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In the third part of its terms of reference, the Working Party on the Tariff 
Study was asked to "examine the feasibility of analyzing and developing better 
measures of the effects on trade of tariffs and tariff changes". Accordingly,,the 
Working Party established in its last meeting on 25-29 October 1971 a questionnaire 
the purpose of which,was to ascertain the availability of the additional statistical 
material that would be required for a study of trade effects of tariffs and tariff 
changes, The responses of eleven governments and the Commission of the European" 
Communities to this questionnaire were collated and circulated in Spec(72)32, "The 
responses of the Canadian and Danish authorities to the questionnaire are expected 
shortly and will be circulated as an Addendum to this document. At the same'-time-; 
the Working Party decided to request the governments whose co-operation would be 
necessary in such an exercise to inform the secretariat of studies of a similar 
nature, published or unpublished, the results of which would be relevant to the 
contemplated study. The secretariat was asked to prepare a survey of such studies 
indicating the main methodological approaches to the problem and the nature of the 
data required for each approach. Such a survey is being presented here. A biblio
graphy of relevant studies will be circulated as an Addendum to this document. 

1. Introduction 

Quantitative evaluation of the impact of tariff changes on international trade 
flows has engaged the attention of governments, universities, other private bodies 
and individuals all over the world for some time. It should be made clear at the 
outset what the central problem of such an analysis is. 
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The pattern of International trade flows is changing continuously under the 
influence of a large number of factors-'-, many of which are inter-related and. which 
also include tariffs and tariff changes. Quantitative evaluation of the impact 
of tariff changes on international trade flows thus seeks to isolate the impact 
of only one of these factors on the observed changes in trade flows, which means 
that at least a rough quantitative notion of the influence of all or most of the 
other significant factors at play has to be obtained. 

Statistical and econometric techniques for such an estimation exist, and an 
extensive literature summarizing the results of such empirical analyses pertaining 
to recent periods is already available. Such statistical analyses, even though 
they provide quantitative estimates of the rôle of tariff and/or price changes 
in the evolution of trade, can be interpreted and used only in a very broad sense. 
Available statistics are inevitably subject to errors, at times rather large, and 
their horizontal and vertical comparability-generally leaves much to be desired. 
Some of the influencing factors may not be clearly known or they may not be 
adequately quantifiable for inclusion in the statistical analysis. However, all 
these limitations are not peculiar to the problems of tariff and trade but are 
generally applicable, in varying degrees, to statistical analysis of almost every 
field of human activity. For these reasons, statistical analysis can serve as a 
guide to the directions in which changes in national or international policies are 
called for, and can, at best, provide rough and broad indications of the main 
magnitudes involved in such policy changes. To use the results of statistical 
analysis as a precise determinant of policy would, of course, be hazardous^ 

Among-the more important ones, the following may be mentioned: (i) the 
level Of economic activity in the economy and its individual sectors and changes 
in this level in relation to economic activity in the partner economies; (ii) long-
term shifts in comparative advantage resulting from such changes as the differen
tial growth of the supplies of individual factors of production (labour, capital 
and natural resources), differential growth of labour productivity and money wages 
in individual industrial sectors and in relation to similar changes in the partner 
economies, the rate of adoption of new technologies and the impact of these 
technologies on general productivity; these two groups of factors affect relative 
prices and can be considered adequately reflected by themj (iii) increasingly, 
trade flows are influenced by international investment by virtue of which 
individual lines of production can be transferred from one country to another and 
which, in turn, is determined by a large number of considerations including those 
of differences in commercial, fiscal and other economic policies between nations; 
(iv) such other organizational elements as speed of delivery, credit, pre-sale 
and after-sale service and advice and, in general, the export sales promotion 
effort of individual industries including product differentiation, i.e. modifica
tions in product design to suit the local tastes of individual export markets; 
(v) non-tariff distortions such as import quotas and exporters' "voluntary" self-
restraints, export subsidies, government purchasing policies, and a host of other 
technical and administrative hindrances of trade; (vi) and, last but not least, 
changes in the tariffs themselves. 
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The causal link between tariff and trade being mainly through prices, the 
problem of determining the impact of tariff changes on trade flows can be divided 
into two parts, the first part being concerned with the effect of price changes on 
trade flows and the second part with the effect of tariff changes on prices. In 
many analytical works, these two aspects are dealt with separately. But, at the 
same time, it is often stressed that tariff, prices and trade are the integral 
parts of a jointly determined, mutually dependent process and would be better 
analyzed in some form of an integrated approach. The perfectionist would not 
like to stop short of a general equilibrium approach. 

At the other extreme, attempts are made to evaluate the influence of tariff 
on trade, not by any kind of anatomy of the causal inter-relationships between 
tariff, prices and trade but by a residual approach which is given a more elegant 
name - ex-post analysis. In this approach, the actual trade position of a 
country or a group of countries for some period after the change in tariff, is 
compared with what the situation would have been if tariff and, presumably, prices 
had remained unchanged. 

In the context of an evaluation of the role of tariff, the import side of the 
trade flows has a more direct bearing than exports. At the practical level, it 
is generally agreed that an analysis of imports confronts fewer problems than that 
of exports. The present notes are, therefore, concentrated on the import side of 
the problem.-

2. Influence of prices on trade flows 

(a) A brief account of empirical work already done 

The most common approach hitherto used in determining the influence of prices 
on imports has, perhaps, been the one in which imports of a country are related to 
an activity variable and relative price. The activity variable usually selected 
is- either a general one, such as GDP, or a sectoral one, such as industrial 
production, more directly pertinent to the product category of imports. The 
relative price is generally the ratio of the price of imports to the price of 
domestic.goods competing with imports. 

1 2 3 
This type of analysis has recently been done by Kreinin ' ' for a number of 

industrial countries, not only at the aggregate level of SITC sections but also 
for a number of disaggregated 2- and 3-digit product categories as indicated in 
Table 1. His estimates of relative price and income or activity elasticities of 
import demand are given in Appendix 1. He has also assembled estimates of these 

"Tfordecai E. Kreinin: "Disaggregated Functions in International Trade", 
1971 (unpublished) 

"ifordecai E. Kreinin: "Price Elasticities in International Trade", The Review 
of Economics and Statistics. November 1967 

•̂ tordecai E. Kreinin: "Effects of Tariff Changes on the Prices and Volume of 
Imports", American Economic Review. June 1961 
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elasticities from the professional economic literature for the past decade and c 
half, and his list of representative elasticities is given in Appendix 2. Variants 
of this method have been used by others, involving such refinements as the intro
duction of stocks as an additional explanatory variablê -» -> f the employment of 
lagged prices" and other types of dynamic models^»' to obtain estimates of long-
term relative price elasticities, the use of difference rather than ratio of import 
and domestic prices^, tho addition of tarixf as a separate variable along
side relative price, so as to determine the effect of tariff on imports directly 
rather than through prices^, and use of such variables as the ratio of unfilled 
orders to current production rate to take into account the delivery delays and 
waiting time.9a,9b 

(b) Designing a study: simple types of analysis 

A review of the extensive work cited above (and in the Bibliography of 
Relevant Studies) indicates that some relatively simple types of analysis are not 
beyond the realm of possibility even at considerably disaggregated levels. In 
designing such an analysis, certain possibilities of improving on the preceding 
work should be taken into account. 

(i) Uniformity and more disaggregation 

The product categories, ond their composition, from which the available 
elasticity estimates have been derived differ from country to country. While 
some product categories are based on SITC, others follow national wholesale price 
nomenclatures, end-use classifications and a number of heterogeneous systems. 
Most of the available estimates relate to highly aggregated groups and only in 
some cases 3-digit product categories are handled. They are also based on 
different time periods and different time units (such as quarters and years). 
These differences in design could partly be the reasons for substantial, and at 
times, vast differences in individual elasticity estimates even for the same 
country. All these differences are but natural, as the available results are the 
product of isolated, and in many cases individual, efforts in various countries. 

