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OIL PRICES, WELFARE AND THE TRADE BALANCE:

AN INTERTEMPORAL APPROACH*

lars E.O. Svensson

I. Introduction and swimary of results

This paper examines the trade-balance response to changes in world oil pri-
ces and interest rates for & small oil-importing open econowy. The thecretical
interest in this problem is, of course, derived from the oil price increases in 1973-4
and 1979-80 and the resulting huge surpluses in OPEC current accounts and trade
balances, and corresponding overall deficits vis-a-vis OPEC in the rest of the world.
World markets have since then been flooded by OPEC's supply of credit, and there is
evidence that world real interest rates fell during the 19705.1

By now, starting with the works by, among others, Semmid [1976], Findlay and
Rodrigues [1977], Buiter [1978], and Bruno and Sachs [1979], there exists a large
literature on many theoretical macroeconomic aspects of these events., To the extent
that this literature has dealt with determinants of the current account, it has,
however, mostly used e rather static approach and even overlooked obvious and impor-
tant intertemporal aspects. Whether the current account balance is described in
terms of export minus import or equivalently as income minus ébsorption, it has

rarely been seen &s the cutcome of intertemporal decisions on saving and invest-

ment. As argued by Sachs [1981, p.212]: “a one-period theory of the current account
that describes a static balance of imports eand exports makes as much sense as a one-
pefiod theory of savings or investment. Because current account imbalances reflect
intertemporal choices, expectations of future events can be & decisive factor in

determining the size of deficits and surpluses ..."2
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Svensson and Razin [1982] nave developed a two-period many-goods model of a
small open economy , for the purpose of examining the clagsic Harberger-Laursen-
Metzler terms of tradq effect on aggregate spending and saving. They can resolve
Previous controversies on thé determinants of the effect, precisely because they
develop a model where expenditure and saving are the cutcome of intertemporal optimi-
zation. Their model also gives rise to a theory of the current account that expli-
citly takes the intertemporal aspects into account, and they derive the effects on
on the current account of temporary, permanent, and expected future changes in world
Prices, assuming perfect international capitael mobility and a &iven world rate of
interest. 'The discussion is, however, limited to the case with fixed (fyll employ-
ment ) output vectors and no investment, except for a brief discussion of conse-
quences of static and intertemporal substitution in production.

In this paper, the analysis of Svensson and Razin [1982] is specialized to
deal with two traded 8oods, namely a domestically produced final gocd and an imported
rav material, called oil, which is used a& an input in production. The analysis is
furthermore extended to include investment, rigid wages, and changes in employment.
The effects on welfare and on the trade balanced in terms of final goods of exogenocus
increases in o0il prices (relative to final goods) and a decresse in the world (real
final-goods) interest rate are examined,h taking into account endogencus changes in
8aving, investment and employment. As in Svensson and Razin [19821, the model uses
&n explicitly microeconamic framevork, and abstracts coupletely from monetary
aspects. There is no government and the effects of different policies are not con-
sidered. Throughout the analysis it is assumed that capital and labor, capital and
0il, and oil and labor, are all 'cooperative' {in the sense thgt the corresponding

cross partials of the production function are all positive),5 that o0il is used only as




an intermediaste input and not consumed directly, that oil cannot be stored, and that
there is no home production of oil. Then the following results are derived:

With flexible wages and full employment, the effect on welfare of changes in
oil prices and the interest rate is independent of the possibilities to substitute
©0il for capital or labor in production. The welfare effects can be simply expressed
85 & sum of static oil terms of trade effects and an intertemporel interest rate
terms of trade effect. With rigid wages and less than full employment, welfare is in
addition affected by employment changes, which do depend on the degree of substituta-
bility of oil in production.

With flexible wages and full employment we can show that:

(1) A (present) temporary oil price increase (at a constant rate of
interest) unambiguously deteriorates6 the (present) trade balance through'a decrease
in saving, whereas investment is unaffected.

(2) an (expected) future oil Price increase unambiguously improves the
(present) trade balance through an incrase in saving and a decrease in investment.

(3) A permanent oil price increase has, in general, an ambiguous effect on
the trade balance. To get more specific results we need further restrictions, for
instence that oil imports and oil price increases are the sawe in both periods, and
that the marginal propensity to consume is the same in the present and in the future
(alternatively, that the rate of time preference is independent of the welfare
level). Then the (present) trade balance unambiguously improves, because saving is

unaffected but investment decreases./

(4) If the country has a (present) deficit in the trade balance, a decrease
in the world rate of interest unambiguously deteriorates the (present) trade balance
by a decrease in saving and an increase in investment. Otherwise, the effect on the

trade balance is ambiguous.
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With rigid wages both in the present and the future, oil Price increases
decrease employment, which increases the magnitude of the effects on the trade
balance under (1) and (3) above. If there are rigid wages only in the present but
flexible wages and full employment in the future, there is an increased tendency
towards deterioration of the (present) trade balance for present oil price increases.

These results show the differences in the response of saving, investment and
the trade balance to temporary and permnent oil price increase. The results also
show that for a permmnent oil Price increase, the trade balance may - somewhat para-
doxically - actually improve, unless the rate of interest falls. It follows that in
order to create a deficit in the trade balance vis-a-vis OPEC for the non-0PEC world,
it may be necessary for the world rate of interest to fall.8 Thus we get a possible
theoretical explanation of the alleged fall in world rates of interest during the
1970s after the 1973-k oil price rise.

