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I. INTRODUCTION

discussion on the “new international economic order.” They are often

believed to contribute to export earnings stabilization and to avoid the
negative macroeconomic effects of instability in export earnings.! However,
different authors have shown that prices fixed at a precise level (total price
stabilization) will stabilize export earnings only under special market conditions.
Total stabilization of export earnings via price stabilization will be achieved if
import demand shifts are the only cause of price instability [7, pp.246-47]
[10, pp. 151-52]. In the case of export supply shifts, total price stabilization
may induce a stabilizing effect on export earnings if the price elasticity of export
supply is smaller than 1 [7, p.239] and the price elasticity of import demand
exceeds —0.5 [8, p.266] [3, pp. 59-61]1 [7, p. 23971 [10, p. 152]. These condi-
tions exist in few world markets of agricultural products [14, p.34]. As recent
studies have pointed out, the probability of a stabilizing effect on export earnings
increases if partial rather than total price stabilization is adopted [12, pp. 10-11]
[11, pp. 343-49]. Partial price stabilization means that fluctuations around a
target price are reduced to a certain extent. Nguyen concludes from his results
that “both objectives of price stability and earning stability can be achieved
for almost all commodities” [11, p. 351].

The studies on partial price stabilization mentioned above are appropriate
for showing the effects either of international price stabilization on the stability
of world export earnings or of national price stabilization on national earnings
stability. The studies are not appropriate to clarify the effects of international
price stabilization on the stability of national export earnings. But, this relation
is more relevant than market stabilization for evaluating international commodity

INTERNATIONAL price stabilization agreements represent a major part of the

This article reports on research undertaken in the research project “Compensatory Financing
and Trade Preferences in the Agricultural Sector as Means of Trade and Development
Policy” of the Sonderforschungsbereich 86 with financial support provided by the Deutsche
Forschungsgemeinschaft., I wish to thank U. Koester, W. Scheper, P. M. Schmitz, Kiel, and
Th. Mayer, Frankfurt, for helpful comments on earlier drafts.

1 See, for example, Article 1 of the International Cocoa Agreement (1980).
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agreements with price stabilization elements from the national point of view
of LDCs.2 The purpose of this paper is to investigate this issue.

Within the theoretical framework of a partial equilibrium model, the conditions
that must hold for stabilizing national export earnings via international partial
price stabilization are elaborated. How the determinants of a “successful”
stabilization differ from the national and the supranational points of view, and
to what extent a positive evaluation of partial price stabilization agreements
applies from the national point of view, is examined. Then, in an empirical
case study concerning the world cocoa market in the period 1968-80, it is
shown whether a functioning paitial price stabilization scheme would have
induced stabilizing or destabilizing effects on world and national export earnings.
Conclusions are drawn with respect to international commodity policy.

II. THEORETICAL ANALYSIS

A. Basic Assumptions of the Model and Model Structure

The approach is based on an export market model with linear functions of
export supply and import demand. Shifts in the export supply and import demand
schedules are assumed to be random and additive to the planned export supply
and import demand.® Lag-induced export supply shifts are omitted, in line
with the studies on partial price stabilization made by Sundrum and Nguyen.
The objective function of price stabilization is assumed to be one-dimensional
and oriented toward export earnings stabilization.* The stabilizing effects of
partial international price stabilization on national export earnings apply to the
national export income that may accrue to the government as well as to private
exporters. Only under special conditions do they hold for the export earnings
of the producers in the sector. A stabilizing effect in the following analysis
means that the (relative) change of a variable around its reference level is smaller
in the situation with price stabilization than without. This implies the use of
the mean percentage deviation from a reference value as the measure of insta-
bility, assuming one random test. The mean percentage deviation as a measure

2 This holds for the objective of macroeconomic stabilization as well as for the objective
of reducing the risks of producers. For the objectives of price stabilization see Newbery
and Stiglitz [9, Sec. 1.3.2].

3 As we do not deal with a welfare analysis in terms of producer’s and consumer’s rent
it can be assumed that nonlinear functions and multiplicative disturbances would not
change our main results. Therefore, the assumption of a linear-additive model seems
justified, for convenience. For a survey on the welfare effects of price stabilization under
various assumptions see Turnovsky [13, pp. 123-42]; on empirical problems of their deter-
mination see Just [6, pp.912-16]; on international price stabilization see Hueth and
Schmitz [5, pp. 351-65].

4 The results on optimal price stabilization rules should be modified if effects on the level
of national export earnings and national welfare effects are taken into account. For
example, from the national as well as from the supranational point of view a trade-off
can exist between the level and the stability of export earnings. See Herrmann [4, Secs.
5.1.2 and 5.1.3].
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of relative instability is widely used and seems superior to the variance in a
cross-sectional analysis of national instabilities. Too, it seems superior to the
coefficient of variation as no squared deviations are used and the signs of
the relative fluctuations in price and quantity emerge for the individual years.
It will be shown that the correlation of these signs are of special importance
for the earnings stabilizing effect of price stabilization.® The reference system
for partial price stabilization is a nonstabilized situation. For the purpose of
policy evaluation, partial price stabilization is compared with total price stabiliza-
tion and also with national export earnings stabilization.