^R.G. Ball and K. Marwah: "The US Demand for Imports, 1948-1958", The Review 
of Economics and Statistics, November 1962 

5 
J. Johnston and Margaret Henderson: "Assessing the Effects of Import 

Surcharge", The Manchester School of Economics and Social Studies, May 1967 

Lawrence H. Officer and Jules R. Hurtubise: "Price Effects of the Kennedy 
Round on Canadian Trade", The Review of Economics and Statistics. August 1969 

H.S. Houthakker and Stephen P. Magee: "Income and Price Elasticities in 
World Tirade", The ."ieview of Economics and Statistics, May 1969 

^C.E.V. Léser: A Study of Imports, The Economic Research Institute, Dublin 

9Asko Korpela: Effects of Tariff on Imports to Finland. 1971, Publications 
Korpela, Helsinki 

"aR.G. Gregory: "United States Imports and Internal Pressure of Demand 
1948-1968".American Economic Review, March 1971 

9bM. D. Stener, R.G. Ball and G.R. Eaton, "The Effect of Waiting Times on 
Foreign Orders for Machine Tools", Economica. November 1966 
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Table 1 

COUNTRIES iiND PRODUCT CATEGORIES COVERED IN M.E. KHEININ'S ESTIMATES 
OF INCOME MP RELATIVE PRICE ELASTICITIES OF IMPORTS 

Importing 
country 

United States 

Norway 

Denmark 

Finland 

Belgium-
Luxembourg 

Japan 

Canada 

Germany 

Italy 

Sweden 

Netherlands 

Exporting 
country 
or group 

Rest of the 
world as a 
whole 

Rest of the 
world as a 
whole 

Rest of the 
world as a 
whole 

Rest of the 
world as a 
whole 

Rest of the 
world as a 
whole 

Rest of the 
world as a 
whole 

Rest of the 
world as a 
whole 

Rest of the 
world as a 
whole 

Rest of the 
world as a 
whole 

Rest of the 
world as a 
whole 
Rest of the 
world as a 
whole 

Product categories for which income 
and relative price elasticities of 

imports are estimated 

56 product categories at the 
3-digit level of the US whole
sale price index (giving the 
corresponding 5ITC code) 

(i) 17 product categories at the 
2~digit level of the Norwegian 
wholesale price index (giving the 
corresponding 3ITC divisions) 

(ii) 3ITC sections and all 
commodity imports 

(i) 45 product categories 

(ii) 8 major groups of the end-
use classification 

(iii) all commodity imports 

5 major groups of the end-use 
classification and all commodity 
imports 

7 major groups of the end-use 
classification and all commodity 
imports 

6 SITC sections or combinations 
of sections and all commodity 
imports; also metallic minerals 

5 groups or sub-groups, and all 
commodity imports 

Each SITC section and all 
commodity imports 

10 SITC sections or end-use 
groups and all commodity 
imports 

8 SITC sections or divisions 

3 groups and all commodity 
imports 

Period to 
which the 
estimates 
relate 

1964-1970 
(quarterly) 

1963-1970 
(quarterly) 

1963-1970 
(quarterly) 

1957-1966 
(quarterly) 

1964-1968 
(quarterly) 

I964-I968 
(quarterly) 

1964-1968 
(quarterly) 

1964-1968 
(quarterly) 

1964-1968 
(quarterly) 

1964-1968 
(quarterly) 

1964-1968 
(quarterly) 

1964-1968 
(quarterly) 
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The one line of possible improvement would be to undertake c similar type of 
relatively simple analysis with as much uniformity as possible in the selection 
of product categories.for different countries including the level of disaggrega
tion, the classification systems, for the different variables, the time periods 
and time units. Though the analytical framework for this type of analysis is 
relatively simple, a very considerable effort would be required for putting the 
comparable data series together. Perhaps only a limited number of product 
categories could be tried in the first instance. 

(ii) Direct tariff elasticities of trade flows 

The use of tariff as a separate variable in the import demand function, 
rather than combining it with the import price variable, has considerable 
intuitive appeal, as this procedure provides the tariff elasticity of import 
demand in one stroke. Moreover, it is sometimes argued that "a price decline 
resulting from a tariff reduction has a different supply effect compared to that 
resulting from the lowering of the foreign offer price. In the former case, the 
foreign supplier would receive the same return per unit (or even higher if the 
entire tariff change is not passed on to the consumer), while in the latter one 
he would receive less. This would lead one to expect that the quantity of goods 
imported would react differently to an equal change in the two elements".~L® On 
the other hand, doubts are expressed on the use of tariff rate as a separate 
variable on the ground that changes in prices and tariff rates are not indepen
dent of each other. For products whose tariff rates are in the specific form, 
import price changes lead to an ad valorem tariff change in the opposite direction. 
In many cases, tariff rates are fixed on ad valorem basis and these do not change 
frequently enough to qualify for inclusion as a separate variable in the import 
demand function. This, however, would be the case in a time-series analysis but 
not when the data relate to a cross-section of commodities or geographical areas. 
Moreover, in the case of occasionally changing tariff rates, their effects can be 
determined by the addition of dummy variables-^0- to the import demand function. 
The Finnish Study mentioned above has provided tariff elasticities according to 
this direct approach for eighteen broad categories and an appreciable number of 
individual items, which may be seen in Appendix 3- The authors observed that 
experiments with the c.i.f. import price augmented by tariff, dropping tariff as 
a separate variable, brought forth a better fit only in a few cases.-^ Hardly any 
estimates of direct tariff elasticities of trade are available for other countries. 
Some further experimentation with this approach might yield interesting results. 

Lawrence Krause: "United States Imports, 194-7-1958", Econometrica. 
April 1962. 

10a 
A dummy variable takes the value of 1 for each of the years after the 

tariff change and the value of 0 for each of the years before the tariff change, 
so that its coefficient indicates the effect of the particular tariff change. If 
the tariff rate has changed twice during the period under consideration, Wo 
dummy variables would need to be used. 

See footnote 9 on previous page. 
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(iii) jjialvsis of imports source-wise 

The available elasticity estimates generally relate to combined imports from 
all sources. The very feu studies on imports from individual countries indicate 
that price elasticities of imports from individual countries are higher than the 
price elasticity of all-source imports. This suggests that competition among 
exporters is more important than competition between imports as a whole and 
domestic output.12 A country importing from different sources can easily shift 
its purchases from the sources where prices, are high to those where prices have 
fallen. But such a shift between domestic supplies and all-source imports may be 
limited by the not uncommon tendency towards maximum possible dependence on 
domestic supplies, often reinforced by trade barriers, leaving relatively less 
rôle for the prices. Moreover, imports from a particular source being only a 
part of the total imports, they would be more sensitive (in per cent terms) to 
price changes. These considerations underline the importance of analysis of 
source-wise imports. (Needless to say, such an analysis becomes indispensable in 
those cases where tariff rates on imports from various sources differ.) Thus, 
source-wise import analysis is another possible line of extension of the simple 
treatment of data in which there is a promise of useful results. In analyzing 
the imports from any one country, however, the prices from one or two, or at 
times even more, competing sources of supply would need to be used as separate 
variables, and for this and other reasons source-wise import analysis would 
involve much more effort in data compilation as well as analysis, than the 
approaches considered under (i) and (ii). Perhaps only a few product categories 
could be so handled in the first instance. The possibility of a separate treat
ment for the tariff variable in source-wise import analysis may differ from case 
to case, but might be worth trying wherever feasible. 

(iv) Domestic-foreign price ratios 

As already stated, most of the import demand functions have used the ratio 
of import price to the price of the domestic substitute as a variable. There is 
a view that the use of price ratio can be misleading. It implies that when, for 
example, the import and domestic prices fall by nearly equal proportions, there 
would be little change in the price ratio and the import demand, vhereas in 
actual fact the fall in both prices would lead to a rise in the total demand for 
the product category concerned, including the imported part. In this case, the 
import demand function would need to be modified to bring out the "substitution 
effect" and "income effect" of the price change, the two effects jointly 
explaining the increase in the quantity of imports demanded. This would imply 
using the import and domestic prices as separate variables rather than as a ratio. 
.another criticism of the use of price ratios is based on the known wide differences 
in the national methods of constructing the price indices. These differences tend 
to make the year-to-year movement of the ratio less meaningful than the movements 
of the individual indices. This point is discussed further on page 16. 

