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FOREWORD

The study on "Demand and supply of natural rubber" has as its cobjective:

"to assegs replanting and new planting policies as well as other aspects

of a dynamic production policy for natural rubber and to indicate the
policy that optimally meets future demand for natural rubber". It has been
undexrtaken in the hope of reducing the degree of uncertainty facing rubber

| producers in the world rubber market. Although the primary audience for whom

this study has been prepared are the natural rubber producing countries of
the Association of Natural Rubber Producing Countries (ANRPC), its results
should also prove of interest to synthetic rubber producers and even to

rubber goods manufacturers.

| The study is carried out at the Economic and Social Institute of the Free
University at Amsterdam, commissioned by and in cooperation with the Economic
and Social Commission for Asia and the Pacific (ESCAP). FPinancial assistance
was given by the Netherlands Government. In completing this study, help and
advice were received from a great number of organizations, private individuals
and government officials throughout the world; the study would not have been

possible without their direct and generous help.

This paper reports on part I of the study, which concerns the analysis of
future demand for total rubber followed by a preliminary break down into -
natural rubber and synthetic rubber which then are compared to preliminary
supply projection. Part II, which will be reported upon in a subsequent paper,
will deal more in detail with prospective production (capacity) for natural
and synthetic rubber and their share in total demand. Part II will be
concluded with a simulation of future developments and an indication of the

optimal dynamic production policy.

This report partly is a revision of the ESCAP paper: "Report on projections

of demand for rubber”, Bangkok, November 1978. The author is grateful for

the many valuable comments received from participants during and after various
meetings of the ANRPC and the Internaticnal Rubber Study Group at which papers

on the above subject were presented. Special thanks are due to my colleagues, both
at ESCAP and the Free University, in particular Drs. Maria J.'t Hooft-Welvaars

and Prof.Dr. F.C. Palm, to Dr. P.W. Allen of the Malaysian Rubber Producers'
Research Association and to Dr. P.J. Watson of the International Rubber Study

Group, who made substantial contributions to the research on which this paper

is based.



0.2

It goes without saying that the study would not have been possible without
the accurate and stimulating work by my subsequent assistants Naree Jongwat-
tanatum and Erik P. Kroomn and the patient efforts of everybody making the
results of the study visible in this paper. A full description of the model

in equaticnal form will be available in due course.
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Chapter 1, INTRODUCTION

1.1 The world rubber economy

The last decade of the century-long history of rubber use has been unusually
turbulent for both natural rubber (NR) and synthetic rubber (SR). In the
automotive sector, which absorps a major part of the world‘rubber supply,
demand has been fluctuating as a result of the oil-crisis. Tire technology
developments have changed the relative Shafes of demand for NR and SR. The oil-
.crisis has also had a different impact on the cost structures of natural and

synthetic rubbers.

The growth of the world rubber economy was extremely rapid up to 1973, in
large part owing to demand-pull, especially in the automotive szector. A major
part of rubber demand arises in the automotive industry, primarily for tires
but also to some extent for other automotive parts. The automotive industry
in Western Europe and Japan enjoyed high rates of growth during the decade
prior te 1973 because of economic growth and rapid penetration of passenger
cars. In North America automotive use at a large scale had developed long

before, but up to 1973 it continued to show a steady increase.

The oil-crisis of 1973 with its quadrupling of crude oil prices, as well as
heavy price increases towards the end of the seventies had a sharp impact.on
both the demand and the supply sides of the world rubber economy. Increased
prices of gasoline and doubts as to future availability of ¢oil affected purchase
and use of cars and commercial wehicles, although the short-term effect was far
more important than the long-term effect because of overreaction in 1974-1975,
This was enhanced by worsening traffic congestion and environmental issues,
Automotive use was further influenced by a serious economic recession starting
in 1974-1975 and by acceleration of world inflation. The drastic measures taken
to combat inflation and their limited success deepened the already existing
doubts about the long-term future of world development in general and the

rubber industry in particular.

added to the effects of the automotive sector, changes in the structure of
the rubber sector itself were also substantial, Up to the Second World war,
NR enjoyed a near-monopoly position; this position started to be challenged
by SR in the 1940s as a result of war-time needs. Since the Second World War,
NR's share in total world consumption has decreased steadily to about 30 per

cent as a consequence of technological evolution of synthetic rubbers, improved
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competitiveness due to reductions in relative costs and better marketing methods
of SR producers, vertical integration in the SR producing and consuming

industries and insufficient availability of NR.

In the second half of the 1960sg, the tendency in the tire industry to substitute
SR for NR came to an halt owing to the introduction of the radial tire in Western
Europe. The radial tire uses more NR than the conventisnal tire, which has been
absorbing only a marginal NR content in the 1960s; however, the radial tire lasts
30 to 80 per cent longer than the conventional tire. In the 1970s the radial

tire also penetrated in North America and Japan. The consequent reduction in the
number of tires used during the life of a car or commercial wvehicle has a major
impact on rubber use in the automotive sector., The increase in NR content is
extremely heneficial to NR producers at the expense of the SR industry, which has
been hard hit by the reduced demand due to the combination of lower SR content

per tire plus lower tire output.

The hegative influence of the intreoduction of radial tires on the SR industry
became even more pronounced in 1973 because the gquadrupling of cil prices created
a change of major proportion in the cost structure of SR, which depends heavily
upon petrochemical feedstocks. NR was far less affected on the cost side because
in its case only fertilizers, yield stimulants and wages are influenced by oil
prices and inflation. The competitiveness of NR appears to have strengthened
owing to these changes in relative production costs. Production possibilities

of NR have improved remarkably as a result of research and development efforts
pursued during the past 20 years. High yielding varieties of trees, improved
tapping and processing techniques, technically specified rubbers and other
marketing aspects can give huge productivity increases over the next decades

if applied on a large scale. At the NR price side, the natural rubber price
stabilisation agreement aims to achieve stable conditions in international
natural rubber trade, by avoiding excessive price fluctuations by means of

an international buffer stock of 550 thousand tons. The Agreement will enter

into force on the 1lst October, 1980, if ratified by a sufficient number of

Governments.

1.2 The study

This study on "Demand and supply of natural rubber"™ has as its cbjective:

— to assess replanting and new planting pelicies as well as other aspects of a
dynamic production policy for natural rubber and to indicate the peolicy that
optimally meets future demand for natural rubber, if possible disaggregated

by type -



1.3

In order to properly attain the objective of this study the following
division can be made:

a

to analyze and forecast total demand for rubber by (group of) end-use(s):
b - to analyze current and prospective production (capacity) of
rubber by type;
¢ - to assess the share of natural rubber by (group of) end-use(s)
in relation to
{1) technical aspects;
{2) economic aspects;
(3) availability of hevea and non-hevea types of rubber;
d - to simulate future developments and to indicate the optimal dynamic

production policy for natural rubber.
The wvarious parts will be elaborated below.

a - Total demand for rubber

Demand for rubber can be divided into two broad groups of end-uses:
the tire sector and the rest to be called the non-tire sector {(cf. tables

A.1 to A.4 in the appendix).

Specific end-uses in the non-tire sector number in the thousands, many of
which only consume a few tons a year. It is very hard to obtain adequate
statistical information on the major end-uses; especially regarding use

of rubber. Besides, there is much fluctuation in production as some end-
uses disappear from the rubber scene while others enter. Therefore it has

been decided to aggregate these non-tire end-uses,

The tire sector will be given more elaborate treatment. Demand projections
can only be arrived at in stages: rubber is an input to tires; tires are
attached to passenger cars and commercial vehicles, either for original
equipment or for replacement; passenger cars and commercial vehicles, be
they new ones or vehicles in use, can be explained £rom mécro-econcmic

and other variables. Changing this explanatory sequence into a causal chain
by reversing the order of the above, the main segments of the tire sector

forecasting methodology are discussed below.

The ultimate determinants of the over-all development of the vehicle, tire and
rubber industries are population size, the level of and growth in income and the

availakility of energy. United Nations' Medium Variant projections of population
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growth will be used, if necessary, with some adjustments,

Because future economic growth and availability of oil cannot be predicted
at any reasonable level of accuracy, several scemarios of economic
development and availability of energy will be introduced in the study.
This range of possibilities offers users of ocur study the opportunity to

select the scenario they believe most likely.

The second segment of the model for the tire sector deals with passenger cars and
commercial vehicles, For the individual, to operate or not to operate a
passenger car is a decision related to a variety of factors like traffic
congestion, availability of public transport, distance between home and

work, and the like; these factors are all intimately related with and

dependent upon income. The number of passenger wvehicles in use, then, can be
derived from_Eer capita income. The number of commercial vehicles, however,

is more closely associated with level of industrialization and is thus better

explained in terms of overall GDP.

The third segment of the model for the tire sector concerns changes in the
existing stock of wvehicles. On the one hand, increase in vehicles in use
requires new registration of vehicles; on the other, replacement of discarded
vehicles also requires new registration. New registration can therefore be
divided into changes in the number of vehicles in use and replacements. Discards
can be related to new registration in past periods. Average life of vehicles
may be affected by such variables as economic development and availability

of energy.

The fourth segment of the tire part relates to the demand for tires. After
deriving the number of vehicles newly registered, the number of tires for
original eguipment can be estimated. An important but often overlocked

variable in this regard is the number of tires per vehicle. For passenger

cars prospects are for an increased use of "run-flat tires"™, thereby eliminating
the spare tire. For commercial vehicles the number of tires per vehicle has '
increased in the past due to an increase in the market share of big trucks

at the expense of medium-size ones; this trend sdems to be flattening out,
however, and it can thus be anticipated that the distribution of-truck sizes

will tend to remain stable in the foreseeable future.

Estimating the number of tires for replacement is a complicated matter.
Two factors determine the rate of replacement of used tires: driving distance

per vehicle per year and tire distance per set of tires. To generate realistic
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projections on this matter it is useful to deal with replacement rates as
probability distributions; this method will be employed in the present study.
In addition, driving distance per vehicle requires special consideration in
view of recent developments such as availability of oil and increasing car
density {which will have a negative impact on driving distance despite the
fact that it is positively related to income, an ultimate determinant of
increased rubber demand). And tire distance, too, is being influenced by a
number of changing environmental parameters. Among the important variables
are: safety regulations; driving style, with reduced speed limits, which has
become  particularly relevant after the oil crisis; size and weight of tires;
and, most important, market penetration of radial tiresg, which increase tire
distance by about 40-100 per cent. In addition it is important te recognize
the changing role of remoulds, which may be more and more resorted to in order

to save materials, energy and other increasingly costly inputs.

The final segment in the model concerns the demand for rubber itself as an
input into the tire sector. This is essentially a direct relationship between the
number of tires demanded and the rubber content per tire., Changing tire weights and

sizes and ratios of rubber content play the critical role in this relationship.
Separate attention must be paid to those tires which are not
attached to passenger cars or commercial wvehicles e.g. for airplanes, motor-

cycles, bicycles, and off-the-road wehicles.

'b ~ Production of natural rubber

In analyzing and projecting mnatural rubber production (cf. table A.5 in the
appendix), one should distinguish between production and production capacity.
The latter is related to the number and the type of rubber trees available,
whereas production, involving the degree of capacity utilisation, is related
to tapping behaviour inecluding stimulation of the trees. Rubber prices and
petential income from alternative types of employment appear on the scene.

These topies are elaborated uypon below.

Production capacity relates to a series of variables, the first of which is the
type of clone or seedling,because various trees have different performances, A
new high yielding clone prxoduces many times the amount of rubber tapped
from a pre-war tree. Not only average yield is important. Because trees

can be productive for about 25 to.35 years and because production per tree
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is not independent of the age of the tree it is necessary to base an analysis
of production capacity on .
- yield curves as a function of the age of the trees, related to the type

of clene

~ area distribution of trees by type of tree and year of planting.

The above explanation of production capacity clearly points to a vintage model
as the appropriate approach for these topics. This enables us to

incorporate policies on replanting and new planting, which will only positively
affect rubber production 4-7 years later. A further reduction in the average
immaturity period may be achieved through improved technology and by spreading

these improvement amongst smallholder through intensive extension work.

One way of extending production is increasing the area covered with rubber
trees. Thus new planting gives a rise in production'after 4-7 years. Before
planting can be started, administrative procedures and physical clearing of
the land will require quite some time. The copposite of new-planting is
uprooting of rubber trees without replacing them with new rubber trees. The
reason may be higher income earnings from alternative allocation of the area,

or labour constraints.

Because productive life of a rubber tree is definitely limited to 25-35 years,
it is necessary to cut down trees at the appropriate time and to replace

these trees with new ones. The result of cutting down trees for replanting
purposes is a decrease in production in the immediate future but an increase
in the long run because replanting material will give a higher yield. The
decrease in production will create a decrease in income for the smallholdex
whose rubber land is too small to spread replanting over many vears., Various
replanting schemes and aid programmes for smallholders try to give them income
during the vears of immaturity, thus allowing smallholders to replant their
rubber land.

Application of the above described system of models may encounter serious
obstacles for countries other than Maylaysia because of severe data limitations.
For these countries, Indonesia, Thailand, ¥India, Sri Lanka a.o., restrictions

on parameters and simplification of the model may be necessary.

- 10 -



The degree of capacity utilisation, being defined the ratio of production and
production capacity, is for a major part influenced by prices. This shows the
way to simultanecusly determining the effects of prices and capacity variables
on production, thus providing us with a thecoretical basis for fixing a series
of figures for production capacity. Incorporated into this analysis may be
such factors as use of fertilisers and stimulants. Parts of this may be
included as embodied or disembodied technical progress in the production

function determining production capacity.

¢ = Market share of natural rubber

In 1972 a study on competition between natural and synthetic rubber, entitled:
"The techno=-economic potential of NR in major end-uses" was undertaken by

P.W. Allen, P.0O. Thomas en B.C. Sekhar. It was published by the Malaysian
Rubber Research and Development Board in 1974. The study started off with

the observation that the ¢urrent share of NR is below the potential share
because of supply limitations and was based on the assumption that

NR's potential market share is less than 100 % because of technical and
eccenomic considerations and due to various other economic/marketing

disadvantages of NR.

For the base year (1970} the potential market share or "techno-economic noxrm"
was derived for three regions:

usa 34 per cent

EEC 47 per cent

Japan 46 per cent.
Besides, it was assumed that the norm for the rest of the world, excluding
the Centrally Planned Economy Countries, was 50 %. Calcalating a weighted

average resulted in a norm of 43 % for the world (excl. CPEC).

For the present study, NR's market share {cf. table A.& in the appendix) should

be assessed taking into account the following considerations:

a. In the past supply limitations of NR have been the major constraint in
expansion of NR's market share, Thus, one might calculate NR's market
share as NR supply over total rubber demand;

b. Any techno-economic norm for NR should be interpreted as a techno-economic
norm for isoprenic including such rubbers as cis-polvisoprene and guayule;

€. Such a techno-economic norm can only be reached by NR if it is sufficiently
available at competitive and reasonably stable prices with appropriate
marketing arrangements and without such heavy barriers as captive markets

and political protection for synthetic rubbersg;

- 11 -
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d. The techno-economic norm is only relevant at an end-use level. Any
aggregation presupposes no changes in the composition of aggregate
production of rubber manufactured goods. The shift to radial tyres e.g.
increases the norm. Further penetration of remoulded tyres decreases
‘the norm because only the thread is replaced, which virtually only

consists of synthetic: rubber.

Reviewing the above considerations the study will simultaneously assess
supply of NR and other rubbers, market share of NR and prices cof NR and

~
various synthetic rubbers. Of course, elements of cost prices of NR and SR

will be taken into account including oil prices and inflation.

d ~ sSimulation of future development and indication of an optimal dynamic

production policy.

By now the structure of the study has been described. The last part on
simulations in order to obtain an optimal dynamic production policy, follows
the same structure:

a. project future rubber demand by end-use on the basis of expected econcmic
development, oil prices, availability of energy and changes in other
variables, included in the mocdel;

b. project production {capacity) of NR and other rubbers, simultanecusly
with prices and market shares; all of this can only be done on the basis
of a priori given new-planting and replanting policies, which, of course
cannot be treated separately from developments in the rest of the economy;

c. assess market developments derived from b. and c. and indicate the optimal
new-planting and replanting policy; afterwards disaggregation of demand

and supply by type might be incorporated.

1.3 This paper

As has been stated in the foreword, this paper reports on part I of the study,
which concerns the anélysis of future demand for rubber, followed by a
preliminary breakdown into demand for natural rubber and demand for synthetic
rubber which then are compared to preliminary supply projections. The next

paper, reporting on part II, will then more in detail analyze future production
. and perspective consumption shares for natural and synthetic rubber, and will

finally give some policy recommendations,

- iz -



This paper has the following broad takle of contents.

Chapter
1 Introduction
2 The macro scene, regional classification
3 Passenger cars
4 Commercial vehicles
5 Tires
6 Rubber demand in the non-tire sector and in the tire sector and
total demand for rubber
7. NR wversus SR: demand and supply - some tentative conclusions.

- 13 -



Chapter 2., THE MACRO SCENE: REGIONAL CLASSIFICATION, POPULATION,

INCOME AND ENERGY

2.1 Regional classification

Analyzing demand and supply of rubber requires information on world
aggregates. However, information on world aggregates can only be obtained
by adding information on smaller parts of the world, as different parts of
the world act and react differently. Optimally the study might do the
analysis at the country level. However, parameters indicating behaviour
may ke about the same for countries and/or data may not be available

to do an analysis at the country level.

This means that in cur study, there will he as much aggregation as feasible
and realistic and as much disaggregation as necessary in view of work load

and relevance for the results of the study.

The above implies that different parts of the analysis, may require different
ways of aggregation and different ways of classification by region. The
highest level of disaggregation of the world into regions is indicated in
table A.7. A high level of disaggregation is required for such parts of the
study as income growth, ownership of passenger cars and commercial vehicles
and production of rubber. A more aggregated approach can be used e.g. for

scrapping behaviour, tire life and natural rubber content per end-use.

2.2 Scenarios for population, income and energy

Any model deals with two types of variables: variables, whose development
are explained by the model (e.g. rubber demand, car ownership, natural
rubber production) and variables which are very important to the model but
whose development must be analyzed in a greater context (e.g. income growth,
driving distance and rubber technology). Some of these variables basically

are macro scale variables and will be discussed in this chapter.

The ultimate determinants of world demand for rubber are population, naticnal
incomes and their respective growth rates, The basic connection between these
key variables and such rubber-using products as wvehicles, tires and other

rubber goods is self evident. Preojections of these fundamental demand
determinants is however the most vulnerable part of rubber demand projections,
The plausibility of the assumptions with respect to population and income growth

determines the validity of the result of any study.

- 14 -



a, Population

The population projections used in the present study are the so-called

United Nations medium variant, as adjusted in certain cases by other inter-

national organizations {see United Nations, Population Division (1975)).

Some further adjustment have been included by us to account for recent

developments in population growth. Detailed projections are given in table

A.8. A summary for XII broad regions is given below in table 2.1.

Table 2.1 Population estimates and projections by broad regions (in millions)

II.
III.
v,

VI.
VII.

VIII.

IX.
XI.
XII.

1975
North America 23643
Agia, developed 111.6

Oceania, developed 1648
North-West Furope 2336
South-West Europe 1723
Bastern Rurope 363.0
Latin America+Carr. 317.6
Asia, Centr.Planned 987.3
South Asia BGbab
South~East + E.Asia 293,7
Middle East+ N.Afr. 130.7

Other Africa 321.2

1980

24642
117.0
177
P44 4
182,44
378.9
64,1
165649
F97e5
320,6
149, 4
ITG.7

- 15 -

1985

2577
12047
18,5
23543
i93.3
394,7
416.9
1121.5
996k
368,11
17G.1
430.4

1990

2hR 4
1213,2
192
236, 5
20447
409,0
475,8
1176.9
10984, 6
407.3
193,1
501.1

1995 2000
27648 28444
125,2 127.2
19.7 20el
2374 237.8
216.1 226.8
421.8 L3444
5390,7 68,0

12313 1283.7
119749 1290.4
445473 80,7
217.1 24142
58404 6796
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b. Income

There is considerable controversy over the future of world income levels.
Because of this controversy surrcunding such long~term projections, we have
devised three alternative scenarios of future economic growth, projecting
Gross Demestic Product {(GDP) in 1975 constant § U.S. by country or region:
Scenario Gl - low rate of economic growth

G2 - medium rate of economic growth

G2 - high rate of economic growth.

The assumptions behind these scenarios are as follows:

- growth figures for 1980 are based on recent OECD projections and/or on the
pattern of recent years;

~ all growth figures for 1981 and later are rounded at 0.5 %;

- growth figures for 1981 are assumed to be
- slightlyless or equal to 1980 for Gl, except for USA and UK
- close to 1980 for G2
- slightly higher than 1980 for G3:

- growth figures for the following years are assumed to increase, reaching a
maximum around 1990 with low, medium and high levels for Gl, G2 and G3

res pectively.

The advantage of these alternative scenarics in projecting world demand for

rubber is that they permit the individual reader:

a. to include his own views concerning the future of the world economy into
his projection-based decisions,

b. to adjust his choice of projection as new information on the world's
eceonomic future becomes available, and

c. to find out how sensitive the demand for rubber is te the rate of economic
growth.

The three projected GDP scenarios are presented in table A.9,

A summary for the XII broad regions is given in table 2.2 below. To complete

the picture, estimates and projections of GDP per capita in constant 1975

$ U.5. are presented in table A.10 and summarized below in table 2.3.

- 16 -



Table 2.2 Growth in gross domestic product, estimates and scenarios

(in 197% constant $ U.S.).

Compound annual growth rates

1975-1980 1980-1985 1985-1990 1990-1995 1995-2000

I. North America Gl

3.1 .3 1.6 1.6 1.1

G2 3.1 1.4 3.1 3.1 2.6

G3 3.1 2.2 4.1 4.1 3.6

II. Asia,developed GL 5.7 4.0 4.5 4.5 4.0
G2 5.7 4.9 6.0 6.0 5.5 i

G3 5.7 5.7 7.0 7.0 6.5

III. Oceania, ek} 2.6 3.0 3.3 3.3 2.8

developed G2 2.6 3.8 4.8 4.8 4.3

G3 2.6 4.6 5.8 5.8 5.3

IV. North-West Gl 2.9 2.1 2.9 3.0 2.5

Europe G2 2.9 3.0 4.4 4.5 4.0

G3 2,9 3.8 5.4 5.5 5.0

v. South-West GlL 3.3 1.8 2.5 2.6 2.1

Europe G2 3.3 2.7 4.0 4.1 3.6

: G3 3.3 3.5 5.0 5.1 4.6

VI. Eastern Europe Gl 2.8 3.3 4.0 4.0 3.6

G2 3.8 4.2 5.5 5.5 5.1

G3 3.8 5.0 6.5 6.5 6.1

VII, Latin America + Gl 4.3 3.8 4.6 4.8 4.4

Caribbean G2 4.3 4.7 6.1 6.3 5.9

G3 4.3 5.5 7.1 7.3 6.9

VIII.Rsia, Centr. Gl 4.9 5.1 5.8 5.9 5.4

Planned G2 4.9 6.0 7.3 7.4 6.9

G3 4.9 6.8 8.3 8.4 7.9

I¥X. South Asia Gl 5.3 4.8 5.5 5.5 5.0

G2 5.3 5.7 7.0 7.0 6.5

G3 5.3 6.5 8.0 8.0 7.5

X. South-East + Gl 7.7 5.6 6.3 6.4 5.9

East Asia G2 7.7 6.5 7.8 7.9 7.4

G3 7.7 7.3 8.8 8.9 8.4

XI. Middle East + Gl 4.6 3.2 4.0 4.1 3.7

Morth Africa G2 4.6 4.1 5.5 5.6 5.2

G3 4.6 4.8 6.5 6.6 6.2

XII. Other Africa Gl 1.9 1.0 1.8 1.8 1.4

G2 1.9 1.9 3.3 3.3 2.9

G3 1.9 2.7 4.3 4.3 3.9

- 17 -
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Table 2.3 Gross domestic product per capita, estimates and scenarios

{(in 1975 constant $ U.S.)

GDP per capita
1975 1980 1985 1990 1995 2000

I. North America Gl 74164 Be024 7.769 8,076 B.479 Be 724
G2 Talbh  Ro024 Be234 9,209 104403 11.520
G3 7.164 Relr24 Be5h2 104051 11.516 13,851

II. Asia, developed Gl 44371 S5¢5G2 e 450 TeC25 GaTld 114437
G2 44,371 Fab(?2 Fe 176 R,RAS 11e 5697 LBe R0
G3 4,371 54532 T.338 9,673 13.34¢ 1B.u0l

III. Oceania, developed Gl £,072 t.%581 T«291 B4 2R DeaBG LLWEASH
G2 64072 6581 Te611 3.250 11.437 13.P27
G3 60372 658 7905 10119 13,063 1b.546

IV. North-West Europe Gl 5,982 Hefb2 7.581 e7l4 104064 11.337
G2 5,982 beBb2 Te92R Fe79% 124335 14,726
G3 5,982 FaRG2 Re2bt 104677 13,873 17.¢860

V. South-West Europe Gl 2.220 2e488 24549 2e723 2928 34100
G2 24220 2al kP 246640 32060 34537 4a029
G3 24220 2e 468 2e769 3,337 bourb b 4o B33

vI. Eagtern Europe Gl 240BB 24415 2a121 32194 3.772 44265
G3 2.0R8 Zetrl b 2953 Y4952 5+189 boTh4

VII. Latin America +
Caribbean Gl 1.077 1.159 1e2i7 1337 le490 l.643
G2 le017 lel59 le271 1, 54 1.793 2,123
G3 1077 14159 1.320 1.£32 220065 Ze537

VIII. Asia, Centr.Planned Gl 4318 « 377 455 + 575 o722 «913
G2 318 «377 nh75 « 545 880 14177
G3 431R «377 s 2G3 Paréa k 1002 1a405
IX. South Asia Gl +145 149 e192 o227 . 4272 122
G2 L14% 2169 200 W 254 0327 o415
G3 o145 e 1569 « 208 277 «372 YT

X. South-~East +
East Asia Gl L1364 « 509 «599 + 736 «T16 1.130
G2 ,394 + 509 v624 827 1100 1.45%
G3  ,39% s 509 o648 LAQGE 1,252 1,735

XT. ' Middle East +
North Africa Gl 1,666 1.823 16874 2,012 2,187  Z.356

G2 14666 1923 1.9%7 2.257 2+635 Ba(09
Gl le bbb 1.9223 ?+016 29443 2e901% 3e67]1

XII. Other Africa Gl o427 «4G7 0369 «346 e324 .298
G2 «427 « 407 +385 . 399 e392 «3R8
G3 «427 407 bl 424 e44Q 0667
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¢. Energy

The last part of our macro scene is the energy aspect. For passenger cars,
commercial vehicles tires, rubber etc. the availability and the price of

o0il are the most important elements of the energy aspect.

We shall just mention a few sections of the analysis where energy may come
to the feorefront.

a - economic growth

o
1

passenger car and commercial vehicle park

¢ - driving distance and discarding

d - driving distance and tire wear

e - increased usage of remoulded tires

£ - productionlcosts and, thus, prices of SR

g - prices and production costs of NR.

It needs no further clarification that it is very hard to include the energy
aspect accurately intc the model because

— it is not clear what the relationships are

- it is not clear what the future of energy will be,

For example, energy availability and price affect GDP growth which in turn
influence passenger car ownership. But passenger car ownership may be more
sengitive to energy (oil) availability than GDP in general. On the other hand,
perhaps driving distance rather than car ownership is affected by eil

availability and price.

Congsequently, quantifying energy scenarios, as has been done above fox

GDP, and determining exact relationships with wvariables like driving distance,
seems an impossible venture. We shall therefore confine ourselves to qualitatively
mentioning energy (cil) scenarios and assume possible effects wherever necessary.

These scenarios may be described along the following lines:

scenario availability price
El low high
B2 high low

Further details shall be tentatively quantified wherever necessary in the
subsequent chapters and projections. It goes without saying that not all
combinations of GDP scenarios Gl, G2 and G3 and energy scenarios El and E2
are realistic. El might be combined with either Gl or G2 and E2 might be
analyzed together with G2 or G3,.
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Chapter 3. THE PASSENGER CAR MARKET

3.1 Introduction

About two-thirds of total rubber use goes into tires, these tires being
attached to vehicles. Both differences in use of particular types of vehicles,

and the availability of data, lead to distinguishing three categories:

- passengér cars

-~ commercial wvehicles

~ other vehicles,

The latter category conéists of such types as motorcycles, bicycles, airplanes,

earthmovers and other off-the-road vehicles. A& striking lack of appropriate

data and a low share of world rubber consumption made it clear that this

category should be treated separately and can only be handled in a way which

is rather similar to the non-tire sector to be discussed in another chapter.

In developing medels and consequently setting up proiections for rubber demand,

attention should be focussed@ on those factors concerning vehicles (passenger

cars and commercial wvehicles) which determine tire purchase and use. Tires are

bought when attached to a new vehicle or to replace worn-out tires. Thus,

emphasis must be placed on:

- how many vehicles are purchased in order to determine the number of tires
for original equipment;

- how many vehicles have driven how many kilometres and when will they consider
their tires worn-out.

Analyzing the vehicle market as a whole for each country or region,

certain cYosely related statistics are relevant:

- production of wvehicles

inventories of wvehicles

- sales of vehicles

- new registration of vehicles

— total registration of vehicles (vehicles in use)
- discards of vehicles

- international trade in vehicles

~ trade in used wvehicles.

Different combinations of these statistics are available for different

countries, providing a variety of approaches to developing medels and
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3.2

conditional projections. The causal order amornyg these variables has to be
determined to derive a consistent and comparable set of data for model
building and projection making. Toc aveoid overloading the model, variables
with little meaning in determining tire demand, will be omitted, unless they

are essential in modeling the vehicle market,

First, as we may assume that trade in used vehicles will not affect use of
tires we do not include this in the model. There may be a general tendency

for old vehicles to drive slightly less than new vehicles, thus wearing tires
out at a slower pace. However, this is too elaborate to bhe included. Second,
international trade in wvehicles roughly fills the gap between production of
vehicles per country and purchase of vehicles per country. Because tires for
replacement, as a major part of total tire consumption, is related to
registration of vehiciles and driving habits per country, it is more accurate

to analyse tire usage in the country where the vehicle is purchased rather than
in its area of production. Third, for the same reasons as above, production

of vehicles is not relevant because the goal is to construct world-aggregate
rubber demand by aggregating rubber demand per country to be arrived at as
accurately as possible. Pourth, our model has to be a long-term one in order

to arrive at conclusions about new planting and replanting of rubber trees,
which have an immaturity of 4-7 years and will go on producing for some 30 more
years. It is therefore ncot necessary to pay much attention to inventories of
vehicles, as results of intertemporal and interspatial discrepancies between
short-term demand and supply. Fifth, on sales of wvehicles, reliable aggregate
data are available for a few countries only. A more reliable data series which

should represent the same variable is new registratiom.

This brings us to the relation between the remaining variables: vehicles in
use, new registrations and discards. A newly registered vehicle may be
purchased for two reasons: either because a person wants one (more) vehicle,
not having-one (or enough) or because he wants to replace a vehicle he is
already using. The first case requires an increase in the "vehicle park™;

the second case recuires that the old vehicle will be s01d to someone wanting
to use one (more) vehicle or to replace one he already uses. Replacement

(the second case) goes on until the last person in line only has the option
of discarding (i.e. scrapping} his old vehicle or adding one more to hisg
existing stock; the net result of the replacement sequence must therefore be

discards. If a vehicle is discarded without being replaced, the number of
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3.3

vehicles in use will be reduced. The only problem is international trade in
used cars. This is rather minor and does not disturb the picture. Thus, new
registration can be divided into increase in the vehicle park and discards.
This fact implies that it is not appropriate to explain new registration
using a behaviocural equation because it consists of a mix of elements with
changing content, Discards are related to lagged values of new registration.

A model of this relationship will be developed.

3.2 Modeling passenger cars in use

In this section we will deal more in detail with the following aspects of
the stock demand model:
- income, income distribution and diffusion (see below)

- saturation and long term developments.

a. Income, income distribution and diffusion

The relationship between the number of cars in use and income has been
treated by Faur& (1959) in a so-called "diffusion model" in which ownership-
rates are expressed as a function of income per family.

Basis of this analysis is the assumption that for the individual family i

to have or not to have a car is a simple stepfunction with value 0 if actual
income Y, is less than threshold income Yio and with value 1 if Yy 2-yiO'
Aggregating this for groups of families in some income class gives the
percentage of families owning a car. For very small income brackets the thus

developed "continuous" curve resembles figure 3.1.

percentage
of families
owning a
car

income

Figure 3.1
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A thorough analysis of the diffusion process and the resulting development

in the stock of cars is done by Bonus for West Germany (1973). He divides

diffusion into two stages. The first is vertical diffusion, the underlying

learning process: ‘the household becomes sufficiently aware of the commodity

to desire its ownership. They become potential owners, However, 1f their

critical income for buying the commodity still is above their actual income,

they will not vet become actual owners. The second stage is horizontal

diffusion: their critical income may be reduced because their desire to own

the good is intensified.

Bonus thus arrives at three reasons for growth

= yvertical diffusion growth: an increase in the fraction of potential owners;

- horizontal diffusion growth: a decrease in the critical income level,
which may also occur through relative price decline of cars, guality
improvements and better supply conditions;

-~ income growth: an increase in the level of income will lead to greater
car ownership, depending on the income elasticity of deménd.

Bonus then derives the form of aggregate growth curves for the above types

of growth. It can be concluded that a logistic or "normal" growth curve,

be it skewed or not can be caused by income increase, vertical diffusion

(learning), horizontal diffusion {shift in critical income)and mere

attractiveness because of prices, supply and quality, but presumably

by a mixture of all these factors. The learning aspect introduces skewness.

Distinguishing between income effects and diffusion requires at least one

cross—-section in addition to the time series data.

In a study on consumer demand for cars in the USA, Smith (1975) sets off with
the observation that income is the major variable explaining car ownership.
Selling prices of cars can not be expected to be significant, because in

total running cost, the capital outlay may be of minor importance. Moreover,

it is possible to buy a cheaper car, if price is a bottleneck for car purchase.
Demographic, geoqgraphic and socio-cullural laclors are important for orosis—
sections over regicns etc. but rather unimportant for time series analysis

and, besides, hard to predict. In our opinion Smiths observations are very
relevant and will also be elements of the set of assumptions underlying

the model, to be presented in sections 3.4 and 3.5,
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b. Saturation and long-term developments.

In the studies by Bonus, Smith a.o. saturation levels have been fixed
exogenously, in most cases equaling unity: each family a car, or more than
unity in case multiple car ownership was not treated separately. Many other
studies, trxying to estimate demand equations for cars, including a saturation
level, used car ownership per capita or for instance per 1000 persons.

Ag early as in 1938 De Wolff (1938) published an article presenting the
results of an examination of the factors which determined the demand for motor
cars in the USA. Demand for replacement and demand for first purchase is
treated separately. Demand for first purchase is analyzed using figures for
1905 - 1934. The logistic curve is chosen to explain the number of cars (not
corrected for population sizZe} as a function of time. The estimated saturation
level of 22.8 million roughly means 1 car per family if population size and
family size of the thirties are used. The current figure of over 100 million
cars may partly be explained from such facters as further diffusion,multiple

car families, increase in population and reduction in family size,

& study on a leogistic approach to the demand for private cars for the
Netherlands was done by Bos (1970). The logistic curve

k

Y, = — %=
t 1 +m ebt

3.1)

with saturation level k, suffers from a few disadvantages:

- it is only a function of time

- it is "symmetric": the levelling off phase shows the same shape as the
beginning phase

- it is very hard to obtain reasonably accurate estimates of the parameters,
in particular the saturaticn level k, unless developments are far beyond
the point of inflexion.

The above objections have not been satisfactorily eliminated by Bos by

introducing income It and prices Pt

k
y, =y + 3.2)
t o] 1+ m ebt+c1tﬁdpt

Parameter estimates are extremely sensitive to the length of the sample

period: "how long is the linear part".
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3.6

A better fit than the logistic offers, may be achieved by the Gompertz-curve
(cf. Davis (1941) and Nowicki (1969))

bt

Yo = k a (3.3)

with k = saturation level and x is some variable e.g. income. This may
be skew and may include income as explanatory variable, Yet, the Gompertz-
curve is less popular than the logistic curve. Cur own choice will be given

in section 3.5.

3.3 Historical developments and model specification

Population growth is of course one of the basic reasons for growth of the
number of cars in use. The population aspect can be entered in two ways: cars per
1000 persons or cars per family or household. The first concebt has been
preferred because
- the number of households or families is more uncertain than the size of
the population;
- it is difficult to project the number of households or families;
- the definition of household or family is different between countries, and

changing over time,

Car ownership is distributed extremely unevenly between countries., Levels of
car ownership for S-year periods from 1950 onwards are presented in table A.11

as much as possible or relevant on a country level.

A graph representing the number of cars per thousand persons over time,

shows the following three phases (figure 3.2).

- an increasingly upward
cars per 1000

oriented phase (t < t_)
i persons

- a linear part (tl < t <« t2}

- a levelling off phase

(t > t)
Figure 3.2

time,t
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As an illustration we present graphs for a few countries below:

Mexico : has the 1st phase already ended? (cf. figure 3.3a).

Netherlands

a

transition from phase 1 to phase 2 was in the early

sixties at a degree of ownership of about 80 cars per

thousand inhabitants; the 2nd phase is still continuing

(cf. figure 3.3b}.

United States : the period 1951-1877 must be considered as fully belonging
to phase 2; the sample period does not show the beginning
or the end of phase 2 (cf. figure 3.3c).

