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Price Competitiveness in Export Trade Among
Industrial Countries*l/
Helen B. Junz, Board of Governors of the Federal Reserve System

Rudolf R. Rhomberg, International Monetary Fund

More than three years have passed since the revaluation of the
Geéman mark initiated a period of greater flexibility in exchange rates,
and about one year since a new rate structure was agreed at the Smith-
sonian conference. Academic researchers and government officials

everywhere are scrutinizing current trade data for signs indicating

- the effectiveness of the realignment, particularly any solid start

toward reversals in the deficit of the United States or the surpluses
of Japan, Germany, and Canada. The magnitude of the prospective total
effect had been assessed 1l3rgely on the assumption, unconfirmed by
empirical work, that the responsé of trade flows to changes in the
exchange rate would resemble that to changes in foreign trade prices
in general; and the timing of the effect was almost pure guesswork,

It need hardly be emphasized.that the questions of the magni-

tude and the timepath of the response of trade flows to the realignment

*This paper was presented at the Annual Meeting of the American Economic
Association in Toronto, December 28-30, 1972T= It forms part of ‘a ‘larger
study on the role of prices in export trade among industrial countries.

1/ The authors wish to thank their colleagues at the Federal Reserve

Board and the International Monetary Fund for helpful comments and acknowl-
edge in particular the contributions of Anne McGuirk who wrote the computer
programs and supervised the collection of the trade data and of Josephine
Bertelsen, Edna Harris, and Deborah Hunt who collected the trade and price
data.
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have come to be of eminent practical importance. Should the ﬁbsence of
a large equilibrating effect of recent changes in exchange rates on
trade flows during 1972 be taken as an indication that the realignment
was ;nsufficient or merely that most of its effect is yet to come? Will
90 per cent of the total realignment effect have worked through by the
second half of 1973, as is often alleged, or only by 1975 or even later?

In the present paper we try to contribute to the discussion
of these topics by providing some empirical estimates of the time dimen-
sion of responses of export flows of manufactured goods among industrial
c0untries to changes in relative ° Pprices and by testing whether these
responses are significantly dxfferent if changes in relative prices are
brought about by alterations in- exchange rates or by changes in export
prices measured in national currencies. We do not, however, attempt a
full analysis of what is generally called "competitiveness." Variation
of relative prices is only one of the determinants of export market
shares--the basic element in our analysis--and, furthermore, changes in
these shares cannot, by themselves, serve as an adéquate indicator of
a country's external competitiveness.

As to‘the timing of trade effects, collective wisdom, based
mainly on intuition rathef than empirical study, put the time it would
take for most of the effects of the Smithsonian realignment to work
through at somewhere between eighteen months and two years. However,

there are reasons why one might expect the ad justment to take longer
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ehan that; This becomes clear when the overall delay in the response is
decomposed into varieus elements. First, there is a recognition lag: it
‘takes time for buyers and sellers to become aware of the changed competi-
tive situation, and this delay may be rather ionger in international than
in domestic trade because of language and distance obstacles to the
spreading of information. Second, there is a decision lag: it takes

time for new business connections to be formed and new orders to be placed.
Third, there is a delivery lag: even if import orders are placed soon
after the change in relative prices has occurred, published trade flows--
and, ordinarily, payments--will respond only when the goods are delivered;
this may vary from a few modths after orders are placed, e.g., for certain
consumer goods, to a few years for electrical generating eeuipment.
Fourth, there may be a replacement lag: in some insfances, inventories

of materials must be used up or equipment allowed to wear out before any
new materials or equipment can be bought. Fifth, there is a production
lag: producers have to become convinced that a profit Opportunity which
they perceive in certain markets is sufficiently large and permanent to
warrant the expense and effort of shifting from supplying one market to
supplying another or of adding capacity in order té supply the additional
"market; the extreme case in this category would be e Supplier deciding

| to manufacture a new product line or reactivate an abandoned lineibecause

of new market opportunities created hy price and cost changes.
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Reflection on these various lags makes it plausible to think
of the overall lag of trade flows behind price changes to be properly
measured in terms of years rather than quarters. In fact, in an
earlier studyzl we found that longer-run elasticities of substitution
were higher than short-run ones and that the explanatory power of the
price variable also rose when longer unit periods of observation were
used, vIn part, this might be so>because a certain amount of random
variation disappears when data are averaged over longer periods, but
these results also indicate that exploration of longer time lags might
be fruitful. | ‘