H.S. Houthakker and Stephen P. Magee (op cit.) 
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(c) More demanding analysis; elasticity of substitution in international trade 

The elasticity of substitution in international trade is widely regarded as 
a convenient measure of an improvement or deterioration in a country's price 
competitiveness reflected in export performance or import dependence. The 
measure can serve as a useful guide uhen policies aimed at correcting imbalances 
in international trade and payments are under consideration. This elasticity is 
obtained by relating quantity ratios to price ratios. In the export trade, the 
elasticity of substitution of a country's exports to a particular market is 
obtained by relating (i) the ratio of the country's exports to the exports of its 
competitors to that market, and (ii) the ratio of the country's export price to 
the weighted average export price of its competitors. On the import side, the 
elasticity of substitution is generally measured for all-source imports and is 
obtained by determining the relationship between (i) the ratio of the country's 
all-source imports to its consumption of the competing domestic product, and 
(ii) the ratio of their respective prices. 

Much of the empirical work on the elasticity of substitution has been done 
on the export side.J-3, 14- Very few, if any, estimates for the import trade seem 
to be available for industrial product categories. A reason for the neglect of 
the import side might lie in the difficulty faced by individual analysts in 
compiling the requisite data on consumption and prices of the domestic product 
comparable to the import category. The elasticity of substitution for source-
wise imports is even more difficult to estimate by the ratio method, owing to 
the need to include the prices of supplies from competing sources as separate 
variables on the one hand and the questionable validity of using more than one 
price ratio in the same function on the other. 

Moreover, the method of relating quantity ratio with price ratio, whether on 
the import side or on the export side, is itself open to question, as it is 
considered to be valid only if (i) the effect of income or other shift variables 
on the two quantities involved in the ratio is equal and (ii) the sura of the 
direct and cross-price elasticities of imports is equal to the sum of these 
elasticities in respect of the consumption of domestic product. 5-<-u 

_ 

Helen B. Junz and Rudolf R. Rhomberg, "Prices and Export Performance of 
Industrial Countries, 1953-1963", IMF Staff Papers, July 1965. 

Irving B. Kravis and Robert E. Lipsy, Price Competitiveness in World Trade, 
National Bureau of Economic Research, 1971, New York 

"J~ Irving Morrissett,"Some Recent Uses of Elasticity of Substitution", 
Econometrica, January 1953? K.¥. Meinken, A.S. Rojko and G.A. King, '"Measurement 
of Substitution in Demand from Time Series Data - a Synthesis of Three Approaches" 
Journal of Farm Economics, August 1956 j M.F.G. Scott, "A Study of United Kingdom 
Imports", The National Institute of Economic and Social Research, Cambridge 
University Press, England, J.J. Polak, "Note on the Measurement of Elasticity of 
Substitution in International Trade", Review of Economics and Statistics, 1950. 
The concept has also been criticized, partly on different grounds, by 
Robert M. Stern, and Elliot Zupnick, "The Theory and Measurement of Elasticity of 
Substitution in International Trade", Kyklos, XV, Fasc. 3, 1962j and 
Edward E. Learner and Robert M. Stem, Quantitative International Economics, 
Allyn and Bacon Inc., Boston 1970. 
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An alternative method which does not seem to have been used so far is 
offered by the modification of the demand function alluded to in Section 2(b)(iv) 
for capturing the substitution and income effects of a price change. The 
elasticity of substitution can bo difcectly obtained therefrom. The nethod is 
applicable to all-source imports as well as to source-wise imports. For example, 
it can provide a measure of the elasticity of substitution of a country's imports 
from a particular source as a result of a change in the supply price of that 
source, and a similar elasticity with respect to a change in the supply price of 
a competing source (which may be the domestic source of the importing country). 
Since the method is not based on ratios, exact concordances between imports and 
domestic product are not necessary. 

The feasibility of estimating the elasticity of substitution on the hitherto 
neglected import side of international trade suggests a possibility of further 
improvement on the existing analytical work, additional to the possibilities 
mentioned in Section 2(b)(iv). 

3. Influence of tariff on prices 

(a) Simple procedures 

Unless the tariff rate is included as a separate variable in the import 
demand function - it may not be possible or valid to do so in all cases, as 
already discussed - the estimation of the effect of prices on imports has to be 
supplemented by determining the influence of tariff on prices, in order to get 
the final result, namely, the impact of tariff changes on trade flows. In some 
studies, this aspect is handled by making a simplifying assumption that the 
domestic price would change by the full amount of the tariff change, without any 
effect on the c.i.f. price.21 Another possibility is, of course, that the burden 
(or benefit) of the tariff change would be shared between the importing and 
exporting countries, resulting in some change in the c.i.f. import price as well. 
Sometimes, the proportion in which it is likely to be shared is assumed on the 
basis of informed judgment. 2 

21 
For example, Robert M. Stern,~«The U.S. Tariff and the Efficiency of the 

U.S. Economy", American Economic Review (Papers and Proceedings). May 1964.. 
Also, Lawrence-and Hurtubise, (op. eit.) 

22 
For example, Bela Balassa and Mordechai E. Kreinin, ;:Trado Lib„r/.lization 

under the Kennedy Round: the Static Effects", The Review of Economics and 
Statistics. May 1969 
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(b) Tariff-price and price-iaport relationships based on domestic demand and 
supply elasticities 

•While procedures based on these simple assumptions may serve the purpose 
very roughly, analysts have tried to develop obj ectiYe?empirical methods of 
determining the effect of tariff changes on prices. These are based on 
devising formulas for the tariff-elasticity of landed import price and the 
tariff-elasticity of the domestic price of the imported product, in terms of 
~the price elasticity of import demand and the price elasticity of export supply. 
Given the price elasticity of import demand of a country and the price 
elasticity of export supply to that country, it is possible to work out the 
extent to which a change in tariff would lead to a change in the landed import 
price and the domestic price of the import-competing product. 

But these analysts, like many others, have believed that it is difficult 
to distinguish between the price elasticity of import demand as estimated from 
the import demand function, and the price elasticity of export supply as 
estimated from the export supply function because-imports into a country 
represent the same quantity as the trading partnerrs exports to that country. 
(In fact, the equality of import demand and export supply forms the basis for 
deriving the formulas just mentioned,) They have, therefore, devised indirect 
methods of estimating the price elasticities of import demand and export supply, 
by developing algebraic expressions for them in terms of domestic demand and 
domestic supply elasticities in the importing and exporting countries 
concerned, an amalgamation of these two stages gives the tariff elasticities 
of landed import price and of the domestic price of the imported product, in 
terms of the domestic demand and supply elasticities. This, together with the 
price elasticity of import demand discussed in Section 2, gives the tariff 
elasticity of import demand, . . 

^ 'F.B. Horner. "Elasticity of Demand for the Exports of a Single 
Country", Review of Economics and Statistics. November 1952$ John E. Floyd, 
"The Overvaluation of the Dollar"; a note on the International Price 
Mechanism- .uaerican Economic Review. March 1965; J. Neill Fortune, 
"Measurement of Tariff Elasticitijs% Applied Economics, 1971(3); 
G,E. Ferguson and Metoday Polasek, "The Elasticity of Import Demand for 
Raw Apparel Wool in the United States"'. ' Econometrica, October 1962. 
V.W, Malach, "Elasticity of Demand for Canadian Exports", Review of 
Economics and Statistics. February 1957. 
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This represents an intermediate approach between the relatively simple 
analysis already discussed and the integrated models which will be taken up 
in the next section. It, perhaps, foregoes the advantages of the simple 
analysis, as it involves the elaborate empirical work of estimating the 
domestic demand and supply functions in the importing and exporting countries 
and the functions relating to their trade with the rest of the world. But 
despite an elaborate statistical analysis, it relies on informal, indirect 
derivations rather than benefit from the formal and systematic specification 
of the various inter-relationships and their feedback mechanism characteristic 
of the integrated models. In.other words, it involves almost all the heavy 
empirical work needed in an integrated model and yet remains piecemeal and 
unco-ordinated. 