We also show that there is a complete anelogy between the effects on welfare

&nd the trade balance of (i) exogenous oil price incresmses gt full employment, (ii)

exogenous dedreases in employment at constant oil prices, and (iii) excgenous
decreases in productivity at constant oil prices and full employment.9

The paper is organized as follows: Section II specifies the equilibrium of
the amall country and defines the trade balance. In Section III the effects on
welfare and the trade balance of changes in oil prices and the interest rate are
derived under the assumption that there is full employment. A graphical illustration
of thegse effects is provided in Section IV. Rigid wages and changes in employment
are discussed in Section V. Section VI mentions some extensions, draws some general
conclusions, discusses some limitations of the analysis, and suggests some areas for

future research.
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II. Eguilibrium under full employment

We consider a small country in an intertewporal framework. There are two
periods, indexed t = 1 and 2, and called the 'present’ and the 'future', respec-
tively. In each period there are two goods, namely a final good and oil. They are
both traded én the world market at given relative spot prices at each date, The
country has access to a world credit market with a given final-goods real rate of
interest, We let ql and q2 dencte the relative spot prices of oil in periods 1 and
2 in terms of final goods. The (final-éoods) discount factor (equal to one over one
Plus the real rate of interest) is denoted by 5{

The country produces final goods, using oil as an imported intermediate
input together with domestic capital and labor. There is no domestic production of
0il, and oil cannot be stored. Production possibilities are given by well-behaved
concave production functions xb = ft(kt, RF, z¥) relating output x¥ of final goods
to capital stock kl, labor input ' and oil input zt, all in pericd t. The present
capital stock, kt, 1s predetermined, whereas the future capital stock, k2, can be
augmented by investment of final goods in the present period. There is no investment
in the future.

With regard to welfare and demand, we assume that the country can be ade-
quately represented by a well-behaved utility function U(cl, c2), where c1 and
c? denote present and future consumption of final goods. 0il is not consumed.

Consider now a competitive equilibrium for the country, where the present
capital stock, kl, and the present and future labor supply, &l and 12, are given exo-
genéusly. The country faces given spot prices at each date and a given discount
tactor, 10 Wages adjust so as to assure full employment of labor. (In Section V we
shall deal with rigid wages and variable employment.) Such an equilibrium can be

represented by the equation




-6~

(1) E(1, 6, u) + 11(¢, ¢, ) =

=¥}1, &, &)+ 82 (1, &, 1M, e, #), &)

the intertemporal budget constraint. The equation states that the Present value of
expenditure on consumption and investuent eguals the present value of mccumulated
domestic product over the two periods.

Here, expenditure on consumption is given by a standard (present value)
expenditure function,il E(1, 6, u), of the price of present final goods (which is
set equal to unity),12 tpe present value of future final goods, 6, and the welfare
level, u. Domestic Product (DP) in Period t is given by a standard DP function,

Yt(l, qt, kt, Zt), of the price of final g0ods, the cil price, and inputs of capital

and labor, all in period t.13 The level of investment is determined by the condition
that the present valye of the future marginal broduct of capital is equal to unity,
the price of present final goods. Hence, it is given by an investment function,
11(5, qe, kl, 22), of present capital stock, the discount factor, the future oil
Price, and the future employment level.ld The future capital stock is the sum of
the investment and the predetermined present capital stock. The latter has been
suppressed as an argument of the investment function and the DP functions in (1).
Alternatively, the budget constraint can be written ag Present value of

expenditure on consumption equal to wealth, W, where wealth is defined as
(2) w=ryl_1l4 &2

i.e. the present value of the sum of present domestic products, net of investment,
and future domestic product.i?
The budget constraint can be understood as expressing the welfare level u as

an implicit function of the given world prices and discount factor, and the
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employment levels. By standard properties of the expenditure function, the

equilibrium consumption levels are given by the corresponding price derivatives,

el = E)(1, 8, u) and ¢® = Eg1, 6, u).1® a1go, by standard properties of the DP

function, equilibrium output of final goods and oil import are given by

xt t, £) and 2t = -yt (1, qt, kt, lt). Thus, the equilibrium of the

q
small open economy is fully specified.

t
=Y l(l’ q_t, k

Let us also define the (present) trade balance (surplus) measured in final

goods, £, It equals the present current account Burplus since there is no initial

foreign debt. It is defined as

(3) tl =yl _ B, -1

which in equilibrium similtaneously equals (i) the value of the present net export,
iees (xb - ol o gl q}zl), (i1) the excess of present domestic product over
spending on consumption and investment at date 1, i.e. the excess of domestic product
over absorption, (i1ii) the difference between Present saving (Yl - El) and invest-—
ment, and (iv) the net increase in foreign msset ﬁoldings, i.e. the capital account
deficit.

Having defined an equilibrium and the trade balance, we shall go on to
discuss changes in the trade balance. In interpreting the various effects on the

trade balance, we will find it helpful to look at it mainly as the difference between

saving and investment.,

III. Increases in oil prices and the discount factor

In the introduction, we mentioned that there is emplrical evidence of a fall
in world rates of interest during the 19TUs after the oil price increase in 1973-L.