United Kingdom : considering 1951-1970 as sample period one should expect
a nice logistic curve; however, the early seventies did
not show a continuing levelling off tendency, whereas,
from 1974 onwards, the change in direction must, at least
partly, be attributed to the oil crisis
(cf. figure 3.34).

Ttaly

w

a rather smooth development; transition from phase 1 to
phase 2 in the early sixties and about 10 years later

transition from phase 2 to phase 3 (cf. figure 3.3e}.

Some impression about the peried of transition from one phase to

the next, is given in table 3.1 for many of the relevant countries

(columns 1-5}. From this table we may draw the following conclusions:

some countries may be called early starters: a level of over 100 cars per
1000 persons back in 1951 and phase 2 stretching from before 1951 still
beyond 1977; this group consists of USA, Canada, Australia and New Zealand;
most European countries started phase 2 in the early sixties; exceptions

are early starter Sweden and some southern European countries;

‘Japan is a special case: a spectacular growth from 1 car per 1000 persons

in the early fifties, 10 cars in the early sixties, 100 cars in the early

seventies and 200 cars in the late seventies,

TImplications of the above considerations are:

it is impossible to estimate saturation levels from time series data;
it is irrealistic to apply such models as simple logistic curves or
logits as functions of time only:

it is not appropriate for the long term to apply a specification in
which no saturation level ig included, mmless the counlry or vegion is

at a very low level of car ownership per 1000 persons.

- 26 -



47 280 o e e
|
|
{
|
26 145 r
|
|
|
|
|
|
5 10 i
I
1950 1962 1274 1950 1962 1974
a. Mexico b. Netherlands
550 - 185 "'I""‘—"""’“""—t_'-__—""r”
|
- = i H
i |
B - 1 1
| I
: - I 1
412,5 145 " ————— — = m — =~ r -
H
- - |
| {
i I
- hn l |
275 10 : :
; T 1 ] T 1 T
1950 1962 1974 1950 1962 1974
c. USA ' d. United Kingdom
300

150

Figure 3.3 Passenger cars in use
T T 1 per 1000 persons

T L
1950 1962 - 1974
e. Italy

- 27 _



Table 3.1 Development in car ownership

3.9

level} trangition 1=-»2) transition 2-33 change| change
j 1951 year{s) | level| year(s) level 1974 19741977
{ (1) (2) {3) (4) (5) (6) (7)

Argentina 19 1 'el-'637 307 >'77 0.63 1.16
Australia 105 <*51 =177 1.33 D.98
Bustria 9 t60-r62 50 >'77 1.01 1.16
Belgium + Luxemburg 35 163-166 130 >V77 1.00 0.98
Brazil 51 168-770? 257 >t77 0.53 0.85
Canada 150 | <151 >177 1.86 1.23
Denmark 28 '60-'61 100 | *70-'71? 2257 -0.23 0.71
Finland 9] '64-'66 100 =177 0.69 0.73
France ¥ 38 | 63 160 163 160 0.77 1.00
Greece 1 >1'77 >477 c.82 2.06
Ireland 351 '59-'60 60 =177 0.53 1.09
Italy 9] 162-'64 70 ] 173 240 0.75 ] 0.59
Japan 81 '69-'70 80 >1V77 0.52 G.60
Mexico 8: ? ? 1.84 1.23
Netherlands 15 '63-'64 80 > 177 0.86 0.90
New Zealand 135 <'51 >177 1.82 0.38
Norway 21 '61-162 80 >'77 1.39 1.94
Portugal 8 '69-'71 70 >t77 1.16 0.83
Spain 3 172-474 110 =177 1.13 1.11
Sweden 44 '52-~754 50 ] '64-'66 230 1.37 0.80
Switzerland 36 '59-152 100 >V77 0.83 0.92
United Kingdom 50 *63~167 170 | '63-'67 170 | 0.28 0.23
United States 276 <'51 =177 G.74 0.73
Germany, Fed. Rep. 16} '59-'61 80 >177 0.25 1.09
Yugoslavia 0 '69-'70 30 >r77 1.33 1.31
Note:

(1) : number of cars per 1000 persons in 1951

(2} and (3): year(s) and approximate level of car ownership {(cf. (1)) for

transition from phase 1 to phase 2.

(4) and (5): ditto for transition from phase 2 to phase 3.

(6}:

of 1968-1973.

{7):

ditto for average 1974-1977 compared to average 1968-1973

increase in degree of car ownership in 1974 compared to the average

* : thusfar, France is the only country where phase 2 seems to be absent.
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While discussing the graph for the United Kingdom {(cf. figure 3.3d) it was
suggested that the oil crisis in 1973-1974 might have affected car ownership
from 1974 onward. Some countries do not show any significant direct effect
e.g. Mexico (cf. fiqure 3.3a), Netherlands {(¢f. figure 3.3b). In some case,
e,g. Italy (cf. figure 3.3e), it is not clear whether the shape of the
graph is "normal” or affected by the oil crisis (c¢f. figure 3.3c for the
United States). Quite a few countries were affected significantly, either
for 1 year only (cf. Germany, figure 3.4a) or for all years since 1974

(cf. Japan, figure 3.4bj.

Figure 3.4 Passenger cars in use per 1000 persons.

430 180
222,5 90
I
!
i
|
|
[
15 L 0
T
1950 1974 1950

a, Germany
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Some statistics on this phenomenon are put together in the last two columns

of table 3.1

(Zt = number of cars per 1000 persons)

21974 ~ %1973

- a change in direction in 1974: .
(Z1973 = 2106873

}/3
V/5

(Z1977 = %1974
Z1973 ~ %1968

- a change in direction from 1974 onwards:

It is clear that the number of cars in many countries was not affected

significantly.

Many authors introduce per capita income as the main {or only) determinant
for car ownership. To check the validity of this assumption, below we show
scatter diagrams for the countries for which we have shown the graphs for

cars per 1000 inhakitants (figure 3.5).

Figure 3.5 Scatter diagram passenger cars per 1Q0C0 persons (p.c. per 1000 pers.)
and GDP per capita in 1975 in U.S. $ (x 1000} (GDP per cap.).
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The main conclusions to be drawn are:

— the relationship is not linear over a long pericd of time;

- the graphs of car ownership over time (figures 3.3 and 3.4) are smoother than
the scatter diagrams with GDP per capita, indicating the variations in GDP
per capita hardly affect car ownership;

- reduction in GDP per capita in or since 1974 has hardly had any effects on car
ownership; although this may be explained from a possibly larger decrease in-
profit income than in personal income, still there may be other reasons: there
may be an autonomous movement in car ownership or the relationship between
car ownership and GDP may be irreversible;

- no significant levelling off tendency can be observed if car ownership is
related to GDP per capita.

Before deciding on the relationship between car ownership and the variables

affecting it (section 3.5) some remarks have to be made about possible saturaticn

levels,

3.4 Determination of saturation levels

In previous sections it was concluded that a possible saturation level may
play a very importént role in long run projections of car ownership. Although
historical developments in the sixties and seventies show rather linear
functions for the relationships between car ownership and time and income per
capita, it is intuitively clear that this cannot continue and that some kind

of levelling off must be envisaged, due to other influences than those included

in the specification.

Determination of saturation levels from time series data was concluded to be
extremely dangerous and irrealistic if not bluntly impossible. Therefore a
methodology had to be developed in order to arrive at a saturation level for
each country. It is clear that the assumption of differences im saturation
levels between countries cannot be omitted, because of differences in

demographic and geographic characteristics.

Some demographic factors on which data can be obtained and which are relevant
to car ownership are discussed first. A very important factor is the number
of people basically able to drive a car. This may be indicated by the
percentage of people of age 19 and older. Data for countries with a reasonably
high rate of car ownershipl} in 1975 show a range from 59.9 % for New Zealand
to 72.5 % for Sweden. Assuming a maximum of 1 car per person, reducing this
with a few percentages points for people whe will never drive a car and adding

a few for such cars as business cars and taxis, we may derive proxies for

1} Australia, Austria, Belgium and Luxemburg, Canada, Denmark, Finland,
France, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand,
Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom, United States
and West-Germany are the countries included in the analysis.
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"absolute saturation levels™ pef 1000 persons of about 625 for New Zealand

and 750 for Sweden at this juncture.

Owing to change in population composition, these absclute saturation levels
may.change over time. An indicator which may be used for similar purposes

is average household size. Populaticn compesition and household size are

strongly correlated in a cross-section for 19751) {r = =,79). However,

average household size may also include some other aspects related to car

ownership, such as the social role of the family. Data on houshold size in T
1975 shows rather high figures for Ireland, Spain, Portugal, Iceland,

Netherlands, Japan and New Zealand, ranging from 3.8 down to 3.3. The lowest

figure is 2.5 for Sweden.

A socio-demographic phenomenon, which might put pressure on car bwnership is
demand for cars by women working cutside the household., An indicator for
this may be female participation rate. This variable ranges from around

19 % for Spain and Italy to above 40 % for Denmark, Sweden

and Finland in 1975.

Next to demographic there are geographic factors, possibly influencing the
saturation level,such as population density (highest for the Netherlands (366 per
square kilometer} and lowest for Australia (1)). On the one hand this will affect

availability of land for road-construction, on the other hand availability of public

transport will be much beftter. Both factors may have a depressing influence

on the saturation level. Availability of land for living and road construction
may be reduced by mountaineous areas, lakes, deserts etc. Thus, the percentage of
inhabitable area will have to be included. This percentage is very low for Finland
(23.5 %)}, Japan and Sweden (32.5 %) and very high for Ireland (94.9 %) and

the United Kingdom (90.5 %).

Correcting population density for the percentage of inhabitable area,an extremely
high figure for Japan (220) is obtained, followed by Belgium and Luxembouryg

(412) , the Netherlands (40l) and West-Germany (359)}. Rustralia still has

the lowest figure: 2 persons per square kilometer of inhabitable area.

It is not only population density but also concentration of people in a small
area which may reduce possible long term increase in car ownership. Thus,

urbanization may play an important role. Urbanization in general does not

necessarily reduce car ownership levels. Besides, owing to differences in definition,

l) See note page 30.
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no data which are comparable between countries are available, Therefore it is
better to use as an indicator the percentage of urban population in cities of
over 500,000 people, being very high for the USA (75 %) and Australia (68 %)
and rather low for Sweden, Switzerland, Belgium, Netherlands and Finland (from
22 % to 27 %) in 1975.

Finally, turning to factors more directly related to cars, one may suggest tax
incidence on cars and their usage. Using wvarious types of taxes, bearing on car

1)

ownership and use™ , an indicator is arrived at, which shows very low figures

for New Zealand, Canada, USA, BAustralia, Portugal and Spain, whereas very high
tax levels were found for such countries as Iceland, Finland, Norway, Switzerland
and Ireland.

The last factor,called in as a variable possibly explanatory to car ownership

in a country is car production, which may reflect the role the passenger car is

playing in a country and the level of acceptance it is enjoying. .

In crder to estimate the saturation level for various countries we start from the
observation that it has nowhere been reached as yet. The main reason for this is
insufficient income per capita. Thus, we may formulate the following models,

using a log linear specification, which is more appropriate in case of cross-

sections
Z a u A
i 1 i, i
_— = —— ]
3 ao Yi e with S <1
i i
where i = country number
Zi = passenger cars in use per 1000 persons
Si = gaturation level, expressed in number of cars per 1000 persons
Yi = income per capita
ui = disturbance term.

Basically, this is a simplified and restricted version of the relationships
which will be specified in section 3.5.1.

Having postulated a model for Zi/si' we may now formulate an equation for Si.

J Bj B 2
g8, = BO jzl xji = Bo Xli'x2i e XJi (3.5)

where in are variables explaining the saturation level in country i.

1} taxes on acquisition (import, purchase, registration), taxes on ownership,
driving license fees and taxes on use (fuel, tires, road taxes);
Source: World Road Statistics by the International Road Federation,
Geneva, Washington,
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They have been discussed above and may be listed as follows:

~ percentage of people of 19 years and older (Xli}
- household size (XZi)
- female participation rate (X3i)
- population density (X4i)
- percentage of inhabitable area (XSi)
— population density corrected for percentage
inhabitable area (XGi)
- banizati
urbanization (X7i)
- taxes bearing on car ownership and use (Xai}
- production of'passenger cars (Xgi}
i
The constraint 5 < 1 can be met for each country by moving Bo.
i

0Of course, only a part of these variables may be included in (3.5).
Since we have no data on Si, we substitute (3.5) into (3.4} :
1

& .
Z, = (ay By ¥, R (3.6)

- -~ -

Estimation gives estimated wvalues {aO.BO), al, az, Bj (3 =1, oo, J).

~ *

Now Si can be derived except for a constant factor because {uo BD) cannot

be split into UO and 80. This means that this result can be used to fix the

ratios of the Si' An exogenously given saturation level S, for country k.,

k
determines the saturation levels for the other countries, because now BO can

be derived.

Estimation resulits showed that it was not possible to include population structure
(Xl), female participation rate (XB) and population density corrected for
percentage inhabitable area (XG).Three base levels for saturation in the USA

have been used. They are arrived at using population composition {(about 68 %

are potential car drivers} and current levels of car ownership (about 530 per

1000 persons). Results are given in table 3.2. Rounded saturation levels, to

be used in the analysis can be found in table 3.3.
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Table 3.2 Estimation of saturation levels

USA

Canada

Japan
Australia

New Zealand

W. Germany
France

United Kingdom
Netherlands
Belgium + Lux.
Denmark
Iceland
Sweden
Switzerland
Ireland
Norway
Finland
Austria

Italy

Spain

Portugal

Note:

ratio 8-Usa = 600 S5-USA = 650 5-Usa = 700
saturation satur, ratio satur. ratic satur. ratio
levels level act. level act, level act.
1.000 600 0.83 650 .77 700 0.71
i.010 606 0.65 657 0.60 707 0.55
0.537 322 0.48 349 0.44 376 0.41
1.040 624 0.58 676 0.54 728 0.50
1.080 648 0.58 702 0.54 156 0.50
0.790 474 0.61 514 0.56 553 0.52
0.798 479 0.61 519 0.56 558 0.52
.804 483 0.53 523 0.49 . 563 0.45
0.575 345 0.72 374 0.66 403 0.62
0°656, 393 0.68 426 0.63 459 0.58
0.717 430 0.59 466 0.55 502 0.51
0,962 577 0.50 625 0.46 673 0.43
0.716 430 0.78 466 0.72 501 0.72
0.720 401 0.70 435 0.67 468 0.67
0.652 391 0.42 424 0.39 457 0.36
0.774 465 0.51 503 0.47 542 0.44
0.535 321 0.66 348 0.61 374 0.57
0.722 433 0.53 469 0.49 506 0.45
0,733 440 0.6l 477 0.57 513 0.53
0.666 399 0.34 433 0.31 266 0.29
0.649 390 0.29 422 0.27 454 0.25

1lst column:

2nd, 4th, 6th column:

3rd, 5th, 7th column:

estimated ratio of saturation level per country
over saturation level of the USA.

estimated saturation level per country.

ratio of actual level of car ownership over
estimated saturation level.
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Table 3.3 Saturation levels for three scenarios, expressed in

passenger cars per 1000 persons

usa

Canada

Japan
adustralia

New Zealand

W. Germany
France

United Kingdom
Netherlands
Belgium + Lux.
Denmark
Iceland
Sweden
Switzerland
Ireland
Noxrway
Finland
Austria

Italy

Spain

Portugal

Saturation levels

Scenario
51

&e00
e10
320
620
620
470
480
480
350
390
430
580
430
400
390
470
320
430
440
400
390
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Scenario Scenario
52 g3
650 700
860 710
350 380
€80 730
680 730
510 550
520 560
520 560
370 400
430 460
470 500
630 670
470 500
4490 470
420 460
500 540
350 370
470 510
480 510
430 470
420 450

3.18



3.19

3.5 Developments in car ownership

In the previous sections we have arrived at a series of conclusions
concerning past and perspective developments in car ownership. They may be

briefly reviewed as follows:

there has been, is or will bhe a diffusion process, a learning process;

this diffusion process is rather autonomous over time if income permits;

- more attractiveness of cars because of changes in relative prices, supply,
.quality, etc. is indistinguishable from diffusion aspects;

~ the diffusion aspect of growth in car ownership may very well follow a
logistic or cumulative normal distribution function of time;

-~ there will be a saturation level; scenarios for the saturation level have
been drawn up in 3.4;

- it is better for our purpose to use cars in use per 1000 persons than per
household or family;

- at a later stage growth in car ownership will be more income dependent.

In view of this it is clear thaf a different approach is needed fox:

- countries with a relatively high level of cars per 1000 persons;

- countries with relatively low levels of car ownership:

The first group is roughly the same group of countries which have been used in
the analysis for the saturation level in 3.4, It consists of the countries
where the level of car ownership is at least 125 per 1000 persons in 1975
(thus excluding Portugal). Relatively small countries such as Malta (= other
West Europe), Iceland, Kuwait and Lybian Arab Jamahiriva have been included in
the second group.

3.5.1 Car ownership in larger countries with high car density

Above it was concluded that for any country in this group the number of cars
per 1000 persons (Zt} iz in one way or another related to income per capita

{Yt)' autonomous movements, such as diffusion, represented by time (t) and a

saturation level §.
Zt = f (Yt: t, s) {3¢7}

This function should follow the path of the logistic function, the cumulative
normal distribution function or the cumulative lognormal distribution function.
As it is vexry hard to distinguish between these functions, on the basis of
available data, we have chosen the logistic function because it is easier

too handle.
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A possible speéification is

s
2 = - (3.8)
t azYt u3t

1+ ale

There are at least two objections against (3.8): During most of the sample

period income per capita is strongly linearly correlated with time. Therefore
multicollinearity creates a lot of estimation problems and a simple logistic
function of time might serve as well. However, because of its shape {cf.fiqure 3.2},
the simple logistic function needs to be abolished in case of car ownership.
Secondly, Y£ and t must have their major impact at different points in time.

This can only be realized if two separate logistic functions for income and

time act as explanatory camponents

Y t .
S S
= + .
Zt —azYt - .t (3.9)
+ 1+
1 o, 1 a,e
. - 4 t \ R X
under the constraint that S = 87 + S . This may be written as 8 = y S and

st = (1-y)s.

Equation(3.9) contains five parameters to be estimated Oyr O and y.

20 %37 %
This is just a bit too much for a non-linear estimation method. It is made
even more complicated because of the specification of the function and the

strong correlation between Yt.and t.
The first step for improvement is the inclusion of some assumptions about
s, SY and St. This boils down to the following questions:

- which saturation level must be applied to past data: Sl' 52 or 83 according

to the scenarios of table 3.3 or perhaps another 57
— with which saturation level must vy be combined and what must be the level of ¥?
Cur analysis leads us to the following conciusions:
In the past levels of car ownership were rather low compared to any reasonable
saturation level., Changing the saturation level from year to year while applying
{3.92) will not bhe very relevant. Besides the part (1-v)of the total saturation level
to be attributed to St should not be too big. On the other hand, future

scenarios for Sl’ 52 or S3 should not affect St because the diffusion process

has almost been completed in some countries and because higher saturation

levels than Sl can only be realistic if income allows for these developments.
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Finally, the overall estimation results are not affected dramatically

if Sf is related to 82 QY S? rather than to 51 and estimation results

are rather robust with respect to St = 0.4 Sl' St = 0.5 Sl or St = 0.6 Sl.
Taking all above considerations into account we use the follewing approach

for the estimation part

5" =0.58, (3.10)
Si = Sl - St

and for projection purposes
s* = 0.5 5, (3.11)
s =8, -8 fork=1,2,3

As an alternative to eguation 3.9 we have used a five year moving average of
Yt instead of Yt to eliminate short term flunctuations in income which do not
immediately affect Zt' In general this gave slightly better results.
Correlation coefficients (Rz) were ranging from 0.989 for USA and 0.993 for
Switzerland to 0.999 for Belgium and Luxemburg, Finland and Austria and

1.000 for Japan, Denmark, Italy and Spain.

3.5.2 Car ownership in other countries

The countries described in the previous sub-section represented 85 % of

world car park in 1977. The remaining 15 % was distributed as follows

Other America 5.5 %
Other Asia, Africa + Oceania 4.0 %
Other Europe 5.5 %.

it is impossible to do a similar elaborated analysis for several reasons:

- cquality of the data;

- length of time series;

- less systematic development,

Besidesg, the contribution of the countries, focussed upon in this sub-section,
dees not require as detailed an analysis as the countries studies in the

previous sub-section.

- 40 -



3.22

Many types of equations have been used to analyze developments in the number

of cars use per 1000 persons cover time. We shall refrain from giving details

on all estimation results and confine ourself to indicating which equation

specification proved to be useful. The following specifications were

applicable in at least one case

in 2

In 2

where again

Table 3.4 gives a list of {groups of) countries and the specifications
which looked useful for each country or group of countries. China and

the other Asian Centrally Planned Economy Countries must be treated

cars in use per 1000 persons

income per capita.

(3.12a)

(3.12p)

(3.12c)

(3.124)

(3.12e)

separately, because the current situation is not yet covered by sufficient

data.
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Table 3.4 Specification chosen for the relation between

cars per 1000 persons and income per capita

number country (group) specification b
12 Iceland e
21 Portugal
22 Greece ¢
23 Turkey c
24 Yugoslavia b
25 Other W. Europe e
26-32 USSR + E. Europe a
33 Brazil b
34 Argentina b
35 Mexico c
36 Other Latin Bmerica a
39 India b
40-43 Other 5. Asia a
44 Indcnesia a
45 Malaysia d
456 Philippines d
47 Thailand a
48 Singapore e
49 Hong Kong e
50-52 Korea etc. da
53-54 0il prod.ME + NA c
55 Other ME + NA
56-58 Other Africa b

1} Specification code a, b, ¢, &, e refer to eguations
3.22a, b, ¢, d, e respectively.
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3.5.3 Projections of passenger cars in use

In chapter 2 scenarios Gl, G2 and G3 for GDP have been detailed and in section
3.4 scenarios for saturation levels 81, 2 and 83 were described. Together with
one scenario for population projections, the basis has been laid for projections
of passenger cars in use, The energy aspect however - E-scenarios - still has

to be fitted in. The three GDP growth scenarios have already taken energy
aspects into account, in the sense that El does not allow for more growth than
Gl, or pcssibly G2, whilst E2 would allow for higher growth rates, i.e. G2 or

G3. The energy situation may also affect the saturation level.

The main elements of the passenger car market, which are influenced by the
energy situation are

- ¢ar ownership, and

- driving distance which possibly affects car life.

The common opinion is that to reduce (growth in) car ownership, enerqgy
availability should become extremely limited. Most people will keep their
(aspirations for having a) car but drive less. Driving distance is element of
chapter 5 and car life is discussed in section 3.6. Besides, in scome countries

some people may switch to smaller cars.

The scenarios for GDP growth and saturation level can now be combined via
assumptions about the E-scenarios. Although in theory, with G-, E- and S-
scenarios 3 x 2 x 3 = 18 combinations all feasible, their interrelationship

makes some of these combinations practically impossible, as is shown in table 3.5.

Table 3.5 Relationship between G-, E- and S-scenarios.

scenario saturation levels sCcenario combination of
for sl 32 53

growth Gl l El - -

GL El 51

in G2 EL EZ2 - oY G2 El sl
GDP G3 - E2 E2 G2 B2 52

G3 B2 82
G3 E2  s3

[ e TR o T o i+

The first combination: Gl, El and S1 is called the standard scenario. Projections
for passenger cars per 1000 persons are presented in table A.12 and summarized in
table 3.6, The other 4 combinations are only presented by broad regiocns in table
A.13, Similarly projections for total cars in use are presented in tables .14,

3.7 and A.15.
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It can be concluded from these tables that many developed countries, in
particular Japan, are approaching the saturation levels. This implies a
high sensitivity to the choice of the scenario for the saturation level,
As can be seen from the standard scenario, scenario a for the USA,growth

in GDP should be sufficierit to come close to the saturation level.

The effects of different GDP scenarios are very pronounced in these cases
where saturation levels are not(yet) about to be reached or where saturation

levels are not yet relevant e.g. East Europe, Latin America and the Middle

East.
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Table 3.6 Projections of passenger cars per 1.000 persons, standard scenario.

II.

IIT.

IV,

VI.

VII.

IX.

XI.

XIT.

North America

Asia, developed

Oceania, developed

North-West Europe

South-West Europe

Eastern Europe

Latin America +
Caribbean

South Asia

South~-East +
East Asia

Middle East +
North Africa

Other Africa

1985

537.1

246.1

446.4

350.5

181.5

37.6 °

49.9

2.3

i2.8

36.0

13.2

1990

545.4

294.3

501.8

370.1

195.0

45,4

58.6

2.8

18.1

39.0

14.7
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1995

562.2

315.7

553.4

382.1

205.3

55.1

71.1

3.4

26.4

42.9

16.2

2000

572.5

319.5

584.9

389.9

21:.0

65.0

85.2

38.7

46.6

17.6



Table 3.7 Projections of passenger cars in use, standard scenario.
{in thousands)

1985 1990 1995 2000

1. North America 138,388.8 146,376.5 155,649.1 162,784,
IT. Asia, developed 29,708.5 36,252.7 39,537.4 40,645,
III. Oceania, developed 8,254.5 9,612.3 10,894.9 11,776.
IV. North-West Europe 82,466.4 87,521.8 90,701.0 92,697.
V. Scuth-West Europe 35,084.9 39,927.3 44,361.6 47,841,
VI. Eastern Europe 14,825.8 18,581.9 23,234.2 28,221.
VIXI. Latin America +

Caribbean 20,778.4 27,951.9 38,380.4 51,786,
IX. South Asia 2,252.9 3,050.8 4,074.0 5,263,
X. South-East +

East Asia 4,721.3 7,402.7 11,772.5 18,614,
XI. Middle-~East +

North Africa 6,121.5 7,539.2 9,316.4 11,251,
XII. Other Africa 5,668.3 - 7,341.4 '9,439.0 11,961,

World, excl. Asian

Centrally Planned

Economies 348,271.1 391,558.3 437,360.5 482,844,
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3.6 Discards and new registrationsof passenger cars

3.6.1 Introduction

Discards or replacements coccur in many models on consumer behaviour,
Probably the most simple approach is to assume that replacement is a fixed
percentage of existing stock of durable consumer goods or in our case,

passenger cars. This is the method used e.g. by Chow (1257). In Chow's study

it has been mixed with the method of counting an old car only partially in
determining total stock. Some refinement has been introduced by Stone and Rowe
I1957, 1958) ,They have assumed replacement to equal a certain percentage

of the opening stock of a period plus an egual or smaller proportion

of purchases during that period.

This approach, also applied by O'Herlihy (1965), may be called the method

of reducing (or radio-active)} depreciation. Basically, replacement is

related to past sales where depreciation of an n year old car with a
depreciation rate of d equals (l-d)n. This resembles a distributed lag scheme
with geometrically declining weights. As has been pointed out by Smith (1975),
this type of dynamic model tends to show a very high depreciation. This is .
borne out by such studies as done by Chow (1957), Williams (1971)

and O'Berlihy (1965). Besides,this kind of model cannot allow for waves

of replacement generated by fluctuations in purchase.

Alternatively, one may use the scrapping or "sudden death" approach. A very
simple example is the method used by Brems (1956), where scrapping in year t
equals purchases in year t-L (L = average 1life of a car). A refinement is
to provide a distribution in the lag and to apply distributed lags and/or
mortality curves. Some of the studies along these lines will be mentioned

first.

One of the first studies, back in the 1930s, is the study by De Wolff (1938).

The analysis has been based on data about percentages of cars still in use after

n years. Thus, the expected number of discarded cars has been calculated. The
difference between actual and calculated scrappage has been explained using business
cycle indicators e.g. non workers' income. It is interesting to note that

average life (pre-war) has been estimated at about 7.5 years. Application of
mortality tables to scrappage of cars for the USA has also been done by Walker
(1968). A mortality curve on the basis of the mortality table closely

resembles a logistic curve. Parameters of the logistic curve fitting to
mortality data have been estimated and theoretical scrappage has been

calculated.
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Discrepancies between actual and theoretical scrappage has been explained from

new registration, relative car prices and total stock. The latter part may

not be too obvicus. In a study on several car types, makes and model .in the USA,
Wykoff (1970) has concluded that a constant rate of depreciation with age for auto-
mobiles is not appropriate; this may support replacing an exponential curve perhaps
by a logistic curve. He argues, however, that some doubts exist '
about the assumption of no shifts in the mortality curve for different

vintages of cars. New cars may last longer or shorter, owing to technolegical
improvements, changes in driving habits and distance, safety regulations etc.
However, in a study comparing many countries, Jacobsson (1973) has concluded

o the absence of changes -in scrapping profiles over time.

Some refinements about replacement behaviour in the USA have been introduced

by Smith (1975). For the USA, it has been calculated that only 0.7 % of new car
buyers scrapped the car they replaced. Besides, the group of new car buyers does
not vary very much, both in size and composition. It can therefore be concluded
that the elasticity of substitution between the new and used car markets is not
very high, However, it is beyond the scope of this study to include the used car
market into the model. We expect not to introduce too big an error, particularly
because the timing of replacement by new car buyers will be affected by price
differentials between new car price and trade in or selling price of the car to be
replaced.The elasticity of substitution may be a bit low,but the effect of low
second hand car prices (induced by recession etc.) may be a ilengthening of car
life in general and postponing of new car replacement in particular, thus

reducing new car sales.

3.6.2 Modeling new registrations and discards of passenger cars

For the purpose of this study,it is clear that an approach following the
lines of a mortality table locks most promising. Unfortunately, accurate
mortality tables are available for a few countries only. And in those cases
one often encounters data on wvehicles in use by model year rather than by
year of registration. As many cars of a certain model year are sold and
registered in the following yvear or even one year later (possibly up to

30-40 %), usage of these kinds of tables ihtroduces considerable inaccuracies.

Basically the model to be used is (cf. section 2.1)

[2]
I

T
t &Zt + Ht : (3.13)

max
Ht = f (Gt_k}, k =0,1,2,...k (3.14)
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where Gt = new registrations
k = lag between new registration and scrappage
Zz = total registrations = total number of cars in use
T R .
ﬂZt = change in total registrations
Ht = discards = deregistration. -

Total registrations can be derived by multiplying passenger cars in use per
1000 persons {section 3.5) and population (in thousands). In this section,

we focus on discards Ht and thus on equation (3.14). Afterwards, new
registrations Gt may be calculated using (3.13).

The most important reascn for a car to be discarded is its age. However, life
of a car will be different for each car. Using United States time series data
on vehicles constructed in a particular year, and calculating the share of
these vehicles still in use after k years, the pattern roughly is as plotted
in figure 3.6. This means that during some years (where k is small) the

share hardly decreases. Over time the share decreases more and more rapidly,
so that the probability of a particular vehicle being discarded increases
more and more until the point of inflexion (in figure 3.6) reached at age.kx.
After this point the rate of decrease in share declines so that the

probability of discarding declines also. The probability curve for this time

series is shown in figure 3.7.
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still in use
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car age (k)

Figure 3.6 Mortality curve for
passenger cars
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Probability distribution of
figure 3.6
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A way of dealing with the problem of obtaining coefficients Bk following
the shape of the lag distribution, is to assume that the lag coefficients
follow the pattern of probability density functions. We have selected three

types with mean p and standard-deviaticn d.

a. Poisson distribution:

Bk hy = o {3.15)
where 4 = A and o = A

b. Logistic distribution

1
F(A,B) = (3.16)
1+ e (k-2)/B
B
where 4 = A and = 53
e-(k—A}/B
S0 Bk (3,B) = {3.17)
p(1+e” KR}/, 2
c. Normal distribution
(et} 2
- 2
Bk(u,U) -1 e 2¢ (3.18)

210

Now criteria have to be established to choose among probability
distributions and to estimate y and o©. Generally speaking, expected

discarding Ht

can be quantified in two ways:

should give a good fit to actual discarding Ht' This

e s _ -2
1. Minimize c1 = I {Ht Ht)

where H is the mean of H%.

2. Minimize ¢, = Z(Ht/ﬁ - 1)2

2 t

This latter criterion is based on the assumption that the ratios of Ht

and Ht should roughly equal 1.
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It is realistic to assume that suitable aggregation of similar ccuntries
hardly affects the results of the analysis, because scrapping behaviour will
be rather similar. Doing the analysis for these groups of countries, if data
permit, optimal specifications and values of parameters may be specified.

Of course, the most interesting part is average life of passenger cars.
Results are shown below in table 3.8. For many countriles, lack of data or
estimation results forced us to derive information about average life with
less advanced methods. Some countries or regions might be assigned slightly
different values in view of recent information., This will be taken care of
below in scenaric D2. Differences between some countries, e.g. France and

Italy, appear to be a bit too big.

Table 3.8 Average life of passenger cars

Country or Average life of passenger
group of countries cars in years
1. United States - 11.4
2. Canada 12.6
3. Japan 8.0
4-5, Australia + New Zealand* 12.6
6. Germany F.R. 10.2
7. France 10.8
8. United Kingdom 10.6
9~14. N.W. Burope 9.8
15-i8. N.W. Europex 10.8
19. Italy 13.0
20-25. S. BEurope 13.6
26-32. E. Burope 13.0
33-36. Latin America’ 14.0
39-43. S. Asia® 15.0
44-52. E. + S.E. Asia® 14.0
53-54. Middle East + N. Africa (oil)x 12.0
55-58. Other M.E. + Africa’ 14.0

* data or estimation results did not permit estimation in an

advanced way.
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3.6.3 Projections of discards and new registrations of passenger cars

The above estimates can be used for projections of discards and new
registrations of passenger cars for countries and regions of the world. At the
same time they have to be assessed and prospects for average life have to be
determined. Some factors to be taken intc consideration are:
- increased safety regulations might reduce average vehicle 1life;
- vehicle quality might improve, increasing average age;
~ reduced driving speed for reasons of energy saving and safety, might
increase average age;
- vehicle density with respect to population size and income, reducing
driving distance may result in longer vehicle 1life;
- worsening energy situation may also reduce driving distance and thus
increase vehicle life;
- low levels of economic growth may also lead to increased vehicle life.
It may be concluded that at present most changes seem to lead to a perspective
increase in vehicle life because of limited availability of energy and lowex
economic growth. Quantification of this perspective however is pretty difficult.
We shall use, for projection purposes, two scenarios
- standard scenario Dl: no change in average life
- scenario D2: small increase in vehicle life
with 0.1 year per year for countries 1-25 only after adjusting

average life in view of recent developments in scrapping behaviour.

This leads the way to the following scenarios for discards and new

registrations

al : G1 + EL + 31 + D1 and a2 : GL + E1 + 51 + D2
bl : G2 + E1l + S1 + D1 ' b2 : G2 + EL + S1 + D2
cl : G2 + E2 + 52 + D1 c2 : G2 + E2 + 82 + D2
dl : G3 + E2 + 52 + D1 d2 : G3 + E2 + 82 + D2
el : G3 + E2 + 83 + D1 e2 : G3 + E2 + 83 + D2

It would be too cumberscme to give detailed results for all scenarios for all
countries. They are presented for the standard scenario, scehario al only in
tables A.16 for discards and table A,17 for new registrations. A summary is
given below in tables 3.9 and 3,10, Results for scenarios al, bl, cl, dl, el

are summarized in tables A.18 and A.19.

As far as the second set of scenarios is concerned, there is virtually no effect
of an increase in vehicle life on world rubber consumption because

- more tires are needed for replacement;

- this only concerng countries 1 - 25;

- rubber for passenger car tires only covers some 25 % of world rubber use.

- 03 -
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for the standard scenario {see text)

Table 3.9.

1. North America

II. Asia, developed

I1iI. OQceania, developed

IV. North-West Europe

V. South-wWest Europe

VI. Eastern Europe

VII. Latin America + Caribbean

ix. South Asia

X. South-East + East Asia

XI. Middle-East + North Africa
Other Africa

1985

1066446
24R5 4.6
50647
71705
207845
103242
2 1643
s I Pt
1A7.1
aTb8eb

334,7

1990

1105,
3363.2
NS P
7901 ,F
240045
L2N0eP

132046

Projections of discards of passenger cars (in thousands)

1995

11%l4,.1
4263.1
AN 7
Bhube(
276248
130F .5

1591.4

LB5 . 4
4T e h
141 .2

$Q1lah

3.35

2000

1290045
456249
19741
B754 44

3111.5

226043

£ab, ®



Table 3.10.

II.

IIiI.

Iv.

VI.

VII.

IX.

XI.

XII.

North America

Asia, developed

Oceania, developed
North-West Burope
South-West Europe

Eastern Europe

Latin America + Caribbean

South Asjia
South-Fast + East Asia

Middle-East + North Africa

Cther Africa

1985

11323,
IRd2.6
748, 1
13ThHeY9
2960, 4
160489

1 999 +(

235,18
54345
Iuet

7175

- §§ -

4507.5

850 ¢4
3A39,7
LR L3N
20656,1

20"105

307t
1243
Q9 b

3444

1995

Libiliael

46A0.3
9173
3955,.1
A59g8. 8
2379,2

970

410.9
L4657
S5hUa15

lglées

Projections of new registrations of passenger cars [(in thousands)
for the standard scenario {see text)

2000

14159,7
472542
94140
W94 o5
37714 3
2B ok

933745

S04 4%
234247
L)

15137



Chapter 4. THE COMMERCIAL VEHICLE MARKET

4.1 Intreduction

The conclusions from the remarks about the passenger car market in section

3.1 are as relevant for commercial wvehicles as they are for passenger cars.

A brief review will suffice.