A. The integrated approach 

(a) A brief description of the integrated approach 

The integrated approach does not confine itself to the immediate 
consequences of a tariff change, but rather attempts to take into account the 
subsequent reactions, particularly those of supply, that take place in the ... 
international market for the product category concerned. For example, when a 
country's tariff is lowered, its demand for imports would increase as a result 
of combined income and substitution effects of the price change. The price and 
supply of the domestic product would tend to decline. If the domestic.supply" 
of the product is perfectly elastic (constant costs)t domestic producers would 
not offer a strong resistance to the inroads by imports. But if their supply 
is inelastic (i.e. their unit costs increase with greater output and decrease 
with lower output), they would be able to reduce unit costs and prices by 
reducing their output to some extent, and thereby the shift of demand towards 
imports would be cut short. The conditions of supply in the exporting country 
would be equally relevant. Under perfectly elastic supply, the exporters would 
be able to meet the additional demand from the importing country without raising 
the supply price, but under inelastic supply conditions the supply price would 
rise and the price in the importing country would tend to go up fr'om the lower 
level it reached at the time of the tariff reduction. Imports would not increase 
to the extent they tended to do in the first instance. With the rise in the 
supply price in the exporting country, the domestic price there would also go 
up and if the domestic consumers showed a strong response to the price change * 
and curtailed their purchases, the corresponding quantities would become 
available for export with, at the same time, a moderation in the tendency of 
prices to rise. Finally, the demand and supply reactions in the importing and 
exporting countries, following the initial fall in the domestic price of the 
imported product as a result of tariff reduction, would bring about a 
re-adjustment in this price as well.as in the supply price, while the relation
ship between them would always be governed by the new reduced level of tariff. 
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(b) Empirical work on integrated nodels 

Integrated models embodying the various functions representing all the 
above-mentioned forward and backward effects are .̂vailable for a number of 
primary products. ~" Thesu various functions exe inter-linked by suitable 
identity relations into a single whole system, so that whenever any one part, 
such as tariff, is changed, the new and mutually consistent position of all 
the other parts, including trade flows, production, consumption and prices, 
is simultaneously determined. Very little similar work seems to have been 
done for the industrial product categories so far. 

(c) Integrated models vs. simple import ie :ond functions 

As the integrated models reciiire elaborate data and computational work, 
it is legitimate to ask whether they are so indispensable to justify the 
additional effort, or whether an assessment of the effects of tariff en trade 
can be reasonably approximated by the simple import demand functions only. 

The importance of the secondary effects of a tariff change is illustrated 
in the study by Johnston and Henderson in assessing the effect of the import 
surcharge imposed by Britain in October I964. Without taking the feedback 
effects into account, they found, on the basis of their import demand function, 
that import surcharge seemed to have had an effect on the "timing of imports 
but no effect at'all in restricting total imports in the year following the 
imposition of the surcharge. But the incorporation of a secondary effect, namely 
the feedback of changes in imports on total demand, led them to the conclusion 
that import surcharge had the restricting effect on imports to the extent of 
about £100 million or about 1,7 per cent of total imports, in the year after the 
surcharge. 

This study related to' all imports. But similar secondary effects would not 
be of much significance in the case of import analysis of an individual product 
or product category at the 3- or 4.-digit level of trade or industrial 
classification. Moreover, the secondary effects bear on import projections 
rather than price elasticity of imports. 

28 2Q 
" 7For example, UHCTAD, "Statistical Analysis of the World Rubber Market". 

1970 (mimeographed), and UHCTAD, "Statistical Analysis of the World Tea Market", 
1968 (mimeographed). 

30 
J, Johnston and Margaret Henderson (op, cit.) 
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Similarly, if the importing country is relatively small, it should be 
possible to make the reasonable assumption that the c.i.f. price facing this 
country would not be affected by its import demand. This means that the 
wholesale price of the imported product in the importing country would be the 
c.i.f. price + tariff, and there would be little re-adjustment in this price due 
to feedback effects on the situation in the importing and exporting countries. 
In such a situation, simple import demand functions would serve reasonably well. 
But if the importing country's trade is large relatively to the world market, 
the integrated approach would be desirable together with the simple import 
demand analysis.31 . 

There is also the question of what is called the single-equation least 
squares bias in the elasticities and coefficients estimated from a simple import 
demand function.32 The consensus of views in this regard seems to be that each 
case should be considered with reference to its own circumstances. In many 
cases, the simple import demand function may provide fairly dependable estimates 
of the "true" income and price elasticities33, while in others the integrated 
approach may be the only way to tackle the problem. 

Unfortunately, hardly any study for a product category involving inter
national trade seems to be available in which both the simple' and the integrated 
approaches have been used. Before a more substantiated verdict on the 
respective values and advantages of the two methods can be given, it would be 
necessary to undertake a pilct study for two or three product categories on 
the basis of both the approaches. The data series for integrated models 
differ somewhat from model to model and from one product category to another. 
But, for the most part, the statistics required would be those described in a 
later section of this paper. 

IV. Ex-post analysis 

As the name signifies, the ex-post approach relates to the type of analysis 
in which the effect of a tariff change or of the establishment of a customs 
union or common market is assessed after the change has been in force for some 
time. This analysis does not depend on price and tariff elasticities, but 
rather tries to measure the influence of tariff changes as a residual after 
abstracting from the influence of other, non-tariff, factors. For example, an 
import demand function relating imports with an income/activity variable only, 

Lawrence R. KLein, R.J. Ball and A. Hazlewood and P. Vandome, An 
Econometric Model of the United Kingdom, Oxford 1961. 

* Guy H. Orcutt, "Measurement of Price Elasticities in International Trade1*, 
The Review of Economics and Statistics, May 1950. 

S.J. Prais, "Econometric Research in International Trade: A Review", 
Kyklos Volume XV, Fasc. 3, 1962. 
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may be estimated from the data for the period before integration or tariff change, 
If this function is used to estimate imports for a post-integration year by 
inserting into the import demand function the actual income in that year, the 
difference between the. imports thus estimated and the actual imports would 
indicate the effect of integration or tariff change.34-35 This difference can be 
tested with reference to the "standard error of the estimate" of imports and only 
the statistically significant difference can be considered.3° in addition to 
income, other non-tariff variables may be used, such as inventory changes and 
other major categories of domestic income/expenditure. Instead of the income/ 
activity variable, imports may be related with the combined consumption of the 
imported and domestic product (i.e. the import share approach). 

This procedure can approximately indicate the effect of integration or 
tariff change only if the supply price (i.e. the c.i.f. import price) remains . 
largely unchanged. In most situations this would not be true. Keeping this in 
mind, perhaps, the c.i.f. price has been added as a variable alongside the 
income/activity variable in one study.3? The difference between the imports 
estimated from this function and the actual imports is taken as the effect of 
tariff change. Conceptually, this approach does not seem to be different from 
the one based on the simple import demand function and the assumption that the 
price of the imported product in the domestic market changes by the full amount 
of the tariff change. 

A drawback of this method is that it provides the effect of a particular 
integration or tariff change, whereas the tariff and price-elasticity approach 
can be used generally and even for an ex-ante evaluation of the likely effects of 
a contemplated tariff change. 

^ J. Wemelsfelder, "Short-term Effects of the Lowering of Import Duties in 
Germanyn, Economic Journal,' I960. (He used an equivalent graphic approach). 

* Bela Balassa, "Trade Creation and Diversion in the European Common Market", 
The Economic Journal, March 1967. 

J, Johnston and Margaret Henderson (op. cit.) 

37 ' 
Mordecai E. Kreinjn, "Trade Creation and Diversion by the EEC and EFTA", 

Economia Internazionale, 19&9> Volume XXII, Ko. 2. 
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B. Data requirements 'and availability 

It follows from the preceding section that the value (reliability) of 
findings in any study of the type discussed here depends on the degree to which 
it has been possible to conceptualize in a measurable form, and to set into 
correct mutual relationship in the analytical model, all the important variables 
influencing the flow of trade. Since, these variables are to be measured by 
statistics, the value of the results depends also on the quality of the 
statistics available, on the degree of their international comparability, and on 
their suitability for the rather specialized purpose at hand. A critical 
evaluation of these aspects of the available statistical material is offered 
in this section. 

In response to a detailed questionnaire drafted by the secretariat and 
$ finalized by the Working Group on the Tariff Study, 11 countries indicated in 

detail the characteristics of those of their statistical series that would be 
relevant to the exercise. This information has been collated in document 
Spec(72)32 and Addendum 1. The original submissions, containing still more 
detail, can be consulted in the secretariat. 

For the type of analysis described in section 2(b-i) above, statistical 
series for the quantity of imports, import prices or unit values, domestic prices 
of the competing products and the income/activity variable would be required. 