We shall now examine the effect on the trade balance of our small economy of a
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combination of oil price increases and & decrease in the rate of interest. As & first
step we derive the effects of these changes on national wvelfare, assuming constant
(full employment) labor input. Differentiating the budget constraint (1), using
standard properties of the expenditure and DP functions, as well as the equilibrium

condition for investment, we get

(L) Edu = - zlaq) - &%aq® + 24

where Eu denotes 3E/du, the inverse of the marginel utility of wealth, which is posi-

tive, and where 2 denotes the (current value) future trade balance,

(5) t2 = y< 2 2 2.2

Hence the change in welfare is proportional to the sum of the oil-import
welghted oil price changes and the trade balance welghted discount rate change. The
effect on welfare is as if prices and the discount factor has been held constant but
wealth had been decreased by the right-hand side of (4). We call - zdq? and

- Zedq2 the present and future static (wealth equivalent) terms of trade effects

{on welfare), and t248 the intertemporal terms of trade effect.i!

In particular, ve see from (4) that, somewhat peradoxically, the effect on
welfare is independent of the degree of substitution between oil, capital ahd labor
in production.18

Next, to find the effect on the trade balance, we differentiate (3), using

(4}, to get, after some mnipulations,
(6) det = - zlagh - cly(c slaql - &Paq2 + +246) - B, g6 - r'gad® -~ 5 a8,

- Vhere Clw is the marginal propensity to consume in period 1 (out of vealth), i.e. the

partial derivative with respect to wealth of the Marshallian uncompensated demand
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function for final goods in period 1,19 and where Eld = aEl/Bd is the intertemporal

pure substitution effect on present consumption of g change in the discount factor.
We can then identify and interpret the determinants of the change of the

trade balance. The first term on the right-hand side of (6) we can call a direct

static terms of trade effect, due to a revaluation of oil import or, alternatively,

to the change in domestic product, in the present. The second term is a wealth

. 0 .
effect on present consumpt10n,2 consisting of the sum of the static and intertem

poral terms of trade effects miltiplied by the marginal propensity to consume in

pPériod 1. The third term is an intertemporal consumption substitution effect. The

last two terms we may call investment substitution effects. We also note that the

first three terms give the change in saving, and the last two the change in investment.
In order to understand the separate effects of changes in oil prices and the
discount factor, we consider the following four Pure cases:
(1) By & temporary oil price increase, we mean a situstion where only the
present oil price increases, i.e. dql > 0, dq2 =0 and 46 = 0. Then we can write

(7) aet = (1 - ey tagd) < o
(+) (-)

¥

where the signs of the Separate terms are also shown. The term (1 - Clw) can be

interpreted as the marginal propensity to save ocut of present domestic product. It

is positive if final goods are normal at both dates, which we assume. Since invest-
ment is unaffected, the trade balance response depends only on the change in saving.
Since present domestic product falls by the static terms of trade effect, saving

falls. The trade balance clearly deteriorates.

(2) By a future 0il price incerase, we mean a situation where only the

future oil price increases, i.e. dq2 > 0 and dql = dé = 0. We then have
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(8} dtl = - clw(.. 5z2dq2) -1t dq2 > Q.
(-) t-)

Here, both saving and investment changes. Since welfare and wealth falls,
consumption falls. Since present domestic product is unchanged, saving increases.
Equivalently, the wealth effect on the trade balance is positive. What about
investment? If we assume that 0il and capital are cooperative inputs in the sense of
having positive cross partials in the production function, investment falls when oil
Prices increase. This can be understood the following way: An oil price increase
always decreases oil input (the own substitution effect is always negative). If
capital and oil are cOoperative, this decreases the mrginal product of capital,
which causes a decrease in investment.2l Hence, since savings increases and invest-
ment falls, the trade balance clearly improves.

(3) From the above follows that a permanent oil price increase, when both

Present and future oil prices increase, (i.e. dql, dq2

> 0 and d6 = 0), leads in
general to an ambiguous change in the trade balance. Investment falls unambiguously,
but the net effect on savings is ambiguous. However, if the change in savings is
small, the trade balance will be dominated by the investment effect, and the trade
balance will improve. This somewhat paradoxical result has been emphasized by Sachs

[1981]. Precise conditions under which this occurs can be derived as follows:

Assume that the oil price increase is the same in both periods

(da! = 4q® = dq) end that oil import initially is equal in the two periods
(zl = 22 = z)+« Then (6) can be written
(9) att = (c2 - ch) (- &dq) - T a2 (> 0, if c2y <cly),

(-) =)

where C2w is the marginal propensity to consume in period 2 (out of wealth).22
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Hence, if the marginal propensities to consume are the same at both dates, savings
remains unaffected and the investment effect determines the trade balance change. It
follows that the trade balance unambiguously improves if the period 2 marginal pro-
pensity to consume does not exceed that of period 1. In Svensson and Razin [1982] it
is shown that this condition for the marginal propensities to consume is associated
with & rate of time preference that is a non-decreasing function of the welfare
level.23

(4) Finally, we consider an isolated increase in the discount factor

(a¢ > o, dql = dq2 = 0), i.e. & fall in the rate of interest. We get

- Clwt‘?dﬁ - 115 dé < 0.

(+) (+)

Let us henceforth assume that the country has a deficit in the present trade balance

(10) atl

and hence & corresponding surplus in the future (since tl + &2 = O).Eh Then
welfare and wealth increases with the increase in the discount factor. Put dif-
ferently, the country gains from the fall in interest, since it is a borrower.
Consequently, present consumption increases, and since present domestic product is
constant, saving falls. Investment increases with the increase in the discount fac-
tor. (The present value of the marginal product of capital increases, which
increases investment.)2? It follows that the trade balance unambiguously

deteriorates.

