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Session 1. Papers
Chairman’s opening remarks

The Chairman welcomed the participants to the Workshop, and expressed his thanks to
the Secretariat of the United Nations Conference on Trade and Development
(UNCTAD) for their agreement to collaborate in the meeting. He stated that this was
the first opportunity for the major players in the rubber industry to consider the subject
on which UNCTAD had carried out preliminary studies and which they had identified
asan areafor further work. He hoped that the views expressed at the Workshop would
be helpful to both UNCTAD and the industry in clarifying views and suggesting
avenues for future activity. He then read the following message from the Secretary-
General of UNCTAD, Mr Rubens Ricupero.

| am very grateful to the Secretary-Genera of the International Rubber Study Group for
convening this joint Workshop as part of the International Rubber Forum. As some of you
know, based on severa years of conceptual analysis of opportunities and constraints to
internalization of environmental costs and benefits in producer prices and their reflection in
international prices of commodities and manufactures, the UNCTAD secretariat proposed two
years ago the creation of informal sector-specific round tables, in particular for commodities
where internalization prospects in the light of product and market specifics are promising.
Our analytical and empirical research leads us to believe that one such product is natural and
synthetic rubber.

In our view, the round tables should be pragmatic and well-focused forms of dialogue
between producers, processors, traders, consumers and interested Governments in producing
and consuming countries. They would look at the major environmental problems along the
product cycle with a view to internalizing environmental and occupationa health costs at the
stage where such costs arise. They could also consider — and even in some cases devise — the
most suitable and market-specific forms of reflecting due environmental cost increments in
international prices of commodities and manufactures. | hope that the present Workshop will
usher in a series of round tables that address the rubber industry’s specific opportunities and
constraints for internalization, allow the industry to take a pro-active approach towards
internalization and pave the way to first trials.
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Internalization has undoubtedly received much academic attention. Many Governments have
endorsed the concept in principle and are committed to discussing suitable experimental ways
for turning concept into action. Furthermore, some large enterprises apply various
internalization tools for internal accounting purposes in order to address specific
environmental problems such as waste minimization. In spite of the wide acceptance of the
importance of internalization, however, the use of internalization tools and policies is still in
its infancy. This is caused by a variety of considerations, the most important one being
concern about loss of competitiveness and foreign exchange earnings in international
markets.

Evidence suggests, however, that internalization can increase competitiveness in at least three
ways: first, by increasing resource efficiency and/or reducing resource use; second, by
limiting waste and pollution and thereby lowering abatement costs; and third, by reducing
resource depletion and thereby related environmental costs. It is important in this respect
though to harness the synergies between company interests in enhancing resource efficiency
and Government interests in alocative efficiency, resource conservation and improvement in
environmental quality. Internalization of external costs aims to provide producers,
manufacturers and consumers with correct signals as to the true scarcity of resources,
including the environmental resources, so that private production and consumption decisions
aremorein line with the social costs and benefits.

All of you know that environmentally preferable production methods and products exist
whose use can be encouraged by internalization. However, there is a lack of sector-specific
information on the effects of internalization on production costs and volumes, as well as on
other socio-economic variables and export revenues. Furthermore, there is insufficient
knowledge on the extent and the most suitable forms of adequate reflection of internalized
producer costs in international prices. What is the potential of market-based tools in this
respect and to what extent is aregulatory framework required?

Aswe seeit, the basic premise for the Workshop is to make enterprises — and the economy in
which they operate — more competitive. It is therefore important to devise the best means to
internalize costs and duly reflect them in prices. That requires a better understanding of (i)
the optimal level of internalization; (ii) the optimal pace of internalization; and (iii) the
preferred instruments of internalization and price reflection. It goes without saying that
enterprises that take a pro-active approach towards internaization stand to gain in the
competitiveness race. Moreover, most Governments appreciate guidance from industry on
the removal of distorting subsidies and the gradual introduction of an internalization-
supportive regulatory framework. | would therefore encourage industry to take full advantage
of thisforum in developing a pro-active approach to internalization.

Globalization of markets and liberalization of national economies, despite some constraints,
offer new opportunities for resource and allocative efficiency both in developed and
developing countries. Internalization efforts in developing countries, however, might need to
be complemented by international co-operation in order to miminize the negative effects of
economic and regulatory internalization instruments on export revenues and income.

The UNCTAD secretariat, in collaboration with IRSG and interested academic institutions,
stands ready to implement a research agenda, guided by the regular discussion in this forum.
Let us remind ourselves, however, that even the best-intended research is not an end in itself;
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what counts in this forum is constructive dialogue that gradually alows interested
Governments and enterprises to turn concept into action.
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Opportunities and constraintsfor the internalization of
environmental costs and benefits: the case of natural and
synthetic rubber

Ulrich Hoffmann (Dr. habil. Oec.)

Trade, Environment and Development Section, Division on International Trade and
Commodities, UNCTAD

Unless costs and benefits of environmental and health effects are internalized and get
reflected in international prices, thorough changes in current production and consumption
methods and patterns are unlikely to occur. Investment and consumption decisions, resource
use and preservation as well as factor productivity will remain caught by an un-internalized
cost paradigm, thus leading to resource and structural inefficiencies. In other words, the most
powerful levers of market forces remain unused. These market failures make companies
increasingly subject to government regulations and controls which attempt to fill some of the
self-regul atory vacuum.