It appears from Spec (72) 32 that c. b,.sis exists for compiling 
reasonably comparable indices of quantity of imports at the BTN-heading, or the 
corresponding 4-5 digit SITC level, for most or all of the responding countries. 
There are' bound to be many difficulties in practice which are inevitably 
encountered in building up data series for even an individual item. .These 
difficulties get multiplied in those"product categories (such as nachinery, 
calculators etc.),in which the custoncry quantity indications in weight or units are 
economically meaningless. It may, however, be mentioned that even a rough 

/̂  comparability of indices for different product categories as between different 
'9 countries which would be obtained in this way would constitute a significant 

improvement on the existing studies. 

More serious difficulties will be encountered in the area of price 
statistics. As for the data on import prices, the import unit values seem to 
be the best available material, though some statistics on import prices are also 
regularly compiled in some countries. Import unit values have some advantages 
as well as disadvantages. The main advantage lies in their being available at 
the same detailed level as the statistics on quantity of imports. At the 
detailed item level, they are, in the full sense, a quantity-weighted average 
price of all transactions (i.e. imports) of that item, and so they effectively 
meet the general criticism of the price data that they relate to a few or modal 
quotations without regard to the relevant quantities involved. Import unit 
values derived from tariff lines can be combined into indices for product 
categories according to any formula considered suitable for the purpose. 
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The shortcomings of unit value data as a tool of economic analysis have 
been explored most thoroughly by Irving B. Kravis and Robert E, Lipsey.38 The 
most important of their criticisms of the existing unit value data can be 
summarized as follows: (l) the data from which unit values ere derived lack 
sufficient coverage and embody too many erratic fluctuations to be a good 
substitute for export or import prices; (2) because of the possibility of shifts 
in product and quality composition of imports which can occur even at a tariff-
line level, a comparison of unit values over-time need not indicate anything about 
the behaviour of the underlying prices; and (3) the unit value data do hot make 
sufficient allowances for changes in specification and, consequently, do not 
adequately reflect improvements in quality. It may be noted that the last 
criticism applies to export and import price statistics as well. Furthermore, it 
is related to the line of criticism summarized sub(l) and the difficulty 
mentioned in connexion with statistics of import volumes in .paragraph .. above. 
Since a price change is meaningful only on the assumption that product quality 
remains constant, and since in the routine work of data collection in national 
statistical offices it is only seldom possible to make allowance for product-
quality changes, price and unit value data are collected mainly or only on 
products whose quality can be reasonably expected to remain invariant over 
longer periods of tine. On this background, it can be seen why the product 
coverage of both price and unit values indices is generally less than adequate, 
especially so in those important categories of trade (e.g. engineering products) 
in which technological innovation is proceeding particularly rapidly.39 in these 
categories, it would be most difficult for an international organization, working 
from published national statistics at a tariff line level, to improve on the 
indices calculated by national statistical services. 

• Similar difficulties are to be found in the créa of domestic prices. 
Domestic prices according to the trade and tariff nomenclatures are generally 
not available, except for Sweden (where indices for Swedish Customs Tariff items 
represented in the producer price index are available from 1964.)» Finland (which 
has producer price indices for the SITC divisions and selected 4-digit sub
groups), and Norway (where ex-factory prices for a substantial proportion of 
commodities specified in the BTN-based industrial classification are available, 
as also the W I for all divisions and important groups of SITC). Producer and/or 

* Price Competitiveness in World Trade (National Bureau of Economic Research, 
New York, 1971) Part II. 

39 
In general, in the opinion of Kravis and Lipsey, even the best covered 

divisions are inadequately covered; the coverage of machinery and equipment is 
completely inadequate. 
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wholesale prices according to the industrial classifications are available for 
certain other countries. However, it seems difficult to match them into' trade 
or tariff categories in a majority of cases, though it may be feasible to do so 
for certain product categories. If the industrial categories are selected for 
analysis, an approximate matching of trade/tariff items into the industrial 
categories would be possible in many cases, such as 4-digit industry and 5-digit 
product class levels of SIC for the United States, ISIC groups or major groups 
for Sweden, Finland and South Africa, and the United Kingdom. This is the 
general situation. The data position for selected individual product categories 
may be more hopeful; this aspect could be examined further. 

It may be mentioned here that a concordance between domestic and import 
prices is not as necessary as that between import prices and import quantities. 
Imports are regarded as being considerably more heterogeneous than the 
corresponding domestic products even within comparable classificatory groups. 
Imports compete with domestic products in consumer and entrepreneurial demand 
not entirely through direct substitution but also through competing claims on the 
consumer dollar and the entrepreneurial productive resources. The latter 
competition may often be no less important than the former. In fact, in the 
domestic demand analysis for any product, a general price level (exclusive of 
the price of the product itself) is often included as a variable to represent the 
direct and indirect substitution just described. The same idea would be valid 
for the import demand function as well. The use of the domestic price index 
comparable to the income-activity variable in the import demand function could, 
perhaps, be quite satisfactory. 

Another point worth mentioning is that any limitation arising from the 
non-comparability of import and domestic price groups is further mitigated if the 
two prices are used as separate variables rather than as a single ratio. With 
this change, which might be advisable on other grounds, already mentioned in 
Section 2(b)(iv), as well, the domestic price variable would give the cross 
elasticity of import demand, which is not so important as the direct elasticity 
from the viewpoint of tariff policy. 

As for the series on income-activity variables, no difficulty is envisaged, 
as many analysts have already compiled and used them. 

This completes the review of data availability for the analysis mentioned 
in Section 2(b)(i) above. The ways of overcoming any possible deficiencies 
through adjustments/proxies, often necessary in econometric work, have also been 
briefly indicated to facilitate a thorough examination of the problem. 

Next is the analysis for direct tariff elasticities of trade flows. The 
only additional variable it involves is the tariff rate. As is shown in 
Spec(72)32, import statistics for almost all countries are available at the 
tariff line level for the past ten years so that average tariff rates 
compatible with the 4-digit level trade categories could be computed without 
difficulty. There are, however, at least four different formulae for calculating 
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tariff averages , and it is to be expected that the purely statistical quality 
of the results would differ from one type of average to another. It might be 
difficult to decide in such a situation vhlch of the results are more and which 
less meaningful. 

In the case of source-wise analysis of trade flows, as suggested in 
Section 2(b) (iii) above, the basic variables remain the same. The breakdown of 
the quantity of imports and import unit values by country of origin would be 
required. The data on quantity and value of imports by country of origin are 
available for all years for all the countries at more or less the same level of 
detail, as shown in Spec(72)32 and Add.l. The import unit values by country of 
origin can be computed from these data, .̂.s already pointed out, the 
computational work, and to some extent the analytical work also, would be more 
involved than in the case of all-source irport analysis. 

The analysis of trade creation and trade diversion suggested in 
Section 2(b)(iv) would require only one additional variable, viz. value of 
apparent consumption in the importing country. The availability of national 
statistics of apparent consumption has also been summarized in Spec(72)32 and 
Add.l. 

Only very rough estimates of the value of apparent consumption would do 
for the purpose of this analysis because of the different degrees of 
heterogeneity of the imported and domestic products, as already pointed out. 
Considering the data position in this light, it would appear that information 
would be available for the past ten years for the U-digit trade categories for 
Sweden, Finland, Norway, for certain categories only for the United States and 
possibly Japan and at a more aggregative level for Australia, South Africa and 
possibly New Zealand. For other countries, estimates according to trade 
categories are generally not available, though the possibility of obtaining the 

Their relative merits have been discussed by Tumlir and Till, "Tariff 
Averaging in International Comparisons", in Effective. Tariff Protection, 
(Geneva 1971). 
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data for individual categories cannot be ruled out. Thus, sufficient scope 
seems to exist for taking up the analysis suggested in Section 2(b)(iv) for a 
few product categories for some countries. 

As for a study based on the use of integrated modal the required 
statistics would, for the most part, be those described above. Any additional 
data requirements, which would depend on the nature of the product category and 
the modal employed for analysis would not present any important difficulty as 
the initial stages of such a study could not deal with more than two-three 
product categories. 

It should be mentioned at the close of this survey that significant 
improvements have been achieved in recent years in both the supply and 
comparability of statistics from different sources. At the national level, 
progress is being made toward a more perfect concordance of product classifi
cation in production, trade and tariff statistics. At the international level, 
the special committee for machinery of the CECD, for example, has in the past 
three-four years, been collecting census-type data on production factors of the 
engineering industries and new, very detailed figures covering deliveries of and 
demand for engineering products. 

These developments promise that more useful time series will be available 
in due time. 