The results under (3) and (L) above to same extent support Sachs [1981]
argument that, for peruwanent oil price increases, it is really the investment
response that determines the changes in the current eccount. And since investment, .
if anything, is likely to fall, an improvement rather than a deterioration is likely
to occur. To create the deterioration in the current account vis-g-vis OPEC that is

necessary for & world equilibrium, world rates of interest may have to fall. These
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and similar world equilibrium issues are further explored LWy Marion and Svensson

[1981}.

IV. A graphical illustration

The equilibrium of the country can be illustrated in a fawmiliar Fisher
diagram as in Figure 1-26 The intertemporal transformation curve ST shows the
feasible combinations of present domestic product, net of investment, (Yl - Il), and
future domestic product, YE, when the investment level I:l varies. It is concave
towards the origin, since future domestic product is a concave function of the
investment level. The intertemporal budget line has a slope equal to the inverse of
the discount factor. One indifference curve of the utility function is shown. The
present value maximizing combination of net present domestic product and future
domestic product is given by point A, the net domestic product point, which hence
determines the equilibrium level of investment, the horizontal distance between A and
T The utility maximizing combination of consumption ¢! and ¢ in the two periods is
given by A', the consumption point. Saving in period 1, vl _ cl, is given by the

1

horizontal distance between T and A'. The present trade balance t! = vl _ e - Il

;]

is given by the horizontal distance between A and A'. The diagram is drawn such that
the country has negative saving and a trade balance deficit in period 1.

First, consider the effects of a temporary oil price increase, i.e.
dq; > 0. We have dyl = - zldql < 0, i.e. present domestic product decreases with the
static present terms of trade effect. This corresponds to a parallel shift of the
intertemporal transformation curve ST to the left to S'T' as in Figure II. The net
domestic product point shifts horizontally to F, with unchanged investment level.
The spending point shifts southwest to F', along the wealth expansion curve through
A's If the marginal propensity to consume is positive at both dates (consumption is

normal at both dates), this curve has a positive slope. Baving shifts from the
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horizontal distance between A' and T to that between F' and T'. Since T has moved to
the left but A' to southwest, it is clear that saving falls. The present trade
balance shifts from the horizontal distance between A' and A to that between F' and
F. Clearly, the trade balance deteriorates, in accordance with our previous resultsg
in Section III,

Second, consider the additional effects of a future oil price increase, i.e.

2q(1, q2, Il)dq2 = -22(1, qd, Il)dq2 < 0 , for each

43° > 0. We nave ay° = v
level of investment, where ze(l, q2, Il) denotes future oil import, which is an
increasing function of investment, since oil ang investment are assumed to be
cooperative. Thﬁt is, the transformation curve shifts vertically down with the sta-
tic future terms of trade effect, the shift being larger with increasing investment,
from S'T' to S"T". At a constant level of investuent, the net domestic product point
shifts from F to G. However, the oil price increase has decreased the (marginal)
profitability of investment. This appears in the diagram as the transforuation curve
being less steep at G than at F. Hence, the equilibrium level of investment
decreases, and the net domestic product point shifts to H. The consumption point
shifts to H'. Saving shifts fram (the negative of) the horizontal distance between
T' and F' to that between T" and H', and thus increases. The present trade balance
is now given by the horizontal distance between H' and H. Clearly, the additional
effect of a future oil price increase has unambisucusly improved the trade balance,
from the horizontal distance between F' and F to that between H' and H. However,

the permanent oil Price increase, has shifted the trade balance from the horizontal
distance between A' and A to that between H' and H. The net change in the trade
balance depends on the relative slopes of the straight lines through HA and H'A',

réspectively, and is in general ambiguous.
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The special case of a bermnent oil price increase discussed above, when the
static terms of trade effects on the trade balance cancel and only the investmgnt
effect matters, is when the two straight lines GA and H'A' both have & slope equal to
unity. Clearly, the same result occurs whenever the two lines have the same slope. We
also see that then the investment substitution effect from G to H unabiguously im
pProves the present trade balance.

Finally, consider the additional effect of an increase in the discount

factor, i.e. dé > Q. This decreases the slope of the intertemporal budget line. The
level of investment increases, the net domestic product point shifts from H to J, and
the consumption point shifts to J', the shift consisting of the wealth effect from H'
to J" (resulting from an intertemporal term of trade improvement) and the substitu-
tion effect from J" to J'. Saving falls and the trade balance unambiguously

deteriorates.

Since welfare increases monotonically along the income expansion curve
through H' and A', it is clear that the diagram also illustrates the welfare effects

of the changes in oil prices and the discount factor.

V. Rigid wages and varisble employment

In this bpaper, we have so far assumed full employment of labor. Let us now
introduce rigid wages and variable emplc;yrr.’tent.2T let us first simply assume that
there is & given final goods wage, wt, in each period. We shall later deal with the
reasonable case when there is rigid wages and variable employment only at the first
date but flexible wages and full employment at the second date. Then the profit
maximizing employment level is given by the condition that the demand price for

labor, the partial Ytg, is equal to the given wage. For each date we consequently

get the employment functions Lt(qt, k%, w') defined by Ytg(l, qt, K, Lt (qt, k¥, w%))

= wl . The change in present employment from an oil price increase will then be




-15-
given by
(11} agl = qu dql <0,

vhich is negative if oil and labor are cooperative in the sense of having a positive
cross partial of the production function. That is, present employment decreases with
an increase in the present oil price,

The effect on future employment is more complicated, since the employment
level and the investment level are simltaneocusly determined. First, we realize that
if there is constant returns to scale, in the sense that future domestic product is
linearly homogenous in (ke, 12), an arbitrarily given real future wage is in
equilibrium incompatible with the given discount factor. The latter implies & given
future rate of return to capital which with constant returns to scale fixes the
future wage rate (for a given future oil price). Let us avoid this problem by
assuming that the future domestic product function is strictly concave in (k2, 2?),
which excludes the constant returns to scale case.