For apportioning the national and the supranational point of view, export
supply on the world market (g°) is divided into that of country A (g4*5) and
that of all other countries except country A (g,®). Then it holds that

g8 =q4"+q,"5 . _ (1)
The export supply function of country A is '

ga®35=a4+bapy+va . (2)
and that of the other export suppliers is v '

4,55 =a,+b,py+V, . _ ‘ (3)

pw is the world market price, aa and ar are constants, and ba and b, characterize
the slope of the export supply function. va and v, are parameters of the func-
tions, varying with exogenous shifts in export supply. It holds that ba>0 and
B,>0 and, for equilibrium without a shift in export supply, va=0 and v»=0.
The import demand function is ; :

g’ =c+dpy,tu. (4)
c symbolizes a constant, d the slope of the import demand function, and u a
parameter changing with exogenous shifts in import demand. The signs are
as follows: ¢>0, d<0, and, for equilibrium without import demand shifts, u=0.
In the initial situation import demand and export supply are in equilibrium:

qES=qi?. ( 5 )

For analyzing the national and the supranational point of view, national export

earnings (R4) and world export earnings (R) have to be distinguished. It holds
that : '

Ri=pu QAES (6)
and

R=p,+ g% . (7)
Thus, the model is closed with seven equations and seven variables (g%%, 94”5,
q'rES, Duw» qID9 Ra RA)-
B. Export Earnings Instability in the Case of Nonstabilization

What are the effects of given shifts in export supply and import demand on

5 Nevertheless, the mean percentage deviation may be transformed into the coefficient of
variation. See Newbery and Stiglitz [9, p. 286]. : :
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the export earnings of country A and world export earnings if no price stabili-
zation policy is adopted?- To answer this question, equations (1) to (7) are
transformed into rates of change. Inserting the derivations of equatoins (1) to
(4) in (5), we get the relative change of the world market price (4p,/Duw)-
Applying this term to the derivations of the equations (6) and (7), it follows that
AR 4/Ra=(du/q"P —hy « 4v4/qs"5—h, « 4v,/q,7S) « (1 +¢4)
[(eahate e — p) +Av 4/ q4"8 (8)
and '
AR/R:(AM/QID—I’LA * AVA/QAES_hr * AVT/QrES) . (1+5A/1A+5frhr)
[(eatateh,— )+ (hy o Av4/qQa®S+h, « 4v,/q,”5) - (9)
for relative changes in national and world export earnings.® Here, ea and e,
are price elasticities of export supply in country A and in the rest of the world,
ha and hy are the trade shares of the two country-aggregates, and p is the price
elasticity of import demand on the world market. Equations (8) and (9) apply
in the general case with exogenous shifts in export supply (4v,==0, 4v,=0)
and in import demand (4u=0). They show the determinants of the magnitude
of relative changes in export earnings. As we assume one random test, (8) and
(9) simultaneously show the determinants of export instability measured by mean
percentage deviation.

These determinants are the price elasticities of export supply and import
demand, the trade shares, and the magnitude and correlation of shifts in the
export supply and import demand schedules. The comparison of equations (8)
and (9) shows that different export earnings instabilities may indicate national
price elasticities of export supply and export supply shifts that vary from those
on the world level.

C. Export Earnings Instability in the Case of Partial International Price
Stabilization

1. The general case

Partial price stabilization means that fluctuations around a reference price
are reduced to a certain extent. Hence, the relative fluctuations of export earn-
ings for a country and the world change in the case of partial international
price stabilization (indicated by an asterisk) to '

(UR4/R)*=P « (Au/q"P —hys « Av4/qi"5—h, » 4v,/q, ") (1 +e4)
[(eahateh,—py+Av4/qa"S ' (10
and
(AR/Ry*=p « (Au/q"P —hy « 4v4/qa®S—h, « 4v,/q,FS)(1 + e 44+ ¢,h,)
[eahateh,—p)+(ha s 4va/qa®5+h, « 4v,/q,75),  (11)

where f is a policy or stabilization parameter. The policy parameter g shows
one part of the relative price change in the free market situation that still takes

6 For convenience, we ignore the joint effect (4p-Aq).
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place with a price stabilization policy. By assumption, an international buffer
stock agency buys or sells exactly that quantity which leads to a reduction in
relative price changes by (1 — p) compared with the nonstabilized free market
case. The range where the stabilization policy affects price formation on the
market is 0< <1. If g=0, we have the special case of total price stabilization.
Then, the permissible deviation of the stabilized price from the reference price
is O per cent. If 0<p<1, we have partial price stabilization. The permissible
deviation from the reference price is more than O per cent but less than the
hypothetical deviation in the nonstabilized market. If p>1, a price band exists,
but the permissible relative price fluctuations are greater than the actual ones.
There is, in effect, price destabilization. :

