EXPORT STRUCTURE AND EXPORT INSTABILITY:
THE CASE OF PENINSULAR MALAYSIA

LEE Kione Hock

I. INTRODUCTION

for the typical developing country than for the typical developed country

rests on a threefold a priori argument that the typical developing country
tends to: (a) specialize in the production and export of primary commodities;
(b) concentrate on a small range of commodities; and (c) concentrate on a small
group of traditional export markets. In this context, Peninsular Malaysia may
be termed a typical average developing country. For the 1960-73 period, over
85 per cent of the country’s total export earnings were accounted for by the
export of primary commodities; over 70 per cent of export earnings were derived
from natural rubber, tin, timber, and palm oil; and over 65 per cent of exports
were destined for the traditional export markets, the Commonwealth countries,
Japan, and the United States.

This being the case, it has generally been accepted that export instability in
Peninsular Malaysia is largely a by-product of specialization in the production
and export of natural rubber and tin—both commodities characterized by low
price elasticities of demand and supply, and rather unstable demand—and that
“the search for the cause of export instability can therefore be concentrated on
the supply and demand conditions for these two commodities” [8, p. 80]. This
paper takes the argument a step further by examining the relationship between
export instability and a set of variables that help characterize the country’s
export structure.

THE PRIMA FACIE case for believing that export instability is more severe

II. THE POINT OF CONTENTION

There is now hardly any argument about the extreme (above average) instability
in export earnings for Peninsular Malaysia. Coppock, using the log variance
method,! found instability indices for the 1946-58 petiod to be 41.9 for the total
export earnings of Peninsular Malaysia and 23.1 for a group of forty-five de-
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1 The index of instability is equal to antilog v Viegs Where Vieg=1/(n—1)7] [log (Xt+1/Xs)
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veloping countries [2, pp.49-79]. This extreme instability is confirmed in a
study by Erb and Schiavo-Campo [3]. For the 1946--58 period, using the Cop-
pock log variance method, they found the means (medians) of the instability indices
of export earnings to be 17.6 (18.1) for eighteen developed and 23.0 (18.3) for
forty-five developing countries. These values were considerably less than the
38.9 recorded for Peninsular Malaysia. For the post-Korean War years, 1954—
66, the index for Peninsular Malaysia was 16.5 compared with 6.2 (6.3) for the
developed and 13.4 (12.8) for the developing countries. The more recent studies
by Leith [7], Ariff [1], Glezakos [4], and Lawson [6], show similar results.

If there is any difference of opinion at all, it would have to be about the causes
of high export instability experienced by Peninsular Malaysia. To the extent
that export instability is influenced by factors within the control of policymakers,
it is relevant to estimate the relationship between these factors and export in-
stability. Thus an approach which incorporates explanatory variables that char-
acterize the country’s export structure and that are subjected to long-run policy
manipulation should prove more meaningful than an- approach confined to a
study of the supply and demand conditions for natural rubber and tin.

Instability is defined here as percentage deviations from the trend; this is
necessary in order to avoid interpreting a constant period-to-period increase or
decrease as indicating instability. In this case, the type of trend fitted to the data
becomes important. For two practical reasons, an exponential trend is preferred
to a linear trend. First, economic planners tend to think in terms of growth rates,
and not in terms of absolute changes. Second, for the time period covered in
this study an exponential trend provided better fit to the data than a linear trend.?
Export instability is therefore defined as percentage deviations from the exponential
trend. For the deseasonalized data for the 1960-73 period, the exponential trend
for Peninsular Malaysia’s export earnings is given by

In X,=6.3789 + 0.0120z. R2=0.6758. §))
(10.7578)
Origin: March 1960.
tunits: 1/4 year.