Next, the changes in present and future employment from an oil price

increase will be given by

ar! = dq2 + Il£g£2 < 0 and
(3*) (<)
(12)
d4 = 2+L d11<0.
(3‘ (+) ()

Under the assumption that capital and lebeor, capital and oil, and labor and oil, are
all cooperative, it can be shown that both investment and future employment decreases.
The direct negative effect on investment Ilqdqz < 0 is reinforced by an indirect
effect Illdx? < 0 via the fall in investment. Bimilarly, the direct effect on

employment Lquqe < 0 is reinforced by the fall in investment, szdll < 0.28
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Similarly, for an increase in the discount fact, it can be shown that both
future employment and investment increases, the investment increase being bigger than
with full employment.2?

The endogenous changes in employment levels that we have now derived will
have separate effects on the trade balance that simply adds to the effects we have
previously derived for the full employment case. To isolate these separate effects,
let us make a digression where we regard the employment changes as eXxogenous. We
hence differentiate (1) and (3) for given changes in the ewployment levels but with

constant oil prices and discount factors. Differentiating (1) gives
(13) Edu = le_dﬂl + 5Y22dk‘.2 = wlae+ &2af .

Hence, the effect on welfare of changes in the level of employment is simply propor-
tional to the changes in the present value of domestic product, the change in
wealth.3o We call the twe terms on the right-hand side the present and future

(wealth equivalent) employment effects (on welfare), respectively. Differentiating

(3) gives
(14) att = (1 - clyyetadt - ol sPaR - 1l g2

It follows directly that a temporary decrease in employment, i.e. d& < 0 and

d4 = O, has a negative consumption wealth effect on the trade balance, which
deteriorates. A future decrease in euployment has a positive consumption wealth
effect on the trade balance. It has an additional positive effect on the trade
balance through a decrease in investment, if investment and labor are complements.
It follows that = permanent decrease in employment has an ambiguous effect on the

trade balance.
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At this stage we realize that the effects on welfare and the trade balance
of exogenous decreases in employment are completely analogous to the effects of oil
pPrice increases. It follows that the effects of exogenous decreases in eumployment
can be graphically illustrated in Figure II, in exactly the same way as we demon-
strated the effects of oil price increases.

We also realize that as long as we regurd the employment levelsg P and

2 . .
£ as €xogenous, we may as well interprete them as parameters representing produc-

tivity levels, say. Hence, we have implicitly derived the effects on welfare and the
trade balance of exogenous chenges in productivity, and indeed shown the analogy bet-
ween oil price increases and productivity decreases. This analogy has recently been
emphasized ih Bruno [1981]. Formelly, the analogy between oil Price increases,
employment decreases, and decreases in productivity, arises simply because they all
appear &s parameter changes affecting the domestic product functions in the same way
&nd hence cause similar negative supply shocks.

After this digression, we return to regarding the employment changes as
endogenous, given by (11) and {12) because of rigid weges. Since an oil price
increase leads to a decrease in employment at the same date, and we have seen that
the effect of a decrease in employment is the same as the effect of an oil price
increase, we can directly conclude that the existence of rigid waxes and the
resulting changes in employment will simply reinforce all the separate effects of oil
price increases that we derived in Section III. Thus, combining (6) and 14), for
instance the effect of a temporary oil price increase on the trade balance will be
{15} atl = (1 - Clw) (- zldgl + wlaxl) < o,

(-) (=)
with d#l ¢ 0 given by (11). The trade balance will deteriorate more than it does in

the full employment case, since present domestic product falls more because the
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employment effect adds to the static terms of trade effect.

Similarly, the effect of an increase in the discount factor will be

(16) - att = - Clw(tadﬁ + &2a8) - I 6 - TP d# < o
(+) (+ (+)

) (+)  (+ ’

where d£° > O by the previous argument. The trade balance deteriorates more than in

the full employment case, due to the positive employment effect 6w2d2? on welfare
{which decreases savings) and the additional increase in investuwents Ilggie >0 .

Let us finally remark on the reasonable case when there is real wage rigi-
dity in the present (the short run) but flexible vages and full employment in the
future (the‘long run)., This case is also consistent with constant returns to scale
in capital and labor in the future, for which case future real wages will be deter-
mine by future oil prices and the discount factor. We realize that the asymmetry
caused by a decrease in employment only in the present will tend to deteriorate the trade
balance., 1In particular, the previous result in the full employment case, that a per-
manent ¢il price increase mey under some circumstances improve the trade balance, is
then further gualified,

In the full employment case, we also noted that welfare effeéts are indepen-
dent of the degree of substitution in production between oil, capital, and labor. We
realize that with rigid wages this is no longer so, since the megnitude of the
employment effects depends on the degree of substitutability between oil and capital
and labor. Hence, with rigid wages and variable employment, the degree of substi-

tulon in production does indeed directly influence welfare.