The stabilizing effect of partial international price stabilization on national
export earnings (s4) and on world export earnings (s) is measured as follows:

S4=1—|(4R4/R)*|/|(4dR4/R )| (12)
and
s=1—|(4R/R)*|/|(4R/R)| . (13)

This contribution to earnings stabilization in each case shows the relative
earnings fluctuation from the nonstabilized situation that is suppressed by partial
price stabilization. The higher sa (s), the higher is the stabilizing contribution
to national export earnings (world export earnings). A positive stabilizing con-
tribution to national export earnings exists if 0<sa<1. The stabilizing contribu-
tion is maximized in the case where sa=1 and decreases with the value of sa.
If sa=0, the export earnings instability is equal in the stabilized and non-
stabilized cases. In the range where s4<0, international price stabilization
destabilizes national export earnings.

Since the effects of partial price stabilization on earnings stablhty depend on
whether the shift is in import demand or export supply, each case is discussed
separately. '

2. Import demand shifts
If there are shifts only in the import demand schedule (4u==0, 4v,=0,
=0), equations (8) and (9) in the reference 51tuat10n (without stabilization)

sunphfy to
AR 4 /R 4= (4u/q™) « (1+¢e4)/(eahis+e, . — ) ' (14
and
AR/R=(4u/q™®) « (1 +esha+te.n,)/(eahateh,—p) . ' (15)
With partial price stabilization equations (10) and (11) analogously simplify
to
(4R4/R)*=P « (Au/qw) (1+ea)/(eahatee—p) N ¢ 19
and ,
(4R/R)*=p - (Au/qm) . (1—I—eAhA—I—_e?.]’LT)/(eAhA—I-s,hT——y) . (17
Comparing equations (14) and. (15) with equations (16) and (17) shows that
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partial price stabilization would have a stabilizing effect on export earnings if
world market fluctuations are solely due to import demand shifts. This holds
for both the national and supranational points of view: inserting (16) and (14)
in (12), and (17) and (15) in (13) leads to a stabilizing contribution on export
earnings: v

SA:.S':]—IB. (18)

Obviously, the strength of the stabilizing effect is equal domestically and inter-
nationally and depends only on the magnitude of the stabilization parameter .
The contribution to earnings stabilization rises as p decreases and, therefore,
the price band narrows. Hence, in the import demand shift case, total price
stabilization (8=0) is equivalent to total earnings stabilization and superior to
partial price stabilization (0<p<1) from the national point of view. Case 1 in
Figure 1 shows this connection between different intensities of price stabilization
and their contributions to national earnings stabilization.

Comparing equations (14) and (15) shows that the direction of national export
earnings fluctuation is in line with that of world export earnings. However, the
magnitude of the relative fluctuations is not necessarily the same. If the national
price elasticity of export supply is greater (smaller) than that of world exporters,
the relative fluctuation of export earnings in the nonstabilized case is greater
(smaller) in country A than for exporting countries as a whole. Partial inter-
national price stabilization is not able to meet these different stabilization needs.
The relative fluctuations of export earnings which remain after stabilization will
still be greater or smaller than for the world as a whole.

3. Export supply shifts
If there are only shifts in the export supply schedules (4u=0, 4v,==0, 4v,==0),
equations (8) and (9) simplify to
AR4/Ry=(—hy « Ava/qu®5—h, « 4v,/q,7S)(1+¢,)
[(eahat-ehe—p) 4+ Av4/qs®S a9
and
AR/R=(—ha + 4v4/ QP —h, » 4v,/q,55)(1+e shate,h)
[(eahateh,—p)+ha» 4va/qa®S+h, - 4v,/q,"5) . (20)
With partial international price stabilization, equations (10) and (11) analo-
gously simplify to
(AR4/RA*=P « (—ha+ Av4/qs®5—h, « 4v,/q,%5)(1+¢4)
[(eahatehe— p) 4+ Av4/q.®3 (21)
and
(AR/RY*=Pf « (~hy » Ava/qi"S—h, » 4v,/q, P51 +esha+te,h,)
[leabateh,—p)+a s 44/q4"5+h, « Av,/q,75).  (22)

From equation (20), it follows that random shifts in export supply cause
opposite fluctuations of prices at the world level. Hence, there exist negatively



213

INTERNATIONAL PRICE STABILIZATION

\ *(3%9) o0s) Iojewnered woOneZITIqRIs 9Y) g ‘WONNQLIIUOO UONEZIIqRIS oY1 SI Vs

'sgurures jrodxe [emopeu ozIqe)ssp Uoneziiqels ooud [ensed pue [ejo) ()

‘qpispueq oord | prOIg,, © JO SISED W

surures jIodxe [BUOREU SozIfIqeisep UomezNiqels ooud Tenred ‘sozifiqeis uoneziiqe;s oud [ejo) ()