For example, the special committee for machinery of the OECD has 
prepared statistics of deliveries from industrial plants for about sixty SITC 
sub-groups in the machinery and transport equipment divisions 71, 72 and 73 for 
all its member countries, see "The Engineering Industries in North America. 
Europe and Japan". OECD (Paris, 1969). Since data on exports and imports for. 
SITC sub-groups are available for almost all the countries, estimates of 
apparent consumption can be readily obtained. Again, in the EPTA study on the 
effects of EFTA on the trade flows of its member countries, the estimates for 
apparent consumption for many product categories were obtained from the 
industrial and trade statistics, since the method used in measuring the effect 
of EFTA on trade flows was based on relating imports of a particular product 
category with the apparent consumption of the comparable product category (see 
European Free-Trade Association, "The Effects of EFTA on the Economies of Member 
States". Geneva 1969). 



Spec (72)4.0 
Page 20 

Appendix 1 

ESTIMATES OF INCOME AND RELATIVE PRICE ELASTICITIES 
MADE BY M.E. KREININ1." FOR OSCD COUNTRIES' 

Commodity category 

A. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

u. 

15. 

16. 

17. 

18. 

19. 

20, 

United States 

Fresh and dried fruits and 
vegetables (Oil) 

Livestock (013) 

Approximate SITC 
j equivalent 

; 051,052,054 

001 

Plant and animal fibre (015) 262,263 

Other farm products (019) 

Cereal and bakery 
products (021) 

Meats, poultry and 
fish (022) 

Dairy products (023) 

Processed fruits and 
vegetables (024) 

Sugar and confectionery 
(025) 

Beverages and beverage 
materials (026) 

Manufactured animal 
feeds (029) 

Cotton products (031) 

Wool products (032) 

Man-made fibre textile 
products (033) 

Silk products (034) 

Apparel (035) 

Textile, house 
furnishings (036) 

Hides and skins (041) 

Leather (042) 

Footwear (043) 

07 (some),121, 
0517 

'048 

011,012,013,031, 
032 

022,023,024 

052,053,054,055 

061,062 

112, 07 (some) 

081 

65 (some) 

651 (some), 
653 (some) 

651 (some), 653 
(some), 654>655, 
656 

651,653 

841 

656 

211 

611 

851 

! Relative price 
elasticity 

-2.29 

-0.88 

-1.32 

-2.28 

-O.44. 

-1.13 

-1.14-

-3.41 

-1.17 

-0.87 

-0,99 

-0.48 

-0.99 

-0.23 

-0.74 

-0.79 

Income (real 
GDP) elasticity 

• 

1 

! 

+2.20 

+1.63 

+4-. 16 

+2.06 

+3.15 

+1.88 

+1.37 

+3.23 

+1.27 

+1.45 

• 

+6.86 

+3.35 

+2.50 

+1.69 

+5.98 



Spec (72 KO 
Page 21 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

Commodity category 

Crude petroleum and 
related products (056) 

Petroleum products, 
refined (057) 

Industrial chemicals 
(061) 

Paint and paint materials 

Drugs and pharmaceuti
cals (063) . ... 

Agricultural chemicals 
and products (065) 

Plastic resins and 
materials (066) 

Other chemicals and 
allied products (067) 

Tyres and tubes (0712) 

Crude rubber (0771) 

Lumber (081) 

Plywood (083) 

Pulp, paper and products 
excl. building paper 
and board (09l). 

Building paper and 
board (092) 

Iron and steel (101) 

Non-ferrous metals (102) 

Hardware (104) 

Fabricated structural 
metal products (107) 

Misc. metal products 
(108) 

Agricultural machinery 
and equipment (ill) 

Metal-working machinery 
(113) 

Special industrial 
machinery (ll6) 

Approximate SITC 
equivalent 

331 

332 

512,513,514 

531,532,533,51353 

541 

561 

581 

551,553,554,571 

6291 

231 

2432,2433 

631 

> 

251,641 (some) 

641 

67 

68 

6952,6981 

691,692,693,678 

6942,8124 

712 

715 

7171,7183,7182,7195 

Relative price : Income (real 
elasticity GDP) elasticity 

-4«32 

-0.60 

-I.56 

-0.76 

-0.55 

-O.46 

-0.39 

-0.81 

-0.51 

-0.53 

-0.51 

-0.13 

-O.67 • 

-0.98 

-0.92 

+1.98 

+3.86 

+2.58 

+3.36 

+3.40 

• +5.57 

+2.53 

+1.79 

+1.34 

+0.90 

+2.39 

+0.75 

+1.17 

+2.51 

+1.07 

+2.92 

+3.51 

+3.57 

+0.32 

+3.39 
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Commodity category 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

B. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Electrical machinery and 
equipment (117) 

Miscellaneous machinery 
(119) 

Floor coverings (123) 

Household appliances 
(124) 

House electrical equip
ment (125) 

Other household durables 
(126) 

Glass (131) 

Concrete ingredients 
(132) 

Structural clay products, 
oxcl. refractories (134) 

Motor vehicles (141) 

Toys, sporting goods 
and small arms (151) 

Tobacco products (15*2) 

Photographic equipment 
(154) 

France 

Petroleum products 

Non-ferrous products 

Mining products 

Rubber 

Textile products 

Chemicals 

Leather 

Finished skin 

Wood 

Paper, paste 

Paper products 
• 

Approximate SITC 
equivalent 

72 

714,711,7185120 

657 

7191,7173,725,8124 

724,8911 

665,666,696 

664 

273 

662 

732 

894 

122 

861,862 

33 

68 

27,32 

231,629 

65 

5 

211 

611,612 

63,24 

251 

64 

Relative price 
elasticity 

-0.92 

-0.33 

-0.86 

-0.81 

-0.71 

-0.80 

-0.90 

-1.10 

-1.13 

-1.08 

-1.68 

-2.16 

-2.05 

-2.98 

-2.09 

-0.49 

-2.18 

-1.12 

-1.16 

-3.25 

Income (real 
GDP) elasticity 

+6.53 

+4.81 

+1.65 

+3.25 

+7.74 

+2.24 

+1.69 

+1.23 ' 

+8.76 

+2.78 

+3.61 

+2.86 

+0.95 

-0.75 , 

+0.91 

+1.65 

+1,05 

+0.35 

+1.38 

+0.40 

+1.15 

+1.81 
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._ 

c. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

Commodity category 

Norway • -

Cereals and cereal 
preparations 

Sugar and sugar 
preparations 

SITC 00-03, 09 

Beverages, tobacco 

SITC 00-12 

Wood, lumber and cork 

Textile fibres 

Crude fertilizers, crude 
material 

Metalliferous ores 

Pulp and waste paper, 
crude animal hides, 
skins, crude rubber 

SITC 21-29,41-43 

Petroleum and petroleum 
products 

•SITC 32-35 

Chemical elements and 
compounds 

Plastic materials etc. 

SITC 52-57, 59 

Textile yarn and thread 

Textile yarn fabrics 

Iron, steel 

Non-ferrous metals 

Manufactured metals 

Machinery 

Transport equipment 

Approximate SITC 
equivalent 

| 

04 
: 

06 
• 

11,12 

24 

26 

27 

28 

21,23,25,29 

33 

51 

58 

651 

65 (except 654), 
84 

67 

68 

69 

71-72 

73 (except ships) 

i 

Relative price 
elasticity 

....• -3.91 

-0.38 

-1.19 

-6.24 

-0.51 

-1.07 

-I.42 

-1.19 

-0.75 

-0.41 

-3.54 

-1.84 

-1.49 

-2.88 

-3.51 

-1.05 

Income (real 
GDP) elasticity 

+1.17 

+0.86 

+1.08 

+2.52 

+1.19 

+0.86 

+0.69 

+0.91 -

+O.92 

+0.57 

+1.02 

+1.68 

+1.71 

+0.68 

+0.48 ' 

+1.27 

+0.82 

+0.77 ' 
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1 

Commodity category N * ^ ^ ^ * 0 

I 6qU1Va en 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

D. 

1. 

2. 

3. 

A. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

u. 
15. 

16. 

SITC 61-64,81-83,85,89,9 ! 