VI. Extensions, conclusions, and limitations of the analysis

Let us first mention some extensions of the above analysis. So far, we have

assumed that oil is usged exclueively as an intermediate input in production. It
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some oil is alsc consumed directly by consumers,31 the static terms of trade effects
On welfare are larger in magnitude, since oil import is larger. This by itself
should reinforce the effects on the trade balance derived in the case when oil is not
consumed, in the same way as do ;hanges in employment when there are ripid weges, as
ve noted in section V. However, it can be shown32 that additional substitution
effects on consumption enter, making the overall effects on the trade balance ambi-
guous, except for a pure increase in the discount factor. The ambiguity arises
because oil price increases induce substitution in consumption of final goods for
oil, when oil and final goods are substitutes. This substitution effect is opposite
t0 the consumption wealth effect.

It is natural to measure the trade balance in terms of final goods, when oil
is used as an input in production only. However, when both oil and final goods are
consumed, it is less obvious in what units the trade balance shall be measured. One
solution is to deflate the trade balance by an exact consumer Price index, hence
construct a 'real' trade balance. This can be done by assuming that preferences are
weakly homothetically separable over time, as in Svensson and Razin [1982]. Then it
can be shown33 that the real trade balance is affected by what can be called real
terus of trade effects and changes in the real discount factor, the latter being the
present value of the future consumer price.index deflated by the present consumer
price index. 1In particular, a temporary oil Price increase then also changgs the
real discount factor through changes in the present consumer price index, which can
be shown to give rise to ambiguity in the trade balance response.

The analysis can be extended to an arbitrary number of goods along the lines
of Svensson and Razin [1982]. The generalized termé of trade effects are then
exactly analogous to those in the present analysis. Relative price changes intro-
duce consumption and investment substitution effects that may give rise to an

ambiguous trade balance response.3h
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Let us also meke some general comments on the above analysis. It involves,
as do several other recent works, a microeconomic approach, in the sense of using
benavioural functions explicitly derived from optimizing behaviour, to problems that
have mostly been attacked with the usual macroeconomic tools. The present analysis
hopes to help to demonstrate the ffuitfulness and power of such an approach. The
method of using 'dual! functions, expenditure and domestic product functions,
although formally equivalent to using 'primel’ utility and production functions,
makes, at least for the present problem, for easily derived explicit welfare effects,
and greatly facilitates identification, interpretation, and signing of the various
wealth and substitution effects. As shown in Svensson [1961], it also siuplifies
generalizations to many goods and factors, and allows for convenient but rigorous
'real’ analysis in terms of various price indices.

More fundamentally, the above analysis attempts to contributed to
demonstrate, also with several other recent works, the fruitfulness and, may be, even
the necessity, to look at the determinants of the trade balance and the current
account in an explicitly intertemporal setting.

Although many of our results may not be new, our method of deriving them has
made it possible to express thew in rather general, yet easily interpreted, forms.
Our results on the welfare effects on oil price and interest rate changes have high-
lighted the irrelevance for the (first order) welfare effects of the degree of
substitutability in production and consumption when there are flexible wages and
full employment, and the crucialness of such substitution to the (first order}
welfare effects when there are rigid wages and varying employment. Our rather rich
results on the effects on the trade balance have made clear how incomplete and
pPossibly misleading a static view of the trade balance is. The results emphasize the

different and even opposite impacts of temporary, future, and permanent oil price
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changes. The analysis of interest rate changes has clarified the role of the inter-
temporal terms of trade‘effect on wealth, wélfare, and saving in addition to the
intertemporal substitution effects on saving and investuwent.

There are numerous and obvious limitations of the analysis, some of which
call for additional research. Only the most simple small open economy case has been
analyzed, the case when the country faces given prices on oil and final goods and a
given world rate of interest. The case with a two country world, congisting of s

final-goods producing Industria and an oll-producing OPEC, where the world rate of

interest is endogenous, is stucied in Marion and Svensson {1981]. The case with a
three country world consisting of a home country, a foreign country, and OPEC, in
which both the rate of interest and the relative price between home and foreign pro-
duced final goods are endogenous, is taken up in Marion and Svensson [1982a]. That
case makes possible a discussion of how structural difference between industrial
countries explain differences in their responses to oil price increases.

In the present peper, there is no govermment and no policy, there is perfect
international mebility of capital, and monetary factors are coupletely abstracted
from. One of many policies that is of obvious relevance is the restriction of inter-
national capital movements.

The present analysis abstracts from the allocation between traded and non-
traded goods. The determinants of the current account when there are non-traded
gocds are treated in an intertewporal setting by Razin [1980], and, when there is
import of oil, by Marion [19¥1] and Bruno [1982].

The response to oil price increase depends crucially on whether there is
home production of oil or not. A net exporter of oil will benefit from pesitive sta-
tic term of trade effects. The investment response to a fuéure 0il price increase

could very well be overall positive, since the profitability of investment in the oil
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production industry will increase. The present analysis uses the simplifying, but
not unrealistic, assumptions that capital, labor and oil are all cooperative.
Implications of other assumptions can easily be examined.

The effects on employment of oil price changes have been exauined in a very
rudimentary way, and there is obvious scope for analysis of various wage indexation
schemes and other labor market specifications. Neither have direct welfare effects
of employment changes been dealt with.