‘sSurures jyodxe [RUONEW O} ANQINuUOd uwoneziiqers ooud yenred pue el (€)
:pIIOM ST) JO 151 94} PUB ANUNOD (JBWUS) SY} Uom)eq UOHR[RII0d dAmIsod WIm SPIYs Aiddns jodxyg g 988D
‘pLIOM 97} JO 3891 oY) pue Anunod ([[ews) of) USoMISq UONERIN0d SAIR39U UM SPIYS Addns j10dxyg g 9osBD
's)jIgs puemmop roduwr] ] I8ED

onozljiqoysap
o 2b6upi/
: o ¢

1 ¢ g
g T,

uoijnzi|iqgo}s
Jo2ab6upa/,

o o o o 0 0

S U P P §

:2€ 25D y's

Vs :DE 2SD)

vg

1%

0 o= . ’
\\ \\ iz

uoilnzl|iqD)s 4

40 abuns

uoljnziIgDys
Jo 26ups

- 0 - - -
etttk adelatadad

Boe coe oy o o g v 0 T Peat s Hay e 2 o] P o ot G e e e e s G w

{s=)
:¢ 280D Yvg ;] 20D Y Vg

(S9AIND UOMNQLIUO) UONEZIIqeIS [eUONEN) SUOHIPUOD IONIEA IUSISPIC
ropun sSurmreqy jiodxg [eUOnEN JO UOHEZIIqRIS 29U} 0) sony UONezI[Iqel§ 90K SARBUINNY JO suonnquuod | 8L



214 THE DEVELOPING ECONOMIES

correlated price and quantity fluctuations. From the national point of view,
too, inverse price and quantity fluctuations may exist. Then, the sign of the
term 4va/qa™ is different from that of the whole first term of equation (19).
Hence, a partial international price stabilization suppressing a part of the price
fluctuation may, in principle, either stabilize or destabilize export earnings. To
identify which effect surfaces on the national level, it is essential to ascertain
whether the export supply shifts in the country are correlated positively or
negatively with those of the rest of the world and whether the individual country
or the rest of the world dominate the -export supply shifts in the world.

3a. Negative Correlation of Export Supply Shifts in a Particular Country and
the Rest of the World

In the case of negatively correlated export supply shifts in a particular country
and the rest of the world, partial price stabilization will simultaneously stabilize
national export earnings if the rest of -the world dominates the export supply
shifts (|A Avr/qrES|>]hA 4va/qa®S|). Then, price and quantity effects in equa-
tion (19) move in the same direction and reinforce each other. The aggregate
effect on national export earnings is weakened by partial price stabilization in
accordance with equation (21). However, if guided by the target of national
export earnings stabilization, par’aal price stabilization is inferior not only to
a system of total earnings stabilization but to the system of total price stabiliza-
tion as well. This is all the more the case, the greater the stabilization parameter
B and the broader the price band. In contrast to the case of import demand
shifts, and given the target of national earnings stabilization, total price stabiliza-
tion is inferfor to total earnings stabilization since exogenous quantity fluctuations
in ;the country remain unaffected. Figure 1 shows this as case 2.

3b. Pos1t1ve Correlation of Export Supply Shifts in a Partlcular Country and
the Rest of the World

Since in the case of positively correlated export supply shifts opposite price
and quantity effects exist, partial as well as total price stabilization may stabilize
or destabilize national export earnings.” However, there are fundamental dif-
ferences between partial and total stabilization. The latter (8=0) will change
the sign .of export earnings fluctuations. A total stabilization of national export
earnings is impossible as the term (4va/gs®S) will not be equal to zero. In
contrast, with partial price stabilization the sign of export earnings fluctuations
may remain unaffected or may change. In a special case, it may lead to total
stabilization of national export earnings. Generally, from equation (19), partial
price stabilization may only contribute to national export earnings stabilization
if the price-induced element of the relative fluctuation of national export earnings
exceeds the part representing the exogenous quantity fluctuation. Therefore, as
a necessary condition it must hold that:

7 In principle, this also holds for a single country which dominates the export supply shifts
on the world market, irrespective of the correlation of its export supply shifts with those
of the rest of the world. .
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(—ha s dva/qa®S—=h, « dv,/q,"5) « (1+e0)/(esha+eh,— )]
>[(4va/q4")]| - (23)

If (23) obtains, 0<sa<l is possible. However, total price stabilization will
only contribute to national export earnings stabilization if it is the case that:

[(—hy e 4va/quBs—h, « 4v,/q,"S) « (1+sA)/(eAhA+sh ]
>2(dva/aa®) . @9

Comparing (23) with (24), it is obviously easier to stabilize national export
earnings with partial rather than total price stabilization. The stabilization
contribution of partial price stabilization now ‘depends on the width of the
price band and, hence, on the magnitude of the stabilization parameter f. The
shape of the stabilization contribution curve

- S4=54(B)
may be found by determining two strategic points. First, a total stabilization
of national export earnings (sa=1) is possible via partial international price
stabilization. In this case, equation (21) becomes zero. The stabilization
parameter leading to this total earnings stabilization may be defined as an
“optimal stabilization parameter” (8). It holds that: ,