III. THE EXPLANATORY VARIABLES

On an a priori basis, export instability can be expected to be a function of: (a)
the composition of exports, (b) the diversification of exports by commodity and
by export market, (c) the country’s share of world markets for its export products,
and (d) the domestically consumed proportion of output of the export products.®
Specialization in production and export of primary commodities generally

2 The linear trend is given by Xi=—0.52464-0.0779¢. R2=0.0088.
(0.6938)

3 The last explanatory variable was left out of this study due to the unavailability of
quarterly data on domestic consumption for the period 1960-73. Fortunately, for the
major export products, domestic consumption constitutes a very small proportion of total
exports.
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implies a higher degree of export instability than specialization in manufactures

because primary commodities tend to be characterized by low price elasticities

of demand and supply, and by uncontrolled variability in demand, in supply, or

both. Using the proportion of the value of exports derived from primary com-

modities as an explanatory variable, MacBean [9, p. 39], Massell [10] [11], and

Naya [13] found from their cross-sectional correlating analyses very low cor-

relation coefficients between export instability and specialization in primary com-

modities which were clearly nonsignificant at the 0.05 level. In this paper, the

analysis is carried a step further by distinguishing between eight categories of

products. The following explanatory variables are used. The first four are

generally referred to as primary commodities and are therefore thought to con-

tribute toward a higher degree of export instability, and the remaining variables

are usually associated with -a lower degree of export instability:

R, : the'proportion of total export earnings derived from food and live animals,
and beverages and tobacco (SITC main divisions 0,1).

R, : the proportion of total export earnings derived from crude materials,
inedibles, except fuels (SITC main division 2).

R, : the proportion of total export earnings derived from mineral fuels, lubri-
cants, and related materials (SITC main division 3).

R, : the proportion of total export earnings derived from animal and vegetable
oils and fats (SITC main division 4).

R, : the proportion of total export earnings derived from chemicals and prod-
ucts of the chemical industries (SITC main division 5).

R, : the proportion of total export earnings derived from manufactured goods

_ classified chiefly by materials (SITC main division 6).’

R, : the proportion of total export earnings derived from machinery and trans-
port equipment (SITC main division 7).

R, : the proportion of total export earnings derived from miscellaneous manu-
factures (SITC main division 8).

Export diversification by commodity and export market is, on an a priori basis,
a factor contributing toward a lower degree of export instability. Empirical studies
on the relationship between export instability and commodity concentration remain
inconclusive. The cross-section studies by Coppock [2], MacBean [9], Massell
[10], and Naya [13], suggest very little or no effect on the stability of export
earnings from commodity concentration. On the other hand, Michaely [12] and
Massell [11] found significantly positive correlation in their cross-section studies,
thus lending support to the hypothesized relationship between export instability
and commodity concentration.

In this time-series study for Peninsular Malaysia, commodity concentration is
measured by the Hirschman-Gini coefficient: a measure used rather widely in
studies cited so far. The coefficient of commodity concentration for exports is
defined as:

3] B
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where X is the value of exports of commodity i in the #th quarter, and X; is
the total export earnings during the #th quarter, ie., 2, X;=X,. The ‘higher the

value of C.; the greater the concentration, or, in other évords, the lower the degree
of diversification by commodity. For practical reasons, the SITC two-digit com-
modity classification scheme was adopted for computation of values Cax.

Studies on the relationship between export instability and geographic con-
centration or concentration on the few export markets remain inconclusive. The
findings by Coppock [2] and Massell [10] show that, if any association exists
between geographic concentration and export instability, it is negative. Naya
[13] also found geographic concentration weakly and negatively correlated with
export instability. Of the three explanatory variables covered in his study, Mac-
Bean [9] found that only geographic concentration appears firmly associated with
export instability and that in the opposite way to a priori expectations. In his
later study, Massell [11] found a positive but insignificant correlation coefficient.

Here, the measure of geographic concentration is similar to that of commodity
concentration. Thus,

cun[B(%)T"

where X is the value of exports of commodities to country j in the rth quarter
and X; is total export earnings during the #th quarter. This index for Peninsular
Malaysia for the 1960—73 period was calculated over twenty-two countries and
eight groups of “minor” countries; the twenty-two countries together accounted
for over 85 per cent of Peninsular Malaysia’s exports.