As to the response to exchange rate changes compared with
that to other relative cost changes, the generally larger size of par
value changes and the publicity that attaches ;o them afgﬁes for a more
immediate response than that to price changes in géneral. On the other
hand, if par value changes are undertaken--as they have tended to be--
to correct large disequilibria which have cumulated over some period
of time, relatively large resource shifts with a correspondingly long
response time ma& be required. These t;o factors could well offset
each other, so that reactions to exchange rate changes might appear.
neither faster and stronger nor slower and feebler than reactions to
price changes measured in national currencies. Although this need not
be true in the short runm, the homogeneity assumptions made in economic

theory argue that the long-run response to par-value changes, other

2/ H. B. Junz and R. R. Rhomberg, "Prices and Export Performance of
Industrial Countries, 1953-63," IMF Staff Papers, July 1965, 12, 224-271.




things being equal, should not differ from that to relative price changes
in general;

Approach. In.order to explore the two questions raised--that
of the timing of the effects of ;elative price changes on export flows
and that of any differential response to different types of price changes--
two kinds of calculation were performed. In the first, proportionate
ch;nges in market shares were related to proportionate changes in rela-
tive export prices. This yields a price elasticity of market shares, a
concept that is akin to, though not identical with, the elasticity of
suﬁstitution. In the second calculation, proportionate deviat;ons of
.exports from a standard set by previously attained market shares are
re}ated to proportionate changes in export prices. This furnishes a
price elasticity of exports at a given size of export markets. Such an
elasticity should be expected to be sémewhat lower than the true partial
price elasticity of exports since it leaves out of account any effect
of a change in the price of exports on-countries' imports, that is, on
the size of export markets available to all exporting countries together.

Both calculations take the level of demand for exports from
all supplying countries as given an& concentrate on the role played by
export prices in determining its division among competing exporter
countries. The effects of changes in economic activity, domestic prices,
inventories, and a number of other factors affecting the demand for im-

ports need not be taken into account separately since they are implicit
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in the measure of market size. However, this procedure cannot eliminate
the effects that variation in income may have on the commodity composi-
tion of demand. To the extent that a market comprises goods with markedly
different income élasticities of demand, changes in economic activity may
well influence the market shares of supplying countries producing differ-
ent goods. In order to minimize these possible distorﬁing effects, some
of the share calculations reported below use data for 18 separate
commbdity groups. In a further attempt ﬁo reduce the effects of both
cyclical and random fluctuations, all calculat;ons were repeated with

the dependent and independent variables averaged over longer periods of
time, namely, over periods of two, three, or four years in length.

The number of annual observations available is small for cal-
culation of the two type§ of elasticity from time series alone, especially
when it is intended to test for lags of several yearé'in the response of
export performance behind price changes. By postblating that the rele-
vant elasticities are constant as between markets or exporting countries,
or.both, as well as.over'time,‘calculations utilizing observations per-

taining to all exportérs, markets, and years can usefully be made .3/

3/ The data, taken from publications by the Organization of Economic
Cooperation and Development (OECD) and the United Nations (UN) and from
OECD trade data tapes, comprise annual exports of manufactures of 13
industrial countries to 14 industrial markets for the period 1953-69.
The 13 exporting countries are Austria, Belgium-Luxembourg, Canada,
Denmark, France, the Federal Republic of Germany, Italy, Japan, the
Netherlands, Norway, Sweden, the United Kingdom, and the United States.
Switzerland could not be included because data are incomplete, but it
is used as an additional market for the exports of the 13 exporting
countries included in the study. Exports of manufactured goods are de-
fined to include Standard Industrial (‘lasaificacion (81TC) sections 5-8
of the revised United Nations Code.
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Comparison of results obtained with subsets of this sample can give some
indication about the degree to which the postulate of uniformly constant
elasticities is justified. This postulate is supported by the finding in
our earlier study that the elasticities do not seem to vary by size of
market share, although this test was not repeated with the present data.