. hr ° Avr/qrES

;8’—(511]1A+51hr»_/1) /{(1 deq) <hA+W>} . (25)
Moreover, a “critical stabilization parameter” ( ,;é) may be derived where the
stabilization contribution of partial price stabilization is equal to that of total
price stabilization. For this critical value it can be shown from equations (19)
and (21), and employing (25) that: '

B=28. (26)

From this, three ranges of stabilization may be derived for the national

stabilization contribution curve, provided that the conditions of equations 23)
and (24) are fulfilled (see case 3a in Figure 1). In the range 1> B> (range of
stabilization I), partial price stabilization as well as total price stabilization would
reduce the relative fluctuations of export earnings compared-with the case of
nonstabilization, However, the price band of partial price stabilization is too
broad and the difference from the nonstabilization case too small making the
net stabilization contribution smaller than with total price stabilization. If
p= f, the stabilization contribution of partial price stabilization is equal to that
of total price stabilization. However, if the price band becomes narrower and
B>p>0, the stabilization conttibution of partial price stabilization is greater
than that of total price stabilization. Yet, with the exception of case f= 8,
partial price stabilization is inferior to total stabilization of national export
earnings. Within the range B>p>0, two subranges of stabilization have to be
distinguished: (a) ‘B>ﬁ>‘3 (range of stabilization IT) and (b) ﬁ> p>0 (range
of stabilization III). In range of stabilization II, a narrowing of the price band
(decreasing the stabilization parameter ) leads to an increase in the stabilization
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contribution with respect to national export earnings. In range of stabilization
III, narrowing of the price band decreases this stabilization contribution. In the
extreme case of =0, partial price stabilization changes into total price stabili-
zation and is no longer superior with respect to national export earnings stabili-
zation. The turning point and maximum of the stabilization contribution curve,
B=§, represents the value from which a narrowing of the price band reverses
the sign of the relative earnings fluctuation compared with the case of non-
stabilization. Moreover, it shows the relative price change on the world market
that would totally stabilize national export earnings.

If export supply shifts in the country and the rest of the world are positively
correlated, it is always possible that a stabilizing effect on national export
earnings does not exist for all values of 5. This is especially so with relatively
high exogenous export supply shifts in the individual country. Cases 3b and
3¢ in Figure 1 represent examples of this. Whereas total price stabilization
may destabilize national export earnings, partial price stabilization with “broad”
price bands may still stabilize, and even an optimal B with total earnings stabili-
zation is possible (case 3b). In these cases, condition (24) is not fulfilled, but
condition (23) is satisfied and ‘“high” values of p induce earnings stabilizing
effects. However, if the export supply shifts in the country are so large that
condition (23) will not be fulfilled even with “broad” price bands, each form
of international price stabilization will destabilize national export earnings (case
3c). Partial price stabilization is then inferior not only to total earnings stabili-
zation, but to nonstabilization as well.

3c. Comparison of the National and Supranational Points of View

The effects of partial price stabilization on the stability of national export
earnings can be characterized more distinctly by comparison with those at world
level. Equations (20) and (22) show the relative changes of world export earn-
ings in the case of nonstabilization and with price stabilization. The relative
change in world export earnings can only be smaller with partial price stabiliza-
tion than with no stabilization if the first term on the right side of equation
(20) is absolutely greater than the opposite second term. In this case, a necessary
condition for the stabilizing effect of partial price stabilization on world export
earnings is:

le|<1. ’ 27
With total price stabilization (8=0), equation (22) simplifies to:
(AR/Ry*=hy « Ava/qs"5+h, « 4v,/q,"5 .

This relative change of export earnings can only be smaller than in the non-
stabilization case if .

|l <0.5 (28)

and the price élasticity of export supply (eaha+eh)<l. These necessary con-
ditions for an earnings stabilizing effect of price stabilization show that partial
and total price stabilization destabilize world export earnings if import demand
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is elastic. Here, partial price stabilization would suppress the compensatory price
fluctuations and increase the amplitude of earnings fluctuations. If |x|>1, partial
price stabilization as well as total price stabilization is inferior not only to total
earnings stabilization but also to the free market case when the target is sta-
bilizing world export earnings. On the other hand, in the inelastic portion of
the import demand curve (|x|<1), partial price stabilization may stabilize world
export earnings, even in the range where total price stabilization destabilizes
them (0.5<|x|<1). Analogous to the national stabilization contribution curve,
the form of the supranational stabilization contribution curve

s=3(B8)

may be found. First, there exists an optimal stabilization parameter (%) leading
to a total stabilization of world export earnings (s=1):

ﬁ*z(eAhA_l"srhr—ﬂ)/(l +5Ah4+5rhr) . (29)

In contrast to partial price stabilization, total price stabilization cannot lead
to a total stabilization of world export earnings even if they do have a stabilizing
effect. However, the stabilization contribution of partial price stabilization is
not higher for any price band than that of total price stabilization. There is
a critical value of the stabilization parameter (8**), where the stabilization
contribution with respect to world export earnings is equal for both policies:

BE*=28% (€Y)

As with the national stabilization contribution curve, partial price stabilization
is inferior to total price stabilization if p**< g <1. If 0< B < B**, partial price
stabilization is superior to total price stabilization. Thus, narrowing the price
band in the range f*<B<p** increases the stabilization contribution with respect
to world export earnings. However, it decreases the stabilization contribution
within the range 0<B<pB*.