When developing models and subsequently setting up projections for rubber

demand, attention should be focussed on those factors concerning commercial

vehicles which determine tire purchase and use. Tires are bought when

attached to a new vehicle or to replace worn—-out tires, Thus, emphasis

must be placed on:

- how many new vehicles are purchased in order to determine the number of
tires for original eguipment;

- how many vchicles have driven how many kilometres and when will they

consider their tires worn-out.

Bnalyzing the wehicle market as a whole for each country or region examined,
certain c¢losely related statistics are relevant:

- production of wehicles

- inventories of vehicles

- sales of vehicles

- new registration of vehicles

- total registration of vehicles (vehicles in use)

- discards of wvehicles '

- international trade in wvehicles

- trade in used vehicles.

Similarly to section 3.1, one may argue for commerciel vehicles that
- trade in used vehicles will not affect use of tires;
- international trade in commercial vehicles can be omitted, as we focus

on tire usage in the country of registration:



i

4.2

- for the same reason, production of commercial vehicles per country is

not important;
- inventories of commercial vehicles need not be included, as the model

is a long term one;
~ data on new registration are more reliable than data on sale and will

therefore be uéed instead.
This brings us to the relation between the remaining variables: commercial
vehicles in use, new registrations and discards. A newly registered vehicle
may be purchased for two reascons: either because a subject wants one
{more) wehicle, not having one (or enough) or because it wants to replace
a vehicle it is already using. The first case requires an increase in the
"vehicle park"; the second case reguires that the old vehicle will be sold
to a subject wanting to use one {more) vehicle or to replace one it
already uses. Replacement (the second case) goes on until the last subject
in line only has the option of discarding (i.e. scrapping) its o0ld vehicle or
adding cone more to his existing stock; the net result of the replacement
sequence must therefore be discards. If a vehicle is discarded without
being replaced, the number of wvehicles in use will be reduced. The only
problem is international trade in used cars. This is rather minor and does
not disturb the picture. Thus, new registration can be divided into increase
in the vehicle park and discards., This fact implies that it is not
appropriate to explain new registration using a behavioural equation
because it consists of a mix of elements with changing content. Discards can

be related to lagged wvalues of new registration.

4.2 Modeling commercial wvehicles in use

The number of studies on this subject is remarkably smaller than in the case of
passenger cars. The reasons for this presumably is less accessible data
and more complex reality. The important variables are:

- commercial vehicles in use: Xl

- road transport in ton-kilometer: X2

- average capacity of vehicles: X3

-~ average degree of capacity utilization: X4
- average distance: XS
The relation between these given variables is:

X, = xl.x3.x4.x5 (4.1}

So, ideally X. should be explained by

1

Xl T e {4.2)

- 57 -



4.3

The main problem in empiricizing this equation is the data base. Data on
the number of commercial vehicles in use (Xl) are available (see appendix,
table A.20)} and are of reasonable quality, although some modifications had
to be introduced. Figures on road transport (X2} are available for only
a few countries (see table 4.1). Even more difficult teo obtain is reliable

information for most countries on the variables X_, X

and X
3 |

4 5°

With regard toc loading capacity (X3), some statistics for some countries are
shown in table 4.2. Because of international transport by commercial vehicles
(c.v.) it is useful to calculate the average for these three countries on the
European continent; these do not show any significant systematic change
during 1963-1974. For the United Kingdom, data represent gross véhicle
weight (G.V.W.} instead of lcading capacity, as for the other countries. As
these data are not completely comparable to those of the other European
countries they must be treated separately. They show an increase up to 1970
and a decrease afterwards. However, the differences are not big and for the
vehicle park as a whole this will not have much effect. A consistent series
of figures for the United States over the period 1962-1974 was not available.
The figures for 1970-~1974 are lower than the figures for 1962-1970, possibly
bacause buses have been excluded; there appears to be no over-all trend.
Figures for Canada show a trend, but mixing this into United States figures

eliminates its significance.

For almost all countries of the world, data on capacity utilization {X4)
and average driving distance (XS) are too poor to permit any time series
analysis. In other cases they do not vary over time.

211 this means that there is no proper basis for an analysis of the

relationship between commercial vehicles in use, X. and road transport, X

1 2°
Since the elements of the denominator of relationship (4.2) do not seem to
fluctuate mach over time and their changes might even cancel out, these -

variables have not been used.

On the other hand, road transport is clearly related to the volume of over-all
production, in this case represented by GDP. Taking all these aspects into
account it has been decided to relate the number of vehicles in use directly

to GDP.

- 5B -
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Tabel 4.1 Road transport in ton-kilometre for some countries

U.S.A. _ W.Germany France ' United Kingdoma)
Total Per C.V, Totalb) Per C.V. Total Per C.V. Total Per C.V,.
ton-km ton~km ton-km ton-km
{mill.) (ton~km) {mill.} {ton-km) {mill.) (ton-km) (mill.) {ton-km)
1963 541,047 39,451 28,700 32,800 37,100 34,448 57,000 33,275
1964 573,395 39,969 30,345 31,708 41,698 36,259 62,954 35,668
1965 578,061 38,498 32,627 37,719 46,857 38,629 67,000 37,409
1966 612,983 38,684 33,648 37,304 52,486 41,005 67,800 38,435
1967 625,212 37,820 33,878 37,980 53,684 40,003 70,300 38,584
1968 637,763 36,758 37,800 41,584 55,783 39,367 71,900 40,667
1962 650,158 35,626 39,900 42,222 64,900 42,923 72,800 41,223
1970 663,032 34,665 41,900 41,8le 66,900 41,424 83,067 47,359
1971 691,999 34,308 44,500 42,421 - - 85,029 48,394
1972 756,370 34,906 49,200 45,725 72,8000} 39,934 84,000 47,138
1973 812,696 34,468 55,900 50,634 92,000C) 46,629 91,610 49,173
1974 796,603 31,806 58,500 53,182 | - - 90,000 47,269
1975 712,920 28,703 - - - - 86,800 45,421

Sources: United Nations, Annual Bulletin of Transport Statistics for Europe.
Motor Vehicle Manufacturers Association, Motor Vehicles Facts and Figures, 1975 and 1977,

Notes : a) Great Britain. :
b) Long distance transport cnly.This refers to operations by vehicles authorized to carry goods
to or from points more than 50 Xms from the place where the vehicle is normally stationed.
¢) Excluding traffic by wvehicles whose carrying capacity is less than 1 ton.

¢.v. = commercial vehicle,

Py
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Table 4.2 Capacity of commercial vehicles {in tons)

(1) {23 (3) (4) (5) {6} (7) (8) (9} (10) (11) (12) (133

Italy- Ttaly- Italy- France- W.Germa=- Average United United United United United Canada Average

average average ratio average ny ave- of France, Kingdom States States States States average USA +

loading laden (Ly/ laden rage laden W.Germany average average as (8) as (8} as {9} G.V.W. Canada

capacity weight (2) weight  weight & Italy G.V.W, G.V.¥W. domestic trucks trucks trucks (8, (12)

c.v. in c.v. in c.v. in c.v. in {2} (4)(5) c.v. in sales sales only only only

use use use use use trucks + only

buses

1961 4.3 7.9 0.54 - 4.8 - - - - - - - -
1962 4.0 7.5 0.53 - 4.8 - - 4.4 - - - 4.7 4.5
1963 4,2 7.7 0,58 4.0 4.9 4.4 4.6 4.3 - - - 4.6 4.3
1964 3.6 6.8 .53 4.1 5.2 4.6 4.6 4.2 - - - 4.4 4.2
1965 2.8 5.1 .55 3.8 5.5 4.4 4.8 4.1 - - - 4.3 4.1
1966 3.1 5.5 0.56 3.8 5.8 4.5 4.9 4.3 4.3 - - 4.1 4.3
1967 3.4 6.1 . 0.56 3.8 5.6 4.3 5.0 4.3 4.2 - - 4.7 4.3
1968 3.5 6.3 0.56 3.8 5.6 4.5 5.1 4.1 4.0 - - 3.5 4.0
1969 3.3 5.9 0.56 3.8 5.8 4.5 5.2 4 - - 3.7 4.3
1970 . 3.4 6.1 0.56 3.9 6.3 4.8 5.3 4.3 4,2 4.2 - 4.1 4.2
1971 3.4 5.8 0.59 3.7 6.6 4.8 4.9 - - - 3.9 - -
1972 3.3 5.6 0.5%9 3.5 6.1 4.5 4.4 - - - 3.9 - -
1973 3.4 6.0 .57 3.4 6.4 4.4 4.7 - - - 3.9 - -~
1974 3.7 6.5 0.57 3.4 7.4 4.6 4.8 - - - 4.0 - -

1975 - -

Source: Calculated from World Motor Vehicle Statistics and
Facts and Figures, Motor Vehicle Manufacturérs Asscociation, United States of America.

c.v. = commercial wvehicle.
G.V.W. = gross vehicle weight,



4.6

4.3 Higtorical developments, models and projections

Above it wag concluded that a relationship between commercial vehicles in
use and GDP should yield a good model. Scatterdiagrams from some countries
will illustrate this statement {cf. figure 4.1).
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Figure 4.1 Scatterdiagram between commercial vehicles (Cov., % 106} and

income {(GDP, = 109 1975 constant US 3).
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Most of the countries show a rather straightforward relationship betwesn
commercial wvehicles in use and total GDP.
The reaction tc the oil crisis is very interesting. Three patterns can be
distinguished:
a) negative or low growth in GDP and hardly any change in the pattern

of the number of commercial wvehicles in use, cf. United States, Canada,

United Kingdom, Switzerland, Italy and Spain:
b} hardly any growth, both in GDP and the number of commercial wehicles

“in use, cf. Japan and France;

c) no change in pattern of development both in GDP and commercial wehicles

in use, cf. Australia.

If growth in commercial vehicles in use does not regpond immediately to (reductions
in) growth in GDP, one may expect some adjustments in de medium term. .
A model which has these characteristics is the partial adjustment model.

It is based on the assumption that at a given level of GDP, Y

*
t
cptimal level is not fully realized; the fraction is ¥. The model now is

£ there is

an optimal level of commercial vehicles in use Z7 . Adjustment to this

described as

. _ . _

zt =0, "% Yt | (4.3}
% -2 .=y (2¥ -2 ) +u ' (4.4)
t 7 “e-1 t £-1" t

Substitution of the unknown Z: from (4.3) into (4.4) gives

2, = uoy + a (4.5a)

£ .Y Yt + ﬂl“Y} 7

1 t-1

For some countries, a multiplicative approach to (4.3) and (4.4) proved
more useful, resulting in

Inz = aqY + alYlnyt-F(l—Y} In Z

" (4.5b)

t-1

- B3 -
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In some cases it was not pessible to include y# 1. This leaves us with

% o=o. +a, ¥ {4.5¢)

ar

In 2

d
£ = % + oy In Yt (4.5%)

For a few countries, a linear trend has been supplemented. A review of the

model approach per country or group of countries is given in table 4.3,

Table 4.3 Specification of equation 4.5 per region.
)

)

*® ®
Specification code Specification code

1. United States c 20. 8pain c
2. Canada b 21. Portugal a
3. Japan < 22. Greece
4. Australia a 23. Turkey &
5. New Zealand a 24, Yugoslavia a
6. Germany, F.R. a 25, Other W.EBurope
7. France a 26-
8. United Kingdom < 32. E.Rurope ¢
o 33. Brazil c
19. Benelux - 34. Argentina a
11, Denmark a 35. Mexico a
12. Iceland a 36. Other Latin
13. sweden a America
14, Switzerland a 39. India &
15. Ireland @ ?Lg. Other S.Asia &
16. Norway 44~ |
17. Finland a 52. E, + S.E.Asia a
18, Austria c 53~
19. Ttaly a 54, ii?. + N.Africa,a
55. M.E. + N.Africa,
others a
56—
58. Other Africa a
x*) code a, b, ¢, 4 refer to equation 4.5a, b, ¢, 4.

For projection purposes, we again must base our calculations on the scenarios
for future economic growth as described in chapter 2, and presented in detail
in table A.9. As far as the energy aspect is concerned we have the strong
impression that there is no impertant effect other than through economic

development in general. Projections for three GDP-scenarios are presented in

takble A.21 and summarized for broad regions in table 4.4 below.
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Table 4.4 Projections of commercial vehicles in use, for 3 ecconomic scenarics.

II.

B

iv.

VI.

VII.

IX.

XI.

XII.

(in thousands}

North America

Asia, developed

Oceania, developed

North-West Burope

South-West Europe

Eastern Europe

Latin America +

Caribbean

South Asia

South Fast +
East Asia

Middle EBast +
North Africa

Other Africa

World, excl., Asian
Centrally Planned
Economies

scenario 1985

Gl 36344 .4
G2 3626045
G3 41297.6
Gl 1786642
G2 18784.8
G3 196279
Gl 1769.8 .
G2 181043
G3 1846.9
Gl 887045
G2 91737
G3 9433,2
Gl 432540
G2 4493,.1
G3 464544
Gl B8388,4.6
G2 8483.8
G3 B571.2
Gl 6191, 4
G2 63719
G3 6532 6
Gl 1472.8
G2 153062
G3 1582.9
Gl 2465,3
G2 25770
G3 26793
Gl 2864,6
G2 3055,2
G3 3219.%
Gl 2238.7
G2 238601
G2 2521 44
Gl

G2

G3
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1990

40354,.2
4775649
£3233,3

23004 .3
2615447
2873848

1922.8
208149
22142

289246
1086143
1164640

4B54,7
$416.1
5881.2

G45Be6
9776.8
10037.9

T402 48
808241
B64345

187243
2078,1
224648

3393,4
381046
415242

406841

473648

52T71.9

2535.7
2978.0
334146

1995

4471667
57711.2
67891. 4

2940743
36G17.3
41517.3

211345
245342
273542

11068,.9
1300145
1456843

548243
659447
752149

1063448
112687.1
1183043

B9T74+7
10465.7
11701.9

239446
284643
3221.8

4661 .6
561649
6409,7

561946
7059.2
8§239.7

2BRG 49
3684, 8
4365, 5

2000

4796842
67390, 4
83524,0

3642946
4739546
579946, 5

230849
288548
3380.1

1226440
1535640
18004,2

60834
788740
9443,0

1185140
1296845
13935,7

107971

13469.2
15759, 7

3009.0
3836,7
4551.0

6245,0
BOT2 4%
9645649

7407, 6
999747
12214 .3

3143.8
4398,6
B4 89,45
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4.4 Discards and new registratiors of commercial vehicles

FPor commercial vehicles the same model as for passenger cars has been used.
It has been elaborated in 3.6 and will be only briefly reviewed

here., An approach following the lines of a mortality tables looks most
promising. Unfortunately, accurate mortality tables are available for

a few countries only. And again one often encounters data on

vehicles in use by model year rather than by year of registration. As many

vehicles of a certain model year are sold and rvegistered in the following
year or later, usage of these kinds of tables introduces considerable

inaccuracies.

Basically the model to be used is (cf. section 2.1)

[r0]
It

ME + B, (4.6)

ma
= £ (G ,), k=0,1,2, ..k (4.7)

o
i

where G new registrations

t

Zi = total registrations = total number of commercial
vehicles in use

B = discards = deregistration.

In this section, we focus on discards Ht and thus on equation (4.7}.

Afterwards, new registrations Gt are calculated using (4.6}.

The most important reason for a commercial vehicle to be discarded is its
age. However, life of a vehicle will be different for each vehicle. Using
United States time series data on vehicles constructed in a particular year,
and calculating the share of these vehicles still in use after k years,
the pattern roughly 1s as plotted in figure 3.6 in chapter 3. This means
that during some years (where k is small) the share hardly decreases. Over
time the share decreases more and more rapidly, éo that the preobability

of a particular vehicle being discarded increases more and more until the
peint of inflexion (in figure 3.6) reached at age k*. After this peint the
rate of decrease in share declines so that the probability of discarding
declines also. The probability curve for this time series is shown in

figure 3.7.

- B -
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A way of dealing with the problem of obtaining coefficients Bk following

the shape of the lag distribution, is to assume that the lag coefficients
follow the pattern of probability density functions. We have selected three
types with mean 1 and standard-deviation o (cf. section 3.6}, '
a. Poisson distribution

b. Logistic distribution

c. Normal distribution.

Now criteria have to be established to choose among probability distributions
and to estimate 1 and o. Generally speaking, expected discarding ﬁt should

give a good fit to actual discarding Ht. This can be quantified in two ways:

I, - H)?
.. t t
1. Minimize ¢ = —
z (Ht - H )
where H is the mean of Ht.
2. Minimize e, = E{Ht/“ - 1)2
Ht

This latter criterion is based on the assumption that the ratios of Ht

and Ht should roughly equal 1.

It is realistic to assume that suitable aggregation of similar countries

hardly affects the results of the analysis, because scrapping behaviour

will be rather similar. If data permit, for these groups of countries,
cptimal specifications and values of parameters can be

specified. Of course, the most interesting part is average life of
commercial vehicles, Contrary to the case of passenger cars, lack of data
or estimation results for most countries feorced us to derive information

about average life with less advanced methods. Results are shown in table 4.5.

Projection results are presented in table A.22 for discards and table A.23

for new registrations and summarized by broad regions in tableg 4.6 and
4.7.
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Table 4.5 Average life of commercial vehicles

Country or
group of countries

United States

Canada

Japan

Australia + New Zealand
Gexrmany F.R.

France

United Kingdom

N.W. Europe

N.W. Europe

Ttaly

5. Europe

E. Europe

Latin America

S. Asia

E. + S5.E. Asia

Middle East + N. Africa (oil)
Cther M.E. + Africa

Average life of commercial
vehicles in years

16
16
10
15
14
14
14
14
14
13
13
14
15
15
15
iq
15
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Table 4.6 Projections of discards of commercial vehicls (in thousands)
for three scenarios (see text)

II.

III.

Iv.

VI.

VII.

Iix.

XI.

XII.

North America

Asia, developed

Oceania, developed

North-West Europe

Scuth-West Europe

Fastern Europe

Latin America +
Caribbean

South Asia

South-East +
East Asia

+

Middle-East
North Africa

Other Africa

GlL
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

GL
G2
G3

Gl
G2
G3

Gl
G2
G3

GL
G2
G3

Gl
G2
G3

Gl
G2

G3

1385

210449
Z2luh, 2
210447

15649 ,0r
1650406
1651.9

lUbers
NI PR
106,5

E49, 5
B4948
89,9

259.9
CH0
2640,1

059,7
65947
649 ,8

3273 o8
3849
32449

44,7
4447
4447

70
97 7
97.”

7le5
Tleb

Pleb

L5Ae7
15648
154,.9
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1990
266242
QOQ5.?

271247

23445
23013,7
336108

12A45
12649
12743

877 ac
B2 46
BRAS

31545
3.9.3
32245

f#qo?
T51
75247

3N3.A
A5, %
3071

H1 63
HIa
69 6

Lhl.h
1519
L53¢0

g .0
an,?
1Cu,2

201le2
20448
20747

1995
251045
274043
260 5el

2603,56
2999 ,5
3148,7

12742
131.3
134,49

1.8
96000
99242

33344
Sh1 43
3R5 42

THZ W5
79540
B0%¢5H

440 4R
GHhQ,2
GT4 e

9h4 5

S 102,65

10745

153,9
205 ¢6
21549

2.7
98 ¢9
10342

274 .9
304 43
32942

4.14

2000

252642
3123.7
356943

33u5.1
3933,1
4447, 7

135,7
150,86
163 .2

102¢ o8
112542
1211.0

31853.8
454, ¢
512 «8

AFZel
Q1649
94547

531 44
Q%47
54T 4 &

118.1
L3745
15367

25Tats
29 Te
13,1

1lle8
1287
141.4

37C.h
46C. 2
£34,7
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Table 4.7 Projections of new registrations of commercial vehicles (in thousands)
for three scenarios (see text)

I1.

ITI.

Iv.

VI.

VI,

IX.

XI.

XII.

North america .

Asia, developed

Oceania, developed

North-West Europe

South-West Burocpe

Eastern Europe

Latin America +
Caribbean

South Asia

South~East +
East Asia

Middle-East +
North africa

Other Africa

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

GL
G2
G3

GL
G2
G3

1985

241 3,8
2937,.8
34 441

245,07
2uB8el
933,40

131.0
14542
45341

995,2
107242
L150e %

04,7
44047

863,9
BihHe G
91&.8‘

51940

5727

62549

10646
lile 5
1372

£394H
269,45
305

1n2,.2
li4.1
123.2

35242
42447
499,5
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1990

———

369245
"g{;'?. £y
5304 43

IIT4he H
3954 42
643745

lHua2
13%,.6

2i3e2

1IN T h
1207 P
13B%4 8

42947
EZ22e2
(1.0

971 F
lul2B,.4
LN6R .7

(Jbtt. 5
TAhr2
EALIVI,

1570
193,9
223 4%

3701
4474k
B9, 0

i4},.7
1‘)?.‘1‘
1A7 .5

45,3
Ohia a9
TT2.3

1995

3411 4R
485545
H05Teb

3999 .4
510Re 3
&0hle b

16844
21345
252 40

1177 4
142640
1A3944

4664
6174
74745

1027.4
111745
Il95,n

TR642
$95.5
117348

21245
2T77TeH
333,56

4Rdy 2
62441
T47 4

144 4]
18640
22Ue 7

63h,.3
3Q05.3
1119.5

2000

314,95
515446
6913,9

B2 le”
6591 9
1736

17543
242.7
30345

i2n0.3
162643
195744

50644
72747
G2Ta%

1134,7
1275,.8
lan4,p

922.2
1258.5
156145

253.3
36l.4
459 44

Alle9
8h1 5
10RG,. 7

16349
22749
284 41

167+ 4
117440
L4 7



5.1

Chapter 5. TIRES

5.1 Intrcduction

In chapters 3 and 4 projections were derived of the number of vehicles in
use, new registrations and discards of vehicles both for passenger cars
and commercial vehicles. This detailed analysis of the basic indicators
of the size and the growth of the wvehicle park was necessary in order to
determine the demand for tires. As has been pointed out previously, new
registrations of vehicles can be used as the variable determining the
demand for tires for original equipment. The demand for tires for
replacement purposes, however, is determined by vehicles in use less that

year's discards.

These relationships will be discussed in somewhat greater detail in the
present chapter, together with the related issue of the demand for new tires
versus retreads., As in previous chapters, our purpose in entering into

this description is to provide the essential methodology underlying our
demand projections. The relationships referred to in this chapter are

illustrated in figure 5.1.
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5.3

5.2 Tires for original equipment

First, paésenger cars will be discussed. Nobody will question the statement
that over 99.9 per cent of passenger cars nowadays are driving arcund on

four wheels, and it dees not seem likely that this will change in the near
future. What is of major importance is the presence of the spare tire, which
means that virtually all new cars are equipped with five tires. However,

newly developed tires (so-called safety tires or un-flat tires) scheduled to be
introduced in the near future may have an impact on this variable because of
their ability to cover a considerable distance after puncture. Owing to the
chemical composition of these tires, little or no manceuvrability is lost

after puncture and this enormously reduces the danger of accident after puncture.
The share of this new system of tires will increase over time depending on

the cbuntry. This phenomenon will reduce the average number of tires per new
passenger car, It is expected that this trend will develop along the lines

shown in table A.24 and this development has been inciuded in our projections.

The projections of new registrations (cf., chapters 3 and 4) have been the
basis for the disaggregation into conventional'tires and radial tires because,
as mentioned before, radial tires are heavier and use more rubber than
conventional tires and because the share of NR in the elastomer content of
radials is far higher. Projections of the share of radials, based on the data
in table A.25, are presented in table 5.1. Multiplying projections of tires
for original equipment with the shares of conventional tires and radials
gives the component projections for conventional tires and radial tires,

presented in table A.26.

For commercial vehicles it is extremely difficult te obtain adequate
statistical information on the number of tires per vehicle. The main
determinant is the average size. Table A.27 shows that for some European
countries the share of bigger commercial vehicles in use has been increasing
except for Italy. This is partly reflected in table A.28, which shows the
share of big commercial vehicles in production. The dominant role of big
commercial vehicles is intensified by the fact that the life of small
commercial vehicles is shorter than the life of big commercial wvehicles.

As to United States factory sales {(table A.29), shares of different size of
vehicles did not change much over time. Ideally, commercial vehicles should
be divided into groups according to size, especially since very small

commercial vehicles normally use passenger car tires.
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Table 5.1 Projections of percentage share of radial tires
1980 1285 1990 1995 2000
1 United States Pass. car: o.e. 80 90 95 100 100
:+ Rep. 55 a0 95 100 100
Com. veh.: Total 60 80 95 100 100
2 Canada Pass. car: o.e. 80 =19 95 100 100
" : Rep. (338 80 95 100 100
Com. veh.: Total 60 80 95 100 100
3 Japan Pass. car: Total 65 85 a5 100 100
Com. veh.: Total 55 75 90 95 100
4~5 Australia and Pagsg. car: Total 60 80 a5 100 100
New Zealand Com. veh.: Total 50 70 90 a5 100
6 Germany, F.R. Pass. car: Total 90 95 100 100 io0
Com. veh.: Total 85 95 100 100 100
7 France Pass. car: Total i00 igo 100 100 100
Com. veh.: Total 100 100 100 100 100
8 United Kingdom Pass. car: o.e. 100 100 100 100 100 .
: Rep. 85 95 100 100 100
Com. veh.: Total 85 o5 100 100 100
9-14 Northern Europe I Pass. car: Total a0 a5 100 100 100
Com. veh.: Total 90 g5 100 100 100
15-12 Northern Europe II Pass. car: Total 90 9% 100 100 100
Com. veh.: Total 90 95 100 100 100
19 Italy Pass. car: Total 95 100 100 100 100
Com. veh.: Total a0 95 100 100 100
20-25 Southern Eurocpe Pass. car: Total 85 a5 160 100G 100
Com. veh.: Total 70 85 95 100 100
26-32 Eastern Europe Pass. car: Total 40 &0 80 90 95
Com, veh.: Total 30 50 70 85 o5
33-36 Latin America Pass. car: Total 40 60 80 90 a5
Com. veh.: Total 30 50 70 85 ab
39-43 5. Asia Pass. car: Tetal 20 40 60 70 80
Com. veh.: Total 20 40 &0 70 80
44-52 E, + S.E. Asia Pass. car: Total 50 70 a0 95 100
Com. veh.: Total 40 60 80 90 95
53~-54 M.E. + N.Africa Pass. car: Total 50 70 90 95 100
Com. veh.: Total 40 60 80 Q0 a5
55-58 QOther M.E. + Pass., car: Total 20 40 60 70 80
Africa Com. wveh.: Total 20 40 60 70 80
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5.5

This has been attempted but the results are not yet very sound, the main
bettle-neck being availability of data. Only the aggregate result is therefore
presented. In consultation with experts and on the basis of several
publications reascnable information has been obtained for some years and

for some countries on the number of tires per commercial vehicle. It has

been assumed (for want of different evidence) that commercial wvehicle size,
and therefore the number of tires per commercial wvehicle, will not change on
average over the foreseeable future. Thus, projecticns to the year 2000 on
the number of tires per commercial vehicle have been derived (see table A.30).
By simply multiplying these data by the number of commercial wvehicles newly
registered, it is possible to make projections of the number of tires for
original equipment (see table A.31l}, divided into conventicnal and radial

tires {(eof. table 5.1).

5.3 Tires for replacement

In chapter 1 some of the factors relevant toc replacement of tires have been
indicated, The conclusion was that tire life on average can be derived from

tire distance over driving distance per year.

Regarding average driving distance per year, it is hard to obtain adequate
information; some scattered data for passenger cars and commercial wvehicles,
however, are shown in table A.32a and A.32b., Analysing driving distance for
passenger cars for some countries,it becomes clear that while there is some
variation over time for all ccountries there is far greater variation among
countries. This may be due partly to the method of data collecting. Some general
conclusions for some developed countries can be drawn from regression analyses.
It was found, first, that income has a very small positive influence for most
of the ccuntries investigated. Second, the number of cars in use per 1,000
persons has a negative influence; this can be explained by the growing
incidence of second and third cars in a family, by worsening traffic
congestion and by the increasing number of cars used solely for hcoliday
purposes. Third, gasoline prices, of course, show a negative coefficient; it
can be assumed, however, that the estimated coefficient was too high because
driving distance during 1274 was mainly influenced by temporarily extreme

0il shortages, as well as the temporarily extreme reaction thereto, whereas

gasoline price showed very little increased, if any.
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Using the above factors projections have been made (see table A.33). These
show that for the United States and Canada the slightly declining trend
will continue, becoming more pronounced in the middle of the 1980s., Japan
has already experienced a steep decrease in driving distance; this is
leveliing off and we assume that the minimum will be reached at 8,000 km
per year. Car density will become an extremely important factor for Western
Burope and to a lesser extent for Oceania if it is regarded as proporticnal
to country size and population density. Projections for Eastern Europe,
being constant over time, may be as good as any other. Although traffic
congestion is becoming more and more important in developing countries’
major cities, it is_not expected to become a more important factor than
income increase for the next 10 yeérs for Latin America and for the next

15 years for the other developing countries.

For commercial wehicles we expect increasing influence from other modes of
trangport such as container transport by train, particularly for developed
countries, Driving distance is therefore projected to decrease slightly by

100 km per year in developed countries (table A,34).

Tire life can again be derived from tire distance. The actual procedure of
estimating average tire distance is discussed below. An especially important
factor in determining tire distance is the share of radial tires (see

tables A.25 and 5.1). To incorporate this factor, conventional tires and
radial tires have been separated into two distinct groups. Tire distance was
estimated for each of them. Conventicnal tires may even further be sub-
divided into cross-ply and bias-belted tires and radial tires into textile
radials and steel radials, the latter running considerably more kilometres.

These differences have been taken into account wherever possible.

Some other factors affecting tire distance change cver time and differ

among countries. Two types of factors are relevant. The first is the security
aspect, be it legal or perscnal. In the United Kingdom, for instance, tire
distance has decreased considerably as a result of increased safety
consciousness; in particular, a 1968 law on the quality of tires created

a boom in the demand for replacement tires. Safety consciousness and security
regulations alsoc provide a major explanation of the difference in tire distance
among countries, Tire distance in many developing countries, by comparison,

can on these terms be expected to be relatively high.
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The second influence on tire distance consists of factors like the positive
relationship of tire weight and size to tire distance. This is the main
cause, for instance, of the difference in tire distance between the United
States and Japan. We have already mentioned driving styie and road
conditions: how powerful are the engine and the brakes; is the rcad a
congested city street, a super highway or a dirt road; is driving over

100 km per hour allowed and so forth?

The estimation for average tire distance therefore has to be done on a regiocnal
basis and should include the possibility of changes over time. It is clear
that both driving distance per year and tire distance for a particular person
are different from the average. A probability distribution for actual tire
distance as related to average tire distance and its standard deviation has
therefore been included. Using this probability distribution, estimates for
average and standard deviation were obtained by fitting estimated replacement
of tires to actual replacement of tires. This did not yield good results for
all regions of the world. For certain regions, estimates have therefore been
made by comparison with regions for which good estimates exist, taking into
account the above-mentioned factors which influence tire distance, i.e.
security requlations and safety consciousness, tire size and weight, driving

style and road conditions.

An extremely important problem in estimating tire distance is the availability
of accurate properly disaggregated data. We shall just mention a few aspects
of the tire data, which are a cause of inaccuracy:

- An important category of vehicles is the car derived van, which is of the
passenger c<ar stationswagon type constructed for transportation of goods.
They use normal or slightly reinforced passenger car tires, which can not
be found separately in data sources,

- Some other light vans {pick-up trucks etc.) may use reinforced passenger
car tires as well.

- Tires for replacement can be either new tires or retreaded tires. Vast
improvements in technology in recent years have succeeded in raising tire
distance for a retreaded tire to about the same level as for a new tire.

For this reason no reduction was made in tire distance for retreaded tires
compared to new tires. The share of retreading in total tire replacement
for passenger cars has decreased in the 1970s mainly due to the already
longer life of radial tires, technical difficulties in adequately retreading
a radial tire and insufficient supply of tires to be retreaded. Since the

tire industry now seems to have overcome these problems and because of
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related material savings and lower prices, an increased retread share
is expected in the future (see table A.35). Data about retreads,
understandably, are not very good.

- For commercial wvehicles retreading has remained very important due to
the relatively high share of tire costs in total costs of running a
commercial vehicle.After consultation of expert opinion from industry
sources, the share of retreaded tires in total replacement has been
assumed to develop in the future as presented in table A.36.

- An other important factor affecting tire distance for heavy commercial
vehigles is the possibkbility of regrooving: as the tread cannot be too
thick for stability reasons and the belt consists of a rather thick
layer of rubber, some 2-3 millimetres can be cut out after the depth
of the tread has reduced. This will again add to tire distance.

- Imports of tires by domestic tire manufacturers may not have been
properly distinguished from domestic production. Black imports may also
affect accuracy.

it is essential, in conclusion, te be careful with estimation results, to

incorporate results from other studies or expert opinions and to compare

with aggregate production of all tires for the world as a whole.

The second step, of course, is to make projections of tire distance for the
future. It has been assumed that there will be an Increase in tire distance
mainly for radial tires dQue to technological improvements; effects of possible
changes in other factors influencing tire distance have been neglected because

they are hard to predict. Projections for 1980-2000 are presented for passenger

car tires and commercial vehicle tires in tables 5.2 and 5.3, respectively.

The third step has been to use these projections to determine tire demand
projections. Using the probability distribution for tire distance, including
projected average tire distance and comparing this with projections of
driving distance per year, projections of the demand for tires for
replacement for passenger cars and commercial vehicles have been made.

The results appear in tables 5.4 to 5.7 and tables A.37 to A.42.
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Table 5.2 Projected tire distance per vear per passenger ¢ar in use,
conventional and radial. {thousands of kilometres)

1980 1985 1990 1995 2009
1. United States C 33.3 34.2 35.1 36.0 37.0
R 51.7 52.7 53.6 54.5 55.4
2. Canada C 33.3 34.2 35.1 36.0 37.0
51.7 52.7 53.6 54.5 55.4
3. Japan C 24,5 25.9 27.3 28.6 30.0
43.9 46,2 48.5 50.8 53.1
4-5, Oceania C 30.5 31.4 32.3 33.3 34.2
50.4 51.7 53.1 54.5 55.9
6. Germany, Federal C 29.1 30.5 31.% 33.3 34.7
Republic of R 48.5 50.8 53.1 55.4 57.8
7. France C 19.9 21.3 22.6 24.0 25.4
46.7 49.0 51.3 53.6 55.9
8. United Kingdom C 27.3 28.6 30.0 31.4 32.8
R 46.7 49.0 51.3 53.6 55.9
9-14. Northern Europe I C 26.3 27.7 29.1 30.5 31.9
43.9 46,2 48.5 50.8 53.1
15-18. MNorthernm Europe II 26.3 27.7 29.1 30.5 31.9
43.9 46.2 48.5 -50.8 53.1
19. italy C 26.3 27.7 29.1 30.5 31.9
42.5 44.4 46,2 48.0 49.9
20-25. Southern Europe C 26.3 27.7 29.1 30.5 31.9
40.7 42.5 44 .4 46,2 48.0
26-32, Eastern Europe C 26.3 27.7 29.1 30.5 31.9
38.8 40,7 42.5 44.4 46,2
33-58, Rest of the world C 26.3 27.7 29.1 30.5 31.9
36.5 37.9 39.3 40.7 42.0

Notes: € = Conventional tires

R = Radial tires
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Table 5.3 Projected tire distance pex year per commercial vehicle in use,

15-18.

19,

20-25.

26-32.

33-58.

Notes:

conventional and radial (thousands of kilometres).