Since true price indices for manufactured exports are not
available for most countries, uniﬁ value indices were used as the explana-
tory price variable. In view of their well-known shﬁrtcomings, some of
the calculations were repeated with "export-weighted wholesale prices”,
for which components of wholesgle price indices were recombined w?ﬁh
weights corresponding to the shares of various commodity groups ig the
total trade of the industrial countries. The purpose here was to test,
first, whether these price indicators are more satisfaéto?y than unit
value indices and, second, whether they performed at least sufficieptly
well to justify their use in connection with export data disaggregated
by commodity, fqr wﬁich unit values are nét generally available.

To measure the changes in relative price; of exports in a
particular market, each country's price ;ndex (be it unit value or export-
weighted wholesale price) was divided by the weighted average of the
price indices of all exporters, with their .shares iﬁ that market in the
precéding year taken as weights. There may be considerable variation
in this index for any particular country across markets if that country
faces different competitors in different markets and if price movements

diverge among suppliers.
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A better approximation of chanées in dollar unit values to
actual price changes was sought by adjusting the unit value index for
the deviation of the spot exchange rate from the par value. This was
done on the assumption that for statistical purposes most trade values
are converted into dollars at par and that, therefore, price variations
arising from fluctuations of the exchange rate around par are not re-
flected in the published unit value indices. Lack of data precluded a
corresponding adjustment for the cost of forward cover. Tests with
adjusted and unadjusted indices suggested the use of the former.

In our previous study, export values were deflated by unit

value indices and the resulting export volume data used in most computa-

tions. The present study, by contrast, uses mostly the original export
value data. Market shares are therefore measured in value terms, except
where noted otherwise. It should be remembered that elasticities of valug
shares with respect to concurrent price changes are algebraically greater
by unity than the corresponding elasticities of volume shares. However,
vaiue and volume elasticities with respect to lagged price changes do

not differ.

Results. Selected results of the calculations yielding price

elasticities of market shares are shown in Table 1. Lags of changes in
market shares behind changes in prices of up to five years were explored.
When annual periods are used, the total number of percentage changes in

market shares is 1859--corresponding to 11 percentage chaﬁges for 1958-69

/
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(allowing for 5 lags in price data going back to 1953) for 13 exporting

countries in 13 markets. In six simple regression equations under A of

- Table 1, percentage changes in market shares are related, alternatively,

to concurrent and lagged percentage changes in relative prices. All
regression coefficients are statistically significant at the 95 per cent
confidence level, but the proportion of.st;tistical explanation achieved,
a; megsured by the coefficients of determination, is very low. Changes
in value shares seem to be related more closely to price changes three
years earlier than to those occurring at any other time.

Since it is less important to choose a single optimal time
lag than to obtain a notion of the whole time profile of the expected

ad justment, price elasticities of market shares were estimated simul-

~ taneously for all lags from zero to five years (B of Table 1). Three

of the six elasticities are statistically significant, those correspond-
ing to the unlagged price and to lags of two and tﬁree years. Here, too,
the level of explanation of changes in market shares is very low, 2.2

per cent. Howevér, the lég pattern seems plausible: from a concurrent
valug elasticity of -0.5 the response declines at first, but it rises
again to a peak of -1.0 in the third year before falling off for the
iongér lags. One should expect some immediate response to a relative
ptice change, particularly as measured in unit values (which represent
delivery rather than contract prices) for items that arélproduced quickly

and are relatively homogeneous across suppliers. For many other goods
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one would expect lags of more than one year in the adjustment of buyers
and suppliers to the changed price situation. The effect over the long
run of price changes on value market shares is measured by the sum of
the estimated yearly elasticities, -2.88. The long-run elasticity of
market shares defined in volume terms is, therefore, -3.88.

The fact that the explanatory power of the price variable is

rather lcw does not detract from the results to any apprecxable extent.

Although random fluctuations in the annual changes apparently swamp the

systematic relationship being expiored, the latter is nevertheless
statistically significant. Moreover, a large number of pooled observa-
fions in the form of percentage changes would tend to yield a low ﬁz.
Forobéth these reasons the extent to which price changes explain
changes in market shares is increased when longer unit pe?iods are
chosen. Under C the equations shown under A are repeated with three-
year averages (507 observations). - The coefficient of determination is
highest when market shares aré lagged behind prices by three to five
years, with a peak for the four-year lag. 1In this case almost 10 per
cent of the variation in market shares is explainéd by relative price
movements. The estimated price elasticity for either a three-year or
four-year lag is about -1.8.