Comparing the stabilization effects of a partial price stabilization policy with
respect to national export earnings and world export earnings, it can be seen
that they will be equal only in particular cases. Contrasting the optimal g-value
from national with that from supranational points of view, it may be derived
from equations (25) and (29) that the optimal national stabilization parameter
may differ from the optimal supranational parameter from the point of view of
all exporters for two reasons:

(a) the price elasticity of export supply in country A may not equal the price
elasticity of export supply of the other exporters (caz=eaha+e.lt,);
(b) the magnitude of export supply shifts in the particular country may differ
from that of the other exporters (i, « 4v,4/q.%5=h, + 4v,/q,F5).

The optimal width of the price band from the national point of view (B) is
smaller than the optimal bandwidth from the supranational point of view (%),
if the country’s price elasticity of export supply is higher and the relative magni-
tude -of export supply shifts is absolutely lower than that of the rest of the
world. Conversely, lower national price elasticities of export supply and higher
relative export supply shifts than in the rest of the world work toward a higher
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optimal bandwidth from the national than the supranational standpoint. The
first constellation, ceteris paribus, is more likely to apply in countries with
significant storage policies; the second is more likely in countries with relatively
insignificant storage arrangements. If export supply shifts in the country and
the dominating rest of the world are positively correlated, and if partial price
stabilization stabilizes earnings at the supranational level, countries with “strong”
reactions to changes in world market prices will tend to aim at narrow band-
widths. Conversely, countries with “weak” reactions to changes in world market
prices will tend to seek broad bandwidths. Countries with “weak” exogenous
export supply shifts will favor narrow bandwidths; countries with “strong”
exogenous export supply shifts will prefer broad bandwidths. Provided there
are diverging price elasticities of export supply and diverging export supply
shifts, one uniform stabilization parameter B at world level will cause very
different natjonal stabilization effects, which mostly will differ from those at the
world level (s#s,). A uniform price stabilization policy with the target of
stabilizing the export earnings on the market will then be insufficient to reach
the target of national stabilization. It is possible that partial price stabilization
on the supranational level will cause strongly earnings stabilizing effects in one
country and destabilizing effects in another. Stabilizing effects on the national
level apply in the case of negative correlation of export supply shifts in the
particular country and in the (dominating) rest of the world.. Provided there
is a positive correlation of the export supply shifts, stabilizing effects are to
be expected in cases of above-average price elasticities of export supply and
subaverage magnitudes of export supply shifts in the particular country. On
the other hand, destabilizing effects at national level may appear in the case
of positively correlated export supply shifts, if the price elasticity of export supply
is subaverage, the magnitude of export supply shifts is above average, and the
bandwidth is relatively narrow.

Summing up, a uniform partial price stabilization may lead to stabilization
effects on national export earnings which are very different and even the opposite
of those on the world level. Whether these effects occur in a specific market
will depend on the following factors: (a) the price elasticity of import demand
on the world market, (b) the price elasticity of export supply in the particular
country and in the rest of the world, (c) the relative magnitude of export
supply shifts in the country in comparison with shifts in the rest of the world,
(d) the covariance between export supply shifts in the country and in the rest
of the world, and (e) the main cause of the instability (export supply or import
demand).

‘1II. AN EMPIRICAL EXAMPLE: THE INTERNATIONAL
COCOA MARKET

Cocoa is one of the “core commodities” for which international price stabiliza-
tion policies are planned in the Integrated Commodity Programme of UNCTAD.
In 1981 the Third International Cocoa Agreement came into effect which con-
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tains a buffer stock policy for world market price stabilization. In the following,
export instability is analyzed for the main cocoa product, cocoa beans, in the
period 1968-80 for exporting countries as a whole and for individual exporting
countries. Export instability means instability of export earnings, export prices,
and export quantities. Subsequently, for single years of the period 1968-80,
it is shown whether partial price stabilization would have stabilized or destabilized
world export earnings and national export earnings, and whether a strong or
weak stabilization intensity would have been preferable. In line with the above
theoretical approach, the relative fluctuations of export earnings are divided
into relative fluctuations of prices, quantities, and their product.