United States

Canada C

Japan

Oceania

Germany, Federal

Republic of

France C

United Kingdom

Northern Eurcpe I C

Northern Europe II C

Italy

Southern Europe

Eastern Europe

Rest of the world
R

a
J

= Conventional tires
= Radial tires

)
|

1980 1985 1990 1995
45.2 47.4 49.5 51.7
72.3 75.8 79.2 82.7
45.2 47.4 49.5 51.7
72.3 75.8 79.2 82.7
31.9 33.6 " 35.3 37.0
54.2 56.8 59.4 62.0
40.9 43.1 45.2 47.4
72.3 75.8 79.2 82.7
45.2 47.4 49.5 51.7
81.4 8s.2 89.1 93.0
40.9 43.1 45.2 47.4
77.1 80.9 84.8 88.7
40.9 43.1 45.2 47.4
72.3 75.8 79.2 82.7
40.9 43.1 45.2 47.4
77.1 80.9 84.8 88.7
36.2 37.9 9.6 41.3
68.0 71.5 74.9 78.4
36.2 37.9 39.6  41.3
68.0 71.5 74.9 78.4
31.9 33.6 35.3 37.0
54.2 56.8 59.4 62.0
36.2 37.9 39.6 41.3
68.0 71.5 74.9 78.4
36.2 37.9 39.6 41.3
59.0 62.0 65.0 68.0
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2000

53.8
86.1

53.8

86.1

38.7
64.6

49.5
86.1

53.8
96.9

49.5
92.6

49.5
86.1

49.5
92.6

43.1
g8l.8

43.1
81.8

38.7
64.6

43.1
81.8

43.1
71.0

.10



.01

Table 5.4, Projections of demand for passenger cars - Notes: ig z E:: izg:z?ti?iezlres
tires .(in thousands) | RT = remoulded tiresg
for the standard scenario Gl T = total tires

Code 1985 1990 1995 2000
I. North Bmerica NC 27348, 8053, Qe O
NR 149214, 165588, 161638, 154308,
RT 23828, 26538, 31209, 36111,
TT 200390, 200179, 132847, 190419,
II. Asia, developed NC 3297, 1065, O Qs
NR 26025, 31120, 31431, 29437,
RT 5181, 6391 6 7364, T34h .
IT 34504, 38577 38795, as7ga,
III. Oceania, developed NC 2206, 560 . D 0,
NR 9166 11059, 1l499, 11462
RT P43, 1326, 1728, 1713,
TT 12316, 12945, 13227, 13174.
1V, North-West Europe NC 2907, Q. Oe Qs
NR B590Lle £1l220, TAR4R, 6H31 5%,
RT 8538, 9476 10282, 10102,
TT IT34b, aM6S 6, 84136, 76417,
V. South-West Europe NC 725, De Ve Qe
NR 37010, 37405, 36422, 35800,
RT 4127, 5141, 5211, 7511,
TT 418613, 42546, 42633, 43311.
vI. Eastern Europe NC 10574, 3860, 329%, 18813,
NR 16510, 24386, 30911, 37263,
RT 2508, 3793, 5753, 6356,
TT 20482, 340139, 39940, 4581,
VII. Latin America + NC 178 3. i¢a68, 652, 3953,
Caribbean NR 27960, 45227 52335, TRZ219
RT 266 4 2635, 5749, 9384,
TT 48350, 58730, 747364 92155,
IX. South Asia NC 2941, 2408, 22F4, 1713.
NR 2008 ¢ 3761, 53465, 7137,
RT 149, 348, 522 TH2e
T 5698, 6517 8121, Q632
X. South-East + NC T2, 1475 1081, X O
East Asia NR 7334, 13736, 20840, 32251,
RT 229 623, 1286, 2304,
T L0635, 15884, 23207, 34555,
XI. Middle East + NC 2469, 916, 507 O
North Africa NR 5000, 8579, 9793, 11331«
RT 192, 407, 6614 891,
TT B5Al s 9903, 10966k, 12281«
XII. Other Africa nNC 10685, 9243 7356 5443,
NR 7303, 12904, 17452, 226964
RT 569, 12424 1762, 2547,
TT 1B85E6. 22393, 26570, 30682,
World total (excl. Ne 34028, 29452, 21145, 12992,
Asian CPE countries) NR 374732, 435036, 461510, 486278
RT 4910345, 57921, T2833, 5642
T 507309, 532410, 555167, 574912,
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Table 5.5 Projections of demand for commercial vehicles

tires (in thousands} for the standard

scenpario Gl

IT.

ITT.

Iv.

VI.

VII.

IX.

XT.

XIT.

North America

Asgia, developed

Oceania, developed

North-West Europe

South-West Europe

Eastern Europe

Latin America +
Caribhean

Scuth Asia

South-East +
East Asia

Middle East +
North Africa

Cther Africa

World total (excl. Asian
CPE countries)

Code 1985

NC 0437,
NR 43805,
RT RIE G,
TT 3 g
NC RESREANY
NR AT S
RT 701
T 2887 .
NC 707,
NR 2137
RT Db,
o 3T,
NC 493,
NER L4734,
RT H4T70 .
T LOnt &y,
NC T2,
NR ANk,
RT YT
T L
NC Alhy
NR T34,
BT 470 7.
Uy TRLAL e
NC AL
NR Taole
RT 1660
T 1ERLG,
NC 1541,
NR 1317
RT 256,
TT Z9n T,
NC 19 5h,
NR 2.7 3.
RT 355,
™ :".f B 2
NC I,
NR 1473,
RT 17
7 233,
NC 450wy
NR I3at,
RT FE S B
iy e
NC RN
NR U 0nE,
RT LipR3,
TT LoenNgs 5,

1990
2700,
F 374,
901,

7ERG3 .

2609a,
23217
Tahl,

AL - Y

24T,
265 .
T

3049,

lig
lf‘%)!}-
4090,
M LGR,
70
T2
3"t 2,
GIA T .

Q?'_".f:'
44 5] o
132 e

4014
20K 5] o

1i1lta
TARY U,

1196,
1940°,
il

3nul.

ilng,
149,

L h5,
6”27,

L2,
T4,
234,
2790,

FERA,
FT9)
lfl":'(} .

L Yo

Le7 1,
143040,
'fi‘?‘!!":?l
S0Th5G

Notes: NC

NR
RT

- a

- .
151245,
[ ?\'.r If".

TLSL L

:";'
Fuan,
24673,

10473,

1_96’*0
.‘n.:c""-'{tc
47040,
1872770

2112
13671
2307 .
1906,

1097,
bS5,

47,
47231,

73"!.
5 “‘:. .
50,
‘%‘N‘\U.

249,
Ti3rh,
11(10
TR,

38Tl
161,
14FR3.

] s
Lo ' -

0748,
150873,
22830
3152,

il

5.12

new conventional tires
new radial tires
remoulded tires

total tires

2000
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Table 5.6 Percentage share of replacement tires (incl. retreads)
for passenger cars in total tires

II.

III.

IV.

VI.

ViI.

IX.

X1.

XII,

World total (excl. Asian CPE

North America
Asia, developed
Oceania, developed
North-West Europe
South~We$t Europe
EBastern Europe

Latin America +
Caribbean

South Asia
South-East +
Bast Asia
Middle Bast +

North Africa

Other Africa

countries)

1985
71.7
46.9
69.6
57.0
64.8
72.9

79.6

76.9
74.2

77.2

80.7

67.9

1990
66.2
44.8
67.2
52,2
60.4
69.6

74.8

76.4
71.3

74.8

79.2

64.0

- B3 -

1995

66.1

45.2

65.3

48.9

58.3

70.2

73.3

74.7

68.4

74.4

77.1

63.6

2000
64.3
42.5
65.0
44.1
57.8
69.0

71.0

73.8
66.7

72.5

75.4

62.3

5.13



Table 5.7 Percentage share of replacement tires (incl. retreads)

IT.

IIT.

vI.

vIiI,

IX.

XI.

XI1I.

for commercial vehicles in total tires

North America

Asia, developed

Oceania, develcoped

North-West Europe

South—-West Eurcpe

Eastern Europe

Latin America +
Caribbean

South Asia

South-East +
East Asia

Middle East +
North Africa

Cther Africa

World total (excl, Asian CPE
‘countries)

1985

72.4

55.2

73.0

56.9

72.0

69.1

80.0

78.0

73.9

76.1

75.3

68.4
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1990
63.1
49.2
66.7
54.3
66.9
65.0

75.9

73.1

68.0

69.6

72.2

61.9

1995
64.1
48.5
65.2
53.8
65.7
63.4

73.9

69.9

65.9

70.1

69.9

61.3

2000
66.7
47.0
64.9
52.9
65.0
60.1

72.1

69.5

6.2
69.6

69.2

61.0

.14



6. Rubber demand in the non-tire sector and in the tire sector and total
rubber demand

©.1 Non-tire rubber demand

As was stated in chapter 1, specific non-tire end-uses for rubber number in

the thousands. To mention a féw: rubber thread, rubberised cloth, footwear,
window strips, engine mouldings, conveyor belts, hoses, rubber shects, rooling
sheets, rubber gloves, carpet backing, elastic rubber bands, fishing ropes and
soft-balls. It goes without saying that availability of data, manpower and time

are barriers to doing any kind of detailed analysis.

Even if these constraints were not relevant, the next barrier would be the
availability of information about the rubber content of the wvarious products.
It is quite impossible to determine the rubber content of such a thing as
the average conveyor helt. First,even conveyor belts can be found in many
different types and, second, the mix of materials prevent the researcher from

singling out the rubber contents.

A way out is to focus on the countries where the rubber products are produced,
because it is there where disappearance of rubber might be traced. Reducing
the number of end-uses by concentrating on broad categories, one might come
up with an analysis of the composition of rubber consumption as reflected in

table 6.1 for the case of Japan.

Table 6,1 Composition of rubber consumption by broad non-tire end-uses

in Japan, percentages.

1961 1964 1967 1970 1973

Rubber footwear 34 34 26 18 11
Belting 10 10 11 11 7
Hose 5 4 4 4 4
Rubberised cloth 6 5 4 3 3
Industrial and latex

products 16 10 35 31 33
Wire and cable 5 6 4 3 4
Miscellaneous 24 31 16 30 38

Source: Rubber Statistical Bulletin.
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One may draw a few conclusions from this table.

The relative contribution of footwear to total rubber consumption has declined
dramatically. The major reason for this is increased competition from such
low-wage countries as Korea and Taiwan. Next, there is a tendency for developed
countries to produce goods which require a high level of technology:

industrial products and miscellaneous. Finally, many products, which were
end-uses of rubber in the past, are now made of plastic. Concluding: products
disappear from the rubber scene and new ones emerge. This strongly complicates
the analysis, because, even if one might be able to forecast disappearance

of an end-use, it is quite impossible to accurately predict which new end-uses

may come to the fore.

Looking at rubber—-consumption by nen-tire end-uses as a whole, it is very
interesting to see that there is a very smooth pattern and that total non-tire
rubber consumption can be very well related to total production of the country
concerned. Data permit to do this analysis for seven {groups of) countries:
United States and Canada, Japan, West-Germany, France, the United Kingdom,
Italy and Brazil. Since for these countries rubber consumption in the non-

tire gector has been about 40 % of total rubber consumption all through the
sixties and the seventies {cf. table A.4}, and assuming the same percentage

for the rest of the world, the relationship between non-tire rubber consumption

and GDP can be determined.
Projections of rubber consumption may now be derived by basing calculaticons

on the three GDP-scenarios, presented in chapter 2. Results are given in

table 6.2,
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Table 6.2 Projections of non-tire rubber consumption {(in thousand tons)

United States + Canada

Japan

Germany, Fed.Rep.

France

United Kingdom

Italy

Brazil

Rest of the World

{excl. Asian CPEC)

World total
{excl. Asian CPEC}

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

1985

1,438
1,575
1,673

619
651
680

432
456
478

182

191 .

200

246
266
280

266
282
296

174
183
191

2,734
2,855
2,964

6,090

6,459
6,762
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1990

1,628
1,978
2,238

798
908
999

533
612
676

218
248
275

271
320
356

322
372
414

239
272
300

3,292
3,692
4,018

7,302
8,403
9,274

1995

1,835
2,448
2,929

1,022
1,253
1,445

654
811
942

259
320
371

298
382
449

387
485
567

324
398
459

3,988
4,803
5,478

8,766
10,899
12,640

2000

1,989
2,903
3,606

1,267
1,672
2,021

775
1,037
1,264

299
398
485

316
442
546

449
609
748

425
559
675

4,744
6,137
7,339

10,264
13,757
16,744



6.4

6.2 Rubber demand in the tire sector

6.2.1 Rubber demand for passenger car tires

Deriving rubber demand for passenger car tires from the number of tires presented
in the previous chapter, is a rather straightforward exercise: multiplying tires
and their xespective rubber contents. Some questions need to be answered:

- what is the average rubber content of a passenger car tire;

what i=s the difference between conventional tires and radial tires;

is a change in rubber content to be anticipated;

!

what is the reduction in elastomer use of retreading a tire?

A major problem in this exercise is to derive good estimates of the weight of
the elastomer content in different types of tires, Scattered information is
available in published and unpublished sources showing elastomer content in
various types of tires by country and over time. These statistics indicate that
there is considerable variation among countries but not much variation over time
except for such countries as the USA in recent years. We used these sources to
obtain estimates for passenger car tires in the major countries, including the
United States, Japan and certain EEC countries. These estimates vary by country
depending on the average size of passenger cars. For countries or regions for
which no adequate information has been obtained, elastomer weight per tire has
been estimated by assessing average car size. As additiopal information, radial
tires have been estimated to contain 10 per cent more rubber per tire than
conventional tires. The estimation results on elastomer weight are presented in
table 6.3. A small decrease js anticipated for the USA, Canada and australia and

New Zealand because of a reduction in car size.

Elastemer content of remoulded tires has to be dealt with separately since these
tires absorb far less (new) rubber. The reduction in elastomer use has been
estimated at 55 per cent, based On various statistical sources and discussions

with experts.
The results of the multiplication of numbers of tires and their respective

elastomer weights are presented in table 6.4 for scenario a and in table 2.43

for all scenarios.
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Table 6.3 Elastomer weights of passenger car tires (in kg).

1980 1585 1990 1995 2000
1. United States C 6.0 5.9 5.8 5.7 5.6
' 6.6 6.5 6.4 6.3 6.2
2. Canada C 5.9 5.8 5.7 5.6
R 6.5 6.4 6.3 6.2 6.0
3. Japan o 4.6 4.6 4.6 4.6 4.6
5.1 5.1 5.1 5.1
4-5, Oceania C 5.9 5.8 5.7 5.6 5.4
6.5 6.4 6.3 6.1 6.0
6. Germany ,Federal C 5.3 5.3 5.3 5.3 5.3
Republic of R . 5.8 5.8 5.8 5.8 5.8
7. France C 5.2 5.2 5.2
R 5.7 5.7 5.7 .
8. United Kingdom c 5.2 5.2 5.2 5.2 5.2
5.7 5.7 5.7 5.7
9-14. Northern Burope I C 5.2 5.2 5.2 5.2 5.2
5.7 5.7 . 5.7
15-18. Northern Europe II C 5.1 5.1 5.1 5.1 5.1
5.6 5.6 5.6 5.6 5.6
19. Italy C 5.0 5.0 5.0 5.0 5.0
5.5 5.5 5.5 5.5 5.5
20-25, Socuthern Europe C 4.9 4.9 4.9 4.9
. 5.3 5.3 . 5.3
26-32, Eastern Europe C 4.6 4.6 4.6 4,6 4.6
R 5.1 5.1 5.1
33-58 Rest of the world C 4.6 4.6 4.6 4.6 4.6

R 5.1 5.1 5.1 5.1 5.1

Notes: C = Conventional tires
= Radial tires

o
t

~ 89 -



Table 6.4 Projections of rubber demand for passenger car tires

{in thousand tons] for the standard scenario Gl

II1.

IIT.

v,

VI.

VII.

IX.

XI.

XII.

World total (excl. Asian CPE

North America
Asia, developed
Oceania, developed
North-West Europe
South-West Europe
Eastern Eurocpe

Latin America +
Caribbean

South Asia

South-East -+
East Asia

Middle Bast +
North Africa

Other Africa

countries)

1985
1194,
160.
74.
530.
214,
139.

231.

24.

52.

42.

88,

2748,

- an -

1990
1175.
179.
76.
490.
215.
160.

2817,

31.

79.

49,

107.

2848,

1995
1098.
178.
75.
450.
212,
186.

362.

39.

114.

54.

127.

2896.

2000
1048.
167.
74.
406.
212.
214.

44].

46.

170.

60.

147,

2984.



6.7

6.2.2. Rubber demand for commercial vehicle tires

The determination of rubber demand for commercial vehicle tires follows the same
gystem as in the case of passenger car tires., The gsame problems are encountered

as well.

Elastomer weight estimates of commercial vehiclé tires, however, are even nore
difficult to obtain. Abhout half of commercial vehicles use big passenger car
tires. The rest differ considerably, depending on vehicle size. Information

for some countries for some sizes of commercial vehicle tires hés been cbtained.
Using weighted averages and introducing some adjustments we arrived at the
figures presented in table 6.5. Countries and regions for which no information

was available were treated in the same way as in the case of passenger car tires.

Afterwards rubber demand for commercial vehicle tires may be calculated. Results

are shown in table 6.6 for scenario Gl only and in table A.44 for all scenarios.
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Table 6.5 Elastomer weight of commercial vehicle tires {(in kg).

9-14.

15-18,

19.

20-25

26-32.

33-36,

39-43,

44-52,

53-54,

85-58.

United States

Canada

Japan

QOceania

Germany, Federal

Republic of

France

United Kingdom

Northern Europe I

Northern Europe II

Italy

Southern Europe

Bastern Eurcpe

Latin America

3. Asia

E. + S.E. Asjia

Middle East +

N, Africa {oil)

Other Middle East +

Africa

O

1980-2000
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22.6
24.9

22.6
24.9

13.6
14.7

22.6
24.9

27.1
29.9

24.9
27.1

23.7
26.0

26.0
28.3

23.17
26.0

22.6
24.9
20.3

22.6

22.6
24.9

13.6
14.7

12.4
13.6

13.e
14.7

14.7
15.8

12.4
14.7

Notes: C

R

Conventional tires
Radial tires
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Table 6.6 Projections of rubber demand for commercial vehicle tires
(in thousand tons) for the standard scenario Gl

1985 1990 1995 2000
I. North America 1458, . 1611, 1592. 1556.
II. Asia, developed 421. 515. 601. 698.
III. Oceania, developed 82. 82. 82. 83.
Iv. North-West Europe ' 467, _ 482, 504. 531.
V. South-West ﬁurope 184, 193, 200, 214,
VI, Eastern Europe 370. 377. 383. 389.
VII. Latin ABmerica + 205. 223. 244, 267.
Caribbean
IX. South Asia 36. 43. 52. 62.
X. South-East + 76. 96. 116. 150
East Asia
X1, Middle East + 38. 42, 43. 48.
North africa
XII. Other Africa 109, 135. 166. 199.
World total (excl. Asian CPE 3445. 3799, 3985. 4198,

countries}
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©6.2.3 Rubber demand for other tires

Thusfar, rubber demand has been derived and projected for passenger car tires and
commercial vehicle tires. This leaves untreated those groups of tires (and tubes)
used for tractors, airplanes, motorcycles, scooters and bicycles. They may

be estimated at about 6 % of world rubber consumption in 1975. We relate this
end-use to GDP on a world scale (excl. Asian Centrally Planned Ecconomies) and

arrive at projections presented in table 6.7.

Table 6.7 World rubber demand {excl. Asian Centrally Planned Economies) for tires
other than theose for passenger cars and commercial vehicles (in
metric tons), for three scenarios.

scenario 1985 1950 1995 2000

Rubber demand Gl 1,075 1,290 1,545 1,810
G2 1,140 1,485 1,925 2,430

G3 1,195 1,635 2,230 2,955

6.2.4 Rubber demand in the tire sector

Having thus far excluded Asian Centrally Planned Economies, all components of
rubber demand for tires have been projected. Simply adding up results in table
6.8.

Table 6.8 World rubber demand in the tire sector (in 1000 metric tons} for
five scenarios

scenario 1985 1920 1995 2000

World (excl. Asian Gl-a 7,268 7,937 8,426 8,992
CPE countries) @2-b 7,696 8,940 10,136 11,599
G2-c 7,732 9,042 10,263 11,738

G3-4 8,103 9,818 11,660 14,016

G3-e 8,139 9,918 11,792 14,158
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6.3 World demand for rubber

In sections 6.1 and 6.2 world demand for rubber in the non-tire sector and the
tire sector has been derived. Aggregating these two sectors by adding the totals
of table 6.2 and table 6.8, world demand for rubber, excluding Asian Centrally

Planned Economies is obtained. Results are shown in table £.9.

Table 6.9 World rubber demand {(in 1000 metric tons} for five scenarios.

scenario 1985 1990 1995 2000

World {excl. Asian Gl-a 13,358 15,239 17,192 19,256
CPE-countries) G2-b 14,155 17,343 21,035 25,356
G2-¢ 14,191 17,445 21,162 25,495

G3-d 14,865 13,0092 24,300 30,760

G3-e 14,501 19,192 24,432 30,902,

It is interesting to note that differences between scenarios b and ¢ are minor, -
implying that scenarios for different saturation levels hardly affect future
rubber consumption. On the other hand, different levels of economic growth will
have an enormous impact on future rubber demand, as can be derived from results

of different economic scenarios: Gl, G2 and G3.

Thusfar no attention has been paid to the case of China (and the other Asian
Centrally Planned Economies). It needs no further clarification that it is
extremely difficult to obtain information om the structure of rubber consumption
and its relationship to such indicators as income and production. In order to
give some impression, we might calculate the effects of growth in GPP in China
on rubber consumption, assuming an elasticity of 2.0, which presumably is as
good a guesstimate as any other. Further basis for the analysis is estimated
rubber consumption in 1980, amounting to 500 thousand metric tons. Results are

presented in table 6.10.

Table 6.10 Estimated rubber demand in Asian Centrally Planned Economies (in

thousand metric tons), for 3 economic gcenarios (cf. chapter 2)

scenario - 1985 1990 1995 2000

Asian Centrally Gl 809 1,400 2,446 4,085
Planned Eccnomies G2 881 1,742 3,473 6,628
G3 946 2,039 4,432 9,228
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Combining tables 6.9 and 6.10 gives total world rubber demand for 1985,
1990, 1995 and 2000, as shown in table 6.11.

Table 6.1l1 Estimated world rubber demand {(in thousand metric tons)

for five scenarios

scenario 1985 1890 1995 2000

Total world Gl~a 14,167 16,639 19,638 23,341
G2-b 15,036 19,085 24,508 31,984

G2-c 15,073 19,186 24,635 32,123

G3-d 1%,811 21,131 28,732 39,988

G3-& 15,847 21,231 28,864 40,130
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Chapter 7. NR versus SR: Demand and Supply - Some tentative conclusions

In this chapter a review of supply projections will be given for natural
rubber (hevea), Guayule and synthetic rubber., Afterwards a preliminary
division of total demand for rubber into NR and SR will be presented.
Finally, in a confrontation between the above, the prospective supply-demand

position for MR and SR will be assessed.

7.1 Review of rubber supply

7.1.1 Supply of NR (hevea)

Natural rubber (NR} can be detracted from numerous trees, plants, vines

and shrubs. However, thusfar only Hevea Brasiliensis and Guayule have been
commercially produced in any gquantities anywhere. The subject of this section
is the supply of the only viable economic natural rubber crop available
to-date: Bevea rubber. Prospects for Guayule rubber will be discussed in the
following section. Since this papex only tentatively deals with rubber
supply and the report on part 2 of the study will elaborate on rubber supply,

a brief review of supply prospects will suffice.

Natural rubber is produced in many tropical parts of countries all over the
world. The centre of NR production is the South East Asian region. Malaysia,
Indonesia and Thailand provided about 80 % of world NR production in 1979.
Other important producers are Sri Lanka (4.0%), India (3.8 %), Liberia (1.9 %),
Philippines (1.7 %) and Nigeria (1.4 %).

Supply projecticns for NR are themselves to some extent independent of future
demand. As the share of NR in total demand is at present only 30 percent, whilst
on technical considerations it could be much higher, a growth in NR supply out-
stripping growth of total demand is possible.This encroachment would lead to price
competition between NR and SR. Future development of production costs of both NE
and SR will determine whether the price level of NR, resulting from this price
competition, provides sufficient incentive to expand NR capacitv at a faster
rate than the growth of total demand. This theme will be further developed in
part 2 of cur study. At present we shall confine curselves to an inventory of
supply projections by other groups and individuals, commenting on these projec—
tions and thus deriving a set of tentative projections of NR supply which we

consider reasonably realistic.

In table 7.1 below, data and projections for five-year periods are presented.

Projecticons are given as derived in:
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p -1 Planters® Bulletin of the Rubber Research Institute of Malaysia,
Kuala Lammpur, September 1970.

P -2 The Agro-Economic Norm of Natural Rubber Production, Association of

Natural Rubber Producing Countries, Kuala Lumpur, October 1976.

p —3 Proceedings of the 25th Assembly of the International Rubber Study
Group, Washington D.C., June 1978,

p -4 B.C. Sekhar, T.Y. Pee: Natural Rubber, potentials for the future,
Malaysian Rubber Research and Development Board, Kuala Lumpur, 1979.

p -5 Proceedings of the 92nd International Rubber Study Group Meeting,
London, October 1979,

p -6 Proceedings of 26th Assembly of the International Rubber Study Group,
Kuala Lumpur, October 1980 (forthcoming).

p -7 Projections as compiled by the author of this paper.

Below projections are evaluated country by country and three projections of
production are derived based upon the authors judgement. These projections

by means of "prospects" will be improved in the report in part 2 as has already
been mentioned above. Three prospects per country will be developed,

thus only indicating broad lines:

I. low levels of prospective production

IT. medium levels of prospective production

III. high levels of prospective production.

Data and (average) projections as given in the above 6 publications are
presented in figure 7.1 and 7.2. World totals and projections according to

our three prospects are shown in figure 7.3.

Malaysia
A Steep increase in production in the 1960s was the basis for a rather high

forecast for 1980 in publication p.l, which was published in 1970. Projections,
carried out in fhe second half of the 1970s were decreasingly optimistic but
still rather much in line eXcept p-6 as presented by P.0. Thomas in a paper for
the 26th Assembly of the IRSG. Results of this latter set of projections,
broadly show a continuation of the trend calculated as a straight

line between production in 1960 and 1980. Major problems are:
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- insufficient availability of labour which may require more labour extensive
techniques to be introduced, resulting in a lower yield per hectare;

- improved technology which may increase flexibility in production rather than
overall production levels;

- alternative crops like palm oils being still more economically attractive.

It is as yet hard to predict whether improvements in clones and tapping methods

and increase in smallholder area will offset these negative aspects and provide

the basis for a continuing increase along the lines as were prevalent in the past

decades.

The following prospects may be censidered:

I. continuation of the trend since 1973;

II. projections which are slightly lower than these given by p-6;

III.projections which are slightly higher than p-6.

Results are given in table 7.1, on the lines for p-7.

Indcnesia

As can be seen in table 7.1 and figure 7.1, the Agro-Economic¢ Norm Study
derived very optimistic projections for Indonesian rubber production in

the 1980s. Even the low estimate for 1980 is more than 15 % too high, while
the high estimate for 1980 is more than 30 % too high. Projections p-3, p-4
and p-5 are rather much in line, predicting a continuation of the current
trend, However, a paper presented by the Indonesian delegation to the 26th
Assembly of the International Rubber Study Group in October 1980, showed
plans for huge levels of replanting and hew planting in the 1980s, totaling
more than 1,000,000 hectares. This should push production by 1990 to
1,700,000 tons. This target may coincide with our prospect III. Prospect I
then may be defined as continuation of the current trend, and prospect IT
may be calculated as the average of I and III. Results are shown in table
7.1: p-7,

Thailand

Thailand is the only major natural rubber producing country where NR
production predictions in the past have turned but to be lower then
realization. Besides, including the Agro Economic Norm Study, all predictions
are reasonably close together., In his paper for the 26th Assembly of the
International Rubber Study Group, Slearmlarp Wasuwat gave two sets of
predictions:

- trend: what can be achieved with existing development activities;

- potential: what will be produced if new development activities are

implemented,
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This latter set of projections seems guitable as our prospect III. The
trend projections will be used as prospect 1II. In order to give room for
a more pessimistic view, a set of projections is introduced as prospect I

which is slightly lower than the above "trend®.

Sri Lanka

For the last decade Sri Lanka's NR production has been constant, as can be
derived from table 7.1 and figure 7.2. Proijections, however, unanimously

show an increase over the years to come. The following prospect may be used:

1. no increase: a constant level of 150,000 tons;

II. a small increase: 190,000 tons in 1990 and 230,000 tons in 2000;

ITI. a somewhat larger increase: 210,000 tons in 1990 and 300,000 tons in 2000.

Africa

Production of NR reached a top level of 230,000 tons in 1974 and declined
afterwards to 188,000 tons in 1979. This is due to a decrease in productien
in that period of 33 % in Nigeria, 30 % in Liberia and 28 % in Zaire. However,
projections of the International Rubber Study Group show an increase for the
decade ahead. These might be used as prospect III, The other prospects then
may be formulated as:

I. small decrease;

II. average of I and III;

III. the above menticned IRSG projections.

Others

About one third of NR produced by countries in the category "Others" comes
from India. Other major members of this group are Philippines, Vietnam and
China, It is very hard to formulate scenarios. The following prospects might
be acceptable:

I. starting from 450,000 tons in 1980, increasing 50,000 tons per 5 years;
II. ditto, increasing 100,000 tons;

IIT. ditto, increasing 150,000 tons.

World total

Total NR production for 5-year periods is shown in figure 7.3. The above
defined three scenarios now may be derived by adding projections by country

or region. Results are shown in table 7.1 and in figure 7.3 as well. A& further
evaluation will be appropriate when the supply-demand balance is discussed
because the prospects I and III broadly depict the range of prospective NR
supply for the world as a whole. Realization of these projections will depend

on prospective demand as well.
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Table 7.1 Production

of natural rubber in thousand metric tons.

Country, regien d/p code last
cbservation 1955 1960 1965 1970 1975 1980 1945 1990 199% 2000
Malaysia d 700 785 917 1,269 1,459
-1 1969 2,100
- 2 low 1974 1,880 1,985 2,050
high 2,335 2,520 2,665
average 2,110 2,255 2,360
p -3 1977 1,950 2,250 2,750
p~4 1978 2,000 2,400 2,700
p-5 1978 1,750 2,250 2,750
p -6 1979 1,850 2,000 2,500
p~71I 1979 1,700 1,800 1,900 2,000
II 1,800 1,950 2,125 2,300
III 1,900 2,100 2,350 2,600
Indonesia d 749 .620 716 815 B23
- 2 low 1974 1,080 1,410 1,800
high 1,210 1,600 2,150
average ‘1,145 1,505 1,975
p- 3 1977 950 1,050 1,175
p -4 1378 920 1,010 1,100
p-5 1978 950 1,050 1,175
p -6 1979 1,000 1,700
p-71I 1979 1,000 1,150 1,250 1,350
ir 1,000 1,425 1,62% 1,775
III 1,000 2,000 2,200

1,700
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Production of natural rubber in thousand metric tons.

Table 7.1 (cont. 1)
Country, region 4a/p code last
observation 1955 1960 19265 1370 1975 1980 1985 1990 1995 2600
Thailand 132 171 216 287 335
2 low 1974 475 645 950
high 550 800 1,150
average 515 725 1,050
p-3 1977 500 600 825
P 4 1978 540 785 1,140
p-75 1278 540 750 1,000
p - 6 trend 1979 585 207 1,289 1,677 1,849
potential 585 947 1,405 2,012 2,264
average 585 927 1,347 1,845 2,087
p-7I1I 1979 800 1,160 1,350 1,550
il 205 1,230 1,675 1,850
III 945 1,405 2,010 2,265
Sri Lanka d 94 29 118 159 149
2 low 1974 180 190 17¢
high 205 230 220
average 195 210 125
p-3 1977 170 190 215
p- 4 1978 180 185 195
p-5 1978 165 185 200
p-71 1979 150 150 156 150
It 165 180 195 210
ERN 180 210 260 300

24
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Table 7.1 {cont. 2} Production of natural rubber in tﬁousand metric tons.

Country, region d/p code last
observation 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
africa a 100 137 159 213 218
p-3 1977 255 310 360
p-5 1978 215 300 350
p-71 1979 185 180 175 170
11 ' 245 265 290 310
ITI . 300 350 400 450
Others d 185 204 219 200 285
p-3 1977 440 500 575
p-75 1978 415 500 600
p-7t¢k 1979 500 550 600 650
I1 550 650 750 850
111 600 750 900 1,050
World Total d 1,950 1,990 2,353 3,103 3,315
p~3 1977 4,250 4,900 5,900
p-4 1978 ' 4,350 5,245 6,135
p-5 1978 ' 4,000 5,000 6,000
p-71 1979 4,335 4,930 5,425 5,870
I 4,665 5,760 6,660 7,295
IIT 4,925 6,215 7,920 8,865

d = data
P - 1top~ 6 rafer to projections as mentioned in the text.
p - 7: scenarios for prospective production (see text}.
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7.1.2 Guayule rubber

Guayule is a bushy perennial crop with an elaborate system of roots, allowing
it to grow in rather dry areas. The plant grows best in well drained socils.
Rubber constitutes 10 - 25 % of the total (dry) weight of the plant, depending
on the type. About two-third of the rubber is found in the stems and branches

and about one-third in the roots.

Rubber is obtained by either harvesting the plant including the roots, or by
mowing off the bushes about 5 cm, above the ground. Most roots resprout and
grow into new shrubs so fast that a thus developed one year old bush becomes
as large as a two-year old seedling; in this way two crops are rapidly
produced while avoiding the expensive replanting with seedlings normally

required. It is unknown whether more than two crops can be produced in this way.

In the early part of this century Guayule,only growing in Mexico(and some Southern

parts of the USA), accounted for some 10 % of total world rubber production
and some 50 % of total US rubber consumption. In the 1920s Guayule was almost
custed because guantities of relatively cheap Hevea came on the market. To
assure supply of rubber during the Second World War, many Guayule plantations
were set up during that period. Total production then amounted some 5 thousand
tons per year as a maximum. In the 1250s Guayule was outclassed by synthetic

rubber.

After the oil crisis in 1973-74, a strong resurgence of interest and activity
concerning Guayule appeared. Following an Inﬁernational Conference on the
Utilization of Guayule in November 1975, the USA National Academy of Science
set up a Panel of Senior Scientists to examine Guayule as an alternative
source of natural rubber. Important conclusions of the Panel from the point
of view of this study were:
— Guayule rubber and Hevea rubber have chemical and physical properties that
are virtually identical;
- new agricultural techniques and extracticn methods need to be developed
if the plant is to be a commercially wviable crop;
- Guayule has potential to become important to the USA's economy and security;
- Guayule cultivation might help less developed groups or countries, also in

other parts of the world, to provide a living under dessert conditions.
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To the 26th International Rubber Study Group Assembly, a report was presented
concerning the Third International Guayule Conference in California in April

1980. It might be concluded that research on plant quality and cultivation
condition is going on very well. Further it has been calculated that production

of Guayule rubber is commercially viable if Hevea rubber prices are over US § 1.60
per kg, which is slightly higher than the prevailing Hevea rubber price,

Still, problems come to the fore in the area of harvesting and processing.

In view of the nature of the cropping method, large scale industry seems most
appropriate, whereas some additional production might be in the smalilheclder
sector. Efforts, made so far, to get such an industry geing are marginal and

seem to reflect the feeling that Guayule rubber production should only get

started cn a larger scale if circumstances really required it. Otherwise
substantial Guayule rubber preoduction does not seem likely in the current

century.

7.1.3 Production of synthetic rubber

Large scale preduction of synthetic rubber (SR} emerged when, during the
Second World War, supply of NR was insufficient, largely because of blocked
supply lines. In the fifties and sixties production of SR increased
dramatically because demand for elastomers, particularly in the automotive
sector, grew much faster than supply of NR, thus creating a reduction in the
share of NR in total demand from 64 % in 1955 to some 30 % in the late
seventies. This was feasible owing to technological improvements in SR,

enabling SR to take over from NR.

Some synthetic rubbers have properties which are essential, or highly preferable,
for some end uses. A large part of SR, however, the general purpose synthetic
rubbers, is in direct competiticn with NR for important end uses. A surplus of
NR and SR capacity to cover this type of demand will lead to a price decline
for both types. In the past, this did not reduce current NR production, but

led to idle capacity in the SR sector. In contrast to expansion of NR capacity,
SR capacity takes only a few years to increase. Planning SR investment therefore
has to take intec account the projected overall demand for general purpose
rubbers, and the projected supply of NR. It is therefore more inappropriate

to make separate production projections for SR than it is for NR, without
taking into account developments in demand. Some further remarks on this
subject will be made in the next section. More elaborate attention to supply-

demand interaction of NR and SR will be paid in the coming paper on part 2.
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7.2 Tentative &ivision of total rubber demand into NR and SR

In section 7.1, it has been stated that the share of NR in total demand,

which is at present only 30 %, could be much higher on technical considerations.
Whether this share may increase in future or on the contrary may decrease will
depend on prices, production costs and availability as well, This theme will

be elaborately analyzed in part II of the demand supply analysis of rubber.

In this secticon some calculations will be made, with a maior focus on
availability of NR. We shall begin to assume that the current share of NR
per end-use per region will not change until the year 2000, It will later
become clear that this assumption is thoroughly irrealistic. On the basis
of this assumption "projections of NR demand" can be calculated, which then
can be compared with supply projections of NR as developed in section 7.1.
It cannct be sufficiently emphasized that the following sub-sections do not
provide projections, but only give calculations in order to obtain a

preliminary picture of prospective availability of NR in relation to demand.

7.2.1 NR-demand in the non-tire sector

In section 6.1, table 6.2, projections of non-tire rubber consumption have
been presented. Using current NR-shares per region, it has been calculated
what NR-demand for these end-uses would be if these NR-shares were tc reamin
constant. Current NR-~shares are defined here as the average share of NR

during 1977-1979 and are presented in table 7.2,

Table 7.2 Average NR-share in the non-tire sector per region (percentage)
during 1977-1979

share
usa + Canada*) 14.3
Japan 23.1
Germany, Fed.Rep. 18.2
France 21.2
United Kingdom 23.6
Italy 23.8
Brazil 15.5
Rest of the World 27.0

{excl. Asian CPE countries)

%) 1977-1978 only
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Subsequently “projections" of NR-demand are derived and presented in

table 7.3.

Table 7.3 Projections of NR~demand in the non-tire sector (in thousand tons)

1985 1990 1995 2000

United States + Canada Gl 206 233 262 284
G2 225 283 350 415

G3 239 320 419 524

Japan Gl 143 184 236 293
G2 150 210 289 386

G3 157 231 334 467

Germany, Fed.Rep. Gl 79 97 119 141
G2 83 111 148 189

G3 87 123 171 230

France Gl- 39 46 55 63
G2 40 53 68 85

G3 42 58 79 103

United Kingdom Gl 58 64 70 75
G2 63 76 90 104

G3 66 84 106 129

Italy Gl 63 77 22 107
G2 &7 89 115 145

G3 70 98 135 178

Brazil . Gl 27 37 50 66
G2 28 42 62 87

" G3 30 47 71 105

Rest of the World Gl 738 889 1077 1281
{Excl. Asian CPEC) G2 771 997 1297 1657
G3 800 1085 1479 1982

World total Gl 1353 1627 1961 2310
(excl. Asian CPEC) G2 1427 1861 2419 3068
G3 1491 2047 2794 3718

7.2.2 HNR-demand in the tire sector

Similarly to the non-tire case in 7.2.} NR-demand is obtained by estimating

the current NR-share per tire per region and multiplying this with total
rubber required for that type of tire in that particular region. Estimated
percentage NR-shares are presented in table 7.4. It has further been assumed
that retreading of tire does not require NR as virtually all NR goes into side-
walls. "Projections" of NR-demand per region are presented in table A.45 for
passenger car tires and A.46 for commercial wvehicle tires. World totals,
excluding Asian Centrally Planned Economy Countries are given in table 7.5.