Assuming that price elasticity of demand exceeds unity, it has been argued that
export instability is also a decreasing function of a country’s share of the world
market in the commodities it exports. Massell in his second study [11] included
this variable in his list of eight variables and found it nearly significant at 10 per
cent. -

A country’s importance as a supplier of the world markets depends on the
size of its export sector, the extent to which its exports are concentrated on a
few items, and the size of the world markets for these items. The index of the
degree to which a country’s exports tend to be large in world markets is defined
as: -

Zt=i};12¢;5u ’ (4)

where 1 is the country’s share of commodity i in world trade in the sth quarter,
8i is the proportion of total exports accounted for by commodity i in the 7th
quarter, and A di is the country’s share of commodity i weighted by the relative
importance of commodity i in the country’s exports. Calculations of Z; would
be extremely tedious, hence, for practical reasons, an approximate value of Z;
is obtained by considering the country’s major export commodities. For Peninsular
Malaysia this is confined to three commodities in which it is a significant exporter
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in the world market. The three commodities—natural rubber, tin, and palm oil—
together account for over 50 per cent of the country’s exports.

Formally, the basic relationship between the economic structure of Peninsular
Malaysia and the instability in export earnings experienced by the country may
be presented as: .

I;=bo+b R+ beR,;+bsRy,+bsRos+bsR e+ bR,
+b7R;+bsRsy+boCory+ 010G oy + b1 Z,+e, , (5)
and ordinary least squares was used for estimation.

IV. EMPIRICAL RESULTS

Tests based on Frisch’s confluence analysis and the Farrar-Glauber test for multi-
collinearity revealed a high degree of multicollinearity among some of the ex-
planatory variables. The F-test for the location of multicollinearity with the set
of explanatory variables show that R,, Cs, and Ry are the variables most affected
by multicollinearity. The Farrar-Glauber z-test for the pattern of multicollinearity
revealed that the cause of multicollinearity lies mainly in intercorrelations be-
tween: (a) R, and Rm, and Rq; (b) C; and Ry, and Z; (c) Ry and Z, and C, (see
Table I).

Table II shows the results of estimations of equation (5) using ordinary least
squares. In regression equation 1, C, which is highly correlated with Z, and Rm
which is highly correlated with R, were excluded. The R2, corrected for degrees
of freedom, is 0.6880 which is significant at 1 per cent using the F-test. In this
equation, R,, Rs, Z, and G are all significant at 5 per cent. In regression equation
number 2, Rn was. substituted for R,. In this equation, R? is 0.6128 which is
significant at the 1 per cent level. The variables Rm, Rs, Z, and G, are all
significant at the 5 per cent level.

The inclusion of variable C, which is highly correlated with Z, and to a lesser
extent with Rs, improved R? without seriously affecting the signs and significance
of the four initial variables (see regression equations 3 and 4). In equation 3,
all variables are significant at 5 per cent except C, which is significant at 10 per
cent. In regression equation 4, all the explanatory variables are significant at
5 per cent. The addition of other explanatory variables, i.e., Ry, Rr, Rqa, R, and
Rq, either failed to improve R? or the variables were themselves found to be
insignificant at 10 per cent. The Von-Neumann ratio for equations 3 and 4 are
1.1537 and 1.2137 respectively indicating the presence of positive serial cor-
relation. In both cases, the regression of e; on e:1, and e,_y indicated first order
serial regression. Equations 5 and 6 are the estimated regression equations for
the transformed data; all the explanatory variables are significant at 5 per cent.

The coefficient of R. is consistently positive and significant at 5 per cent
supporting the hypothesized relationship between export instability and specializa-
tion in the production and export of raw materials (primary commodities). This
finding appears to imply that, for Peninsular Malaysia, diversification away from
raw material exports, in particular natural rubber and timber which together
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account for over 80 per cent of this category of exports, may produce greater
stability in export earnings. .

The coefficient of R, is significantly negative at 5 per cent supporting a priori
expectations that the export of manufactures should contribute to a lower degree
of export instability. However, this finding is in fact quite contrary to expectations
when account is taken of the fact that over 85 per cent of this category of manu-
factures consists of the export of tin blocks.* Tin—a primary commodity and a
factor often thought of as contributing to the high degree of export instability
experienced by Peninsular Malaysia—is in fact a factor contributing towards a
lower degree of export instability. The reason for this unexpected negative cor-
relation may be found in the operations of the International Tin Agreements.
The operations of an international buffer stock-cum-export restriction scheme
tend to stabilize export earnings in both the supply shift market and the demand
shift market if demand is price inelastic (see [5]). The price elasticity of demand
for tin for the world has been estimated at 0.20.5