Table I presents (in columns 1 to 4) indicators of export instability on the
world level and for ten selected cocoa exporting countries. Export instability
(D) is defined as the mean percentage deviation from trend:

1980 A A
1=000/m) - 3K -Xl/Kes @)

where X: is export earnings, export prices, or export quantities in period ¢, X
the respective trend values, ¢ is time, and » is the number of observations. It
can be shown that the R? values of a semi-logarithmic trend function are signifi-
cant at the 1 per cent level for export prices in each case and for export
earnings with two exceptions (Ecuador, Mexico). The significant values ranged
between 0.74 (Papua New Guinea) and 0.81 (Ghana) for export prices and
between 0.65 (Togo) and 0.96 (Malaysia) for export earnings. Therefore, the
values of the semi-logarithmic trend function were used in formula (31) in the
case of export prices and earnings.® Because of the less significant quantity
trend, those export quantities were used as “trend values” that would have led
to the trend value of export earnings for a given price trend (6]:]_?2/;‘)).9

Table I for the period 1968-80 shows a higher price instability (21.4 per
cent) than earnings instability (16.8 per cent) at the world level. The quantity
instability (at 7 per cent) was substantially lower than the price and earnings
instability, but the quantity fluctuations were predominantly opposite to the price
fluctuations and had a dampening effect on earnings fluctuations. In five cocoa
exporting countries (Ivory Coast, Nigeria, Cameroon, Togo, and Malaysia),
price instability also exceeded earnings instability, which exceeded quantity in-
stability. Here, quantity fluctuations reduced the effect of price fluctuations on
earnings fluctuations. In the main exporting country, Ghana, opposing price
and quantity fluctuations were so strong that price and quantity instability
exceeded earnings instability. Obviously, Ghana’s high share of the market

8 This implies an exponential trend function }f't=a-ebt that can be rewritten as: In If't=
Ina+bt. '
9 This identity makes it possible to divide the relative fluctuations of export earnings around
the trend in the single years as follows:
(R~ Re)/(Re)=(pe—p) /(1) +(@r— /(@) +(pr— Pe)(@e— 8/ (Pniz)-
In principle, this is identical with equations (8) and (9) in the theoretical model, here
using trend values as approximations of equilibrium values and including the joint effect.
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induced automatic stabilization because of the opposing price and quantity fluc-
tuations. In the period 1968-80, this overall stabilizing effect did not exist
for Brazil, Papua New Guinea, or Ecuador where earnings instability was
higher than price and quantity instabilities. Price and quantity fluctuations
predominantly reinforced each other. A special case was Mexico, with the
highest export quantity instability (48.2 per cent) of the selected countries
exceeding its earnings instability (45.8 per cent). Price instability at 25.7 per
cent was lower and obviously suppressed the dominating quantity instability in
its earnings effect.

National differences may be seen, too, in the magnitudes of export instability,
especially in earnings and quantity instability. Export earnings instabilities of
individual countries exceeded those of the world as a whole, with the exception
of some “great exporters” (Ghana, Nigeria, Cameroon). The highest values are
found in Mexico, at 45.8 per cent, Ecuador, 36.8 per cent, and Papua New
Guinea, 28.0 per cent. Export quantity instability of each exporting country
was higher than on the world level (7 per cent). The highest values are found
in Mexico (48.2 per cent), Togo (26.2 per cent), and Ecuador (23.4 per cent).
The mean percentage deviation from the trend of export quantities was more
than double that on the world level. This indicates compensating export supply
shifts on the world level.'

These differences in the magnitude of export quantity fluctuations and in the
correlation of price and quantity fluctuations in various countries suggest that
partial international price stabilization on the world market is an inaccurate
instrument for national export earnings stabilization. Random stabilization or
destabilization effects in individual countries and years will probably occur.

Analyzing columns 5 to 8 from Table I confirms this presumption. The results
of these columns are based on the analysis of magnitude and sign of relative
deviations of the actual values from the reference values for single years. These
relative deviations determine the instability of the time series according to
equation (31). It may then be stated whether a functioning partial price stabili-
zation in the period 1968-80 would have been stabilizing or not and which
bandwidth would have been preferable under the earnings stabilization aspect.
Functioning international price stabilization means that a priori the price and
earnings trend, calculated here ex post, would have been known, and that
buffer-stock policies would not have changed the behavior of trading partners.t?
Additive disturbances in the import demand and export supply curves are
assumed, as in the theoretical analysis. Four cases have to be distinguished
empirically:

10 Tn single years, opposing price and quantity fluctuations occurred. See the interpretation
of columns 5 to 8 in Table I.

11 This observation holds for other agricultural export markets of LDCs, too. See Herrmann
[4, Sec.4.4] for the world coffee market. )

12 These assumptions will tend to lead to an evaluation overly favorable for partial price
stabilization. As experiences with the Third International Cocoa Agreement show,.both
assumptions probably would not be given.
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(@ In periods where relative quantity ﬂuctuatlons are absolutely higher than
opposing price fluctuations and determine the sign of earnings fluctuations, partial
international price stabilization will destabilize national export earnings. Com-
pensating effects of price fluctuations are suppressed. This is exacerbated as
partial price stabilization approaches total price stabilization (D in column 5).
(b) 1In periods of parallel price and quantity fluctuations, partial international
price stabilization will induce stabilizing effects on national export earnings. This
tendency increases with the narrowing of the price band (S1 in column 6).