The restriction to only two periods may appear severe, but has nevertheless
made possible rather rich results. It is clear that as long as the only intertew
Poral distinctions we need are binary, for instance between the 'present’ and the
"future', or the 'short run' and the 'long run', two periods are indeed all that is
required and with suitable interpretations we can get an almost surprising richness
of results. For other problems, finer intertemporal distinections may be needed, for
instance between the 'past', 'present', and 'future' when we want to distinguish bet-
ween present expected and present unexpected price changes. Or suppose we want to
examine the consequences of the possibility that the observed fall in the world rate
of interest during the 1970s is not permanent but temporary. Then we need to
distinguish between the ’'present', the 'near future{, and the 'distant future'. 1In

such cases we simply need three or more periods.35
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Footnotes

This paper is a revised and shortened version of Svensson [1981]. I have bene-
fitted from detailed comments by Nancy P. Marion, Dartmouth College, an anornymous
referee, and the editors of this Journal. A first draft of Svensson [1981]
was presented to the Workshop on Open Economy Macroeconomics, held August 24-28,
1981 at the Institute for International Economic Studies. I am grateful to the
participants for many helpful suggests. I especially want to thank Michael EBruno,
Lars Calmfors, Henrik Horn, Harry Flam, John Helliwell, Hans Lind, Torsten Persson,
and Assaf Razin for specific comments. Remaining errors are my own responsibility.
Financial support from the Research Foundations of Svenska Handelsbanken and the
Torsten and Ragnar Sgderbergs Foundations is gratefully
acknowledged.

l. Bachs [1981] provides an excellent discussion of these events, bhoth theoretical
and empirical, together with data on many countries' current accounts and on world

interest rates.

2. An intertemporal view of foreign trade and different stages in the balance of pay-
ments was very fashionable in the Trade and Development literature of the 1960s, as
for instance in Bardhan [1966] and Bruno [1967], see also Bazdarich [1978]. an
excellent early reference, which contains a synthesis between static international
trade theory and Fisherian capital theory, is Miller [1968]. More recently, Razin
[1980], first version distributed 1978, discusses the current account in a rigorous
intertemporal model with non-traded goods and investment. Sachs [1982a) and Lipton
and Sachs [1580] offer a thecoretical frauework for discussing the current account in

8 two-country growth model, with perfect international capital mobility and far-

Bighted optimizing agents. The models are too complicated to solve analylitcally,
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though, and must be studied by simulation techniques. Obstfeld [1980, 1982]
discusses the current account in an Uzawa [1968]-type continuous time model with
intertemporal optimization behavior. This Uzawa~type analysis involves several, for
the results crucial, simplifying assumptions, as shown by Svensson and Razin [1982].

Recently, McKinnon [1978, 1981] and Sachs [1981] have argued the fruit-
fulness of looking at the current account as the difference between saving and
investment, rather than as a time-independent difference between exports and
imports. Sachs [1981] also develops a two-period model of the current account and
provides an excellent discussion of its response to temporary and permaﬁent oil price
increases with results similar to those of Svensson and Razin [1981] and the Present
paper. See also Bruno [1982] and Sachs [1982b].

Dixit [1981] presents & very neat intertemporal general equilibrium model of
trade in goods, capital, and oii. He does not consider trade balance issues but con-
centrates on problems of income distribution and strategic behaviour between
countries with different endowments.

Taking monetary factors into account as in Helpman [1981], Persson [1981]
uses an explicitly intertemporal framework in discussing the balahce or payments in
different currency areas and exchange rate regimes. See also Helpman and Razin
[1982].

3. Since there is no initial foreign debt and no interest peyments on foreipn assets
in the first period, the current account and the trade balance in the first period
are identical. Henceforth, we shall only refer to the trade balance.

k. Let us note that in our &nalysis an 'oil price increase' means 'a (marginal)
increase in the present oil price' relative to what the preseﬁt o0il price otherwise

would have been, or 'a (marginal) increase in the future oil price' relative to what
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the future oil price increase would otherwise have been. It should not be inter-
preted to mean an increase over time in the sense that future oil prices are
(marginally) above present oil prices. That latter interpretation is however
included as a special case, if the before—change situation is one with present and
future oil prices being equal, and the change is an increase in the future oil price
with the present oil price held constant.

More precisely, for exogenously given oil pirces ql and qg in the two
Periods, we get an equilibrium of endogenous variables (welfare, trade balance, out-
Put, etc.) in the two periods. We let the vectors El and £2 denote these endogentus

variables. The exogenous oil price increases dql > 0 and dq2 > 0 result in new exo-

genous oil prices ql + dq; and q2 + dq2 y &and in & new equilibrium

(e« dﬁl, & + d§2) . These oil price increases (dql, dq2) and equilibrium changes
(dél, dEz) are increases and changes relative to the before-change oil prices
(ql, ¢°) and equilibrium (g, ).

A completely different meaning of an 0il price increase would be that it

2 5> o1, that is, the future oil price is higher than the

refers to a situation where g
present one. It is certainly of interest to examine what the equilibrium (&1, )
looks like in that case. Strictly, it requires global rather than our local
differential-calculus analysis. However, for the local case, this meaning of an oil
Price increase is indeed a special case of our analysis. This can be seen in the
following way: Let the initial oil prices be such that gl = q2 =3 , resulting in an
equilibrium (&', T). (It does in general of course not follow that & = €). Then
consider an increase dq2 > 0 in the future oil price, resulting in a new equilibrium
(& + dEl, 2. dEa)- Here the change (dtl, d€) in the equilibrium reveals how an

equilibrium with the future oil price (narginally) above the present oil price dif-

fers from an equilibrium where oil prices are the same at the two periods.
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5« Any established terminology for this kind of complementarity (technical
complementarity?) is unknown to me. The term 'cooperative' has been suggested by
Elhanan Helpman, according to whom it is used in Hebrew technology. Note that the
usual definition ofr complementarity/substitutability is in terms of the cross par-
tials of the conditional (i.e. constant output) input demand function. A thorough
discussion and empirical evidence on such (Hicksian) complementarity and substituta-
bility between captial, labor, energy and materials inputs is in Berndt and Wood
[1979]- They discuss separable production functions of the foru, for instance,

x = f(g(k, z), &) where £( ) and g( ) are constant returns to scale, all of which
hence fulfill our assumption of cooperation between factors: ftkﬁ, ftkz, ftxz > 0.
(Partials will be denoted by subindices throughout the paper. )

6+ 'Deteriorates' here means relative to what the (present) trade balance would
have been if there had been no oil Price increases. Cf. note k.