On the basis of t-ratios in regression equations 5 and 6, the most significant
variable is Rs. The high positive correlation appears inconsistent with a priori
expectations. This suggests that for Peninsular Malaysia the export of manu-
factures classified under SITC main division 8 tends to give rise to higher, not
lower, degrees of export instability. An explanation is called for. Closer
examination reveals that these exports consist primarily of small manufactures
of which over 65 per cent® are destined for Peninsular Malaysia’s nontraditional
export markets. A plausible explanation for the highly significant positive cor-
relation lies in the nature of nontraditional markets. Table III shows the in-
stability indices” for these countries and groups of “minor” countries. It can be
seen quite clearly that the nontraditional export markets tend to exhibit a higher
degree of instability than the traditional export markets: the Commonwealth
countries, Japan, and the United States. For the 1960-73 period, the mean of
indices of instability for the traditional markets was 28.6535 compared with
202.8899 for nontraditional markets. For the 1960-66 period, the means were
15.3226 and 132.6227, respectively; and for 196773, they were 19.9063 and
58.2888, respectively.

The coefficient of Z is positive and significant suggesting that export instability
is an increasing function of the country’s share of the world markets in the goods
it exports. This is expected since in the short-run supply tends to be price

4 The regression equation for the export of tin blocks and export instability is given by

1:=68.7577—289.4117T¢, R2=0.5738,
(—8.7429)

where T,=proportion of export earnings derived from the export of tin blocks in the 7th
quarter. )

5 See Ariff [1, p.57] for estimates of price elasticities of demand for tin for the world and
major consuming countries.

6 This figure includes exports to and via Singapore. It is not possible to say how much
of the exports via Singapore were destined for nontraditional export markets.

7 Instability is measured by the log variance method.
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TABLE III
INSTABILITY INDICES OF PENINSULAR MALAYSIA EXPORTS (VALUE) BY REGION
1960-73 196066 1967-73
Traditional markets :
Sterling area:
United Kingdom 15.3712 11.3587 9.8757
Hong Kong 23.5900 18.5328 13.4625
India 53.3625 18.2762 48.1885
Australia 26.8680 22.1875 13.6971
New Zealand 37.1352 23.8886 26.1165
Singapore 13.9403 10.3330 8.9593
Other Commonwealth : 19.6444 16.0637 10.5038
Dollar area:
Canada 54.2258 27.6293 43.0512
United States p 16.8269 13.2749 9.7470
Far East: )
Japan 25.5700 19.3110 15.4618
Nontraditional markets :
Non-Commonwealth sterling 79.5404 71.7081 25.1191
Middle East non-sterling 130.7768 111.9735 44.3868
Far East: .
China 1525.1400 876.2515 398.7387
Indonesia 158.9330 148.3724 32.0999
Thailand 40.2549 16.4227 35.2819
Other Far East 58.5073 39.3976 37.5944
Other dollar areas 117.3443 111.7819 22.0124
Latin American non-dollar areas 28.3571 17.8412 20.6924
Continental West Europe : :
Belgium 52.0295 46.8753 18.1110
France 23.1957 18.6375 12.7064
West Germany 23.8267 13.0272 19.1423
Ttaly 27.1405 20.5232 16.3042
Netherlands 44.5332 31.9990 27.7885
Sweden " 42.8029 29.2467 28.0484
Other West European 28.2028 18.5716 19.8233
Eastern Europe :
Czechoslovakia 478.3255 336.4927 59.3755
Poland 104.6981 83.8058 45.8918
USSR 83.5499 70.6009 33.5066
Yugoslavia 104.9213 78.3833 52.8060
Other East European 1072.2780 612.3997 331.3073
Others 36.3293 30.7643 16.7921

inelastic—at least for Peninsular Malaysia’s major primary commodity exports,
i.e., natural rubber, tin, and palm oil which were included in the computation
of Z—and the demand facing an individual country tends to be more price
inelastic the greater its share of the world market, assuming total demand for the
export item is price inelastic.®

8 See [1, pp. 33-36] for estimates of the elasticities of supply and demand for Peninsular
Malaysia’s exports of natural rubber, tin, and palm oil.
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Geographic concentration was found to have a negative estimated coefficient
significant at 5 per cent. This is contrary to the hypothesis that export diversifi-
cation by country or export market tends to reduce export instability. For
Peninsular Malaysia, geographic concentration of exports has meant a lower, not
higher, degree of export instability. Geographic concentration for Peninsular
Malaysia is in fact quite synonymous with concentration on the traditional markets
of the Commonwealth countries, Japan, and the United States. Export diversifi-
cation by country or export market has therefore meant diversification into the
nontraditional, relatively more unstable markets. Hence, geographic concentration
can be expected to be negatively correlated with export instability.