SITC 5-9 

More aggregative groups 

Raw materials (except 
mineral fuels) 

Mineral fuels 

Food, beverages and 
tobacco 

Manufactured goods 

All commodities 

Denmark 

Coffee 

Feeding stuff 

Oilseeds, oil kernel, 
oil nuts 

Wood, lumber and core 

Pulp 

Natural phosphates and 
pyrites 

Chemical elements 

Fertilizers manufactured 

Paper and paperboard and 
its manufactures 

Textile yarn and made-up 
articles 

Non-metallic mineral 
manufactures 

Iron and other base metals 

Manufactures of metals 

Machine and apparatus 

Transport equipment (excl. 
ships and aircraft) 

Liquid fuels 

i 

Relative price 
elasticity 

-2.80 

-4.19 

-2.67 

-0.58 

-3.4-3 

-2.58 

-1.52 

-1.4-7 

-3.35 

-1.44. 

-5.56 

-2.82 

-2.4.O 

-2.29 

-2.95 

-2.73 

1 ' : 

Income (real 
GDP) elasticity 

+0.64- ; 

+0.43 

i 
+O.4-0 j 

+0.74 ; 

+0.91 

l 

+0.92 

+2.00 

+1.80 

+2.68 

+1.53 ' 

+0.62 

+1.54 

+0.59 

+0.39 j 
1 

+2.66 j 

+1.17 • ! 

+2.25 • 

+4.00 ! 
j 

+4.05 ; 

+1.73 i 
! 
i 

1 
i 
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Commodity category 
approximate SITC 

equivalent 
Relative price 

elasticity 
Income (real 
GDP) elasticity 

E. 

(a) 

1. 

2. 

3. 

4. 
5. 

6. 

Switzerland j 

Classification by type of 1 
product j 

Food j 

Tobacco 

Alcoholic beverages i 

Coal 

Crude oil and distillates | 

Textiles and clothing ' 

(i) Textile fibres inclj. 
by-products j 

(ii) Yarn j 

7. 

8. 

9. 

10. 

11. 

12. 

(iii) Special fabrics ! 

and clothing linen 

Paper and paper products 

(i) Basic material and waste 

(ii) Paper and paperboard 

Skins, hides and plastics 

Chemicals and connected 
products 

(i) Elementary materials 
and comp. 

(ii) Tans, colours, prints j 

(iii) Pharmaceutics 
i 

Construction materials 
(excluding lumber) 

Metal and metal products 

(i) Metal products 

Machines 

(i) Non-electric machinery 

(ii) Electrical apparatus 

-2.24-

-3.19 

-2.19 

-4.04 

-4.04 
-0.30 

-2.43 

-1.10 

-0.68 

-1.33 

-2.4-6 

-1.02 

40.60 

+1.47 

+1.16 

+0.83 

+1.00 

+1.24. 

+2.34 

+0.37 

+3.02 

+2.40 

+3.04 

+1.15 

+1.43 

+2.07 

+0.91 

+2.50 

+0.74 

+0.58 

+1.15 

+1.55 

+1.35 

+2.25 
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. _..-_ . 

~13." 

14. 

(b) 

15. 

16. 

17. 

18. 

19. 

20. 

F. 

1. 

2. 

3. 

4. 

Commodity category 

Vehicles 

Apparatus, watches, clocks 

(i) Optical instruments 

(ii) Mechanical precision 
instruments 

(iii) Watches and clocks 

Classification by use of 

product 

Raw materials and semi
manufactured products 

îppfoximate SITC(Relative price 
equivalent elasticity 

-1.55 

-O.42 

1 
j -O.6O 

; -0.46 
! i 

! 

S 

(i) Agri. food, coffee, ; j 
tea, chocolate 

(ii) All other manufactured 
and construction 
goods 

Investment goods 

(i) Machines and apparatus 

Consumer goods 

(i) Food, beverages and 
tobacco 

All other non-durable 
manufactures 

1 

! 

I -0.61 
-1.20 

-0.64 

! 

1 

! 

Durable products 1 1 - 1 . 3 3 

Total 

Finland 

Raw materials and accessories 
for industries 

Fuels and lubricants" 

Final goods 

(i) Investment goods 

(ii) Consumption goods 

All commodities 

1 
1 

i 
j 
1 

j -0.32 

i -0.33 

! -1.26 

-1.58 

1 
1 

-O.64 

-0.53 

Income (real 
GDP) elasticity 

+1.26 

+2.41 

+2.15 

+2.36 

+1.84 

+0.76 

+1.27 

+1.20 

+1.31 

+1.36 

+1.03 

+1.41 

+1.62 

+1.18 

+1.03 

+1.42 

+0.65 

+O.46 

+1.49 

+0.72 
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Commodity category 

G. 

1. 

2. 

3. 

4. 

5. 
6. 

7. 

8. 

H. 

1. 

2. 

3. 

4-

5. 

6. 

7. 

8. 

I. 

1. 

2. 

3. 

A. 

5. 

6. 

Belgium-Luxembourg 

All commodity imports 

Crude materials' 

Unfinished manufactures 

Finished manufactures 

Transport products 

Equipment goods 

Durable consumer goods 

Non-durable consumer goods 

Japan 

All imports 

Foodstuffs 

Raw materials 

Metallic products 

Mineral fuels 

Manufactured goods 

Chemicals 

Machinery 

Canada 

All imports 

Crude materials 

Food, beverages and tobacco 

Live animals ; 

Fabricated products, 
inedible 

End-products, inedible 

1 

Approximate SITC 
equivalent 

....... 

2,3,4-

6,8 

73 

71,72 

0 

2 

28 

3 

5-8 

5 

7 

1 
! 

Relative price 
elasticity 

• 

-1.28 

-2.05 

-1.34 

-1.33 

-2.13 

-0.75 

-1.02 

-0.71 

-1.12 

-1.17 

-1.55 

-2.66 

-3.28 

-1.4-6 

Income (real 
GDP) elasticity 

+1.12 

+1.10 

+1.02 

+1.01 

+1.42 

+1.33 

+1.24 

+1.49 

+1.02 

+0.34 

.+0.79 

+1.43 

+1.04 

+1.32 

+0.96 

+0.96 

+1.10 

+1.60 

+3.01 

+0.67 

+3.75 
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J. 

1. 

2. 

3. 

A. 
5. 

6. 

7. 

8. 

9. 

10. 

K. 

1. 

2. 

3. 

A. 
5. 

6. 

7. 

8. 

9. 

Commodity category . 

Germany 

All imports 

Food and live animals 

Beverages and tobacco 

Crude materials 

Mineral fuels, lubricants 

Oil and fats 

Chemicals 

Manufactured goods 

Machinery and transport 
equipment 

Other manufactures 

Italy 

All imports 

Consumption goods 

(i) Non-durables 

(ii) Durables 

Investment goods 

Construction materials 

Industrial conveyances 

Industrial equipment 

Industrial material 

Mineral fuels 

Other imports 

• • i 

[Approximate SITC 
! equivalent 
i 

1 

,0 

1 
i 

I2 

j3 

u 
|5 
6 

7 

8 

66,67,273 

71,72 

2,5 

3 

1 
[Relative price 
j elasticity 

1 
1 

-1.24-

i 
! 

-0.66 

-0.39 

-2.87 

-3.23 

-1.15 

-2.56 

-2.60 

Income (real j 
3DP) elasticity 

+0.97 

+0.85 

+1.44 

+0.72 

+1.51 

+0.63 

+1.75 

+1.61 

+1.76 

+1.4-9 

+0.91 

+0.95 

+1.00 

+0.83 

+1.00 

+0.93 

+1.80 

+0.79 

+1.09 

+1.03 

+1.21 
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Commodity category 

L. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

.8. 

M. 

1. 

2. 

3. 

4-

Sweden 

Raw materials 

Chemicals 

Food, beverages and 
tobacco 

Textile fibres (not 
manufactured) 

Textile fabrics and 
related products 

Iron and steel 

Manufactures of metal 

Other manufactures 

Netherlands 

All imports 

Raw materials, semi
manufactures 

Consumer goods 

Investment goods 

Approximate SITC 
equivalent 

• • 

2 

5 

0,1 

26 

65 

68 

69 

8 

2-4 

71,72 

Relative price 
elasticity 

-0.75 

-0.84 

-0.56 

-0.71 

-5.80 

-0.59 

-1.60 

-1.64 

-1.96 

Income (real 
GDP) elasticity 

+0.44 

+0.59 

+1.27 

+0.43 

+0.43 

+0.50 

+0.36-

+0.68 

+0.58 

+0.89 

+0.65 

"Vi.̂ . Kroinin, "Disaggregated Functions in International Trade, 1971", 
(Unpublished). 