Under D, these calculations are repeated with the price
variable split int6 two parts: the relative exchange rate and the

relative variation in prices measured in national currencies. At



ek et e e o

-12-

least for the three and four-year lags, the résponse to price changes

seems to have been the same however these changes came about. The

- mational currency price elasticity is statistically significant

throughout. The relative exchange rate variable becomes signifi-

cant only when lagged by two years or more. This pattern, confirmed
by other ‘calculations not shown in the tabl;, may reflect the fact,
di&cussed above, that the explanatory price variable represents
delivery rather than contract prices. This is particularly important
for par-value changes, when splitting unit values into local-currency
and exchange-rate changes tends to give too much weight to the exchange
rate component in the concurrent year, |

In the second type bf-calculation, the variable to be

- explained by relative price changes is the deviation of a country's

exports from what it would have achieved if its sharesvin all markets
had remained constant from the preceding unit periéd to the current
one. The data are pooled over all exporting countries and time
periods, so that‘65 observations are available when a two~year unit
period is used and 26 ébservations when a four-year unit period is
used. Market shares are assumed to be constant alternatively in value
terms and in volume terms. For the value equations, deviations of

exports from the constant share assumption are calculated for each of

-18 commodity groups and these excesses and shortfalls are then summed.

For the volume equations, disaggregation by commodity group was not
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possible since unit values are aQailable only for total exports of maﬁu-
factured goods. Tests using export-weighted wholesale prices for this
purpose still need to be made. '

In these calculations, prices explain deviations of exports
from constaﬁt market shares to a rather high degree, 20 per cent for
the\two-year averages and around 40 per cent for the calculations with
four-yéat averages (Table 2). Thé implied price elasticity of exports
(in value terms) lies mostly between -1 and -1.5 and between -2 and -3,
for the respective sets of estimates.

These results, also,.do not show as clear an indication of
the time profile as was obtained in the year=-to=year calculationsl
When two-year averages are used, a lag of four years appears best, but
only marginally better than a two-year lag. With four-yé;r averages,
the various lags are even less distinguishable. These results neverthe-
less confirm the hypothesis that the lag structure attaching to the
response of trade flows to relative price‘changes is rather longer than
the 18 months often postulated. By averaging prices over longer time
periods, a certain average lag is alrea&y built into ﬁhe relation. Price
changes at the beginning of any unit period will affect share changes
at the end of it, so that even the concurrent price yariable implies an
average lag of half a unit period. Therefore, the lag structure de-
riving from these-equations is not réaliy comparable with that reported
for year-to-year changes. It clearly would be useful to repeat these

particular equations with the same dependent variables but with
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concurrent and lagged 'price variables for sinéle years as independent
variables so as to obtain further confirmation of the time profile
-found in the single.year equations.

The calculations made in volume terms generally confirm those
in value terms. However, there is some reason to put somewhat more
reliance on the computations in v&lue terms'because in these equations
it\was possible to abstract to some degree from short-term changes in
the structure of demand--that is, changes associated with fluctuations
in economic activity--by stipulating that market shares be constant
not only for manufactured exports in the aggregate but also for each
of 18 different commodity groups.

Results obtained for the calculations with export-weighted
wholesale prices are not shown separately. They tended to confirm
those derived from unit values and, from a statistical.péint of view,
were not more conclusive than those discussed abové. Therefore, the
wholesale price proxy for export price movements is not likely to be a
generally better indicator than that derived from unit values. How-
ever, results were mucﬁ better than those obtained in the earlier study
with raw wholesale price indices. In fact, they were sufficiently
satisfactory to warrant the use of export-weighted wholesale»prices in
statistical experiments with disaggregated commodity groups.

Conclusions. The response of trade flows to ;élative price

changes quite clearly seems to stretch out over a rather longer period
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than has generally been assumed, perhaps around four to five years.
Almost 50 per cent of the fullleffect appears to work through during
the first three year#, and about 90 per cent during the first five
years, following a price change.

Separation of the exchange rate change component from the
price change in local currency shows in general that, afﬁer an initial
"perverse" effect, the response to exchange rate changes is very
similar to the response to price changes measured in local currency.

Of course, there is considerable uncercainty as to how these

results might apply to a particulat country or in particular circum-

stances. Still, they indicate that a large part of the tesponse'of
export flows of manufactured goods to the exchange rate changes of
1969-1971 may occur only in 1974 and later, and 90 per cent of the

full effect may not be realized before 1976.