Por other tires, the NR-share has been estimated at 35 %. "Projection" results

are also shown in table 7.5.
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Table 7.4 Estimated NR-share for tires (percentage)

1.

2.

3.

4-5.

6.

7.

8.

9-10.

15-18.

1G.

20-25.

26-32,

33~36.

39-43.

44-52,

53-54,

55-58.

Notes:

United States c
R
Canada C
R
Japan C
R
Oceania C
R
Germany, Fed.Rep. cC
R
France c
R
United Kingdom C
R
Northern Europe I c
R

MNorthern Europe II C

R

Ttaly C

R

Southern Europe C

R

Eastern Europe C

R

Latin America C

R

S.Asian C

R

BE. + S.E. Asia C

R

Middle East + C

N.Africa {(o0il} R

Other Middle East C

+ Africa R

C = conventional tires
R = radial tires

NR-share

passenger car

comnercial vehicle

tires
13 28
34 63
13 28
34 63
17 43
39 63
17 43
39 63
17 43
39 63
17 43
39 63
17 43
39 63
17 43
39 63
17 43
39 63
17 43
39 63
17 43
39 63
11 18
34 48
11 18
34 48
34 53
74 78
39 53
84 a3
13 23
34 58
21 18
59 73
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Table 7.5 Projections of world NR-demand in the tire sector (in thousand
tons), excl. Asian CPEC

Passenger car tires

Commercial vehicle tires

Other tires

Total tires

scenario

Gl=-a
G2-b
G2-c
G3-d
G3-e

Gl
G2
G3

G1
G2
G3

Gl-a
G2-b

G2-c

G3-4
Gl-e

- 112 -

1985

887
922
934
966
978

1,646
1,779
1,897

375
400
420

2,908
3,101
3,113
3,283
3,295

1990

987
1,058
1,093
1,147
1,182

1,962
2,292
2,549

450
520
570

3,399
3,870
3,908
4,270
4,301

1995

1,035
1,155
1,198
1,298
1,342

2,088
2,636
3,088

540
675
780

3,663
4,466
4,509
4,714
4,758

2000

1,097
1,293
1,339
1,521
1,568

2,207
3,014

3,716

635
850
1,035

3,939
5,157
5,203
6,272
6,319
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7.2.3 Woxld demand for rubber

In section 7.2.1 and ?.2.2 preliminary NR-demand projections have been
derived for the non-tire sector and for the tire sector,

Aggregating these two sectors, by adding the totals of table 7.3 and table
7.5, gives world demand for NR, excluding Asian Centrally Planned Economies,
It has to be stressed again, that these projections are based on the
assumption of the share of NR in each specific end-use remaining constant.

Projection results are shown in table 7.6.

Table 7.6 World NR-demand {in thousand tons)

scenario 1985 1290 1995 . 2000

World (excl. Asian Gl-a 4,261 5,026 5,624 6,249
CPE countries) G2-b 4,528 5,731 6,885 8,225
G2-c 4,540 5,766 6,928 8,271

G3-d 4,774 6,317 7,508 9,990

G3-e 4,786 6,348 7,552 10,037

As far as China is concerned, the current NR-share in total rubber consumption
is 80 %, We asgsume that this will decline in future owing to the increasing
openness cof the Chinese economy, the ongoing efforts of developing a

Chinese oil industry and the availability of NR. The NR-share and NR-demand
are projected to develop as shown in table 7.7. China and the other Asian

CPE countries are lumped together,

Table 7.7 HNR~-demand in Asian Centrally Planned Economies (in thousand tons)

scenario 1985 1990 .~ 1995 2000

Projected NR percentage 70 60 50 40
NR-demand Gl 566 840 1,223 1,634
32 617 1,045 1,737 2,651

G3 662 1,223 2,216 3,691

At this stage world totals (table 7.8) ¢an be derived by adding tables
7.6 and 7.7,
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Table 7.8 World NR-demand {(in thousarnd tons)

. scenario 1985 1990 1995 2000

World Gl-a 4,827 5,866 6,847 7,883
G2-b 5,145 6,776 8,622 10,876

G2-c¢ 5,157 6,811 8,665 10,922

G3-d 5,436 7,540 9,724 13,681

G3-e 5,448 7,571 9,768 13,728

7.3 HR versus SR -~ some tentative conclusions

This study on "Demand and supply of natural rubber" has as its objective to
indicate a production policy that optimally meets demand for natural rubber.
As has been stated in section 1.2, three parts of the rubber economy need to be
studied in order to properly derive conclusions absout such a production
policy:
a - to analyze total demand for rubber;
b - to analyze current and prospective production of rubber;
¢ - to assess and predict the share of NR in relation to

(1) technical aspects

(2} economic aspects

{3} availability of hevea and non-hevea types of rubber.

a. At this stage of the study, at the end of part I, total demand for rubber has
been elaborately analyzed and forecasts have been pregsented for three economic

scenarios (growth in GDP per country) and three saturation levels for passenger

cars. It has been concluded that the effect of different  saturation levels

on rubber consumption is virtually zero. It is therefore adequate to concentrate

cn economic growth scenarios.
b. Natural rubbker production has not yet been analyzed in detail. However, scme
scenarios for prospective NR production have been drawn up (table 7.1), as

tentative projecticns. They are again presented in table 7.9.

Table 7.9 Scenarios for future production of NR (in thcousand tons)

scenario 1985 1990 1995 2000

World I 4,335 4,930 5,425 5,870
11 4,665 5,760 6,660 7,295

ITI 4,925 6,215 7,920 8,865
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The scenaricos I, IT and III refer to low, medium and high production forecasts.
A more detailed analysis about feasibility and accuracy of these scenarios

will be undertaken in part II of the study.

¢. The NR-share in total rubber demand has not changed dramatically over the
past decade. However, largely because of the introduction and further
penetration of radial tires, the NR-share in the tire sector has increased.
This increase therefore, can be attributed to technical factors. In the nonQ
tire sector, on the other hand, NR has lost ground over the past decade,
partly owing to the further penetration of special purpose rubbersz and partly
becaugse of an increase in NR prices, which resulted from a lack of NR
availability and increased SR prices, Over the past decade, the NR~share in
the non-tire sector decreased e.g. from 19 % to 13 % in the USA,

from 45 % to 23 % in the United Kingdom, from 38 % to 17 % in Germany en from
38 % to 21 % in Japan.

In general, it may be concluded that the current NR-share per end-use,
certainly is not on the high side and might increase, if NR were available,
perhaps in combination with some relative NR price decrease. This will be
studied more in detail in part II, Here, the current NR-share per end-use has
been applied to assess the future supply-demand situation for NR. Results have
been derived in section 7.2 and are again summarized for the economic scenarios

only in table 7.10.

Table 7.10 World NR-demand {in thousand tons}

sCenario 1985 1990 1995 2000

world Gl-a 4,827 5,866 6,647 7,883
G2-b 5,145 6,780 8,623 10,876

G3-d 5,436 7,536 9,723 13,681

In order to obtain information about supply-demand discrepancies for NR,
supply-demand has been calculated for the 3 x 3 combinations of supply

scenaxrios (I, II, IIT) and demand scenarios (Gl, G2, G3). Results are shown

in table 7.1%.
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Table 7.11 Supply minus demand for NR for 9 combinations of scenarios
(in thousand tons)

scenario
combination 1985 1990 1995 2000
World I-Gl ~-492 -936 -1,422 -2,013
1-G2 -810 -1,846 -3,197 -5,006
I-G3 -1,101 -2,610 -4,299 -7,811
II-G1 -162 -106 -187 -588
II-G2 -480 -1,0l16 -1,962 -3,581
II-G3 -771 -1,780 -3,064 —-6,386
III-G1 98 349 1,073 982
ITI-G2 ~220 -561 -702 -2,011
111-G3 -511 -1,325 -1,804 -4,816

It can therefore be concluded that "sufficient"™ NR will be available only

in the combined case of low economic growth {Gl) and extremely high NR
production forecasts (III}. Even in this case the very low calculated

"surplus" would no doubt be absorbed through a slightly larger percentage
share of NR in various end-uses. & preliminary conclusion from part I of

this study, therefore, is that the highest NR production forecasts are

unlikely to provide the world rubber industry with sufficient NR to maintain
the present NR-share in all end-uses. As the present share is in a number of
cages already low, not for technical reasons, but because of a certain scarcety,

the preliminary conclusion is that NR capacity should be increased.
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Table A.1 Total rubber consumption, 1950-1975 (in tons)

1955 1960 1965 1970 1975
USA 1,554,174 1,583,299 2,087,794 2,516,918 2,629,685
Canada 85,880 92,495 141,165 186,082 251,557
Brazil 40,304 61,161 64,413 122,093 235,050
Germanyy F.R. 175,791 254,100 366,384 558,812 556,991
France 156,255 221,625 276,963 419,150 433,873
UK 273,913 300,500 369,400 461,800 436,800
Italy 70,003 133,000 200,000 310,000 338,900
Japan n.a. 234,000 377,000 779,000 870,000
Sub-total n.a. 2,876,180 3,883,119 5,353,855 5,751,956
Rest of the world
excl. E. Europe
and China n.a. 517,070 851,631 1,496,145 1,888,544
Total excl. Eastern
Eurocope and China n.a. 3,393,250 4,734,750 6,850,000 7,640,500
E. Burope and China n.a, 469,250 620,250 1,785,000 2,755,000
Grand Teotal World 2,945,000 3,862,500 5,355,000 8,635,000 10,395,000

Source: Rubber Statistical Bulletin

- 118 -



Table A.2 Rubber consumption in the tire sector (in tons)

1955 1960 1965 1970 1975
Usa 975,213 1,010,786 1,327,309 1,602,912 1,643,808
Canada 56,717 64,213 100,349 144,953 171,916
Brazil n.a. 47,497 45,637 79,603 347,215
Germany F.R. n.a. 139,550 207,400 284,000 262,420
France 92,179 126,052 160,369 262,427 283,677
United Kingdom 147,726 158,200 193,200 233,400 213,900
Italy n.a. 71,000 111,000 159,000 161,900
Japan n.a. 99,070 182,750 399,000 540,100
Total n.a 1,716,368 2,328,014 3,165,295 3,424,936

Source: Rubber Statistical Bulletin
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Table A.3 Rubber consumption in the non-tire sector (in tons)

1955 1960 1965 1970 1275
usa 578,961 572,513 760,485 914,006 987,877
Canada 29,163 28,282 40,816 41,129 92,108
Brazil n.a. 13,664 18,776 42,490 87,835
Germany F.R. n.a. 114,550 158,984 274,812 294,571
France 64,076 95,573 116,594 156,723 150,196
United Kingdom 126,187 142,300 176,200 228,400 222,900
Italy n.a. 62,000 89,000 151,000 176,100
Japan n.a 130,930 194,250 380,000 329,900
Total n.a. 1,159,812 1,555,105 2,188,560 2,341,487

Source: Rubber Statistical Bulletin
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Table ‘4.4 Percentage share of tire sector im total rubber consumption

1955 1960 19265 1970 1975
USA 63 64 ' 64 64 62
Canada 3533 69 71 78 65
Brazil n.a. 78 71 65 63
Germany F.R, n.a. 55 57 51 47
France 59 57 58 63 65
United Kingdom 54 53 52 51 49
Ttaly n.a. 53 56 51 48
Japan n.a. 43 4% 51 62
Sub-total n.a. 60 60 59 59

Note: Derived from previous tables.
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Table A.5 Production of natural rubber (in tong)

1955 1960 1965 1970 1975

Malaysia® 638,748 785,405 949,243 1,269,203 1,459,282
Indonesia 737,088 620,252 716,642 815,161 822,500
Thailand 130,181 170,849 216,405 289,663 355,033
Sei Lanka 93,830 98,838 118,311 159,158 148,751
India 22,481 25,192 49,387 89,905 136,019
Others™* 297,700 315,500 330,000 479,400 393,400
Total** 1,920,000 2,015,000 2,380,000 3,102,500 3,315,000

Scurce: Rubber SBtatistical Bulletin.

* includes Singapore for 1955

*% including allowances for statistical discrepancies
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Table A.6 Percentage share of synthetic rubber in total rubber consumption

1955 1960 1965 1970 1975
Usa 58.5 69.3 75.0 77.4 74.7
Canada 47.5 61.4 69.2 72.8 71.3
Japan 4.5 26.8 46.6 63.7 67.2
Australia 23.9 40.8 50.4 57.3 50.1
Germany F.R. 14.7 41.8 56.9 64.1 64.6
France 12.6 41.6 55.7 62.3 64.0
United Kingdom 7.9 39.2 49.5 58.7 61.0
Netherlands 10.1 36.0 49.7 67.6 71.6
Italy 18.6 43.6 56.5 63.6 65.1
Eastern Burope 0.1 10.3 22.9 69.5 80.8
Brazil 1.0 27.2 58.8 69.9 75.0
China n.a. 11.6 0.7 18.6 19.6
India 0.4 12.5 24.0 26.9 19.9
Total world 36.0 52.1 61.2 65.3 67.6

Source: Rubber Statistical Bulletin.

~ 123 -



Table A.7 Classification of countries and regions

II.

ITI.

Iv.

VI.

Note:

North America

1. United States
2. Canada

Asia, developed

3. Japan

Oceania, developed

4., Australia
5. New Zealand

North-West Europe

6. Germany F.R.

7. France

8. United Kingdom

9. Netherlands

10. Belgium + TLuxemburg
11, Demmark

12, Iceland

13. Sweden
14, switzeriand
15, Ireland
16. Norway

17. Finland
18. Austria

South-West Europe

19, Italy

20. Spain

21. Portugal

22. Greece

23. Turkey

24. Yugoslavia

25, Other West Europe

Eastern Europe

26. USSR

27. Csechoslovakia

28. Germany, D.R.

29. Hungary

30. Poland

31. Romania

32. Other Eastern Europe
{Albania, Bulgaria}

VII.

VIII.

IX.

X1,

XI1.

Latin America + Caribbean

33. Brazil
34. Argentina
35. Mexico
36. Others

Asia, Centrally Planned

37. China
28, Others (Afghanistan,Kampuchea,
Laog, Mongolia, Vietnam)

South Asia

39, 1India

40. Bangladesh

41. Pakistan

42, 8ri Lanka

43. Others (Nepal, Burma, Bhutan)

South-East + East Asia

44. Indonesia

45, Malaysia

46. Philippines

47. Thailand

48, Singapore

49, Hong Kong

50, Korea

51. Other Oceania

52. Other Asia (excl. Middle East)

Middle East + North Africa

53. Iran
54. Other oil pro?ucing +
a
Igfael
55. Others

56. Nigeria
57. South Africa
58, oOther Africa

a} Algeria, Bahrain, Irag, Israel, Kuwait, Libyan Arab Jamahiriya, Oman,
Qatar, Saudi Arabia, United Arab Emorates.
b} Cyprus, Egypt, Jordan, Lebanon, Morocco, Spanish Sahara, Syrian Arab

Republic, Tunesia, Yemen.
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Table A.8 Population estimates and projections, 1975-2000 (in millions)

United States
Canada

Japan

Australia

New Zealand
Germany, Fed.Rep. of
France

United Kingdom
MNetherlands

Belgium + Luxemburg
Denmark

Iceland

Sweden

Switzerland

Ireland

Norway

Finland

Austria

Italy

Spain

Portugal

Greece

Turkey

Yugoslavia

Other Western Europe
USSR

Csechoslovakia
Germany, DR
Hungary

Poland
Romania

Other Eastern Europe
Brazil

Argentina

Mexico

Other Latin America
China

Other Asia

India

Bangladesh
Pakistan

Sri Lanka

Other South Asia
Indonesia
Malaysia
Philippines
Thailand
Singapore

Hong Kong
Republic of Korea
Othar Oceania
Other Asia

Iran

Other oil prod. Arab. countries

1975
2136
2247
111l.5%6
13.8
3.1
61l.8
52a.F
55.9
13.7
1.2
5.1
2
Ba2Z
beb
3.1
4.¢
447
Ta b
558
3546
Q.6
9.1
404
21,4
5
2044t
14,8
ife9
1045
3440
21l.3
1i.)
luba.2
254 4
6842
125.8
089%.3
91.9
QU R
9.0
T3
13.4
3.0
23542
1l.09
4245
41.9
23
Ghat
3543
4.0
162
33.0
bho4

Other Middle East + North Africa 53,3

Nigeria
South Africa
Other Africa

657
25.5%
230.0

o2

1980 1985
2222 2322
24940 2545
1i7.¢C 12047
14,4 1543
3.1 3.2
bHlell tUe b
9348 Hhe)
55.8 58,7
l4.1 laoh
1042 1043
Sel 5.2
»2
Ae3 Ba5
6Ha3 bel
3a3 345
Gel Ha2
4o B 4ot
Te? T8
£7.3 B840
37 6 39,7
9.9 iU 3
e b 1d.2
45,2 5048
2243 2342
o £ o5
26645 27T8,8
15.4 15.9
1heT 166
lua.8 11.¢C
35.7 3742
2243 232
1le6 12,0
1219 13944
27«1 2R
Tie® Bhsl
143,1 162,7
A5R,E  101%.9
QB b 10546
1T T3244
AR ,9 10i.¢
fl.R 9545
154 6.6
47.1 £Q.9
1521 aTuel
13.7 159.7
4941 Bhel
474 53.2
Za b e’
4heB 542
3842 41a3
4s5 Sl
175 18,9
6.8 43418
520 £0.8
VY. ERWSH
TTa0 Gre?
29.3 33,4
26444 305.9
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1990
24lab
26a8
173.2
15.9
3.3
Alle 7
Fled
LT
15.1
10,3
fe?
4
Reb
6o D
3.7
47
He G
Teb
Lile e
41.9
iJe7
1geR
he9
Zhedd
5
289.9
1643
165
1l.1
3R, &
2443
17.3
1507
30.2
102.7
184,72
ifth4e.]
11249
aiNe R
1ital
11N,6
1R.3
R
1RRB, 2
177
A3.5
5942
2.7
Caeb
Ghed
BB
20+
£4,9
TQe?
TTed
19178
TP, 3
355,09

1925 2000
249,00 25546
278 20.H8
125,2 127.2
1644 16,7
3.3 3.3
IR 602
Fhat Bhet
R a0 560
1546 lé.0
1C.3 10.3
F ol £.3
o2 ?
Reb Be7
B.0 57
3,9 4.1
ba3 443
4.9 £00
Teb Teb
“le2 6244
bbe? 4E .4
11.1 11.5
1i.5 12.2
£27.9 HRG 4
P47 25.4
ok D
299,6 308,58
1#,R 17«4
1640 lé6e4
1142 11.3
29,8 41.0
?h.4 2645
12.7 13.0
1756 2U2.0
Ilek 329
171.5 l142.5%
207.,0 23086
1111,4 1157.6
119.9 126.2
AhEee?2 Q24,6
127.7 141.2
12€,4 142.3
19,6 21e%
5Fe1 4l
20F. 7 271.7
19,5 21lel
Thei 78,2
bhe® T0.3
2e7 2e8
£ a9 te2
L4762 494 6
Go b Te2
719 23.6
4R,8 K243
81.3 92.2
RfeQ G6a7
12841 1524%
43,8 49,9
§12,5 47 744H



Table A.9 Gross domestic product scenarios for growth

1983/1985 1986/1995 1996/2000

1982

1981
-1

1980
-1.3

1

.5

Gl

United States

1

3.0

1

1.5
2

0.5
1.0

G2

.5

.0

G3

2.5

2.0
3

1.5

1.5

G1

2 Canada

4.0
5.0

2

G2

4.5

4

3.0

G3

4.0 4.5

.0

Gl1

Japan

3

4.5

G2

7.0

.0

5.5

5.0

G3

3.0

.5

3
5

3.5

4
5

3.0
4.0

2.8

Gl

4 Australia

.5
.5

.5
.5

3
3

G2

6.0

G3

1
2
3

1

1.0
2.0
3

1
2

1
1

1

G1

5 New Zealand

G2

.5

a

G3

3.0

3.0 3.5

.5
3.

2.0

.3

2

6 Germany, Fed. Rep. of Gl

.0

4.0

5

G2

5.0

4.0

3.0

G3

3.0

4
5

2.0
3.0

2.0 2

Gl

7 France

.5

3

2.0
2

G2

5.0

i1

G3

1

1.5
3

6.5

1

=-2.0 -1

Gl

8 United Kingdom

1

1.0

1

G2

3

4.0

.5

1

G3

2

.5
4.0

1.5
2

i

1.8

Gl

9 Netherlands

U

3.0

.5
.C

2.0

G2

3

.5

G3

3

2

2.0

3
3

2.0

2

Gl

10 Belgium + Luxemburg

G2

5.0

5.5

4

3

G3

1

1

0.5

0.5
1

1

Q

Gl

Denmark

11

3.0

G2

4.0

3

G3

1 2 1

1

1

2

2

Gl

12 Iceland

3.0
4.0

3.5

2.5

3.0

G2

-

G3

2.5

3.0

2
3

3.0

Gl

13 Sweden

4.0
5.0

G2

.5

4.0

-

G3

1

2.0

1
2

1.5

1

Gl

14 Switzerland

3.0
4

us

5

2.
3

G2

4.5

.5

.0

2.5

G3

3.0

.5

3
4.0

3.0 .5 .5

Gi

Ireland

15

131

3

G2
G3

.5

4

3.5
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Table A.9 -~ continued

1986/1995 1996/2000

1981 1982 1983/1985

1980
4.3

7]

4.0
5

3

u?

Gl

16 Norway

5

4.5
5

4.5

5.0

G2

6.0

6.5

5.0

G3

4 4

4

4.5

G1

17 Finland

[Le]

6.0

[Ea]

G2

7.0

5.0

G3

2

Gl

18 Austria

.5 4.5 4.0
5.0

3

3

G2

-

4.5

G3

2.0

G1

Italy

ig

4.0

3
3

2.0
2.5

G2

5.0

5.5

4.5

G3

1

1
2

i

Gl

20 Spain

1

1.0

G2

3.5 3.0

3.0

2.0

-4

G3

2.5
4.0
5

3.0
4.5

2

2

2

2

Gl

Portugal

21

3.5

3.0
3

2.5

G2

.0

5.5

3.0

G3

1 1

3

1
2

0.5

i

Gl

22 Greece

.5
3.

1.5

1

G2

4.0

3.C

G3

1.5 1.0
2.5

1.0

.5

1.0 .5

Gl

23 Turkey

.0
4.0

1

1

G2

3.0

G3

4.5

4.0

ul

wy

4.0

Gl

24 Yugoslavia

.5

5.0

4.5

4.0
4.5

G2

7.0

5.0

G3

3.0
4.5

2.0

G1

25 Other Western Europe

4.0

Ly

3.0

2

G2

.0

5.5

4

G3

3

3

2
3

3.0

Gl

26 USSR

.5

5.0

4.0

G2

5.0

4.0

3.5

G3

3

3.0

2

3.0 2.5

Gl

27 Csechoslovakia

4.5
5.5

5

-

5.0

G2

4.0

3.5

G3

u?

4.0
5

ul

3

3

ul

Gl

28 Germany, DR

5

-

5.5

4.0

G2

.0

4.0

G3

4.0
5

5

Gl

29 Hungary

+

6.0

G2

7

G3

4

4.5

4.0

u

ul

Gl

30 Poland

4.0

G2

7.0

6.0

5.0

5

G3
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Table A.9 - continued

1983/1985 1986/1995 1996/2000

1981 1982

1280

Gl

Romania

31

.0

7.0
8.0

G2

5

G3

4

5

4.0
5

4.0

Gl

32 Other Eastern Europe

5.

.5
.0

G2

7

6.0

.5

G3

5

5.0
6.0

G1

33 Brazil

7

G2

5

G3

1 1

1

0.0

Gl

34 Argentina

t.5
2

0.5

G2

.5

4.0

.0

1

G3

.0
7.5

6.5
8.0
9.0

.5

5.5

Gl

35 Mexico

6.0

G2

5

8.0

G3

2

2

1 1
2

2.0

G1

36 Other Latin America

5

3.
3

4

3.0
4

G2

.5

5.0

G3

5.5

5.5 5.0 5.0

Gl

37 China

G2

8.0

5

.5

.0

G3

1

1
3.0

1

1

Gl

38 Other asia

1

1
1

G2

3

G3

5.0

5

5.
7

5.0

4.5 4.5
5.0

5.0

Gl

India

- 39

.5
.5

.5

G2

8.0

7

.5

G3

5

5.5

5.0
6.0

5.0 .
5.
5

G1

40 Bangladesh

6.5

7

5

G2

7.5

8.

7.0

G3

5

4
5

5.0

G1

Pakistan

41

7.0 .5
8.0

N

5

G2

7

7

5.5

G3

6.0

6.0

5.5

5
6.0

6.0

Gl

42 8Sri Lanka

8.0
9.0

.5

G2

5

8.0

.5

G3

3

3

3.0
4.

3.0
3.5

3.0

Gl

43 Other South Asia

5.0

3.5

G2

5

4.0

G3

.5
.0

7.5

5.0

5.5 5

Gl

Indonesia

44

G2

8

G3

.5

5

5

.5

Gl

45 Malaysia

7.5

6.0

5.

G2

8.0

6.0

G3
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Table A.9 - continued

1983/1985 1986/1995 1996/2000

1982
4.0
5

5

1981

1980
4.5

4.5
6.0
7.0

5.0

4.5

Gl

46 Philippines

.5
7.5

4.5

G2

6.5

.5

5.0

G3

.0
7.5

.0 6.5

5.5

5.5

Gi

47 Thailand

8.0

7

6.0

G2

5

5.0

8.0

7

G3

6.5

6.0 5.5 5.5

Gl .

48 BSingapore

7

8.0
9.0

G2

8.5

8.0

7

G3

.5
8.0
9.0

7

7

Gl

49 Hong Kong

5
7.5

7

6.5

G2

8.5

7.5

7.0

G3

7

.5

5

G1

5¢ Korea

8.0
9

8.5

6.5

G2

.5

8.5

G3

4.0

4.0

LY

5

3.
4.0

Gi

51

Other Oceania

5
6.5

6.0

5.0
6.0

4.5

G2

4.5

G3

7

7

7.0
8.0

7 6.5 6.5
7.

G1

52 0Other Asia

8.5
2.5

5

G2

10.0

8.0

7.5

G3

1.5
3

2.0
3
4

1

0.0 G.o

G1

Iran

53

1

G2

4.0

1.5

1

G3

3.5
5.0

6.0

4.0

.5

3.0

G1 3.0

54 Other oil. prod.

5.5

4.0
4.5

uh

countries G2

Arab.

4

G3

5

5.5
7.0

8.0

5.0

4.5

5

G1

55 Other Middle East +

.5

5

5.0

G2

North Africa

7

G3

3.0

3.0

.5
.5

.5
3.0

3

Gi

56 Nigeria

5.0
6.0

G2

5

.5

G3

1.0
2

1.0
2

.5

.5

1

G1

57 South Africa

3.0
4.0

1

1

G2

G3

0.0 0.5 1 0.5

0.0

G1

58 Other Africa

2.0

.5

1.5
2

1

0.5

G2

C

3

G3
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Table A.l10 Gross domestic product per capita, estimates and scenario's {(in 1975 constant

Lo

11

12

13

14

United States

Canada

Japan

Australia

New Zealand

Germany, Fed. Rep. of

France

United Kingdom

Netherlands

Belgium + Luxemburg

Denmark

Jceland

Sweden

Switzerland

Ireland

G1
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gt
G2
G3

Gl
G2
G3

G1
G2
G3

G1
G2
G3

Gl
G2
G3

Gl

G2

G3

Gl
G2
G3

Gl
G2
G3

Gl1
G2
G3

Gl
G2
G3

Gl
G2
G3

ig75

Telt S
T.189
7.189

hed34
64936

Ha934 -

44371
4.371
44371

Ge&R7
GeaR7
6487

4e20R
LRWAVE
4 2‘:)8

ba940
he QK
Ha4U

heil?
bheki?
6e417

44 Q09
44009
4o 07

5:976
52976
5976

64364
fedbd
bs3t4

6,569
e 569
64569

SaBbb
£eB64
LHeRb4

Ra4T4
Baa74
Aeglh

84392
Ae 399
AL.390

2ebub
2eb it
2ebGih

1880

8,60
Babl
BelLHO

7.693
Tebh92
Te693

54502
56502
54502

T10U
T4100
Telud

Lel72
4,172
bell2

Pe3h7
Be257
R.357

Ted]
Tattl
Telbtdl

44285
4.,2R5
4e2RE

be 727

be727
G727

Te2B3
Te283)
7?83

7287
T.387
74387

TebLES
Tels55
T.O5ER

9.023
Qa023
91423

fe849
AaR49
Re949

Aeisul
2,001
2,001
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1985

74751
Be27
A,E57

T.940
Ba297
Beh?E

£abQ&
£e776
TeL 38

Te9i?
Le26H
Ba 590

el 0
luso3b
Tueé?2s

Re2bé
fabF4
HeR3z

4.31C
44575
bea 758

74107
Tet2b
7.720

Bell7
Ry 4AQ
fa811

T« 600
74954
B.271

T«815
Ae171
Re®93

10-U7Q
1de52¢
10.93%3

9,762
10.202
lU.bbé

Je25¢
34304
2,527

1990 1995
Ra 023 R.384
94155 12,208

10,004 11,R09
9,581 2,313
09 11.2%4

12,478 12,273
Te02% 9,716
§,RAE 11.697
0,673 13,344
q.:""e‘ 1‘\;.417

126145 124562

1leubn? 144349
44500 LeP4&7
Fe104 CaR3E
Bat54h LebGT

1Le 398 1232,%57

1?2793 1r.782

13,939 1Aa,£82
9154? 11.039

Ldebhd 13,262

11.624 15,161
LehE 4,085
54295 hel2h
50790 709?0
Te 790 4547
3.?42 ;90328
Be533 114715
Q.aﬂo 1062

106534 313,124

11,493 14,9491
2,120 R,67)
Delah 0497
9,980 17.023
Re 590 P58
Q. 654 11,922

10,533 13,642

11.%35 13,236

L2957 .78

12119 1R,76%

1len28 17,536

17,432 1%.1%8

13.5A2 173950
3.661 4hol22
44109 44972
o477 hebBU

$ v.8.)
2000

R.5AR8
1le363
134465

G.937
12917
i5.80U4

ile827
154 05C
18.001

1le794
154276
18e 30U

B.034
b 528
TeP?&

154820
Zuaﬁl?
244577

12.48%
164134
16,348

547728
6,918
Ae32v

9,202
il.9¢1
l4,35¢€

12,302
15.97G
19,152

FGahl
Lle7R2
14.164

10,995
14,21¢
17.788

14.812
19.228
23,057

l3.PB64
lﬂoﬂfl
21,708

44553
549203
TCT2



Table A.1Q - continued

14

17

in

19

20

25

22

23

24

2é

27

29

34

Norway

Finland

Austria

Italy

Spain

Portugal

Greece

Turkey

Yugoslavia

QOther Western Europe

USSR

Csechoslovakia

Germany, DR

Hungary

Poland

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gi
G2
G3

Gi
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

G1
G2
G3

Gi1
G2
G3

Gl
G2
G3

G1
G2
G3

G1
G2
G3

Gl
G2
G3

1975 1980
7130 le581
Tei3Q 9581
T«130 Ry581
5696 fak2]
54696 GeaZ)
G2696 bet21l
fefi3 62025
Yewld Lal25
Ceitl3d e 325
3,116 Fe5L7
3.116 3.5067
2116 A, 587
24835 ?e98%
24R35 Z2e984
2+R3% 249846
Le b5 1.725
1ehbb 1725
le465 1e 728
2317 24675
26217 Zeb70Q
2.317 2.670

+A93 958

« 861 o758

«R9] « 9258
$o6bq 2-083.
le 669 ZeUB12
1.689 Za083
2.000 2352
PRIV 22352
2.000 2e352
1907 72132
1907 20112
14907 2e1l2
3,203 .79%
3e203 1795
3,203 34795
3490 4e3l6
30490 44316
32490 4e316
2590 34219
24590 3.219
24990 3,219
Ze1B% 2e6HT
ZelPR4 2et67
ZelB4 rd1-3-13

1985 1990 1985 2000
10,032 12,049 14,477 17,026
10.52¢& 13.%5R1 17529 2241%4
10,935 144 790 20,11 264519

Ta726 9. 5203 1le75% 14,173
Beudbh 10,673 1440%2 18,379
80378 110613 164147 21.923
heTLO T+ 762 B, QAG 10119
7«10 PaT1T 104729 13,13¢&
Te295 Q. 5072 12.379 15.7%3
3 BEF 4Ly 408 S DLE 5.551
helib2 4a951 Hallle2 Te26CE
4,221 f.397 b9 R Batél
2e34] 2927 2920 24B50
3,074 2,294 3.537 3,71F
3,197 J.E0H 4,053 boblh
leRb4 2. 08B0 ?e 326 2:551
1947 24336 2+ PR 3,312
2023 2e 544 2,210 34871
Zahlé 2R ?efhQy 2eF12
2e734 2e982 3.287 F44R2
2eBlb 34258 3. T30 4,107

«BRT 5L eR27 « 8004

« 2R « 96} leu? 1a048

- Le 049 14,153 1260

ZeGlh 2906 3,513 4161
2+520 JerHA 46230 5.3R2
2618 1, 547 4oA26 HeHA7
24571 2+923 3.325% 3.691]
24hBE 3, 7R3 o 0L 3 4,733
2arbb 34648 LeT77 EsBEQ
20317 2.647 - P £ 34422
2e420 2,971 A, 649 Gafh it
2e%15% 34237 4,19% 9319
4,218 4. RE68 EehL? Gu?rTT
Letl b Helbhb Lo TTE R.139
hie57R G Q573 Te74¢ 9.751
Selll 66253 Teb43 9,099
5338 7,015 9,210 1L.7R2
Eetidh Tebtay LOeE1L  1&,10%
34818 4,705 5,804 64965
3.986 Fa?275 6,988 . Q0UR
Lol S5e 743 Te®73 10,775
3,080 1.7G7 Ge 481 Ca?P6
3e2ib 4elb8 *e394 e R36
B434¢ 4y 525 felbh B.177

- 131 -



Table A.10 - continued

3]

32

313

34

35

16

37

38

39

%0

41

42

43

44

h5

Romania

Cther Eastern Europe

Brazil

argentina

Mexico

Other Latin America

China

Other Asia

India

Bangladesh

Pakistan

S5ri Lanka

Other Scuth Asia

Indonesia

Malaysia

Gl
G2
G3

Gl
G2
G3

Gi
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

G1
G2
G3

G1
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

G1
G2
G3

G1
G2
a3

Gl
G2
G3

1975

2.292

24292
2292

le%4b
le%45
1,445

1,028
1.028
1028

1eB40
l1.840
1,849

le315
14315
1315

sB52
« 852
«B52

331
«331
0331

«1956
«196
+196

0145
0145
s 145

+113
«113
«117

+186
«186
2106

«233
+253
+253

101
#101
e101

«22%
«225
e 225

«TH2
o782
«7R2

1980 1985 1890
3.223 4,997 54371
3,222 He269 &4 G019
3,223 o3} be 2
ls768 22067 24500
1.768 2158 2.BM3
1.768 2¢241 3,061
l.206 1,333 1,530
1.208 le39i 1e 724
1,706 lehdi 1. 865
1.72% lLeb68A 1725
1.725 1,762 1,941
1.725% l.R33 2.118
ief21 le573 1.R07T
1e421 leb4l 24022
l.421 1.703 26198

o AR R&7 o ARG 4

+«880Q « B3R5 + 951

«BAJ P2 Yati37

+395 o482 +E1T

«395 5L G « 5Q1

e 33E o523 « 751

192 o186 « LRR

«192 L1895 4211

o192 o203 « 231

« 169 « 194 «232

« 169 «2U3 » 260

s 1H9 o2il « ?83

«137 0152 «176

+137 +159 ‘197

«1137 165 214

« 208 « 223 e 7Bl

206 «232 o281

2206 2241 « 206

+303 «363 e 052

2303 03709 PTAT

+ 3013 +353 « 550

2111 e11lR « 130

«]11 «123 186

ell o12R »1F9

«276 22U »AR7

o276 P s 037

« 275 e34b «471

«374 1.104 1. 308

0974 1.151 1e 4606

0974 1.,19> 1.592
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A.15

1995 2000
Te034 3.000
Ba%39 1l.%585
9,06 13,811
3,032 36072
3.65‘.} "9659
4a165 5573
1.7A8 2.006
2a125 2e°RY
Peb2} 3.091
1.717 1.795
24153 2239
Zesa kG 2.812
26993 24387
7511 3.¢73
2eR59 A, k64

e852 P44
1.030 l.697
le1 78 1.217

« 791 «992

« 250 1,279
1.C81 l.528

«19; sl94

231 « 248

s+ 264 2298

«281 336

« 338 433

«1R5 «517

e 2CE «237

o247 o 206

» 281 A5

«28E «32¢

346 o h20

3% 4 s 502

« B TE 758

+ 694 «2L1

« 1839 1.4986

elkb s 160

(175 4208

s dUL « PO

+ 473 +574h

» 568 WTHG

o HAT « 8813
1.587 1.915
1.90¢ 2abtT
2.171 2.944%



Table A.10 - continued

46

&7

&8

49

53

51

54

55

56

57

58

Philippines

Thailand

Singapore

Hong Kong

Republic of Korea

Other Oceania

Other Asia

iran

Other oil. prod. Arabian

countries

Other Middle East +
North Africa

Nigeria

South Africa

Other Africa

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gi
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