The coefficient of C; is significantly positive at 5 per cent lending support to
the hypothesized relationship between export instability and commodity concentra-
tion. This finding is also consistent with the view that shifts in foreign demand
have been a major cause of export instability. Diversification by commodity may
therefore be an effective way to reduce fluctuations in export earnings.

V. CONCLUSIONS

This analysis considers the contribution of several factors to export instability
in Peninsular Malaysia. The results are influenced by the particular sample period
chosen, the classification of commodities, and the data used. Changes in any
of these variables that help characterize the country’s export structure and that
are subject to long-run policy manipulation may affect the results obtained; hence,
the following inferences or policy implications must be taken with care.

It appears that the search for the cause(s) of export instability as experienced
by Peninsular Malaysia is more meaningful when consideration is given to the
set of variables that help characterize the export structure than when the study
is confined only to a study of the supply and demand conditions for natural
rubber and tin. If the nation’s policymakers deem the potential utilities arising
from a reduction in export earnings instability greater than the disutilities, then
they should consider the findings of this study.

Perhaps the most significant finding of this study is that while the export of
natural rubber, in the absence of international agreement, contributes to greater
export instability in Peninsular Malaysia, the export of tin under an international
buffer stock—cum—export restriction scheme contributes to a lower degree of export
instability. If export instability has been detrimental to economic growth in
Peninsular Malaysia, and if the International Tin Agreements have contributed
towards greater stability in export earnings, then the country should, at least in
the short run, consider similar arrangements for other major primary commodity
exports. Perhaps the second most significant finding of this study is that export
earnings stability is also dependent upon the nature of the export markets for
commodity exports. For Peninsular Malaysia, it is perhaps best, at least in terms
of export earnings stability, to concentrate on the traditional export markets of
the Commonwealth countries, Japan, and the United States. Diversification by
export market may be deemed synonymous with diversification into relatively
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more unstable export markets. Third, this study shows that export earnings
instability is also a direct function of the nation’s concentration on a few com-
modities, in particular on natural rubber, tin, timber, and palm oil. This implies
that diversification by commodity and, in particular, away from crude materials
may reduce the present extreme fluctuations in export earnings. Finally, the
results of this study seem to imply that it does not always pay to be the world’s
largest exporter of some commodities. The larger the share in the world market
the higher the degree of export instability.

VI. LIMITATIONS OF THE ANALYSIS

One of the most serious deficiencies of this study arises from the need to define
the commodities involved. The value of the index of commodity concentration
depends, in an important way, on the commodity classification scheme employed.
The index will be higher the greater the level of aggregation over commodities, for
at a high level of aggregation, products which are relatively dissimilar are
classified together. A serious deficiency remains even after defining the com-
modities; they are treated as being equally different from each other although
some are close substitutes while others are not substitutes at all.

Second, on the definition of primary commodities, since almost all primary
commodities entering world trade are really semi-manufactured or semi-processed,
it is sometimes difficult to decide between what is a primary commodity and
what is a manufactured commodity. For instance, in the case of Peninsular
Malaysia, should tin blocks be classified as a primary commodity or as a manu-
factured item?

Third, certain groups of commodities and countries are of the catchall type,
ie., classifiable as “others.” Sometimes these groups are quite large and may
therefore form a bias towards a higher degree of commodity concentration and
geographic concentration. For Peninsular Malaysia this problem may be minimal
since these “others” category tend to amount to only a small percentage of total
export. .

Finally, some limitations in the quarterly data used should be noted. The
trade figures for Singapore include trade with other countries via Singapore; this
affects the index of commodity concentration, the index of geographic concentra-
tion, and the index of instability of each of Peninsular Malaysia’s export markets.
Further, trade with Sabah and Sarawak—the eastern states of Malaysia—is
included under the category of “other Commonwealth countries”; this again
affects the three indices used in this study.
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