7. The results (1) to (3) are derived in Svensson and Razin [1982] for the case with
many traded goods, but with fixed ocutput vectors and no investment. Except for the
detailed conditions mentioned under (3), they are also derived by Sachs |[1981].

8. This point is made by Sachs [1981].

9. The analogy between productivity decreases and raw material price increases is
emphasized in Bruno [1981].

10. As is well-known, we can either interprete this equilibrium as a Hicksian
perfect foresight 'full equilibrium over time', or a Hicksian "teuporary equilibrium
in period 1', where period 2 variables represent commonly held subjectively certain
point expectations.

11. The expenditure function is defined as E(1, 8, u) = min ! + &2, u(el, ¢9)

> ul. See Dixit and Norman [198QJ, or Varian [1978], for properties and uses of the
expenditure function.

12. Throughout the paper we shall use final goods as mumeraires.
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13- The DP function is defined as Y*(1, q%, k%, %) = max &b o gFgb: ¥ = £(xt. o
Zt)}. It is also called the value-added, the restricted profit, the variable profit,
. the GNP, or the revenue function. A comprehensive referemce is Bruno [1978] or
Dievert [1974]. See Varian [1978] for a micro-textbook using this and similar dual
functions, and Bruno [1973], Chipman [1972], Dixit and Norwan [1980], Khang [19T71],
and Woodland [1981), for their use in international trade theory.

Note that Domestic Product equals National Product in period 1, since there
is no ipitial debt. In period 2, National Product equals Y2 + rtl, the sum of
Domestic Product and net interest income frow abroad rtl, where r = (1/96) - 1 is
the rate of interest and tl, the period 1 trade balance, is net lending in period 1
to the rest of the world.

14. The equilibrium investment level is the solution to the problem
max {GYE(l, q2, Kl + il, 12) - i1} , where 11 is investment. Hence the investment
function fulfills the first order condition Gsz = l. We assume an interior solution.

15. This concept of wealth includes also the present value of future labor earnings
(human wealth).

16. E) is the partial with respect to the first argument, the price of final goods,

and E, is the partial with respect to the second argument, the present value of
future final goods, etc.
17. The iwmportance of the intertemporal terus of trade effect is emphasized by Razin
[1980] and Persson [1981].

The expression E du in (4) is in general the 'change in real income’ often
used in international trade theory.
18. More precisely, the substitution effects are irrelevant to the first-order
effects on welfare. Differentiating (1) to the second order reveals that substi-
tution enter as second-order effects. Hence, the substitution effects are dominated

by the terms of trade effects for smll changes in oil prices and the discount factor.
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We hav d that ¢l )
e € use a W equals Elu/Eu

A more precise terminology would be a 'welfare' effect on consumption,

By differentiating the marginal conditian GYEk = 1 we get Ilq = - szq/YERk'

Y2, =12 /2 <0 since £2.. < 0.and we as 2 > 0, (that oil and capital
kq = T2/, sinc 22, and we assume 1% . at oil and capita

cooperative). Furthermore, ngk < 0 by concavity of the production function.

Hence, Il < Q.
q

22.

23.
2k,

We use that ClW + GCEW = 1, by the intertemporal budget constraint.
A homothetic utility function has & constant rate of time preference.

This is consistent with the realistic world equilibrium where OFE( has little

consumption in the first period in comparison to its oil income.

25.

26.

We have 116 = - YEK/YEkk > 0, since Yekk < 0,

Similar Fisher diagrams, although without the intertemporal transformation

curve, are used in Svensson and Razin [1982] and Sachs [1981].

27'

may

By variable employment we mean that employuent is endogenously determined and

be less than full, hence giving rise {0 unemployment. We do not refer to a

situation with variable utility maximizing labor supply.

28-

can

29.

30,

We have dIl/dq? = (1t + gl /a1t g?) < 1'y < 0, since the term 1% 2
be shown to be positive and less than one (see Svensson [1981, n.29].
We have dIlldG = Iléj(l - IlLLEk) > IlG > 0.

We note that the simplicity of (13) is because we assume that welfare depends on

consumption only, and not directly on employment levels. Without the assumption, the

employment effects on welfare would depend on the differences between wage rates and

effects enter as second-order effects. Hence, the substitution effects are dominated

by the terms of trade effects for small changes in oil prices and the discount factor

the

Supply prices of labor, and employment substitution effects on consumption would
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enter in (14). Persson [1982], in discussing welfare effects of stabilization poli-
cies in different exchange rate regimes, includes such employment effects on welfare.
31. For instance, if oil input for heating of private homes or gasoline for private
transport is regarded as direct consumption rather than as production of housing and
transport services.

32. See Svensson {1981, Sect. T].

33. BSee Svensson [1981, Sect. 8].

34, See Svensson (1981, Sect. 9].

35 See, for instance, Marion and Svensson 11942b] .
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