G1
G2
G3

G1
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

G1
G2
G3

1975 1980
« 370 s 421
«370 +421
« 370 wh2l
» 347 2438
e 347 « 438
o 347 « %438
2«507 14386
2+ 507 2,384
2507 A+ 3R6
1,666 2.5513
l1e666 22553
l.5666 24553
« 574 «BRY
574 « 850
574 « 850
«983 leG63
«»583 1063
« 9813 leuh3
0525 4760
« 525 o THC
«525 e« 76U
1.607 1.643
1.60G7 laté3
la607 l.643
2+£10 2477¢
2e 610 24775
24610 2e775 -
+ 915 1,217
+315 1.117
915 1.117
«3A3 «44Q
«383 o 240
«3R3 e B40
le451 1l.343
1,451 Le343
le451 1.343
326 + 294
« 326 ‘e 294
s 234

326
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A.l6

1985 1920 1995 2000
«hsE + 512 2586 o667
o2 TE « 575 s TUE REE
517 « 637 e 796 « 985
0540 «713 « 255 1.267
1.4 « 715 1.GR7 1.511)
44239 5534 Te330 QET?
Let2? 6,191 8.795 12371
44590 6730 10,011 léo 689
3.198 bel6d Eett 93 Telbb
Fe335 HaeH7 62586 9.,188
3.4661 Ee 060 Te b9} 10.944
1.067 1.393 1e 840 24399
l1ell3 l.558 2e2lb 3.084
1.1586 1.4/92 7:509 3.bTh
leil2 1248 1,389 1.5729
1182 1.401 1.A73 1,978
1el28 1.525 1,909 2365
«98L 1.206 1.74] 2+267
1e822  1e4A0 24065 24911
le61 le5F4 24371 A.064
12554 l.559 1.%84 15594
1.62% 1.753 1.916 2,075
1e633 1. R49 2:120 Ze4U9
2789 2910 40086 3,235
2.912 34278 2,721 4.189
Jelich 2,567 he?249 a0l
1,251 1,446 l.682 l1.930
1.3u6 1.619 2.022 2490
1356 1761 20304 2973
«47R e 429 2028 o417
e 447 oAl e 517 o 54
a4 o524 +£90 + 569
1.21R 1.150 1.GRE 1.001
14273 1293 ledla le.305%
1.324 1.%12 1.50% 1.569
e 253 « 233 «211 + 187
« 269 v« 263 2256 w24%
« 280 « 237 +293 o294



Table A.i1 Passenger cars in use per 1,000 persons
1950 1955 1960 1965 1970 1975
1. United States 265.4 314.3 3u1.3 387.6 435.5 499,86
2. Canada 139.2 186.9 229.3 268.0 310.0 390.7
3. Japan 0.5 1.7 4.9 22.3 84.7 154.4
4. Australia 93.4 146.4 196.6 254.0 309.4 363.2
5. New Zealand 125.3 179.5 215.0 275.4 318.2 376.8
6. Germany, Fed. Rep. of 12.0 34.6 78.3 152.1 222.6 290.1
7. France n.a. 69.7 121.4 196.7 253.9 289.8
8. United Kingdom n.a. 71.3 108.1 170.0 215.8 2hh. 2
9, Netherlands 13.9 24.8 45.Y4 103.5 173.7 248.1
10. Belgium + Luxemburg 36.0 54.8 83.2 143,1 215.5% 267.6
11. Denmark 27.6 50.0 88.7 155.,2 220.1 254.9
12, Iceland 2.0 62.0 86,9 47,4 200.0 295.8
13. Sweden 3.1 87.3 159,2 233.0 286.1 336.6
14. Switzerland 31.3 54,2 94,3 153.2 223.1 280.3
15. Ireland 31.0 5.5 62.1 98.3 135.9 166.5
16. Norway 19.9 35.9 2.5 125.7 191.5 238.5
17. Finland 6.7 19.8 4i.6 98.9 151.5 211.8
18. Austria 7.4 20.4 57.7 108.4 i61.8 225.%
19. Italy 7.3 18.2 39.7 105.4 189.6 269.,9
20. Spain 3.3 4.5 9.3 25.3 70.6 135.0
21. Portugal 7.1 11.0 18.0 31.7 65.8 114,90
22, Oreece 1.1 2.5 5.2 12.1 25.7 hg.2
23. Turkey 0.6 1.3 1.7 2.8 3.9 2.9
24, Yugoslavia c.4 0.7 2.9 9.7 35.3 71.8
25. Other Western Europe n.a. n.a 56 .6 8.3 130.4 1697
26-32. Eastern LCurope and USSR n.a n.a 4.2 7.5 14,5 234
33. Brazil 4.3 6.9 8.8 16.0 25.1 18.7
34, Argentina 18.5 18.0 23.0 41,2 60.8 B0
35. Mexico 6.5 10.0 13,1 17.8 24,5 0.6 |
36. Other Latin America 8.6 11.6 13.7 17.5 23.1 6.7
+ Caribbean
37-38. Asia, Centrally Planned n.a. n.a. n.a n.a n.a. n.da.
39, India O.4 0.5 0.7 0.9 1.1 .2
40~43, Scuth Asia, excl. India n.a. n.a. l.?a) 2.la) 2.3a) 2_4d}
41. Pakistan 0.6 0.7 1.2 2.1 2.5 2.7
42. spi Lanka 0.4 0.7 0.8 1.0 1.1 Ll
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Table A.11 - continued

1950 1955 1960 1965 1970 1975
44. Indonesia 0.4 0.8 1.1 1.6 2.0 2.8
45, Malaysia 4.2 8.4 13.2 19.4 26.6 39.4
46. Philippines 2.1 2.4 3.2 4.3 7.4 8.6
47. Thailand 0.5 1.1 1.8 2.2 5.2 6.4
48. Singapore 17.6 32.2 41,0 57.4 70.8 ST
49, Hong Kong 5.1 6.8 10.4 15,2 24,6 28.4
50. Republic of Korea n.a 0.3 0.5 0.6 1.9 2.4
53, Iran 0.9 1.% L.3 5.5 9.8 23.8
53+54. Iran, Other o0il producing a) a) 2) a)
+ Israel n.a. n.a. 8.3 12.5 18.5 28.8
35. Other Middle East
+ North Africa n.a. n.a. 7.4a) 8.la) 9.7a} 12.2a)
56. Nigeria n.a. n.a, 0.6 1.0 0.9 2.6
57. South Africa 32.5 36.1 48.3 6l.4 71.8 85.8
56-58. Other Africa n.a. n.a. 6.62  7.0% 9.9  jole?

Note: «) own estimates.
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Table A.12.
standard scenario
1985

1. United States 5424 %
2. Canada 488456
3. Japan 246,1
4, BRustralia 45049
5. New Zealand 42448
6. Germany, F.R. 438 48
7. France 347 .3
8. United Kingdom 27342
9, Netherlands 313.5
10. Belgium + Luxemburg 329,48
11. Denmark 29044
12. Iceland 38642
13. Sweden 392.7
14, Switzerland 35000
15, Ireland 250.7
16. Norway 4482
17. Finland 281le2
18. Austria 365 ¢4
12, Italy 353.2
20. Spain 209,5
21. Portugal 143,.8
22. Greece Tbe7
23. Turkey 10,0
24. Yugoslavia 13840
25. other West Europe 196,08
26-32. Bastern Europe 376
33. Brazil 55,3
34, Argentina 97 6
35. Mexice - 6604
36. Other TLatin America 2840
39, India 1.8
40-43., Other South Asia 36
44. Indonesia 50
45, Malaysia 679
46, Philippines 1443
47. Thailand 18.1
48, Singapore 6342
49, Hong Kong 3649
50-52., Korea and Others 10.6
53-54. 0il producing 375
55. Other M.E.+N. Africa 33.8
56-58, Qther Africa 132

1990

£47.7
524 43
294,.,3
51005
4 89,5
4564 46
369,.8
2777
3279
34840
2908.+5
418 48
41641
38347
31643
467 49
30744
40848
390.8
215.7
164,5
T35
9.0
17643
21244
4544
6546
10546
Bo. 6
2840
2el
446
6.5
P75
206
30456
b4e7
41a6
134
39,8
37.9
1447
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Projections of passenger cars per 1.000 persons,
(see text).

1995

Fh2e3
£6le4
318.7
564 o4
49846
4694 4
396,.1
282 40
338456
364e1
307.8
46049
42643
39&eh
36T«
459,56
31745
42524
41R.7
2175
18798
8248

P
2210
22% o7
5541
T7.7
11443
122.9
Z2Fe4

2e5

58

Bal
141 +4
30.3
5242
H6a%
4504
17.1
432
42,5
1642

2000

E71.2
58 3.2
319,%
£98.1
£2847
46949
419,8
Z285,.¢
64,2
37449
315.56
488G, 1
4291
399,.2
3A4,3
469,9
31 9.6
429,41
431.5
2172
20942
51e3

Teb
2678
23244
6540
89.8
12049
163.3
278

249

Tel
11.0
20407
43,7
BBe4
68,1
4748
2146
4692
47.3
1746



.20

Table A.l13. Projections of passenger cars per 1000 persons, by breoad regions,
for 5 scenarios (see text}.

scenario 1985 1990 1995 2000

I. North America a 537.1 545.4 562,2 572.5
b 551.0 575.4 592.9 598.6

c 561.0 597.8 630.4 643.7

d 571.0 618.8 644.0 649,7

e 575.1 637.9 682.2 696.4

II. Asia, developed a 246.1 294.3 315.7 319.5
b 253.1 307.1 319.3 320.0

c 246.0 317.6 346.8 349.9

é 252.1 329.8 349.1 350.0

e 255.6 351.0 378.6 380.0

111, Oceania, developed a 446.4 501.8 553.4 584.9
b 456.4 537.2 594.2 614.7

c 456.0 547.7 629.4 665.5

4 465.2 578.9 655.4 676.3

e 466.9 594.6 694.3 725.3

Iv. North-West Europe a 350.5 370.1 382.1 389.,9
b 354.9 378.6 393.4 403.8

c 361.3 392.8 412.2 426.3

| 365.7 400.1 421.8 438.1

a 372.4 415.7 442.1 462.4

v, South-West Eurocpe . a 181.5 195.0 205.3 21l1.0
b 186.3 208.4 223.8 235.4

c 187.2 213.3 232.5 245,90

d 191.8 224.7 247.9 -268.4

e 192.6 229.4 255.7 276.8

VI. Bastern Europe a 37.6 45.4 55.1 ©5.0
b 39.6 51.9 68.0 86.4

c 39.6 51.9 68.0 86.4

4 41.4 57.2 78.7 105.0

e 41 .4 57.2 78.7 105.0

VII. Latin America + a 49,8 58.8 71.1 85.2
Caribbean b 53.6 71.2 97.5 132.8

c 53.6 71.2 97.5 132.8

da 57.2 82.4 123.1 183.6

e 57.2 82.4 123.1 i83.6

IX. South Asia a 2.3 2.8 3.4 4.1
b 2.4 3.1 4.0 5.1

c 2.4 3.1 4.0 5.1

| 2.4 3.3 4,6 6.1

e 2.4 3.3 4.6. 6.1

- 137 -



Table A.1l3 (cont.)

XI.

XII.

South-East +
Fast Asia

Middle East +
North Africa

Other Africa

(LB e TR o I o e T o T o )

[V C TR I v

scenario

- 138 -

1985 1990
12.8 18.2
13.3 20.0
13.3 20.0
13.7 21.5
13.7 21.5
36.0 39.1
37.8 44.5
37.8 44,5
39.1 48.7
39.1 48.7
13.2 14,7
13.4 15.2
13.4 15.2
13.5 15.6
13.5 15.6

1995

26.4
31.0
31.0
34.8
34.8

42,9
53.1
53.1
61.7
61.7

16.2
16.9
16.9
17.6
17.6

.21

2000

38.7
48.5
48.5
57.0
57.0

46.6
62.8
62.8
77.4
77.4

17.¢6
18.7
18.7
12.6
12.6



1990

132350.5
14G26.0
3625247

81l8.6
1493, 7
281l78,7
20069,.,2
15498.6
495749
3589.%
155846
88+8
356044
2297 40
1172.2
1969,9
1502.4
307846
23409, 4
904047
176240
Bhle?
5139
422942
11045
12581.8
10415,3
318946
913740
£149,9
1681ls4
1369.4
121549
172443
130846
1816,0
171.5
23047
941.7
460740
293146

Table A.l4. Projections of passenger cars in use,
77 standard scenario {see text).
1685

1. United States 12594647
2, Canada 1244201
3. Japan 2970845
4, pustralia 894G 1
5. New Zealand 1360,3
6. Germany, F.R. 26585,0
7. France 187678
8. United Kingdom 1522%8.3
9, Netherlands 45861
10. Belgium + Luxemburg 3391. 4
11. Denmark 1503.9
12. Iceland 8le5
13. Sweden 3319.9
14, Switzerland 2150.0
15, Ireland 58142
16, Norway 186247
17. Finland 1359,2
18. Austria 214947
19, Italy 20694 46
20. Spain B31Te6
21, Portugal 148346
22. Greece T8la6
23. Turkey 5102
24. Yugoslavia 3197.0
25. Other West Europe 10043
26-32. Eastern Europe 14825.8
33, Brazil TT05,.5
34, Argentina 2801.8
35. Mexico 57171
36, Other Latin BAmerica 4554 ,0
39. India 1289.8
40-43. Other South Asia 963.1
44, Indonesia 8473
45, Malaysia 106349
46, Philippines 803.,0
47. Thailand 96445
48. Singapore 159,8
49, Hong Kong 190.5
S0-52. Korea and Others 69244
53-54, 0il producing IRGT.8
55, Other M.E. + N, Africa 231 3.7
56-58. Other Africa 566843

T34le%
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{in thousands) ,

1995

.

140C47.2
15602.0
3953 Te 4
925149
1643,0
284278
215394
157704
527148
37593
162249
Q4 40
368545
2311.8
143644
2002.1
1566461
3213.7
2560943
960442
2085, 7
35243
B2T7 9
£4563.0
119.1
2323442
1395145
361244
1433248
5883,7
21472
192648
173646
275847
214842
3390.4
1820
2677
128849
561941
369Tet
943949

a.22

2000

14606L)13,2
16771.2
GOE45.7
10013,.,5
174246
2827346
226834 40
15998,9
549448
386746
16773
b &
3750.1
2263.9
165767
2022.9
15910
325046
26929.1
100761
2397 .0
58943
522671
68017
12545
282216
1813548
39749
232673
64068,6
266643
259 7.4
24316
4325.3
342246
521].6
191 +%
2971
173c.1
£671e8
45794
11961.9



A.23

Projections of passenger cars in use (in thousands) by broad regions,
for 5 scenarios (see text}.

Table A.15,

scenario 1985 1990 1995 2000
I. ©North America a 138388,8 14637645 155649,.) 16278443
b 141670, 7 156439,5 164142.0 17021548
c 14455144 16044142 1745278 18304647
4 14711543 166076 7 1782811 1847571
e 148179.3 17119545 18886648 19804045
IL. Asia, developed a 2970845 36252.7 39537.4 40645.7
b 305535 37831.5 39983 ,2 407053
e 2969749 39132.9 4343641 4450546
d 3G435,9 40637.0 4371647 4452242
e 30859,.2 43245,6 4740843 483379
I1T. Oceania, a 82545 961243 1089%.9 1177640
developed b B440e 2 10289,5 1169%. 0 1237643
c 84323 10492.1 1239242 13399,5
4 860245 11069 46 12904 ,0 13616.7
e 86323.8 1138940 1367042 14602.8
IV. North-West a B246606e% 87521.8 907C1.0 92697.7
Europe b 83503.0 8953040 93391 .5 F6016.0
c 8498044 92887, 7 9783547 10134944
| B60Z26.4 94560745 100115.2 1064171.6
e 8760545 9830641} 10493443 1099337
V. South~West a 35084.9 31992T7,.3 44351, 6 4784) 5
Europe b 36015.7 4266243 4837146 53387.,9
c 36195+ 4 4366643 5025546 55655349
d 3T071+5 4600?45 5358240 6087046
e 37237.1 459624 4 558257 .9 62758.9
Vi. Eastern Europe - a 14825.8 1858148 23234,2 ZR221.6
b 1561943 21234,.1 2867146 3753744
¢ 15619.3 21234.1 26671.6 3753744
4a 163474 2341044 33199,.2 455979
e 16347, 4 23410.4 33199,2 4559749
VIiI. Latin America + a 20778 o4 27951.9 38380.4 5178646
Caribbean b 22341.1 338 Taeb 5261643 80716.,0
c 22341,.1 3387444 5261643 8071640
a 23829.2 3920746 66406,9 11163344
e 23829.¢2 3920 Teb 6640649 11163344

- 140 -



Table A.15. {(cont.)

IX. Sounth Asia

X. South-East +
East Asia

XI. Middle-East +
North Africa

XII. Other Africa

World, excl. Asian
Centrally Planned
Economies

scenaric

1985

o o0 W L T o T o g ] o0 T o

T a0 o

[ = PR s T v i ')

225249
2348,9
234849
2437.1
243741

472142
488846
438846
504203
504243

6512145
642842
642842
1.3 1. 9%
6565644

566843
57524
5752¢ &
582947
58297

348271.1
35786146
36124440
369393.,7
37265648

1990

3050.8
339440
33944 6
367643
367643

740247
§139.8
B139.8
874 Te2
87472

75392
858845
858845
940644
G406 o

T341l.4
759348
7593 .8
7801.3
7601.3

3915658.3
41757840
42944544
450662.8
463349,.0
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1995
40 7440
48277
48277
545440
545440

117725
13791.0
1379140
1549042
1549042

931644
1153046
1153046
1338746
1338746

943940
9904,1
9904,1
1029246
102926

43736045
47892847
49978849
328294
55436749

2000

526347
6643 .4
6643e 4
T8 3440
783440

18614.7
2329040
2329040
274126
2791246

11251.0
15143,2
151432
18670.1
18670.1

1196149
12678,.,2
12678.2
1330046
13300.6

48284447
548709.2
57386363
632387490
65812240



Table A.16

9-14.

15-18.

19.

20-25.

26-32.

33-36.

39-43.

44-52.

53=54. Middle East + N. Africa (oil)

55-58.

United States
Canada

Japan

. Australia + New Zealand

. Germany F.R.

. France

United Kingdom
N.W. Europe
N.W. Eurcpe
Italy

3. Burope

E. Europe
Latin America
8. Asia

E. + S5.E. Asia

Other M.E. + Africa

1985

98:)0. 0
863,7
248546
50647
22002
1667, 4
138840
L4A5.2
469,48
1300.9
TT7eH
1072.1
97643
108"
147.1

2TB a6

334,7
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1930

L0790
LolaaC
15342

5718
273443
1737,.4

1,3(15."—

"97 o-_"

138245

Projections of discards of passenger cars (in thousands)
for the standard scenario {see text).

1995

1uT72%e2
193,99
4263,.1
AR 7
275644
182744
L4lded
1673.9
B 1"
1A71.1
L0917
HR L TP

L90Y a6

185, 4
4y Tuh
341a2

591 .6

AZ5

2000

11669 44
123641
45H2,49

79741
2R5T 45
1395,7
1426G,1
174440

T2641
1u45 .8
12h46,7
1865,5

22603

2hhe5
b1 44
4h2e7

773 4



Table A. LZ;

1.

2.

3.

4-5.

20-25.

26-32,

33-36.

39-43.

44-52,

53-54.

55-58.

United States

Canada
Japan
Australia + New Zealand

Germany F.R.

. France
. United Kingdom

. N.W, Europe

N.W. Europe

. Italy

3. Europe

E. Europe

Latin America

S. Asia
E. + S.E. Asia
Middle East + N. Africa (oil)

QOther M.E. + Africa

1985

lu2lbe2
L1l 3.¢
380246

T4 el
2722, 0
1868 ¢4
1429,5
168448

672,2
17746. 2
117243
160649

1969,0

235.9

- 143 -

1990

1246049
1355 ¢4
410745

I
2974 o9
IN24,7
142%4
L7234

74543
=925 42
lebg,8
f0h6.3
2961 +5

30748

9243

480, 4

3% o

Projections of new registrations of passenger cars (in thousands)
for the standard scenario (see text).

1995

1¢22147
13uda4
4660.13

917.3
2B0845
212547
1471 ,9
179544

75346
2U4le 7
1557.1
2379,.2

3997,0

4109
14055
L6 .8

121644

2000
127207
1439, %
472% 4>
9414
28 b o
222 9,0
14HG 4 u
121042
762
2060 47
1712
288044

23374

BG4
230247
BRG,

15137
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Table a. 18

II.

ITI.

Iv.

VI.

for 5 scenarios {see taxt)

North America

" Asia, developed

Oceania, developed

North-West Europe

South—-West Europe

Eastern Europe

19285

+0Hh . hH
106572
10711.2
o712 7
10719,9

2485 4,6
2488.4
2441.1
2494347
24464 2

Egbe?
504 P
S0h N
Sube?
Si1)he 7

TL7045H
TiT1le7
717h45
7,779
71R2e5

2 T8.%
20 TR
2079,U
2079, 2
20179, 3

1032,
132,49
103245
1u32.9
1632.9
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1990

1YLARO8 G
219527
1272557
12312.2
;£3QQ.1

3363.2
3509.4
3384,7
35110
3590.1

RES L
T346
'i?"c 5
57H o1
£7 9.7

7991 435
A07F 400
ALHLe
$2i%4A
H326 43

24T R
241 1.0
S4lle!
2a35.9
Dabied

LIDGEEL IR
Lend49
125903
Lok St
L2F B a8

Projections of discards of passenger cars (in thousands)

1995

1lbl4.l
1ebli g h
185149
+3365.44
L

$263.1
4485, 6
4748,3
49694 3
5398, 1

M e T
71642
T2Ua3
TL27
TE2. 6

PYiG ot
B61341
49 66 41
9164 ,9
QB 4b %

271624
2OunNgl
233z .2
30241
3007, 3

136% .3
1%i:1len
1501 o4
L6144
i51%e%

2000

14907 4%
1374R42
1451745
15N ?
15972 ,4

456249
45483 ,3
5081.7
5074 .5
557242

797,1
57049
Ylb 2
979, 2
1N2ha5

RT75644
89860
941240
9591.7
10048 .1

31315
340842
IE3d 4 H
37979
3408 ,9

1EQRe &
214U «3
214043
2415.2
261542



Table A.18 (cont.)

VIii.

IX.

XI.

XII.

Latin America + Caribbean

South Asia

South~-East + East aAsia

Middle-East + North Africa

Other Africa

1985

07643
97740
QT7 .0
770
9 ?7| !

1035
108, 5
1085
104,5

w18y

16741
AT, 1
147,1
1674¢
J.'-'J?..a

L THeD
278,80
278 .8
cTHe®
278,.9

33447
BELTYE
334,19
34,9
33449

- 145 -

1990

134CeH
134647
liba,”
1369.2
1369,2

13149

13340

L3340

idg.Nn
174 .

2‘:‘3—.7
253533&
2hHet
2-’0.6
270 4h

32&.1

3350

335,.¢
34142

Il .2

‘!3"1‘.2
L42h 5
435 6F
43445
43%,5

1995

1591 %
1805, 3
LRUT 43
19974
1997, 4

1B .4
105, 3
19%¢3
203,7
2ule i

AL T 5
431.7
431 47
4ol e

45240

341 .2
395,1
395,
434 o6
43445

oY) oD
Aild g
509,43
024 44
HZ24 ol

A.28

2000

22hUs 4
2035 .45
c9A% .5
3555 44

3555 44

2454, %
277 o0
ETTe0
304, 0
30449

FJ.5 1. ‘1‘
T 48
T3Ge%
El1le*
tllet

GH24 7
EBR «5
BDf g
59143
6913

7734
Bl el
A%]e3
AR, Q
E6069



Table A. o Projections of new registrations of passenger cars (in thousands)

II.

ITT.

Iv‘

VI.

for 5 scenarios (see text)

North America

Asia, developed

Oceania, developed

North-West Burcpe

South-West Burope

Bastern Europe

1985

1132840
L2683 49
1271640
13665.“
£ 392R,.2

3BU246
411649
GutT .2
436242
45 4048

748,41
H13 .4
A25 ¢4
e 3
9lued

RATHLD
BHHET LN
U622 41
937444
J8 19, 1

294664
323240
3300,3
EL- TSN
3bH2eH

166,73
1A.}540
Lgnba"
2014,7
201447

- 146 -

1990

1382743
Lén08413
156735,9
LANG 2,
s74TH WL

450745
4548,9
5109.6
YulZ2eb
FhS4,3

6510 o4
a6g K
L0200 g1
LU 7,1
L171,49

RETIF 47
ANLT .3
AHET 1
L0 1
LR

336%,0
1712,4
3933,5
ql)“'@
4371 .2

2fifing3
25213
uédled
adR 743

AT .3

1995

136110 ,1
L4]139.4
PP231 W0
15226 49
16539843

4660,3
4699,5
£174.3
£23i.R
5735,7

3173
93c,4
103743
101247
L10Ge9

UQE‘B vl
93103
1ul7P44
12743, 1

359F .1
EEL- PN
G1l4Ff %
4{:2{1.»‘

464470

3"5790(.
319945
1159.5
3683447
3834, 7

A.29

2000

14159.7
L4E3h00‘
1A065,5
16232.1
1745646

4725, 2
4T13.5
5238.,2
£21645
5727.9

34140
g7 7.5
1060 ,5
e b

1151.°

2094, °
1433.9
1003245
1U29945%
L9 .7

37713
4F0Q2,.2
FA52. 4
DGYR o b

2RANLH
41312
412l 2
B2UB,. 1
52391



Table A.. 19 (cont.)

VII.

IX.

XI.

X1z,

Latin America + Caribbean

South Asia

South-East + East Asia

Middle-East + North Africa

Other Africa

1985

1969,C
2379,A8
2379,.4
282940
282940

235.R
260.9
26049
28649
28663

£43.5
997, 2
507.‘;
Y. Y
646, 7

3904 L
45440
454 4%
f04.7
SN4, 7

717.°F
7511
75141
79643
1064 3
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1990

2901 45
41173, 8
403, 9
51“3.8
5l43 448

3U7 R
35943

36943

4lB.7 -

41947

iced
10446,08
Libagp
1198,1

2108,

499 44
HEL 5
bl'u 05
7775

7775

T Yl
PRVITI N
.‘.{‘t‘?.[E
PRAN T I
Tuhs o3

1995

39977
1)31;“00
632540
216945
3?6“00

41049
Fl%e 3
517,3
AlZe?
6lled

1465,5
1331.9
Lo 31l .9
213046
2182486

S6Hu o R
Bas5, 1
B3b,1
LiubiZ o6
106246

121644
133%,3
1335,73
43 %%
14378 4 &

A.30

2000

5337. 7%
927
9602 0"
T4RN G, =
14500,

504"
H34 1 b0
6ERG 5
H"-r 7&’-1
HaTe”

2iag.?
3006 ¢+
LI
N8N
3ang . a

689, 0
1121w
1121 «®
1549, 2
1549 ,2

1413, 7
16977
L697,7
1rAR5,2
16554 2



Table A.20 Commercial vehicles in use, 1950-1975

s L b

19
20
21
22
23
24
25

26-32
33
34
35
36
37-38

40-43

{in thousands)

United States
Canada

Japan
Australia
New Zealand

Germany, Fed.Rep. of
France .
United Kingdom
Benelux

Denmark

Iceland

Sweden
Switzerland
Ireland

Norway

Finland

Bustria

Italy

Spain

Portugal

Greece

Turkey

Yugoslavia

Other Western Europe

Bastern Europe + USSR

Brazil

Argentina

Mexico

Other Latin America

Asia, Centrally Planned
India

South Asia, excl. India
Pakistan

Sri Lanka

Indonegia

Malaysia

Philippines

Thailand

Singapore

Hong Kong

Korea, Rep. of

Iran

0il preoducing Arab. + Israél
Other M.E. + N. Africa
Nigeria

South Africa

Other Africa

Note: a) Own estimates.

A, 3]

1950 1955 1960 1965 1970 1975
8,828 10,558 12,210 15,015 19,127 26,243
650 977 1,117 1,345 1,738 2,543
251 710 1,383 4,208 ©,740 10,315
499 650 838 a74 972 1,200
82 115 125 159 182 206
552 635 728 865 1,002 1,341
406 662 909 1,213 1,615 2,134
- 1,208 1,519 1,791 1,754 1,911
230 262 362 492 573 647
61 103 170 244 257 239
4 5 6 6 6 7
86 108 115 141 159 171
40 54 61 93 141 179
27 42 46 51 53 58
52 as 113 132 152 147
33 55 73 8g 111 137
47 121 204 299 408 446
229 367 459 666 930 1,140
83 102 149 187 741 1,040
29 40 50 89 132 193
21 27 37 73 117 211
19 41 68 101 160 271
6 13 39 67 122 179
- - 5 7 11 13
- - 3,520 4,220 5,270 6,150
100 181 325 517 696 1,063
239 260 390 571 755 874
130 242 315 389 589 888
325 563 644 898 n.a. n.a.
n.a. n.a. n.a. Nn.a. n.a. n.a.
113 157 246 . 376 414 434
n.a. n.a. 1762 234% 2843 3323
14 20 30 45 64 70
14 22 31 36 45 49
29 55 92 103 126 232
15 22 34 52 73 114
55 63 75 130 179 272
13 28 50 76 163 234
7 11 15 23 38 46
4 4 10 20 29 44
n.a. 11 19 25 65 100
18 24 44 48 74 189
n.a. n.a. 15230 2502 41® g®)
n.a. n.a. 2123 25027 314 41®)
n.a. n.a. 20 26 40 86
112 146 198 315 428 800
n.a. n.a. 6752 075 1 434%) 1,836%

- 148 -



A.32

Takle B,2]1 Projections of commercial vehicles in use, for three economic scenarios.

9-10.

11.

12.

13.

United States

Canada

Japan

Australia

New Zealand

Germany, F.R.

France

United Kingdom

Benalux

Dermark

Iceland

Sweden

scenario 1985
Gl 3249045
G2 35303.,4
G3 3725044
Gl 3553.9
G2 39571
G3 4047.0
Gl 1786642
G2 18784,8
G3 19627.9

. Gl 1581.9
G2 1607.1
G3 1629,3
Gl 187.9
G2 203,2
G3 217 86
Gl 15629,.,0
G2 1667.9
G3 1703,0
Gl 2696,1
G2 27821
G3 2871,0
Gl 2117.1
G2 2231.0
G3 Z2309,.8
Gl 7193
G2 735.1
G3 T49,5
Gl 294,11
G2 295,.1
G3 295,.,9
Gl Bate
G2 845
G3 Beb
Gl 213.2
G2 21847
G3 22346

~ 149 -

1290
3602846
£3043.1
4820044

432546
4713.8
8032,.9

2300443
2615447
28738 .8

1747.0
184547
19274

17548
23642
28 648

1815.7
1951.0
206245

3140,.8
347848
3771.8

226043
254442
2752.9

TH9 o4
8lo4%
853,8

29645
29946
302.3

Be8
9.2
9e5

23649
25641
27240

1995
3984042
£201546
6152246

48 T6be 5
B695 .6
£368,8

2940743
360173
41517.3

1942.4
215849
233843

171.2
2% a4
39649

')2041.2
232044
2552 .4

367445
438646
4993,7

241445
29073
3292.9

82441
90945
OT76aT

2089
305.1
31043

93
1C.1
10.7

26542
304,5

337.2

2000

4255043
60597, 3
7556349

5417.8
6793.1
796041

3642946
4799545
57994e 5

213045
252949
285445

158.4
355.%
52544

227346
2T464T
315447

420841
541049
64 64 +5

25242
325446
3860.2

8727
100246
110647

3008
31046
31940

9e 7
11.1
12.2

293.3
315849
41544



Table A.21 (cont.}

scenario 1985

14. Switzerland Gl 23240
G2 251.9

a3 269,46

15. Ireland G1 6441
G2 65,2

G3 6641

16, Norway Gl 216,1
G2 229,0

G3 239,56

17. Finland Gl 194,0
G2 199,.2

G3 203.7

18. BAustria Gl .43701
G2 490,1

G3 492.9

19. Italy Gl 151542
G2 1559,8

G3 1599,2

20. Spain Gl 1305.8
G2 1382.8

G3 1453.5

21. Portugal- Gl 3263
G2 334432

G3 341.3

22, Greece Gl 3156
G2 328,.,9

G3 341.1

23. Turkey Gl 391.3
G2 40246

G2 412.5

24. Yugoslavia Gl 349.0
/G2 36141

G3 3T71.8

25. Other West Europe Gl 121.89
G2 123.6

G3 12641

26-32. Eastern Europe Gl 8388.6
G2 8483,8

G3 857142

33. Brazil Gl 1715.7
G2 176261

G3 1803,1

- 150 -

1990

26649
353 4%
40843

6946
734
7646

272.7
313+ 2
345,1

237.2
25843
275.8

49749
5077
5157

175347
192549
2068,8

139243
161546
179942

374.3
40547
431.9

338.2
377 .6
410,40

42345
46444
49845

44445
49249
53249

12843
134,1
14040

945846
Q77648
10037.9

222943
241949
25773

1995

35043
480.1
588,0

T6e2
B4 43
9140

341.6
42342
4B94h

2924 4
341,0
38l.3

51045
52946
545 o4

204643
241843
272649

1483,1
1878.9
220948

430.3
499,1
55642

36246
434,1
493,9

4579
54049
6039 ,9

56643
5T6.2
76Te2

13%,8
147.1
158,08

1063448
112871
1183Q.3

2889,3
3338,5
3710.1

.33

2000

4G5, 7
612s1
790.1

83.1
9649
108.7

414 .3
5527
6705

355.9
44543
52146

52246
553486
58045

234G42
298847
3536.1

153044
211449
262346

488,5
6077
TGQe6

379.9
488.1
58243

48741
62043
T34.6

70544
05,9
1077.4

143 .0
léla4
179.3

11851.0
12968,6
13925.7

367341
4527 .3
52578



Table A.21 {(cont. 2).

34.

35,

36.

39.

40-43,

44-52.

53-54.

55,

56-58,

Argentina

Mexico

Other Latin America

India

Other South Asia

S.E. + E. Asia

0il producing

Other M.E. + N.Africa

Other Africa

scenario 1985
Gl 34,8
G2 967l
G3 995,06
Gl 16104 4
G2 164241
G3 167040
Gl 193045
G2 20007
G3 206349
Gl 92Ge9
G2 G61.0
G3 989,.,5
Gl 428
G2 56942
G3 593+ 4
Gl 2465,3
G2 25770
G3 267943
Gl 124643
G2 129.1
G3 . 132743
Gl 1618.3
G2 1761.1
G3 1862.1
Gl 2236847
G2 238 6.1
G3 2521 ¢%

- 151 -

1990

1001.0
111643
1212.,2

2009.5
214949
226549

216340
239640
258840

li4Be5
126042

1351.7

72348
81840
895,2

3363, 4
381046
4152.2

1445,.,7
1601.5
171601

262244

3135.%
355548

2535.7
2978,0
334146

1995

1091.8

1323.0
1515.1

256140
291343
3204 44

263247
2891,0
3272 ¢%

1434.1

16797
1883,7

9604 4%
1166.6
1338,0

466106
541649
640G, 7

1684,9
19964
2239.5

3934,.7
506248
600042

286949
368448
436545

A.34

2000

116948
153846
1855,.3

327148
39805
4584, 3

268243
3422,.8
406243

1770.1
222047
26094

123848
161661
1941.06

624540
807245
G64649

192942
244945
28B0.2

5478 44
754842
9334s1

3143.8
4398,.8
54895



Table A.22 Projections of discards of commercial vehicles (in thousands)
for three scenarios (see text)

4-5,

United States

Canada

Japan

Australia +

New Zealand

Germany F.R.

France

United Kingdom

N.W. Europe

Gl
G2

G3

Gi
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

1985

193443
1035,.,6
193A.1

1TdeH
1709
17u4b

1649 ,0
1650:b
165,90

1ub.r
1007
b b

134,56
lq{?‘?
L4, 7

219,44
1%t
ElYe

»

i PN
n'ny
- e

UL T Y

-y

134e2
134.4
i34, 4%

n
=]

1990

244244
246542
2461 o4

249 48
250 o6
25143

c23445
23 3,7
23418

1che S
16 a9
1272

LE b
141,22
PR P

1995

22409
2”5206
26007

26947
2777
28444

cbule b
22Q0,5
314847

L2Ted
i3l 3
13449

197.7
2N248
2071

261 .0
27245
Z'F '3. 2

CPE3,.2
267¢3
27h45

148,19
15G.,4
156,93

2000
225845

282243
3242 ¢4

2707
301 4
32649

330541
3Q33,1
464747

13%.7
15040
16342

213 .7
22846
c4D49

30245
3406 4
372 .9

27420
300648
32249


http://219.it

Table A.22 {cont.}

15-18.

19,

20-25.

26-32.

33-36,

39-43.

44-52,

53-54.

55-58,

S.W. Europe

Italy

5. Europe

E. Europe

Latin America

S. Asia

E. + S.E. Asia

Middle-East +
N. aAfrica {oil)}

Cther M.E. + africa

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gi
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

- 1985

53,1
S349
534

87,5
R745
4T.F

Ahg,?
659 67

32Heb
329,9
32849

4447
4447
4447

(-)?I 3

97,7

(1?.?

