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This paper presents a nev system for the consistent determination of
import and export prices of manufactured products for use in the vorld trade
block of the OECD INTERLINK model. It uses a system design which directly
couples the bilateral determinants of export prices with the bilateral
determinants of import prices. The results, hovever, will be obtained without
the need for specific bilateral information other than the bilateral exchange
rate. The model allows for price discrimination betwveen different markets for
the same exporter and features less than full pass-through of exchange rate

movements into import prices. '

Kk kkk

Cet article presente un nouveau systéme cohérent de détermination de
prix a l’importation et a 1’exportation de produits manufacturés pour le bloc
du commerce exterieur du modéle mondial INTERLINK de 1'0CDE. Dans sa
conception, ce systéme met en relation directe les déterminants bilatéraux des
prix & 1’importation et a 1’exportation. Les résultats sont cependant obtenus
sans que des données bilatérales autres que celles relatives aux taux de
change ne soient nécessaires. Le modéle fait, pour chaque exportateur, une
diserimination selon les différents marchés et est caractérisé par une
réaction non totale des prix a l’importation aux variations de taux de change.
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TBE DETERMINATION OF IMPORT AND EXPORT PRICES OF MANUFACTURED GOODS

I. INTRODUCTION

1. This paper presents a nev system for the consistent determination of
import and export prices of manufactured products for use in the world trade
block of the OECD INTERLINK model. It uses-a system design which directly
couples the bilateral determinants of export prices with the bilateral
determinants of import prices. The results, however, will be obtained vithout
the need for specific bilateral information other than the bilateral exchange
rate. The model allows for price discrimination between different markets for
the same exporter and features less than full pass-through of exchange rate
movements into import prices.

2. The original world trade models were developed in the early 1970s at a
time when exchange rates were pegged to the dollar as the numeraire currency.
Exchange-rate changes were generally achieved by a uniform devaluation or
revaluation of a currency against the dollar. Devaluations or appreciations
of differing amounts against different currencies could only occur if there
wvas a simultaneous devaluation or appreciation of several currencies -- such
as now happens in parity changes within the European Monetary System, but
which had rarely happened under the Bretton Woods System. Up to the early

* 1970s, then, there was little scope for exchange rate movements to influence
the export prices of a given country in a way which differed across its
markets. In those circumstances it was natural that the export prices of one
country should be seen as uniform (or in a stable relationship) across all
markets. If there were major demand shifts in the importing countries, the
absence of perfect elasticity of supply might even then have caused import
prices to change in a noticeable way. However this possibility was often
ignored, enabling the import prices of a given country to be determined as a
wveighted average of the export prices of all other countries. Likevise, large
inflation differentials across markets might have produced visible evidence of
price discrimination but, of course, rates of inflation were relatively low
and uniform over this period. '

3. The advent of floating exchange rates meant that the possibility of
discrimination between markets became more likely. Furthermore, especially
since the late 1970s, the increasing use of quantitative restrictions on trade
has widened the likelihood of price discrimination. The recent past, marked
by the large appreciation of the dollar up to 1985, and its equally large
decline since then has illustrated the existence of pr1ce discrimination in
the determination of import prices.

4. Table 1 illustrates this in the case of passenger car exports from both
Germany and Japan. Japanese exporters (first panel) increased yen prices to
North America in the early 1980s when prices charged to the Benelux area were
kept stable. In 1986 prices of North American prices were reduced though
prices for Europe were raised. Although the phenomena of price discrimination
and absorption of exchange rate movements has been most evident in Japan



recently because of its high dependence on the United States market coupled
wvith a significant exchange rate movement, exporters from other countries
appear to have shown the same reaction to exchange-rate movements. The second
panel of Table 1 suggests that German exporters of passenger cars raised
there export prices to the U.S. market significantly in the period of dollar
appreciation.

5. When the changes in the bilateral export prices of Japanese and German
passenger car exporters are compared. In both cases, the U.S. markets had the
largest increases, while the Dutch and Belgiar markets had the smallest
increses. Italy was midway between the two in both cases. This suggests that
at least some export prices are set with regard to conditions in the
destination market as well as with regard to the costs prevailing in the
domestic market. It also suggests that exporters discriminate not only
between the foreign and domestic markets but also among different forelgn
markets.