() In periods of opposing price and quantity fluctuations where the relative
price fluctuation and the parallel relative earnings fluctuation exceed the relative
quantity fluctuation in absolute terms, partial price stabilization will stabilize
national export earnings. The optimal stabilization parameter ranges between the
nonstabilized case and total price stabilization (S2 in column 7).

(d) In periods of opposing price and quantity fluctuations, where the sign of
the price fluctuation determines that of earnings fluctuation, and the relative
earnings fluctuation is absolutely smaller than the relative quantity fluctuation,
partial international price stabilization may stabilize or destabilize national export
earnings. “Very broad” bandwidths tend to induce stabilization, while “very
narrow” bandwidths destabilize (D/S in column 8).

Empirical results concerning the world cocoa market show that partial price
stabilization would have led, predominantly, to stabilizing effects on world export
earnings. Exceptions were the year 1979 and, in the case of a “narrow” band-
width, 1975. However, it may be seen, with the exception of Papua New Guinea,
that a uniform partial price stabilization would have led to destabilizing effects
for more years on the national level than on the world level.’® Destabilizing
effects would- have occurred in Mexico in six years, and in Togo and Nigeria
in four years. Assuming total price stabilization or a “very narrow” bandwidth,
destabilizing effects on national export earnings would have to be expected in
Ghana in nine years, Mexico in eight, Cameroon in seven, and Togo and Nigeria
in six. Table I shows, too, that reaching an earnings stabilization effect as high
as possible would have required different price stabilization intensities from
the various national points of view. In 1968, with the target of earnings stabili-
zation, total price stabilization would have been preferable for Ecuador and
Malaysia, but a broader bandwidth would have sufficed for the world as a
whole, as well as the Ivory Coast, Nigeria, and Papua New Guinea. For Ghana,
Cameroon, and Mezxico only a “very broad” bandwidth would have induced
stabilizing effects, in contrast to the destabilizing effects of a narrow price band.
Togo and Brazil would have suffered from earnings destabilizing effects in any
case in 1968. The strongest destabilization would have taken place in the case
of total price stabilization, the optimal policy from Ecuador’s and Malaysia’s
point of view.

The inability of partial international price stabilization to achieve precisely

13 For convenience, we assume that reducing world export price fluctuations will reduce
fluctuations of national export prices also without changing the sign.
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the target of national export earnings stabilization exists not only within a
particular period for different countries, but intertemporally as well for any one
country. To attain an earnings stabilization effect as high as possible requires
that the optimal price stabilization parameters from the national point of view
vary from year to year.* A uniform stabilization parameter, e.g.,, =0 in the
special case of total price stabilization, would have had destabilizing effects for
Nigeria in 1969, 1971, 1974, 1975, 1976, and 1979, and more so than with
any partial price stabilization policy. In seven other years, stabilizing effects
on the national export earnings would have occurred. Only in 1978 and 1980
would total price stabilization have generated the optimal stabilization intensity
from Nigeria’s point of view, being superior to each policy of partial price
stabilization. ' '

IV. CONCLUSIONS

The foregoing analysis has shown that a positive evaluation of partial price
stabilization agreements with respect to earnings stabilization has to be modified
if the national instead of the supranational level is being considered. ‘A uniform
price stabilization rule can be expected to induce very different stabilization
contributions due to the correlation of export supply shifts in the particular
country and in the rest of the world, the different magnitudes of export supply
shifts, the price elasticities of export supply in the country and in the rest of
the world, and the causes of fluctuations from the national and supranational
points of view. .

In principle, partial international price stabilization may destabilize national
export earnings, even if it stabilizes aggregate export earnings. This situation
is conceived by subaverage price elasticities of export supply and above-average
export supply shifts in the particular country which are positively correlated
with those of the (dominating) rest of the world, and by narrowing price bands.

With the target of national export earnings stabilization, a partial price stabili-
zation is not generally superior to total price stabilization. In the cases of
import demand shifts or negatively correlated export supply shifts, the reverse
is true.

Within a system of partial price stabilization, “optimal bandwidths” with
respect to national export earnings stabilization will differ in one year from
country to country. Moreover, they can be formulated only for special years,
as they will differ in one country from year to year. Such a price stabilization
policy differentiated from year to year and from country to country cannot be
realized on the world market. Nor is it desirable with respect to a market-
oriented international economic order. A uniform stabilization parameter g will
induce random earnings stabilization effects on the national level.

Therefore, the ability of partial international price stabilization to achieve
precisely the target of national export earnings stability is weak; the effects are

1¢ There is here an analogy to the question of optimal storage rules. See Gardner [2, p. 155].
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distributed unequally and randomly. If national export earnings are to be
stabilized, the instrument of direct export earnings stabilization is preferable.
However, it must be noted that existing systems of export earnings stabilization
like Stabex may have destabilizing effects, too [4, Sec. 5.2.1].
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