2 
Numbers in parenthesis refer to the wholesale price index codes. 
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Appendix 2 

À RËPR5SEMTATIVE_LIST .OF .RELATIVE PRICE AND INCOME ELASTICITIES .. 
OF IMPORT DEMAND" DERIVED FROM STUDIE~S BY VARIOUS INDIVIDUALS AND INSTITUTIONS"^ 

Importing 
country 

United States 

United States 

United States 

United States 

United States 

United States 

United States 

United States 

United States 

United States 

United States 

United States 

United States 

United States 

United States-

United States 

United States 

United States 

United States 

United States 

United States 

United States 

United States 

•"•This list 
"Disaggregated 

Imports 
from 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Canada 

United Kingdom 

Japan 

Germany, F.R.

Italy 

Netherlands 

France 

B elgium/Luxembourg 

South Africa 

Sweden 

Australia 

Switzerland 

Denmark 

Norway 

India 

Portugal 

Description of product 
category 

Food and live animals SITC-0 

Beverages and tobacco SITC-1 

Crude materials (inedible) 
except fuels 3ITC-2 

Mineral fuels, lubricants anc 
related materials SITC-3 

Animal and vegetable oils 
and fats 3ITC-4 

Finished manufactures 
SITC 5-8 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

Relative 
price 

elasticity 

-0.8 

-1.3 

-0.3 

1 
-2.1 

-1.5 

-4.2 

-1.2 

-4.2 

-5.0 

-8.5 

-4.1 

-2.5 

-3.5 

-2.1 

-2.8 

-2.5 

-4.7 

-6.0 

-1.8 

Income 
(real GDP 
elasticity 

0.8 

1.0 

0.4 

1.2 

1.2 

2.1 

1.3 

!•? 
1.9 

3.5 

2.8 

2.0 

0.8 

2.1 

1.4 

1.8 

1.5 

1.6 

1.7 

2.0 

1.5 

0.8 

1.9 

has been extracted from an appendix in M.R. Kreinin's Study 
Demand Functions in International Trade", 1971 (Unpublished). 
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<; 

<< 

Importing 
country 

France 

Germany, F.R. 

* Belgium 

Netherlands 

Italy 

Total EEC 

.Total EEC 

t 

Total EEC 

Total EEC 

Imports 
from 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) ESC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

Description of product 
category 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

SITC 0,1 

SITC 0,1 

SITC 0,1 

SITC 2,4 

SITC 2,4 

SITC 2,4 

SITC 3 

SITC 3 

SITC 3 

Relative 
price 

elasticity 

-1.2 

-0.9 

-1.0 

-1.4 

Income 
(real GDP) 
elasticity 

1.5 

3.2 

0.8 

1.4 

2.1 

1.2 

1.9 

2.7 

1.7 

1.7 

2.4-

1.1 

2.3 

2.5 

2.0 

1.8 

2.4 

1.6 

1.7 

2.5 

1.4 

1.1 

1.9 

1.0 

1.6 

1.1 

1.8 
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Importing 
country 

Total EEC 

Total EEC 

Total EEC 

Total EEC 

Austria 

United Kingdom 

United Kingdom 

United Kingdom 

Sweden 

Switzerland 

Denmark 

Imports 
from 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EEC partners 

(iii) Extra-EEC 

(i) Rest of world 

(ii) EFTA partners 

(iii) Extra-EFTA 

(i) Rest of world 

(ii) EFTA partners 

(iii) Extra-EFTA 

Rest of world 

Rest of world 

(i) Rest of world 

(ii) EFTA partners 

(iii) Extra-EFTA 

(i) Rest of world 

(ii) EFTA partners 

(iii) Extra-EFTA 

(i) Rest of vrorld 

(ii) EFTA partners 

(iii) Extra-EFTA 

Description of product 
category 

SITC 5 

SITC 5 

SITC 5 

SITC 71 and 72 

SITC 71 and 72 

SITC ̂ 1 and 72 

SITC 73 

SITC 73 

SITC 73 

SITC 6,8 

SITC 6,8 

SITC 6,8 

A U commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

Food SITC 0 

Materials SITC 2 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

All commodities 

Relative 
price 

elasticity 

-0.8 

-1.5 

-0.6 

-0.2 

-0.8 

-0.8 

-1.7 

Income 
(real GDP) 
elasticity 

3.0 

3.0 

3.0 

1.5 

2.1 

0.9 

2.6 

2.9 

2.2 

2.6 

2.8 

2.5 

1.8 

1.7 

1.8 

2.0 

2.7 

1.9 

1.8 

2.1 

1.6 

2.0 

2.1 

1.7 

1.3 

1.7 

1.7 
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Importing 
country 

Norway 

Canada. 

Canada 

Canada 

Canada 

Canada 

Canada 

Canada 

Canada 

Canada 

Japan 

Australia 

South Africa 

New Zealand 

Imports 
from 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Rest of world 

Description of product 
category 

All commodities 

All commodities 

- Food SITC 0 

- Materials SITC 2 

- Fuels SITC 3 

- Chemicals SITC 5 

Manufactures (classi
fied by materials) 
SITC 6 

Motor vehicles SITC 73 

Machinery SITC 7 
except 73 

Other manufactures 
(consumer goods) SITC 8 

All commodities 

All commodities 

All commodities 

All commodities 

Relative 
price 

elasticity 

-0.8 

-1.5 

-0.9 

-0.7 

-0.4-

-1.5 

-C.9 

-1.1 

-2.0 

-0.7 

-0.8 

-0.8 

-0.5 

Income 
(real GDP) 
elasticity 

1.4 

1.2 

0.9 

1.1 

0.7 

2.0 

1.8 . 

1.1 

0.7 

1.5 

1.2 

0.9 

0.9 

2.5 
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.Appendix 3 

B1P0RT_ DEMAND ELASTICITIES WITH RESPECT TO INCOME, 
PRICE AND TARIFF RATE FOR FINLAND* 

Product or product category .. , . 7. 

A3JL coninoditŷ  imports 1.53 

Raw materials 1.53 

Investment goods 1.96 

Consumer goods 2.39 

Aj^icu^ture 

Raw materials 1.39 

Investment goods 1.72 

Consumer goods 1.44 

Apples 1.88 

Manufacturing 

Raw materials 1.43 

Coffee, unroasted 1.35 

Sugar, unrefined 1.62 

Cocoa beans 1.88 

Tobacco, unmanufactured 0.57 

Automobile tyres 3.89 

Synthetic yarn 4.17 

Woollen fabrics 0.81 

Alloy steel 2.00 

Investment goods 1.89 

Consumer goods 2.35 

Wines 1.31 

Liquors, cognacs etc. 2.58 

Stockings 3-32 

Passenger car a 3.83 

Asko Korpela, Effects of Tariff on Imports to Finland, Publications Korpela, 
Helsinki 1971. ' " " 

Price-
elasticity 

-0.20 

-0.12 

-0.32 

-0.55 

-0.13 

0.002 

0.10 

-0.07 

-0.056 

-0.22 

-0.13 

-0.11 

0.82 

-0.63 

-1.08 

-0.54 

-0.09 

-0.27 

-0.51 

-1.95 

-0.51 

-1.20 

-0.25 

Tariff-
elasticity 

-0.39 

-0.14 

+0.43 

-0.32 

-0.16 

+0.52 

-0.58 

-0.47 

-0.101 

-0.18 

-0.17 

-0.63 

-1.12 

-0.32 „.. 

0.52 

-1.28 

-0.13 

+0.31 

-0.42 

-0.80 

-0.73 

-2.06 

-2.24 
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Product or product category 

Miso^ej^aneous imports 

Raw materials 

Dextrin 

Investment goods 

Consumer goods 

Herring salt 

Bananas 

Oranges 

Fuels and lubricants 

Income-
elasticity 

3.04-

8.33 

5.88 

-1.25 

10.65 

2.30 

2.96 

Price-
elasticity 

-0.41 

-2.7 

-1.33 

-1.03 

-1.69 

-0.48 

-0.4-5 

Tariff-
elasticity 

-0.22 

-1.62 

-0.65 

-1.03 

-0.O45 

+0.25 

-0.52 