6. The same negative correlation of export prices with exchange rates is
not limited to passenger cars. It can be seen in the development of most
‘other categories of U.S. import prices of Japanese products in the year
following the peak in the dollar’s effective exchange rate (Table 2). Overall
U.S. import prices in the year following the peak of the dollar rose by 11 per
.cent in dollar term’s but fell by over 20 per cent in yen terms (first two
columns of the table). However, at the same time overall Japanese export
prices in dollars rose by over 20 per cent. This suggests that export prices
to markets other than the United . States were not being cut so much in yen
terms. The last two columns of the table suggests that this did indeed happen
on the United Kingdom market. On this market (where the yen appreciated less)
Japanese export prices were cut by only 6 per cent in yen terms while rising
by 7 per cent in local currency terms. The differences in price movements
were spread across all products and not just confined to those where stict
quantitative restrictions were in force. On average, a significant price
differentials opened up between Japanese export prices to the United States
and the United Kingdom. The differential corresponded to almost three
quarters of the change in the sterling dollar exchange rate, suggesting that
exchange rate movements have increased the possibility for exporters to charge
different prices to different markets.

7. A conventional model of supply and demand curves would predict that
there is a relationship betwveen supply and demand elasticities and the
proportion of a given exchange rate movement which is passed through to the
domestic import prices of a country subject to an exchange rate movement. The
relationship is given by:

(pm/pm(-1))-1) = (s/(s+d))*(r/r(-1) —1)

vhere
pm = local currency import price
s = supply elasticity of the foreign producer
d = demand elasticity of the domestic producer
r ‘= exchange rate



Tablell

Export unit values of Japanese passenger cars
(1000 -- 2000 c.c.)

Destination . 1980 = 100, yen index

United States 109 127 136 150 159 140
Canada 114 128 144 . 156 161 140
United Kingdom 108 116 117 121 115 126
Italy 107 112 119 112 127 144
France 99 106 101 108 108 99
Sweden 98 100 111 107 110 112
Germany 95 101 108 105 104 111
Belgium ' 99 99 105 100 98 105
Netherlands ‘ 100 101 104 99 96 102
Japanese producer prices 101 101 - 100 101 102 102

Export unit values of German passenger cars

Destination : 1980 = 100, deutschmark index

United States ‘ 126 147 163 184 196 204
Canada 108 123 123 138 138 129
United Kingdom 120 127 125 132 144 156
Italy 110 119 123 135 " 147 161
France - 109 115 122 125 144 152
Sweden 107 112 118 126 137 142
Belgium 104 107 110 108 . 112 117
Netherlands 103 109 114 118 128 134

German producer prices : 105 109 111 115 117 119
(*) First ten months.

Sources: Japan, Exports and Imports, Commodity by Country Japanese Tariff

Association.
Germany: - OECD Foreign Trade Statistics Series C and Aussenhandel
nach Waren upd Landern, Fachserie 7.

Note: German unit values for car exports to the U.S. market were affected
by a marked switch to larger cars in 1986. Without this switch
prices would have fallen.




Table 2

Price of Imports from Japan
United States & United Kingdom markets
selected finished manufactured products
% increase

United States United Kingdom

market market

Dollar Yen Pound Yen
Passenger cars ' 19 16 11 -2
Video tape recorders -5 -33 19 4
Trucks | 12 20 10 -3
Data procéssing machines 18 ~-17 - -
Integrated circuits -41 _58 -52 -58
Copying machines : 17 -17 18 3
Radio-tape players 15 -19 "5 -7
Motor cycles over 290cc 24 -13 13 -1
Still cameras -1 -30 21 6
Colour TV sets: 7 - =25 -7 -18
Microwvave ovens -16 -41 9 -4
Video cassettes -9 -36 2 ‘—10
All manufactured products* 11 -21 7 -6
Exchange rate (bilateral) 42 -30 14 -13

Source: United States Bureau of the Census FT135. United Kingdom Department
' of Trade Overseas Trade Statistics. ' : '

(*) The aggregate sample consists of the 123 categories of U.S. finished
manufactured products for which US imports from Japan in the first half of
1985 were greater than $15 million. The sample accounts for 75 per cent
of all U.S. imports of finished manufactured products from Japan. The
overall price index was calculated on a base weigi:ted basis. The aample
for the United Kingdom consisted of 156 products representing over 90 per
cent of all finished manufactured products from Japan.