Yy fJ

156,7
L P
155,49

- 153 -

1990

557
Hh el
SO 6%

N
aLDel
2aien!

a0 oy

74 7.7
7F143
75247

30346
AW hHe L
307,12

TP |
G 0
DA

-{’{4'05
15449
l"):iar)

Q7,9
FHe?
100,2

2)1 a2
?U"t .G
22747

1995

bhe G
6744
7082

L1744
1?4.0
13144

£ib et
L3048

25 3e

TuleH
79540
16 45

44{1 4%
GRI .2
47440

Fh B
102,5

17,5

103,9
2 5. 6
2l5e%

Jeed
989
103,42

27449
duts 3
329,22

A.36

2000

Tastr
Q2.9

B87.6

137,7
160«3
179,0

24bel
27 349
333 0%

=82,1
Q1549
o4e,7

5314
chzg?
A49 o b

«lBel
137,86
153 .7

257 o4
2972
339,41

I W
1297
141 .4

37CeH
"()0 .2
F34 47



Table A.23 Projections of new registrations of commercial vehicles (in thousands)
for three scenarios (see text)

4-5.

9-14.

United States

Canada

Japan

Australia +

New Zealand

Germany F.R.

France

United Kingdom

N.W. Europe

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

1985

2iH2.1
26536
316dec

2645147
2683 .4
2033 ,0

L31e9
14542
15¢el

213e9
224, 7
235,48

2R8 .9
317.c
34043

: (‘.D‘S .{)
236045
JuTel

184,60
lh5.d
177.2

1990
3144143
LB H el

Grl0e R

3% Led
471 ,°
‘f?? "]

330445
3954,2
443840

16Meg
1836
7l3el

21545
23341
25 Ta9

35\).\}
4l1i.7
451.@

o
. g @
~lg O

4"

LT ]
B
e N

loved
10n,7?7
2004

- 154 -

1995

3Ulha )
Gab%e T
54 THel

1447
400, %
270,5

399G a4

Blured

6051 +4

16844
2i3 et
ESZ-U

24h 4D
LB 4l
31649

374,3
4700
bR el

235 40

4443

39340

17641
20944
£3neh

2000

2P L1 W&
4244
7;4?01

373,1
#10e 2
hhh

49214
H59) a9
“17Jeb

L1783
4267

2036 5

26241
320 «5

3735

4113
EQ747
54249

29443
373.5
Lh4 o5

iff g
23c ot
274,13



Table A.23 (cont).

15-18. S.W.Europe

19, Italy

20-25. S. Europe

26-32, E. Europe

33-36, Latin America

39-43. 5. Asia

44-52. E. + S.E. Asia

53-54. Middle-East +
N. Africa (o0il)

55-58, Other M.E. +
aAfrica

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

1985
7243
78B4y
8 3¢

125, 6
139,7
19344

22340
255 .0
2R 7e3

B62.9
RdbaC
91l.8

51840
BTl
02549

10646
12146
P32

239406
26945
300,32

=
PRI A Y

* 8 &
N Fepy

ol

"'U | B

3521
42%.2
499, 5

1990
hlevw
Qa,
104 o6

15%,0
18346
21146

2767
33947
300,43

Q71.5
<0544
105847

B804 o5
T9e2
83046

37001
447 46
50949

14147
16744
&8 ?n 5

48 0e 3
b4 49
T72 43
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1995

D60
1lbe0
136438

17943
23248
27843

2871

184 .46

46942

12T e%
111746
119546

T8be2

LA TR
1173.8

21245
277 et
333.06

40062
Hl4el
TaGT44

144e1
18640
22047

£36,3
89544
1113,.5

4.38

2000

1075
142.1
173,17

199,1
ZC1 40

IFH,2

306743
Gibe?
57343

L1347
12758
14047

Q27 42
cfFBeH
18615

253.3
36le4
485G 4 4

611.9
61D
1086 ,.7

163,.,9
22749
28441

THTel
1174.0
1544 49
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Table A.24 Average number of tires per new passenger cav

1980 1985 1990 l9é5 2000

1 United States 5 > 4. 4.8 4.8
2 Canada 5 5 4.9 4.9

3 Japan 5 5 4.9 4.8 5.7
4-5 Australia and New Zealand 5 5 5 5 4.9
6 Germany, Fed.Rep. of 5 5 4.9 4.8 4.7
7 France 5 5 4.9 4.8 4.7
B United Kingdom 5 5 4.9 4.8 4.7
9-14 Northern Europe I 5 5 4.9 4.8 4.7
15-18 HNorthern Europe II 5 5 4.9 4.8 4.7
19 Italy 5 5 5 4.9 4.8
20-25 Southern Europe 5 5 5 5 4.9
26-32 Eastern Europe 5 5 5 _5 5
33-58 Rest of the world 5 5 5 5 5
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Table A.25 Share of radial tires in tire market.

Countries

U.S.A.a)

Japanb)

W. GermanyC

a)

Benelux

Italyd)

Spaind)

Notes:

a)
k)
c)

e}

O.E.
Rep.

)

pass.cars

com, veh,
pass.cars
rpass.cars
light c.v.

heavy c.v.

pass.cars
com. veh.

pass.cars

com. veh.

pass.cars
com. veh.

pass.cars
com., veh.

pass.cars
com. veh,

O.E.
Rep,

0.E.

Total

Rep,
Rep.
Rep.

Total
Total

0.E.
Rep.
Total
Total
Total

Total
Total

Total
Total

UsA-industry: auto tire sales.
Japan Automobile Tire Manufacturer Association
Rubber Trends, March 1976.
d} Euro-economics.
Rubber Statistical Bulletin

original equipment
replacement
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1970

O W
[
O Nk

11.8

45.0
32.0
36.0

80.0
90.0

2.40

1975

64.5
30.4

35.0
45.1
82.0
79.0
72.0

100.0
ico0.0

90.0
80.0



Table A.26 Projections of demand for original equipment tires
(in thousands) for passenger cars

I. North america

II. Asia, developed

III. Oceania,
developed

cede  sgenaric 1985

C

© o0 oe roLooDe oo n 0 roe [ o TR o Y« R ] [ TR o T o 1} o Lo ow oo

[~ TR o T R

BAHG
6242 e
65358,
63334
5964 o

5093 THe
561780,
572224
61492,
62677

56640
62420,
53580,
68325,
6964l.

2747
29824
293G,
317%.
A3ND,

15565,
16898,
16653,
479289,
1745,

18312
198€0.
195Q2,
21164,
2053,

7484
819,
RBZ%e
BOA .
SAREM

2992,
3278,
332
3585,
3641,

3741,
4N9 7,
4127
44R 2.,
48552,

1990

3385,
3577
ARBC .
3930
4233,

64320,
&T55,
73716,
T4bTh 4
42N,

H7705.
71532
TIHGE,
78606
84553,

1nsKs5,
106R,
1205,
1192,
1328,

20239
20287
22903,
r2645a
25226,

21304 .
21355 .
24108,
23837,
26554,

213,
237
25,
2724
29 3.

4039,
45C6,
4845,
Bl649.,
555657,

4252«
4743,
SLihe
5436.
5860

- 158 -

1995

Os
Oe
My
Ge
Ny

6544 T,

53009
13260,
73237,
73271,

65467,
HBAGY .,
13260,
73237
78871,

e
Qe
Qe
Oe
e

21262
2l4p0,
23497,
23827
2EQRA,

21262,
21480,
23497,
23827,
25986,

A.41

2000

Qs
Coa
Ca
Os
O

67967
71213,
T1046.
C 7791 4.
83792

57967,
71213,
TT0Ah6 .
7914,
33792,

o
Qe
Qs

Qa
e

21154,
21040,
23406,
23217,
25499,

21154,
21040
23406,
23238
274G 0,

Ou
Ce
O
Do
O

65611
470
5196,
F2R5,
5642 .

4471
4790
5106,
S2R5,
56428



Table A.26 {(cont. 1)

Iv. North-West
Europe

V. South-West
Europe

vi. Eastern Europe

code scenario 1985

c

[ =i v I o o ma o h 1 e TR o IR o I /I TR S [ T o T w [ TR » [ o 1] |13 T o T o 2 PO o

[ o TR o T w R

1270,
1317,
1418,
1473,
1526,

4UAL %
41998,
43996,
§£5390,
47590,

413R D,
43315,
4H314.,
468724
49175,

293,
322
azl,
351 e

E L)

14439,
15941,
16180,
17649,
17962,

14732
16163,
16502,
18104y,
1914,

3214,
351 4.
3614
4N29,
4029,

GA2L1e
€421,
5421,
6N44
A,

B G,
QD34 ,
034,
10074,
16074,

1990

Ge
U
Oo
Oe
Ue

4331%.
44332,
46353,
46986,
49069,

43315,
44332,
45353,
469088
4 9NE9,

G
O
Co
Qo
Cu

1684,
18552,
19668,
20823,
21857,

iHBA0,
18562
196660
20EB23
21887,

2066,
2521
2521
28874
2BE7 .

2265
10085,
1Bk,
11549,
11549,

17332,
12607,
1207
14437,
144%70
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G292 4,
45689,
47267
480506,
51663,

42984,
4469,
47257,
43856,
51Ah63,.

D
Qe
De
Os
Q.

17790,
19713,
20513,
22387,
234502,

17790,
19713,
2us513,
223R7,
23002,

1190.
1580,
1580
1917,
1917,

10704,
14218,
14218,
172500
172564

1iB26s
15798,
15798,
19174,
19174,

A.42

2000

Qs
Oe
O
Qe
0.

42744

- 44339,

47153
4840R .
51375,

42744,
44339,
47153,
48408,
51375

Co
Oe
Oa
Oo
Ce

18274,
215304
22273,
25993,
26695,

12274,
21530
22273,
259013,
26695,

Théh.
1005,
1C05.
1275,
1275.

13409,
19091,
19091,
24230
26230,

14715,
200956,
20096,
25505,
2ER0%,



Table A.26 (cont. 2}.

VII. Latin America +
Caribbean

IX. South Asia

X. South=-East +
East Asia

code scenario 1985

C

[ o T w {3 e TR o T » i ¢ T angc o o0 TN m 0o [ o T o T v [ TRy T = (L o TR+ T o S

o Lo T

3938,
5760,
4750,

5658,
CHER

EQMT
7139,
T130,
5487«
B4AT,

284%.
11699,
11899,
14145,
14145,

TuTs
783
T83.
561
851

472
5224
522
574
% T,

1179
13u5,
L3ub,
143%.
1435,

B23e
R36,
B96He
970,
7.

1920
2090,
2030
2263
2263

2743,
2986
29¢ ha
3234,
3234,

1990

29hA7,
4004,
43Q 4,
51G4% .
91 hi

218 6h.
16375
15375,
20575,
20575,

14808
20460,
20469,
25719,
25709,

blbe
739,
739,
837
B37,

QZ3 .
11CR,
1iCBe
1256,
1255,

1539,
1947
1847,
2004,
2uF e

456,
535,
£35,
540G,
599,

4105.
4814
4814,
5391
53914

4562
5349,
5349,
5991 .
5991,

- 160 -

1995

1099,
3153
3163
4385,
4385,

17987«

28463
28 4A 3,
39443,
30443,

1908 5.
31625,
31625
43P 41t
HIhLA,

Hlhe
779,
P79,
Yl
919,

1433,
1817,
1819,
2144
Zlbh,

2055,
2597
2597,
364
IQAG

EL LT
5% 4
488,
939,
538«

£ 1
3702,
aIN2,
10215
L0215,

7327
9159
21%9,
10753,
U753,

.43

2000

L3%G,
2423,
2627,
370G,
3700,

2?5384,
46040,
46040
70303,
TQ3G 3.

2hEB .
484634
4R GH3,
T4073 e
74003,

b
AN,
AH%
~ 6% 4
B4l

200 Fa
2738 .
2736
227 1.
3301,

2EZ3.
347 3.
3423
46239,
4239,

O
Ca
Ne
Qe
O

11514,
1543C.,
15430,
19%40,
19040,

11514,
15430,
15430,
19040«
19040,



Table A.26 (cont. 3}

XI. Middle East +
North Africa

XII. Other Africa

World total (excl. Asian
CPE countries)

Notes:

cC

conventional tires

radial tires
total tires

code scenario 19854

c

[ I o T w ] o 0o T o Ue (L2 =TI o T o a1 T a0 o (U« Py T = 2 [UJ < TN s B & i o oo e

wod O T

586
682
692
157«
757

1358,
1591,
1501,
1746
1765,

19354,
2273
2273,
2524
2524,

216
2254«
2254,
2359,
2359,

1435,
1502,
1502,
1573
1573,

3587,
3756,
31564
3932
3932,

=214l
266609,
26R4G,
27361
~7753,

140509,
152457,
158519,
165822,
1323,

LH6Z26% )
177127
PH0368,
194184,
w0 T6.

1996

250,
326,
326,
38%.
389,

2247 4
2932,
2932,
3499,
3499,

2497,
3258,
1258,
3nsgs,
3886,

1882,
201 4.
2014 4
2131,
21131,

Z79%
nzz.
3022,
3197,
3197,

4654,
5036,
5036,
5328,
5324,

12875,
15110,
15569,
17381
irrel,

178933,
193978,
2058220,
215762,
227605,

191898,
206088,
221389,
233143,
265444,

161 -

1995

140,
209
209,
271e
271,

ebhhb,
3967,
39567,
El42,.
5la2,

2804,
4175
4176,
5413,
5413,

1724,
203,
2003,
2158,
21513,

42568,
4675
4679
035,
E035,

6080,
66574
H6TE,
7193,
7193,

5133,
8191,
3191.
10188,
10178

196102,
2204118,
2ILRA5,
252610,
2h47284,

202237,
22R6D0,
239754,
b2 806
274471,

A.44

3376
5495,
5495,
7591
7591,

1376,
5495,
B495,
1591,
7591,

1512,
146948,
1698,
1865,
1865,

A040 ,
6702
AT92,
7462,
T4A2,

7561,
R4839,
8489,
9327
9327,

4087,
5910,
RBlO.
76869,
75689,

21h6hB,
258408,
270481,
312634,
125010,

220525,
264309,
215492
3205822,
332K30,
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Table A.27

Percentage distribution of commercial wvehicles in use: load capacity

West Germany

France

Austria

Year less than less than less than less than less than less than less than less than less than less than less than less than
1,000 kg 1,500 kg 3,000 kg 5,000 kg 1,000 kg 1,500 kg 3,000 kg 5,000 ko* 1,000 kg 1,500 kg 3,000 kg 5,000 kg
1955 40,4 - 67.1 89.3 43.5 - 79.8 88.6 34.6 - 65.5 94.8
1956 42,2 - 70.0 91.2 43.8 - 80.4 88.5 36.5 - 65.0 94,2
1957 41.2 - 69.4 20.6 44.3 - 20.9 88.4 37.0 - ©4.5 92.9
1958 40G.4 - 69.6 90.3 45,2 - 81.5 88.5 37.1 - 63.5 91.7
1959 38.9 - 68.9 Bg8.7 46,2 - 82.1 88.6 37.0 - 62.2 89.9
1960 38.1 - 63.2 86.7 47.4 - 82.6 88.6 36.4 - 60.8 87.6
1961 37.2 - 67.7 85.0 48,1 - 82.9 88.4 36.6 - 60.2 85.2
1962 37.0 - 67.7 83.7 48,9 - 83.2 88.4 37.0 - 60.2 82.9
1963 35.9 - 66.6 81.8 49,5 - 83.3 88.2 36.8 - 5.9 8l.1
1964 34.6 - 65.9 80.5 50.0 - 83.2 B87.8 35.0 - 58.7 78.5
1965 32.8 - 66.0 79.9 50.2 - 83.1 87.9 33.6 - 58.5 77.7
1966 30.6 - 65.9 79.6 50.1 - 23.0 87.7 32.6 - 58.8 76.5
1967 28.5 ~ 66.1 79.7 50.1 - 83.0 27.6 31.2 - 58.5 75.1
1968 - 43.5 66,3 79.9 - 67.6 - 72.9 - 45,9 59.4 75.0
1969 - 43,4 66.3 799 - 68.4 - 73.7 - 46 .8 59.9 74.5
1970 - 43,1 65.9 79.6 - 68.6 - 74.0 - 48.7 61.1 74.6
1971 - 42,3 64.9 78.9 - 69.4 - 74.7 - 49.8 6l.7 74.2
1972 - 42,2 64.4 78.7 - 69.9 - 75.1 - 50.5 61.8 73.4
1973 - 42.7 64.4 78.9 - 73.0 - 77.4 - 51.3 62.1 73,0
1974 - 431 64,2 79.0 - 73.3 - 77.6 - 51.8 62.4 72.9
1975 - 43.9 €4.7 79.5 - 73.6 - 77.7 - 52.2 62.7 72.8

% from 1968 series not comparable.

S Y
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Table A.28 Commercial vehicle production by weight groups.

West Germany

France

Italy

Year less than less than less than Tess than less than less than less than'_less than less than
4,000 kg 6,000 kg 12,000 kg 4,000 kg 6,000 kg 12,000 kg 4,000 kg 6,000 kg 12,000 kg
1961 58.0 62.5 76.7 - - = 36.9 41.4 78.9
1862 58.7 63.9 76.5 - - = 39.5 44.2 82,1
1963 58.4 64.4 76.8 80,2 87.5 92.5 40.9 49,2 74.5
1964 60.7 65.8 77.0 79.7 86.2 91.3 47.8 57.0 Bl.1
1965 58.0 £5.9 76.8. 82.2 88.4 92.7 56,0 72.0 90.6
1966 54,8 63,0 74,9 82.8 88.8 93.2 56.9 69.2 84.8
1967 57.2 64.9 76.5 83.4 88.9 93.1 53.7 65.6 51.2
1968 55.5 64.5 76.2 83.1 88.¢ 92.8 52.7 63.6 79.8
1969 53.9 64.8 75.6 83.6 B88.7 92,9 58.2 67.9 81.7
1970 48.4 59;6 71L.8 82.8 87.5 92.1 55.9 66.2 80.7
1971 43,9 55.6 ©9.2 85.4 89.0 92.8 56.5 68.0 83.9
1972 48.9 60.3 73.0 87.4 90.3 93.4 58.8 69.4 85.7
1973 46,2 57.9 71.4 89.5 92.2 94.6 56.8 66.1 B82.7
1574 39.1 50.6 65.3 88.8 91.5 93.9 53.8 64.0 77.9

TR
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Table A.29 U.S5. factory sales of trucks buses by gross vehicle weight.

Year

Less than

Less than

Less than

Less than

Less than

Less than

Less than

6,000 1bs 10,000 1bs 14,000 1lbs 16,000 lbs 19,500 lbs 26,000 lbs 33,000 lbs
1962 27.8 36.5 36.9 38.0 43.8 47.7 49.1
1963 29.2 37.8 38.0 39.0 44.0 47.8 49.0
1964 30.5 38.8 39.0 39.8 44.5 48.0 48.9
1965 30.9 39,4 39.6 40.3 44.5 47.7 48.9
1966 30.3 39,1 39.3 39.9 43.6 47.3 48.6
1967 30.0 39.6 39.8 40.4 43.3 47.4 48.7
1968 30.7 41.1 41.2 41,7 43.8 47,7 48.8
1969 30.1 40.9 41.1 41.5 - 43.6 47.5 48.4
1970 28.9 41.2 41.4 41.7 43.5 47.3 | 48.5
1971 29.9 42.1 42.6 42.9 44,4 47.7 48.6
1972 29.8 42.1 43.0 . 43.2 43.8 47.6 48.5
1973 30.0 43.1 43,9 44.0 44.3 47.8 48.6
1974 29.1 43,0 43.1 43.2 43.4 47.7 48.4
1975 22.1 43.8 44,1 44,1 44.4 48.3 48.9
1976 21.4 45.2 45.5 45.5 45,7 48.6 49.0

8v°'¥



Table .30 Estimated number of tires per commercial vehicle.

Countries Year 1975 - 2000
1 U.S.A,
2 Canada 8.0
3 Japan
4-5 pustralia and New Zealand 8.0
6 West Germany -
7 France 8.5
8 United Kingdom
9-14 Northern Eurocope 1
15-18 Northern Europe IIL
19 Italy .0
20-25 Southern Europe .
26-32 Eastern Europe 8.0
33-58 Rest of the world

- 166 -
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Table A.31 Projections of demand for original equipment tires

{in thousands) for commercial vehicles

I. North America

IT. Asia, developed

ITI. Oceania,developed

IV. North-West Europe

code scenario 1985

c Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3

C Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3

c Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3

cC Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3

- pca
170G 2,
i1,
:,"'P-"_'-t .
‘.f)l‘_'_".').
17:98,
T
349,
370,

ey
Jql

“lia
N

PRV
lio,
ih,
"‘Qr(‘.
3iTe

AL

Lita,
P70
P35,

LT A
REVE T

ﬁ?,:.
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1990

1307,
170 3.

-
a.{.k: 2.

: )':‘93'
34266 .
NS T

27940,
36561,
42434,

2L,
2273,
? ‘I)'t‘ 3 -

~ulle .
c13z23,
e AQ 5,

227,
:3?23.
rHua1,

joi b g
~y LT R
[ R
* = a

bt e e
[AIEVER R
LR ]
- ® @

e O

ToLl,
1517,

1706,

L
A

“i‘;_l_‘\fv‘.
lfuf_}f 3 ™

PN L I S

‘f..‘d.‘a')o
wHE 3,
wiBEl

1995

53
e

A

N

“"'EC‘N’ .
3% 4,
ar Gk,

2727,
36h44,
40467,

[

LRl
Lo nBL I LN
- w D
BRI S R4
E [ ] L J

24 ?‘r')?c
317,
EE S I

23994,
Jihin,
2HARG,

2000

N
Qs

Ge
_')’E,%'_ 1..").
41237
“E3Ll1.

JE 15,

41237,

55311,

N,
O
Co
2Ri231,
39FE],
LG 24,

oo M
100 .

avoa
e aw

89246,

3 e
De

Ceo

I(ﬂ"_lzc
1542,

2423

1402
1342,
24729,

e
Ce

M

irag,
13726,
Laklh,

T had,
137245,

LI Al I
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Table A.31 (cont. 1 )

V. South~-West Burope

VI. Eastern Europe

VII. Latin America +
Caribbean

IX. South Asia

code scenario 1985

C

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

3ab
45°%,

q’)f..

b

22
P

[N A .
T o

27,

1990

T L,
1T .

PRI

1196,
3ant,
fth?i!.

3o ey »
L 37,
brede

Y oeQh
2ol G

Coiniy g

{1‘5";.;‘ ]
Lok,
4563

"4,
11%3.
L4 .
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1995

“LU2
20N .
Tlah,

‘i"‘? f)p
ALTE,
r‘.r‘ﬂ'—').

H44T7,
72684,
7171,

EL A P
“94,
l'\:‘ {:‘.

F n
Ll

Ty,
"L R,

f_.'?!?.
2T 3.

H’{_l‘) ". -

LY I

L, e

'.L?-.‘!n(

Rl
L1695,
240

1 Ny
L75,
abhh,

Sl ?s

. ‘).1"70
TLi7%

S 't_ .

tll";"‘3.
el WS
314G,

14,
434,

SRy

121K,
173%.

?2YF,

"\' -
g bt i m
LS ]
Y -
-

e



Table A.3l (cont. 2}

code scenario 1985

X, South-East + C
Bast Asia
R
T
XI. Middle East + C
North Africa
R
T
XII. Other Africa C
R
T
World total {(excl. C
Asian CPE countries)
R
T

Notes:

C = conventional tires
R = radial tires
T = total tires

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

GL
G2
G3

Gl
G2
G3

87
947 .
T2ia
567

17,
1781

i3~
1017
18407,

247,
274,
205‘

367,
417,
thlpley

Al .
hAE

739,

1267,
1527

17N,

245,
1017

1190,
£illa

cohU e
2997,

- 169 -

aurT,
1ubH2H
12010

TOZ286
PoGbi .
QT4g7,

Tito
D5GHhT»
149513,

1995

2h7,
374,
g,

2693,
3373
N6,

1891,
3745
440G,

34,

il2.

132,

TT4a
1Jl4 .,
1192,

365,
11l%.
1324I

Li43,
1A12.
Jul%e

L5569,
3761
4701,

34911,
537
ATL1%

4877,
5201 s

7333,

HL51 4%,
1ihbio,.
121417,

nh1073,
113117,
1357687,

2000

1B 4,
258
3t e

I40R 4
4911
6194,

2671
F159,
AL 20,

40,
58 e
A G,

934,
1209,
1419

. 983,
13467,
1?%%.

914,
140GQ
1954,

3674,
5435,
T41l5,

4RI 2,
7044 «
G269,

2101
2961,
3741

GL3ET,.
130645
15841,

F4}A5 .
133647,
1591580



A.53

Table A,32a Average driving distance per year per passenger car in use.

{Thousands of kilometres]

1960 1965 1970 1975
United States®’ 15.11 15.02 15.97 15.41
United Kingdomb) 12.76 11.69 13.50 13.50
Norway" 9.33 10.64 10.62 13.45
Spainb) n.a. 11.85 10.37 n.a.
JapanC) n.a. 15.47 13.65 9.8

Table A.32b Average driving distance per year per commercial vehicle in usep

{(Thousands of kilometres)

1960 1965 1970 1975

United States® 17.23 19.11 18.49 n.a.
United Kingdomb) 19,49 20.55 21.55 21.07
Norwayb) n.a. 10,96 10.16 11.9%

Spainb) n.a. - 16.89 14.09 n.a,

Japan: small trucksd) a) 24,85 11.82 12.15 n.a.

trucks and buses 37.27 17.74 18.22 n.a.

Notes: a) Motor Vehicle Facts and Fiqures.

b) Derived from United Wations, Annual Bulletin of Transport

Statistics for Europe, 1959-1975 by dividing total distance

by vehicles in use.

¢) Derived from International Road Federation, World Road
Statistics, by dividing total distance by cars in use.
d} Japan Automobile Tire Manufacturers Association {1975).



http://dis.ta.nce

Table A.33 Projected average driving distance per year
per passenger car in use

A.54

1980 1985 1990 1995 2000
United States 15.0 14.5 14.0 13.0 12.0
Canada 15.0 14.5 14.0 13.0 12.0
Japan 8.5 8.1 8.0 8.0 8.0
Oceania 16.0 15.0 14.0 13.0 12.0
Western Europe 12.0 10.0 9.0 8.0 8.0
Eastern Europe 16.0 16.0 16.0 16.0 16.0
Latin America 20.0 20.0 19.0 18.0 17.0
Rest of the world 20.0 20.0 20.0 19.0 18.0
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Table A.34 Projected average driving distance per year
per commercial vehicle in use

1980 1985 1990 1995 2000
United States 18.0 17.5 17.0 16.5 16.0
Canada i8.0 17.5 17.0 16.5 16.0
Japan 15.0 14.5 14.0 13.5 i3.0
Oceania 18.5 18.0 17.5 17.0 16.5
Western Europe i8.0 17.5 17.0 16.5 16.0
Fastern Europe 19.0 18.5 18.0 17.5 17.0
Latin America 20.0 20.0 20.0 20.0 20.0
Rest of the world 20.90 20.0 20.0 20.0 20.0

- 172 -
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A.56

Table A.35 Projected percentage share of retreaded tires for replacement
for passenger car tires, conventional and radial

Country/region 1980 1985 1990 1995 2000
North Zmerica W 20 25 30 30 30
10 15 20 25 30
Japan cC 15 20 25 30 30
10 15 20 25 30
Oceania ¢ 10 15 20 25 25
5 10 15 15 20
Western Europe C 20 25 30 . 30 30
10 15 20 25 30
‘Bastern Burope C 10 15 15 20 25
5 5 10 15 - 20
Latin America c 5 10 10 15 20
2 5 5 10 15
Rest of the world C 5 5 10 10 15
2 5 5 10

Notes: C = conventional tires

R = radial tires
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Table A. 36 Projected percentage share of retreaded tires for replacement
for commercial wvehicle tires, conventional and radial.

A.57

Country/region Year 1980 1985 1990 1995 2000
Nerth America 40 45 45 50 50
30 35 40 45 50
Japan 45 45 50 50 50
30 35 40 45 50
Oceania 40 45 45 45 50
R 25 30 35 40 45
Western Europe 50 50 50 50 50
40 45 50 50 50
Eastern Europe 40 45 45 45 50
R 25 30 35 40 45
Latin America 20 25 25 30 30
5 10 15 20 20
Rest of the world 10 15 20 20 25
8] 5 10 15 15

Note: C = conventional tires.

o
I

radial tires.
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Table A.37 Projectionsof demand for replacement tires {in thousands)

for passenger carsg

I.

II.

III.

North America

Agia, developed

Oceania,
developed

code scenario 1985

c

C

[ TR 5 T o ] [ I =T o I w I 1B =TI o Bl v 2 '] {10« T o T w 8 T RO D o [ I & T o T w 13 ST 0 I o 1 & I o T w4

(L2 TR o T o g+

28750,
29029,
295764
29729
29886,

1150C0,
116116,
118303,

- 118915,

119545,

14375¢C.
145145,
147878,
1486434
149432,

810.
815
793,
1797
799,

15382,
15478
15067,
15135,
i8190.

1AL92 .
162924
15860,
15931,
15900,

17158,
1728
1728,
1735.
1737,

6860,
6913,
6898,
6941,
6949,

857k,
Eb4le
BAh22,
8677
Bhdbe

1990

6624,
6944,
7129,
7381 .
7513,

125851,
131936,
135452,
140247,
142753,

132474,
136880,
142581,
1476286
150266,

A
Do
Qe
Qe
Q.

17273
18158,
1797,
18821,
10441,

1712713,
18158
17970,
18821,
w9441,

435,
458«
GHZ
484,
490

B259,
R710.
8760,
2191,
9317,

B69 3,
9168,
9230,
9575 .
Q8T

- 175 -~

1995

Qe
Qe
¢ 9
O
19

127379,
134575,
141991,
145944
153336,

127379
134575,
141991,
1459 44,
1533136,

17533,
17857,
19288,
19517,
211i%4,

17533,
17857,
19288,
10517,
21154,

Do
O
O
O
De

8640
9362,
9770,
10326,
10827,

640,
9352,
9770,
10326+«
10827,

2000

Oe
Q.
Ca
Os
Oa

122453,
127793,
136844,
138074,
147499,

122453,
127793,
136844,
138074
147499,

Co
Qe
[+ 19
De
Qe

15630,
15676
16959,
17014,
18317,

15630,
15676
16969,
17014,
18317.

[ 2
Co
O
Qe
Qe

BEGL,
G047 o
QTET,
9950,
10662,

REL b,
Q04T e
759,
950,
nesz,.



Table A.37 {cont.l)

Iv.

V.

VI.

North-West
Europe

South-West
Europe

Eastern Europe

code scenario 1985

C

T o0 e 1B T o T v 2 1 [ o T o I w ) 0w T 00 R o0 oe o o0 e [N o TR o T &

© oD R

2163,
2193,
2217
2225,
22456,

%3278
53472
538784
845052
54459,

55462
55665,
560%% .
56277
SHTEE

ET64
585
58 4q
590,
SO0,

26555,
26803,
26839,
27042,
27081,

27131.
273884
27423,
27632
21672

A% 9,
8950,
B9 5{,
9189,
Q139

17989,
13424,
13424,
13783
1378%,

21648
22374
22374,
22972
22972,

- 176 -

47382
48419
469557,
50088
52702

47382,
4P419,
49957,
50988,
52T0Z2

25706,
27090,
27413,
286906,
2900%

47424
526F «
5268
5706
5706,

18966,
21074,
21074«
22826
22826

237008
26342 .
26H342,
26532
28532,

41151,
42189,
44035,
44R52,
46865,

1151,
421894
44035,
44852
46 RbG .

Qs
O
O
De
Qs

24843,
27015
27948,
29716
3N59 46,

248434
27015
27948,
29716
30596,

2804,
3362
3362
3819
3819,

25278
30258 .
30258,
34373,
34373

28064
33620
33620,
38162
38192,

A.59

2000

0
Oa
Qs
Co
Coe

33473,
34782

36537

37504,
39386

335673,
34782
36537,
37504,
39385,

Qs
Os’
e
Qe
Oe

25037,
27589,
28723,
30937
31924

25037,
27589
28723,
30937
31924

1559,
2024
2024
2412
24612,

29817,
35459
3ALR9,
45825,
450825

31386,
40403,
50483
43236,
48236,



Table A.37 (cont. 2).

VIT., Latin America +

IX.

X.

Caribbean

South Asia

South-East +
East Asia

code scenario 1985

c

L e TR v T« ) [ T o T o 1] o 0T L S TR o T o ] TR0 D D n o [0 T o T o 2+ oo o

[« T o T v i )

15406,
16135,
16135,
168G7
16807,

23108,
24203,
24203
25210,
25210,

38R 14
40339,
40339,
42017
42017,

2351
24224
2422
2487
2487,

1568,
1615,
1615.
1658
1658,

3919,
4037,
4017,
4145,
4145,

2368,
24cle
2421
24569
2469,

5524 o
5650 «
5650
5761,
ET6Ll,.

TBO2 .,
ROTY W
8071
8231,
8231,

- 177 -

1290

8785,
10215,
10215,
11469,
11489,

35138,
40861,
40861,

45957,
LEGET,

43923,
51076,
51076,
57446,
57446,

1991,
2181,
218,
2337,
2337,

2987,
32724
3272
3506,
35064

4578,
5453,
5453,
5843,
5843,

1132,
1221
1221,
1295,
1295,

10190,
10993,
106993,
11657
11657,

11323,
12214,
12214,
12952,
12952,

1995

5475,
7159,
7159,
BT44,
B744% e

49275
64432
64432
78607
TR6GT,

£47%1,
71591,
11591,
B7441.
87441,

laz0.
2123,
2123,
2374,
2374,

42406,
4955,
4955,
5530,
553G,

066,
7078
?078.
79124
7912,

794,
Glie
F1ll.
10098,
1003,

15085,
17305,
17365,
19151.
19151,

15879,
18216,
18216,
20189,
20159,

a.60

2000

3273
58424
4842
6463
6463,

65219 ¢
Q2005
2005,
122793
122793,

65467,
96847,
95847,
1292554

1292554

1422,
1765,
1765,
2058,
2058,

5668,
7061,
TO6Lla
8230,
8230

7109,
8826
BB26.
10288«
10268,

Go
Qe
Je
Oe
Co

23042,
28189,
28189,
32651
32651,

23042 .
28189,
28189,
32651,
32651,



Table A.37 (cont. 3).

code scenario 1985

XI. Middle East + C
Morth Africa

XII. Other Africa C

World total (exl. Asian C
CPE countries)

Notes: C = convential tires
R = radial tires
T = total tires

OO T o o0 oW o oo o oan oe [ I o PR T & 1 [ o TR o i v [ = T i w T {130 o P « B w

[0 TR o B 2 ]

1982
2071,
2071,
21344
23134,

4625,
4B 32,
48324
4979,
4979,

6607 .
6903 .
A9 3,
7113,
7113.

8982,
IOR2 .
9082 .
Q177
2177

FOBE
6055,
655,
6118,
6118,

149469,
15136,
%1%,
15295,
15295,
7378 2.
75431,
75975,
7733¢,
775224

270876,
274551,
276764,
279594,
28UT346.

344658,
349993,
352739,
356933,
358256,

- 178 -

1990

Thla
853,
BRS3,
Q3n,
938,

6665,
7678
1678,
8438,
8438,

7406,
8531,
8531,
G376
3376

7095,
7356
7356,
T563
1562

10642
11635,
11035,
11344,
11344,

17737,
18391.
18391,
18907,
18907,

31543,
314498,
34686,
37194 .
37332,

309059,
329224,
334472,
351671,
356944,

3405602,
363722,
369159,
3888K5,
394276,

1995

408,
520
520,
6l2.
6l

T754.
9876
9878,
11619
11619,

Bl62e
10398,
16398,
12231,
12231

6147,
6520,
6520,
6819,
6819,

14343,
15213
15213,
15912
15912,

24490,
21733,
21733,
22731,
z2731.

1764%0.
20595,
20595,
23376
23375,

33535049,
373038,
385073,
415605,
$28n49,

352960,
3934313,
405659,
430021,
451465,

A.61

2000

Ou
O
0,
D
0

390,
12619,
12619,
15936,
159137,

BO05 .
12619.
12619,
15938,
15938,

4624,
5005
SU0E,
5325
5325,

18496,
20019,
26019,
21300,
21300,

23120,
29502 4.
25024
26625
2H625,

1C889,
13636,
12636,
16257
16257

353498,
413239,
42T1RY .
492215,
494525,

3543R T,
426875,
440821,
4GA4T2 s
510792«



Table A.38 Projections of demand for retreadsd tires {in thousands)

for passenger cars

I. North America

II. &Asia, developed

III. Oceania,developed

code scenarioc 1985

C

Lo TR & [ 3 (130 = e I o i+ [ = TR o B w i+ | { = TR o B v o b T oG TR o0 T

[1 2 o TR v I o 2

066
Tl 34,
1271,
7308,
TiL7,

16752
14925,
17253
17341,
17434,

23828«
24060,
24524,
24450,
264781 .

259,
261e
254,
255,
2556,

4922
4953,
4921,
4843,
4Bhl,

Blole
95213,
G075
5098 s
5137

287
259
259,
260,
2bls

6RE.
H91.
A9
6594 o
595,

43,
951 .
948,
Q54 o
9564

- 179 -

1220

1956,

2050,
2106,
2160,
22184

26582,
257654
26459,
27387,
21874,

26538
278154
28565,
29567«
0093,

Qo
Y

'Dc_

O
D,

6391,
6718,
6649,
6964,
719 3,

6391,
6712
5649 ,
6964
7193,

BT
92«
2
=1 Y
98,

1239,
1306,
1315
1379.
1398,

1326,
1398,
1408,
14754
14G6.

