«0, for W¢0; \V=COF +C1F+C2 , where cO>O

the quadratic functiony admits two opposite sign rooths for:
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= + +
02 (b12 b13)(h1 vab)c¢ 0
with: v=(p/ )1- h —[R(1+Q2)— A (1+R)} (-T 21— 1o’)< 0
B AL 1 k' T8, J Tz 2

since, (R/1+R)(1+QK)>1 ; vAz=d<1.

For 02<O there will be an interval of F values, compatible
with the Walrasian tatonnement of prices stability, for
which the function admits negative values,thus implying

trade balance deterioration.

(11)The degree of openess is measured by the size of the import-
export vector T1.
1 1 1 1
(12) dt =¥ dN'; for AN <0, dt <0 forv>0
2 1
: = + + H = ; ) 1Ci
where:V cOF c1F c2 c0 sz>0 c2<0, for a sufficiently
high degree of openess of the economy.

1 1
sB(ZRu +T1zwﬂ

c_=ab [—av(S1—j)—S2

2
where: 7 * /
2
Vz(p/ﬂ)1 ; S1=Z;€(1/v)[(1—b)R(1+QK)+bd]>O, but not necessa
. : . 2 A 1
rily higher than éne; SzzR(1+QK)-d> 0; S3=[1—GZW(OVV)(1+Rﬂ>(L
For c2<0, the function will admit one negative and one

positive rooth and it will be positive for any level of F

exceeding the positive rooth.
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