Branson (1972) used this relationship to compute theoretical pass through
coefficient presented in Table 3. If the supply elasticity to a given market
is less than perfectly elastic, exchange rate movements will not be fully
reflected in movements in local currency import prices. For a large market
wvhich is important to a given exporter of manufactured products it is unlikely
that supply would be perfectly elastic. A smaller country though might be -
faced with a more elastic supply curve. If, on the other hand the supply
curve is perfectly inelastic (such as might be the case if quantitative
restrictions vere limiting exports to a given market -- Japanese cars to the
United States or French markets, for instance) then local currency import
prices would not be affected by exchange rate movements until the exchange
rate had moved sufficiently for the quantitative restriction no longer to be
the binding constraint on import volumes.

8. This analysis is essentially short term. The ability of exporters to
act as discriminating monopolists is limited in the long term. If a particular
market is no protected either by quantitative restrictions or by unique
technical specifications then higher prices in one market than in an another
may create an arbitrage opportunity between the two markets. Even when
quantitative restrictions are in place, price margins can be eroded by the
development of parallel import markets. This appears to have happened, for
instance, in the case of automobile imports into the U.K. during the period of
- sterling appreciation.and with television imports into the U.S. during the
period of voluntary export restraints. - The other factor which might be
expected to limit the scope for long term price discrimination would be
capital mobility in the supplying country. Capacity would tend to increase in
the supplying country if exports were over profitable so making the supply
curve more elastic and reducing the scope for price discrimination between
markets.

Table 3

Pass-through to import prices of
a given percentage devaluation

Elasticity of Elasticity of demand
Supply e
' ' -1.0 -2.0 -3.0 -5.0 -10.0
1.0 0.50 0.33 0.25 0.17 0.09
2.0 0.67 0.50 0.40 0.29 0.17
5.0 0.83 0.71 0.63 0.50 0.33
10.0 0.91 0.83 0.77 0.67 0.50



9. The next section starts with a review of the literature on price
discrimination in international trade and on the determination of import
prices. It selects one model from the literature and then adapts the model to
the needs of the INTERLINK system. Estimates of the model are then presented
and the results of the model are subjected to stability tests and then
compared to the existing system.



IXI. PREVIOUS RESEARCH

10. For a small country purchasing a well-defined commodity, it can be
expected that the local currency price of imports of this commodity will
follow movements in exchange rates. The conditions for this to apply are
straightforward: that there should be an infinite supply of the product at
the given world price but also, as pointed out by Flood, that the product
should be easily transported, that it should be homogeneous (i.e. many
different producers can produce the same item), that there should be an
efficient market in information about the product and that there should be a
large number of purchasers. Equally the more the product is bought by
sophisticated purchasers, the more likely that price differentials will not
exist between different markets. With all of these conditions fulfilled, it
is likely that the product will be traded for the same price in many
countries. This does not mean that the price of such an internationally
traded product will move directly with the exchange rate of a given country.
If the country concerned is large and so its consumption (or production) of a
commodity is large relative to the world total, then its exchange rate
movement will influence the unique world price. Dornbusch has estimated the
relationship between commodity prices and the dollar exchange rate. While it
is fairly well established that the law of one price holds for well-defined
commodities such as coffee or zinc (Protopapadakis and Stock), it is not the
case that the law of one price holds for manufactured products that enter into
world trade.

11. Kravis and Lipsey (1978) present evidence pointing to substantial
differences in price levels and movements for goods in the same 4 or even 5
digit SITC categories. While it is possible to argue that compositional
evidence vitiate any comparison of these supposedly similar products, they
conclude that "the price differences that do exist do not point to high
degrees of substitutability between the exports of main industrial countries".
Here we are not concerned with an overall notion of one price including
tradeable and non-tradeable products but Hill (1986) has shown that this does
not exist either. Richardson has shown, for a group of matched U.S. and
Canadian wholesale price indices that perfect commodity arbitrage can be
rejected for every commodity group considered over a period as long as
tvo years. Dunn too found that "models based on perfect competition cannot
. explain how industrial prices could react to a flexible exchange rate". An
exchange rate movement does change the terms of trade of countries. Kravis
and Lipsey (op. cit.) found that in only two of the 10 cases of substantial
currency devaluations or apprec1ations studied were there no changes trade
prices relative to world prices after a period of five years. They suggest
that in an oligopolistic market with significant transport and distribution
. costs and with d*fferlng demand elasticities between countries, producers may

be expected to charge different prices in different markets in order to
maximize profits.

12. Kravis and Lipsey (1971) also found large persistent price
differentials for many industrial products when analysed at the 2-digit SITC
level.  For the »eriod 1953-1964, "substantial absolute price differences
persisted while the low-priced sellers gradually expanded their market share