1995

Qs
Qe
0.
1
D

31209,
32961,
34782,
35741
37546,

31209,
32061,
34782,
35741,
37545,
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Table A.38 (cont.l)

Iv.

v,

VI.

North-West Europe

South-West Europe -

Eastern Europe

code scenarioc 1985

a
b
<
d
e

R a
b
c
d
e
T a
b
C
d
e
C a
b
c
d
a
R a
b
c
d
e
T a
b
c
a
e
C a
b
Lo
a
e
R a
b
c
d
e
T a
b
c
d
e

546
548 o
554,
556
5620

7002
8021,
RNZ2,
1L Ge
BlF9,

8K3H,
B56 9,
BH36e
8664 e
8730

lab,
146,
1464
1484
148

3983,
4ule
40264
4056«
462

4127
4167
4172,
4204 o
42104

1299,
1342
1342,
1378
1378,

1799
1342,
1342,
1378
1178,

2598,
2685,
26R B,
2757
2157,

- 180 -

1995

Qs
Qs
e
Qs
0o

1u288.
10547,
lig00,
1121%
11717

10288,
10547,
11009,
11213,
11717,

Qe
MNa
Qe
Dw
Je

5211,
65754,
65987
742%
7646490,

H21le
6754
6987
T42%e
76494

T02a.
B41 e
841,
a55,
955,

5052
602,
5052,
6875,
4875

5753
6892,
6892,
7820,
TB29,

A.63

2000
Do
O
Do
Ge
O

10102,
106435,
10951,
11251,
11814,

16102
10435
10951.
11251,
11816,



Table A.38 {cont.Z2)

VII, Latin America +
Caribbean

IX. South Asia

X. South-East +
East Asia

code scenaric 1985

® oo
oI T o T w ) 0o m o oTw Qe [ 3 TR o T o 1 L0 = "o [ v 2 o 0o jo?

o b

1541,
1614,
1614,
1681,
1681,

1155,
1210,
1210,
1261,
1261,

24956,
2824,
2824,
2941,
2941,

11 84
121.
123
124
124

31
A2
3w
33,
33.

3149
153,
153,
158.
158,

118,
121
121,
123,
123.

110
113.
113.
115.
115,

229,
234
23% ¢
239,
239,

- 181 -

1990

878,
1022,
1622,
1149,
1149,

1757,
2043,
2043,
2298,
2298,

2635,
3065,
3065,
3447,
3447,

199,
218,
218
234,
S 34,

149,
164,
164,
1754
175.

348,
382
382,
409,
409,

113,
122
122.
130,
130,

S1G,
550,
550 .
583,
£R3,

623,
672
6T2a
Tize
Ti2,

1995

821,
1074,
1074,
1312,
1312,

49238,
6443,
6443,
7870
7870,

5749,
7517,
7517,
9181,
9181,

182,
212,
212,
237
237,

340,
396,
3956,
443,
L43,

522
60
609
680,

680,

T
Ole
1.
101,
101.

1207,
1384,
1384,
1532,
1632,

1236,
14756,
1476,
15633,
1633,

A.64

2000

&5%,
968,
963,
1293,
1293,

3329,
13801,
13801,
18419,
18419,

998 4,
14769,
14769,
19711.
19711,

213,
265,
265,
309,
30%,

569,
706
7064
823,
823,

T8 2,
971,
971,
1132,
1132,

0.
O
0.
O
Os

2304,
2819,
2819,
3265,
3265,

2304%.
2819,
2819,
1265,
32465,



Table A.38 (cont.3)

¢ode sceénario 1985

XI. Middle East +
North Africa

XII. Other Africa

World total (excl. Asian
CPE countries)

Notes: C = conventional tires
R = radial tires
= total tires

C

i o I w O oy t oo we LI o B e L =" o T o 2 [1 > o T o (1 & T T T o0

o e

G
104,
104,
107,
107+

92,
97,
- P
100,
100,

192
200,
200,
206,
206,

449,
454,
454,
459,
459,

LE0,
121.
121,
1224
122,

569
375
575
56l
561

11895,
12104,
12239,
12400,
1244%,

37154,
37526,
37787
38052,
38230,

49049,
49631,
EQG27.
50451,
50675,

- 182 -

1990

T4
85
BE o
94,
L

333,
3R 4,
84,
G224
422,

407
469,
469,
516.
516,

709,
736,
Tk,
7564
766

532
5524
552
567
567

1242,
12687,
1287,
1323,
1323.

4966,
5379
5434,
5780
5820

52955,
55744,
BATEL .
59135,
60275,

57921,
61122,
62185,
64915,
66095,

1995

41,
524
2.
6le
5le

520,
790 4
790,
939,
330,

61,
842,
842,
991,
99 1e

615,
652
652,
682,
82,

1147,
1217,
1217,
1273
1273.

1762,
16,
1869,
1955,
1955,

2440,
2922,
2922,
3348,
3348,

700613,
75917,
79115,
A3567,.
86884,

725313,
78839,
82037,
86915,
Fu23l,.

A.65

2000

Os
Qe
Qe
Os
Ce

891,
1262,
1262
1594,
1594,

1=
1262,
1262,
1594,
1594,

6£G by
751
751
709,
TG99

1850,
2002,
2002,
2130,
2130,

2543,
2753,
2753,
2929,
2929,

19%4,
2490,
2690
36013,
3003,

A3688,
938564
98141,
106632,
111024,

85h42,
G6346.
100631,
109635,
1140260



Table A.39 Projections of demand for new tires {in thousands)

for passenger cars

I. North America

II. Asia,developed

III. Oceania, developed

code scenario 1985

(L TR o T v 8 [T o B = ] 2o oTe [ TR o T o 2] [ T N v T 0o (OB eIy R o i LD v P o T »

[ =70 T i R

27348,
28137,
20663,
29253,
29503,

149214,
155369,
158272
1563066,
164788,

176562,
1835G5,
186935,
192319,
194291,

3297,
3536,
3478
3716.
33582,

26025,
27422
26899,
2R281,
29074 .

29322,
30958,
30377,
31997,
32925,

2206,
2208,
229
2371
2387,

9166 .
94490,
9510,
832
98095,

11372,
11788,
i1i8ni.
12204,
122824

- 183 -~

1990

BQE3,.
84704
aan3,
9132,
9528,

165588,
174127,
182709,
187536,
195299,

1736454
182597,
191612,
1966638+
2048264

1665,
1068,
1208,
1192,
1328,

31120
31727
3422%.
34502,
37474

321864

327954

35430,
3569% .
38802,

560
H04
624,
659,
685,

11059,
11909,
12298,
12976,
13486,

11620.
12513,
12923,
13635,
14171,

1995

Qe
0,
e
Qo
O

161638,
169623,
180469,
183441,
194661

161628,
169623
180469,
1B3441.
194661,

O
O
Qs
Co
0s

31431,
31 846
344684,
35147,
38255,

31431,
318458,
34684,
35147,
18255,

Qs
O,
Oa
Qe
Oe

11499,
12166,
13002,
13315,
14166,

11499,
12166,
13002,
13315,
14166,

A.66

2000

0.
Os
O
O
Qs

154308,
161319,
173556,
17527C»
187798,

1564308,
161319,
173556,
175270
187798,

Qe
Os
O
Oe
Qs

29437,
29348,
32400,
32235,
35198,

29437,
29348,
32400,
32235,
35198,

Ce
O
D
Oe
Os

11462,
12027
13004,
13245,
14172,

11462,
12027,
13004,
13245,
14172



Table .39 {cont.l}

IvV.

V.

VI.

North~West Europe

South-West Europe

Bastern Burope

code scenario 1985

C

T o0 o p [ o TR o I o i ] [UJ o TR & B o S L1 TR v I o [| 20 = TR o I = o wa T oo o [0 " o w2 -

Lo o

2907
2962,
3081,
3142,
3271,

889014
B7449,
89692,
91343,
93880

82809,
30411
22773,
4485,
7150,

725
761
759
794,
TG4,

37010,
38624
38994,
40635,
402982,

37736,
39364
39753.
41428,
41776,

w0574,
1122 .
11221,
11840,
11840,

16510,
17503,
17503,
18449,
18449,

270384,
2BT24,.
28724,
30289,
30289,

- 184 -

1990

0.
Ce
Ue
O
O

812204
BIOET
453118,
B7778.
91230,

81220,
R3067
86318,
B7T778.
91230,

45060,

37405,
40234,
415938,
43779
45060,

£H60,
6736,
6736,
7452,
T45h2,

24386,
27998,
27998,
30951,
30951,

30245,
34734,
34734,
38403,
384013,

1995

Oe
04
Oe
O,
11

73848,
76331,
80294,
82495,
86813,

T3IR48,
76331,
80294,
82495,
86813,

Oe
0.
T
Os
O

36422
39973,
41474,
446744
45940,

35422,
39973,
41474,
446 T4
45949,

3294,
4101 .
4101,
4782,
47872,

30913,
38425,
38425,
44755,
44755,

34207,
42526,
42826,
495306,
49538,

2000

Qs
De
0.
Co
De

£631%,
H8687.
72729
74661,
18945,

56315,
6BOER T
72729,
T4 661,
78945,

Os
O
0.
O«
Ca

35800,
40842,
42379
47649,
49042,

35800,
40842
42379,
47640,
49042,

1883,
2523,
25213,
3084,
3094,

37263,
49858 .
49858,
60889,
60889,

39144,
52381.
52381
63973,
63973,



Table A.39 (cont.2)

VII, Latin America +
Caribbean

IX.

X.

South As=ia

South=-East +

East Asia

code secenario 1985

C a
b

C

d

e

R a
b

c

fa]

2

T a
b

c

d

e

C a
b

la]

d

e

R a
b

C

da

e

T a
b

c

d

e

C a
b

c

d

e

R a
b

C

d

e

T a
b

c

d

e

17803,
19282,
19282,
20784,
20784,

27860,
10132
30132,
32437,
32437,

45663,
49414,
49414,
53221,
53221

2941«
3084,
3084,
3223,
3223

2008 4
2104,
2104,
2199,
2199,

494G,
5188,
5188,
Y422,
5422,

ny2.
3196,
1196,
3316,
3316,

T334,
T627»
7627,
7310,
7910,

10406,
10823,
10823,
11225,
l122F,

- 185 -

1990

log6e,
13287.
13287,
15484,
15484,

45227
55103,
£51913,
64234,
664234,

L6095,
68480,
68480,
79718,
79718,

2408,
27024
2102,
291,
2941,

2761,
4216
4216,
4587,
4587,

6169,
917
6917,
7528,
7528,

1475,
1634,
1634,
1765,
1765,

13786,
15257,
15257,
16466,
16466,

15261
15891,
16691,
18230,
laz23c,

1995

6652,
G248,
Q247,
11817,
11817,

62335,
86451,
86451,
110290,
110290,

68987,
95699,
95699,
122107,
122107,

2254,
2690,
2690,
3055,
3055,

5345,
6376,
6376,
7240,
7240,

7599,
9046,
065,
10295,
10295,

1081,
1278,
1278,
1445,
1445,

20840,
24622
2h622,
27834,
27934,

21921,
25900,
25900,
29279,
29279,

A.68

2000

3953,
6297,
297,
8270,
BEB70,

78219,
124244,
124244,
174677,
174677,

82172,
130541,
130541,
183547,
183547,

1713,
2185,
2185,
2567,
2597,

7137,
2093,
2093,
10798,
10798,

8850,
11278,
11278,
1339%,
13395,

0.
O
L0 1
Co
Qs

12251,
40801,
40801,
48425,
48425,

32251,
49801 .
40801l
48425,
48425,



ALY A
*O6ELOL
*1d9G19
*SEB YO
*0L2b6Y

*11asnd
*L1%969
*G2Lobs
*T8HLLS
*eL2949Y

*eH607
*EHRGQL
*LubGT
*L569T
*Z2bocl

"ECOLE
*€20k¢
*T9L 0t
*19L0¢
*8ETid

*1e99¢
*1e992
*e0uye
*608%e
'9692¢

26t Y
* 2689
*246%
rA-1-14
*thhe

*3EbTZ
*GE61e
*2s89l
*258G1
*T6e1T

*4E6TY
*gE6Te
*26891
*29491
*Teell

U
*0
*0
‘0
*0

oooz

69°v

*G394E9
*216419
*HBEERS
*HO0YEYS
*HG928Y

P66 HLUY
*969H4s
*€26L€4
*6EGLTS
*H615T9%

*GT12OE
*9120¢
*69662
54862
*osTie

*0L 6l 2
*QL6L2
* 249992
*2Hh692
*L0y b

*HL961
*HL961
*14981
*Ti981
AL TN

9628
*G6eR
*Ti8l
*1is8l
*Gatl

*E59vT
*E6991
*TeLET
*TeLEl
*GOEOT

*CEByT
*2E8ST
*HS0ET
*Hg0¢€l
*86L6

*1¢8
*128
L
*LLT
*L04

8661

*L25ELG
*£60L66
*€9E8<ES
*Le9118
*aBhhiYy

b 74 X471
*8628 05
*EHSCBY
*B85HL9Y
*GEQGEY

1141
*coley
*1cany
i TA L
*2ah ot

*11622
*T1622
*0H122
*ustee
*74a1e

*yl0ET
*Hibtel
*HQ5eT]
*HOsET
* 50621

*BL6d
*PEHLE
1A
*5€93
‘8928

*LHL21
AT RN
*02¢17
*0N2ETT
*J36%6

*5161TY
*2161Y
* 92201
*@2201
*6Llu8

*eEet
*ee2el
*Hp01
* 9601
*gl 6

066T

= 98T -

*16990¢6
*690N0G
*aeleEsy
*88RLLlYy
*092 84S

*L29€TY
*H9L 80
*Rb%9 b€
*26H68C
taechit

*0E8es
*ONEZE
*4864a8
*G66L8
*Q20%9

*69687
*6H08T
*LlTeuT
*LTIERT
‘88641

*y9sd
*gacl
*9ERL
*GENL
*EuEd

*LLOTT
*Li01T
*18801
*18801
*96 90T

*NEH S
*OEYe
*clod
*65263
*4H9EQ

LT
*9%99
*92€9
*92€9
*$0 65

*9812
*H8L2
*6H9¢
*6h92
*eyye

.o 0" o 9000 ¢ q.0o9 e [ s BB o B g0 09 e ®aQ o™ @ Lo I R o T

M0 00 e
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Table A.40 Projections of demand for replacement tires (in thousands)

for commercial wvehicles

II.

TII. Oceania,developed

iv.

North America

Asia, developed

North-West
Europe

code scenario 1985

c Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3
C Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3

C Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3

C Gl
G2
G3

R Gl

G2
G3

T Gl
G2
G3

adl37,
10752,
LiCelae

N 544
L4300 8.
L4350 %,

NNRAF
53761
AN TH I P9

362%
3742,

35373,

1a%4bQ,
2496 7.

18332,

WB8L1%
inv,a,

WPible

Ak kg
R&E3,
NGO,

196 7,
2014.
2T,

oREd,
£37T7e
2R,

391
399,
403,

autn?,.
TudTh,
Ly SN

T
ey
- g
e B I )

L5 oY

Q]
. - »

- 187 -

1990

2AEE
2761 «
328

L5310
52454,
BTREY .

Ll fa I
35214,
AEET

974,
1004,
1175,

1E69 7,
20593 .
22321,

itaT71),
2lA7T.
eABNh,

25T e
270

LR 2.

2315

2434,
2542,

DEET
270F%
220,

Me
O

!".

1M991,
11771
»2431.

1099 4.
11771,

L2850,

4R 41,
61969,
TLG964,

40843,
51949,
71964,

Ny

Ce

the

22FQ7,
27081,
N7

2597,
27081,
30725,

126.
1424
1556,

Jafif,
2703,

SQﬁﬁo

26
246,

3179,

De
O
s

118704
13282
145677,

LIETD,
13282
16577,

O
Oe
De

hllhé,
TOC5Y .
9E€ 38,

51144,
70059,
AR308,

[
Qe
G

25Hh49,
33CED..
39350,

2Hh 69,
33060,
39350,

Qo
De
Qe

rRQ %,
2131,

3530,

205,
3121,
3590,

e
Qe
Ce

113565,
14685,
16955,

11955,
14685,
1RQF%,



Table A.40 (cont.l)

V.

VI. Bastern Europe

VII, Latin America+

IX.

South-West
Eurcpe

Caribbean

South Asia

code scenario 1985
c Gl 5% Be
G2 £ 79
G3 B34,
R Gl 507 7
G2 61 S4 e
G3 62 "4 4
T Gl 5574,
G2 FRERET
G3 T149,
C Gl 6274
G2 6319,
G3 S350
R Gl 276,
G2 6319
G3 53455 .
T Gl 125353,
G2 125439,
G3 LM,
c Gl H2LR,
G2 A2 T
G3 G353,
R Gl A218.
G2 207,
G3 4359,
T Gl 12643h,
G2 1252 3.
G3 i27i8%.
C Gl 1361
G2 1397«
G3 1628,
R Gl TayTe
G2 932
G3 Bl
T Gl 22AH0,
G2 2329
G3 2379,

- 188 ~

1990

242
265 o
204,

0424-
TO{U e
T4 8% 4

5hb0 e
7265
7750,

3514 .
3604,
14 78,

5160
BLUHE o
nER 1,
L1713
*2”1 20

L2260

3797,
3969,
2143,

2 Thbe
9261,
73,

L2527
13230,
L3845

1024,
11i8.
1196,

15364
1677,
1795,

2EhH0,
2796
2903 &

1995

Gw
Ve

Te

GuR©y
$0g7,
INAL,

HRARN,
BT e

1737,
1219,
1701,

AR 12,
10307
171 de

llb““.
12127
17609,

20045,
2243
T437,

12365

»
2717

123813

13472,
14955,
16257,

887
1039

1161,

U6,
2423
275

297h,
34562,
3478,

2000

Ge
Co

fia

7234,
Q137
1F?QQ.

LT
Q137.

10749,

£56a
Hdle
539,

10543,
11470 .

T212%

11119
120124
127h3

T15e
o
GAhTe

11797,
15134,

Lu2dG.

14303,
169844
19242

5924
866,
iglhs.

2757
34h5.
40572,

I6TL .
4332,
SGT3 .



Table 2.40 (cont.2)

X. South~East +
Bast Asia

XI. Middle East +
North Africa

XII. Other Africa

World total (excl. Asian
CPE countries)

Notes: C

convential tires
radial tires
total tires

code scenarioc 198%

o

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

1425,
1666,
1638,

2417,
Sh98.
2547,

4062,
41 A4,
H24%,

TR 2
u0le
B2

1174
12Nk,
P R

19 54,
20024
20031,

3872«
4N63
42 20,

25081«
2708,
2215

H453,
6771
7034,

3Faga,
ITL77
I7AT2,

03387,
QAT 75,
ORA[LE,

@352,
136152,

136707

- 189 -

1990

G472,
1027 «
197,

3769
4107
L4306,

4711,
5134,
5413,

300 4
422«
447,

155a,
1693,
17u8,

1949,
2116,
2235,

2G99,
3445,
3839,

449G,
51974

5758,

1458,
FHH2 o
97,

1246 3.
17984,

19374,

171:63,
124597,
13430F,

LIE3CL,
142552 4
SGETLEN

1995

559,
650,
126,

5021,
58524
6534

SET0,
650 2,
1267,

2G2.
234.
278,

A2,
2105,
2323,

2024,
2351,
2581,

26430
3345,
3878,

52u5.
780D
995,

BREA o
11150,
129913,

176,
D473
115371,

12858%
154332,
1796407,

134759,
143R 05,
LRAL4A,

2000

359,
448 4
P23,

AB 23
2505,
39218,

T182e
8953,
104571,

113,
139,
160,

2129,
2640
I04LE,

22%1
2779,
3205,

- 206b,
2793,
31404,

RZ6E3,
11173,
13617,

12349,
13967,
17021

4500,
EAHT b
ATDZ2

192740,
1+ 3400,
21456899,

147249,
189096 .
22370 1.



Table A.41 Projections of demand for retreaded tires (in thousands)
for commercial wvehicles

I. North America

II. Asia,developed

III. Oceania,
developed

IV. North-West
Europe

code scenario 1985

c

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
a3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

40h0 .
4833
49 5N,

14132
B0 53
184404,

L3TE &,
19891
SY3R1.

1A30.
16P4 .
1725

Bis )
5230,
Rk

ATl .
K22 e
7u9 Le

185,
3AF
3235

5G9,
El 4
ADE 5

IRy
noT,
Q00a,

196A,
2ialie
212

42373,
35 .
4390,

G670,

45504
L4592,

- 190 -~

1990

1673
1242
1363,

18127,
2U9BL,
22012

19201,
224
243 %

487,
42 0
SERe

73G9,
3237
3932,

7385,
BT79
QﬁZGQ

11%,
122
127

e ™
ag2,
RY0 e

Feha
Q74 o
1037,

e

(Ga
Tia

4946
5297 o
559 44

4046
3297,
GG 4,

1295
Ceo
e

510790
278R 49,
A7 34 o

21978,
2TIRAG,
12354,

]

e

11169,
1210864
L3535

10140,
L2 RA.
13RrR3,

T
b4 a
70

Ca .
10A3L,.
1i81a

10.7.
1145

H A B

Ce
e
Qo

ET85
- hh41,
7339,

STEN.
G641
T31R,

A.73

2000

Oe
O
Te

2reap2,
35030,
4e49%h

2582,
350304
42664,

Qe
0e
0s

12324
15530,
10AT7%,

12624,
16530
194675,

Oq
Qe
Ge

1167,
1409,
1511

116EF.
14G9
1611,

O
Co»
Qs

59813,
7342
NG T8,

S983 .

7342
B& T8,



Table A.41 {(cont.l)

V. South-West Burope

VI. Eastern Europe

VII. Latin America +
Caribbean

IX. South Asia

code scenario 1985

G2
G3

G2
G3

G2
G3

G2
G3

G2
G3

G2
G3

G2
G3

. G2
G3

G2
G3

G2
G3

G2
G3

G2
G3

>~

429,
439,
447,

2411
o452
25024

2nat,
A IVS
2949,

cB24,
2844,
2P 6,

1883,
1895,
19404,

47 7,
4740,
4746

is%4,
1574,
1RG0,

3.1
31 5.
118

1845,
11£9,

1906,

NG,
210

214,

Loy
47 «
LY

250,

29h,
2624

- 191 -

1990

121,
13c.
162,

2891,
315V,
3368,

12
3283,
3510

aF8 3.
1622
165k,

2T,
2943,
3C04 .

445,
4554
4650,

939,
792
1037,

877
26,
QAR ,

18316,
191%.

2065,

2Ny
224
239,

1h4,
161,
179

3% A,
335 .
419,

1995

De
Te

3443,
4045
L5842,

34463,
4045,
G547,

779.
aja,
251,

3925,
4l24,
GZR7T,

4704,

4942,
5128,

602,
673,
T332

17GC5.
L9007,
2073,

2307,
2ERD,
2804,

177,
204,
233,

310,
367,
LY g

gon,
571
“"“:ls

A 74

2000

{‘.
0.
Oe

1617.
4560
5374,

1617,
4568,
374,

278,
300
319,

H£75%,
5135,
5456

5031
5435,
ETT7

215,

Bl

289,

2717
3227
3454,

2332,
34R2,
3745,

173,
217
254,

41%.
520
H0%,

583,
756
862;



Table A.41 {cont.2)

X.

XI. Middle EBast +

South-East +

code scenario 1985

East Asia

North Africa

XII., Other Africa

World total (excl.Asian

CPE countries)

Notes:

H o0

I

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

conventional tires

radial tires
total tires

2hth,
25Ce
2E¥ o

122

122«

127

156,
375,
352

117,
120«
122,

L%
by
hle

175,
1ECe
1&30

"Hle
LMD o
532,

129,
135
14l

7in,
745,
T4

-2?270
13156,

(5,
0285,
ANAHF o

411331,

434424
44754,

- 192 -

1990

188,
ZUbe
219 .

277,
4l1.
4317,

245,
&Hlhe
L6517,

TR,
Cha

G,

154,
146G,
179,

234 ,
24«
50,

oll.
£33,
T6E .

LEQ .,
220,
i76e

1050 «
1213
1344,

5363,
5159,
6227 o

2q056,
43655,
47160,

44442,
49513,
F3367

1995

112,
130,
145,

7%
8T 5
SR

RH5
10G%
11&5e

40 .
47,

LA

27,
ERET
340

ES T
763
400 .

£33,
6T o
TRN,

131,
2171
1364,

1463,
1740
2l44,

297,
2649,
3RAHZ,

50232
60558,
50737,

F2E31.
03207,
7LEGB.

A.75

2000

90,
112
121,

Tuz3,
1276,
1489,

1112,
13:5,
162G

28
e

40,

221
196
457

349,
431,
497,

S1lbe
598,
87 1le

1240,
1676
2342,

17564
2374,
2904,

1300,
1617
1PrR 3.

50663,
T710%
01503,

AL,
7R725
93384,



Table A.42 Projections of demand for new tires (in thousands)
for commercial vehicles

I.

IT.

III., Oceania,developed

Iv.

- code scenario 1985

North America

Asia, developed

North-West Europe

c Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3

C Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3

C Gl
G2
G3

R Gl
G2
G3

T GL
G2
G3

c Gl
G2
G3

R Gl
G2
G3

T Gl
G2
G3

9437,
PREL LN
15625,

LiBO5,
L6757,
SO900,

31242
57372
62527,

SATC,
A0OG0 4
A51R,

20651,
21226
2Atras,

268101
279164

29672,

TET
823
4FT7e

2137,
2223,
230 o

2924
34 h.
3162

491,
517
S8y,

ZH5 37,
15252,
L5941,

15026

15769,
16487,

- 193 -

1990

2709«
3321.
1T7R7,

53734,
8730,
7648 3o

55443,
69065 «
TBG17.

2499,
2914,
3221

29212,
337G,
173456,

31712
36523
L0 A1T

2604
300,
326

2655,
2948,
31R7.

2324,
3240
3513,

Ue
0o
La

L520,
17077,
LREME,

158300,
17077
13808 .

1995

e

O«
e

Fe1e7,
12927
98041,

4157,
12927,
84041,

1209,

1532
+ 718,

35225
44012,

51455,

15425,
45544 o
53273

137,
164.
ie4h,

L1e0 .
3245,
1637

ELLER
340%,
IRT4,

a.76

2000

Ds
Oe
s

510984
762664
9796%,

51008,
752660
Q7965 .

Ce
O
Ce

417%5.
26081
H2 598 ¢

41755,
56081,
58 698 ,

Cae
(s
Cu

2830,
3663,
4397,

23130,
3R63 .
4397,

Oe
O
De

16627,
21068,
24994,

1662F%.,
21068,
24994,



Table A.42 {cont.l}

V.

VI.

South-West Europe

Eastern Europe

VvII. Latin America +

IX.

Caribbean

South Asia

code scenario 1985

C

Gl
G2

G3 '

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

731,
782
332,

90,
HARD,
H7EL .

AT T
7162
TARD

XA
A58
6478,

Ti98,
TI6,
T412.

13454,
13054,
«ARTE,

65217,
4430,
bhaT,

74614
7698,
719,

13478,
14127
14uhE,

iThi,
162%,
E?U?o
LilF .
1177,
1232,

Z2Hh50,
2802,
2942,

- 194 -

1990

225,
260,
2FR,

6729,
7755
8590,

£G9% 3

3015,
RA7Y,

3827,
3981 .
4107,

9T 20,
10131,
LNG4l,

13577,
l4ll2.
14548,

401% .
4399,
414,

B L3 B
11654,

MEL R

14695,
15053,
17154,

1196,
1360,
1494,

194R,
2218,
2420,

3143,
3508
3911,

1995

Ne
iy

Da

030 .
1732
1hzas,

7030,
3792,
1M2P8,

LOBG ,
20U,
22G%.

11564,
12367
L3N8,

13558,
14471,

15242,

2112,
246h,
2763,

13571
15882,
17732,

157872,
18348,
26495,

1392,
1331,

1IR3,

2h% 1,
32264
3reg,

1743,
4595,
G240,

A.77

2000

Us
Cs
C.

TR15,.
10167,
12808,

7¢18,
1€167,
12508,

647
715,
T7i

12816,
14154,
15341,

13463,
14 3A9,
1511%.

P17
972,
1142,

15127,
20001
3528,

LOGM 4,
21053,
24065,

823,
1083,
1312,

1568,
4580,
5AC4,

413150,
5764,
667



Table A.42 (cont.Z2)}

code scenario 1985

X. South-East + cC
East Asia
R
T
XI. Middle East + C
North Africa
R
T
XII. Other Africa C
R
T

World total (excl.Asian C
CPE countries)

Notes:

cC

=

conventional tires
radial tires
total tires

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

G1
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

Gl
G2
G3

1956,
2003
2ibh,

317l
3344
3502

5134 .
B4 b,
5655

iCe
A535,.
986

la23d,
1582,
Toule

2393,
2507,
25848,

HEE o
498]
2348,

3207,
359 .
3972,

Tati,
8570
0247,
Jabaf,
41247,
43709,

1YchEE,
11710 6
LT TR

47213

152353
2HF313.

- 185 -

1990

1198,
1398,
1499 ,

£156%4
BR45,
9395

&35 7.
T203.
TEEG,

Gt 2
529,
By,

2Gt 4,
2327
2569,

2F6E
2866,
392

385,
5320,
4925,

HTRC,
4099,
7964

G333,
11319,
2889,

19972,
22755,

24963,

143v40,
165382,
136662

la3uls.
159137,
2020,

1995

734,
895,
»22%

5361
8344.
I5an,

TEGh,
92139,
10519,

248 e
209,
339,

2326
2795,
1167

2E7%.
3094
3505,

2271,
4250
5134,

473,
1N3G %,
12434,

il2l4.
14433,
17563

10749,
130h%.
15007,

159873,
200650
234297,

170K
210715,
249305,

2000

453,
5Q4.
718,

9287,
12140
14433,

974C.
12734,
15351,

134,
173,
205

2752
3543,
QEﬂE._

2896,
3715
4413,

24468,
3504,
4407,

171698,
15133,
179G0,

1316é,
18636,
23397,

B30l
7341,
860,

L7507,
236977
23TF12 .

150371.
244018,
29472,



A.79

Table A.43 Projections of rubber.demand for passenger car tires (in thousand tons)

II.

1II,

iv.

vI.

VIiI.

North America

Asia, developed

Oceania, developed

North-West Europe

South~-West Europe

Eastern Europe

Latin America +
Caribbean

scenario 1985

[1: 3> R o T w Lo oo 0 a o [0« TR o B« i [T o o i T MAa0 DR

[ I I o T

1194,
1239,
1262,
1297,
1310,

160,
168,
1465,
173,
178

74,
760
764
79
79,

530,
539,
553,
5624
578

214,
223,
225
234,
236,

139,
147
147,
155.
1558,

23},
249,
249,
268«
268,

- 196 -

1990

1175.
1236,
1295,
1330,
1383,

119,
182,
196,
198,
214,

T6.
B2
B4,
89,
92,

490,
501-
5204
529
550,

Z1%.
231
239,
251,
258,

160.
184,
134,
203,
203,

267
350,
350,
408,
4038,

1995

1093,
1153,
1226,
1248,
1323,

178,
180,
196,
198,
216.

75
80,
RS,
B8
93,

4504
464,
483,
501,
528

212,
233,
24l,
260,
267,

186,
231,
23l.
269,
269,

362,
502
502,
639,
639,

2000

1048
1095,
1178,
1189,
1274,

161,
167
184,
183,
2004

Tée
18,
B4
B85,
91,

406
520 e
445,
456,
H 82

212
241 .
250,
280,
2RB .

214,
285,
285,
348,
348,

441
698,
698,
979
9TG,



Table A.43 {cont.}

IX. South Asia

X, South-East +
East Asia

XI. Middle East +
North Africa

XII. Other Africa

World total (excl.Asian
CPE countries)

scenaric 1985

o PpOTY o 00w [ eI o i o U« TR 3 I v i 1

T 2000

2h
25,
25,
27
27,

52
B4 e
5i4e
56¢
56

424
45,
45,
474
47,

88,
90,
90,
9.
9l.

2748,
2857
2893,
2901 .
3027,

- 197 -

1990

31,
35,
- 1.9
38,
38,

79,
87,
87
944
V4,

49,
58
5B
b6,
56,

107,
112,
112.
1164
116,

2848,
3058,
3160,
3321.
3521,

1995

39,
464
46,
53
53,

114,
135,
13%,
153,
153,

54,
Y
724
87.
B7e

127.
136,
136,
143,
143,

2896,
3232,
3159,
3638
3770

2000

4be
59«
59.
T0e
T

170,
215
215,
2554
255,

60«
5%e
89,
116,
116,

147,
160,
160,
172
172

2984,
3507
3646,
4133,
4275,
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Table A.44 Projections of rubber demand for commercial vehicle tires {in thousand tong)

scenario 1985

I. North America Gl 1458,
G2 16206

G3 17%1.

II. Asia, developed Gl 421
G2 L48,

G3 4754

III. Oceania, developed Gl Ble
G2 £ 5.

G3 87

IVv. North-West Europe Gl 467
G2 488 .

G3 508,

V. South-West Europe Gl 184,
G2 195,

G3 205,

VI. REastern Europe Gl 370,
G2 375,

G3 381l.

VII. Latin America + Gl 205,
Caribbean G2 212

G3 218,

IX. South Asia Gl 36
G2 384

G3 39 [ ]

X. South-East + Gl 760
East Asia G2 19

G3 B 3 ]

XI. Middle East + Gl 38
North Africa G2 400

G3 41,

XII. Other Africa ' Gl 109,
G2 119.

G3 128,

World total (excl. Asian Gl 3445,
CPE countiies) G2 3699,
G3 3917,

- 198 -

1990

1611,
1956,
2217

5154
BG2 e
H56 «

B2
91
98 s

482
534,
577

193,
271
243,

377
391,
503,

223
243,
260,

430
49
544

Q6.
108,
113,

42
47,
50

135,
164,
18 5,

3799,
4397,
L8 62,

1995

1592,
2125,
2551,

601
748,
872

82
97
110,

504
59 %5,
6T2e

200,
248 o
288

383,
409,
431,

244
283,
3164

52«
b,
73,

115
14le
1624

434
51,
58 «

166,
217
260

3985,
4979,
5792

2000

1556
22688,
2913,

6984
933,
1139,

A3
1N7.
1276

53)a
670
791,

214 .
2bba
349,

389,
4294
463

267
331,
387

62
Ble
98«

150.
196,
235

48
hZe
T3

199,
281l
352

4198,

56624
69284
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Table A.45 (cont.)

Ix. Socuth Asia

X. South-East +
East Asia

XI. Middle Bast +
North Africa

XII. Other Africa

World total (excl. Asian
CPE countries)

scenario 1985

[ o T o T o RO TP [ o TR o I o [ o TRy i =

o T

12,
13.
13
13,
13,

37
39,
3a,
404
40,

12,
13,
13,
13.
13

32,
33,
33,
34,
34,

B87.
922
934,
Fbh,
978,

200 -

1290

18,
20
2V

22

62
68,
68 o
The
The

15
18,
16¢
21.
21 .

47,
49,
49,
%l

51e

987,
1058,
1093,
1147.
1182,

1995

24
29
28

iz,
32

91,
108,
103,
122,
1224

17,
23,
23
28a
28

604
b,
bby
674
67

1035,
1155.

1198,
1298,
1342,

3.83

20060

3Qe
8.
38,
45,
45,

138,
175,
175
208,
208

204
29,
29,
38,
3B,

74,
8l.
8ls
Bba
Bhe

1097
1293,
1339,
1521,
1568,



A.B4

Table A.46 Projections of NR demand for commercial vehicle tires (in thousand tons)

scenarioc 1985

I. North America Gl Tlhe
G2 779G,

G3 871

II. Asia, developed Gl 2420
G2 237

G3 252

III. Oceania, developed Gl 4l
G2 43,

G3 O,

IV. MNorth-West Europe Gl 257
G2 270,

G3 282

V. South-West Europe Gl 95,
G2 101

G3 107,

VI. Eastern Europe Gl 1ll.
G2 113,

G3 115,

VII., Latin America + Gl AB e
Caribbean G2 T0e

G3 T2,

IX. South Asia Gl 22
G2 23

G3 24

X. South-East + Gl %3
East Asia . G2 56he

G3 58

XI. Middle East + Gl 17
North Africa G2 17,

G3 18

XII. Other Africa Gl 46,
G2 50

G3 544

World total (excl. Asian Gl 16464
CPE countries} G2 1779,
G3 1897,

- 201 -

1990

859,
1650,
1196,

285,
329,
365,

4i .
494
53,

265,
296
320,

101,
116,
129,

132,
137,
141.

854
9 3
99 ¢

28
32
35,

T2
8l.
89,

2l
23
254

104
85,
96

1962.
22924
2549,

1995

848,
1142,
137%.

333,
416,
4B 7T,

44,
524
60,

27%
323,
366 e

104,
130.
152

144,
156,
1650

102
1168
1324

35,
434
49,

89,
108,
124,

2Ce
27
29,

G2,
121
145,

2088,
2636,
3088,

2000

A00,
119%.
1534,

3864
519
635,

b,
57
69,

288«
3654
433,

111la
150«
184,

156,
172+«
1864

116
144,
169«

43
57
66

116,
152
184,

264
33,
3%¢

12G.
170s
213,

2207
3014,
3716,
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