The world rubber economy has a number of environmental problems whose costs are
currently not — or only imperfectly — reflected in producer and international rubber goods
prices. These problemsinclude: sustainable management of rubber plantations; preservation
of biodiversity; effluent problems of rubber processing; the use of non-renewable fossil fuel
resources, high energy consumption; and the disposal and recycling of rubber products, in
particular used tyres. However, internalization at producer’s level could well be turned into a
powerful resource-saving and profit-generating tool. This could be the case if internalization
were gradually introduced, only being advanced as long as it pays off, and were facilitated by
the reflection of ‘internalized’ producer pricesin international rubber goods prices.

For developing countries, in the light of income and foreign exchange constraints,
internalization of environmental costs at producer’s level would be feasible if increased costs
were adequately (ie in accordance with the price formation mechanism) reflected in
international rubber and rubber goods prices and this price increase did not lead to reduced
foreign exchange earnings. Likewise, if ‘internalized’ producer prices were not adequately
mirrored in international rubber and rubber goods prices, international co-operation and
assistance would be needed to enable developing countries to implement internalization
measures. The resources transferred in various forms through such assistance could be
considered to reflect the share of the internalization burden that would fall on the
manufacturers and consumers had the producing countries been able to internalize and reflect
thisin international rubber and rubber goods prices.

A group of researchers at the Free University of Amsterdam, headed by Mr Kox, surveyed
415 specific country-commodity cases on their chances for unilateral internalization by
producers. The review first looked at cases where countries had a relatively high share in
international commodity markets combined with low dependence on the export of the
particular commodity. These would be cases where either opportunities may exist for
unilaterally passing on domestic cost increases to international clients, or where the burden of
failing to pass on higher producer costs could still be considered bearable. 1n a second step,
cases were eliminated where inter- and intra-commodity substitution (including by synthetic
substitutes) was likely to complicate or inhibit internalization. At the end of this analysis,
only cocoa and natural rubber remained as promising candidates for unilateral internalization.
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We at the UNCTAD secretariat believe that there is sufficient reason to explore fully the
possibility of internalization in the case of rubber. We are therefore very grateful to the
Secretary-General of IRSG convening this joint Workshop. We also welcome the idea to
make the round table on internalization a regular part of the annua International Rubber
Forum. What role could be envisaged for this round table?

First of al and as evidenced today, the sectoral round table brings together all players of the
price fixing game in national and international markets at almost all levels of the production
and processing chain, as well as interested Governments of producing and consuming
countries. The forum thus blends private interests in resource economics with public interests
in efficient resource allocation and the use of resources in an eco- and health-benign way.
Unlike producer cartels, the sectoral round table has the potential to pave the way for a co-
operative approach towards the internalization of salient environmental costs along the life
cycle of natural and synthetic rubber. At the outset, the round table could identify the priority
areas and objectives of internalization, in particular what are the key environmental issues
that could be addressed by internalization? These might include issues such as
(@ promotion of sustainably managed rubber plantations,
(b) preservation of ahigh share of natural rubber in the general elastomer mix;
(©) enhanced development and use of tyres with greater fud efficiency;
(d) prolonging the treadwear of tyres and thus reducing the frequency of tyre

replacement;
(e) promoting the use of retreaded tyres and reclaimed and other forms of recycled

rubber; and
(f)  making the use of tyre-derived fuel as environmentally sound as possible.

Such prioritization determines the thrust and selection of internalization instruments as well
as the constraints that need to be overcome.

By way of illustration, the problems of encouraging the development and use of tyres that
allow a higher fuel efficiency and the enhanced re-use and the recycling of used tyres require
adifferent set of internalization instruments. Tyres that reduce fuel consumption on the basis
of lower rolling resistance and/or lighter tyre construction materials that significantly reduce
tyre weight can, for instance, be encouraged by higher fuel prices and/or tax incentives, for
example either within the framework of road taxes or reduced sales taxes on fuel-efficient
tyres. Conversely, the disposal problem of tyres could be addressed by a combination of
higher disposal charges, Government procurement policies favouring the use of retreaded
tyres, and tax incentives for increasing the use of tyre-derived fuel.

The second objective of this sectoral round table could be to assure a holistic approach
towards internalization of environmental costs. There is ample evidence that environmentally
preferable production and processing methods exist. However, there is a lack of sound
knowledge on what the micro- and macro-economic effects and social impact will be of
switching towards these methods encouraged by internalization. The round table can thus
provide guidance and harness synergies on further conceptual and empirical work on:

(i) the identification of the environmental costs that the various producers are
prepared — or will be obliged —to internalize;

(i)  review of suitable issue-specific market-based and regulatory internalization tools
and their appropriate mix;
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(iii) assessing the effects of internalization on production costs and volumes at various
production and processing levels and their impact on socio-economic variables,
and

(iv) estimating international trade effects under different internalization and co-
operation scenarios.

Third, the round table could initialy discuss forms of and limits to internalization based on
free-market price-fixing rules. Being confronted with their limits and persistent market
failures, the round table could devise desirable forms of Government regulation in producing
and consuming countries. In addition, it could address forms of financial and technical
assistance to producers and manufacturers, particularly in developing countries, who are
interested in cost internalization but reluctant to practice it unilaterally. This reluctance
would arise from the risk of non-recognition or non-reflection of ‘internalized producer costs
in international rubber and rubber goods prices. In this regard, it needs to be borne in mind
that the countries in East, Southeast and South Asia have become the world’s most important
rubber consuming area and that this region is and will be at the centre of attention among tyre
makers, suppliers and customers and attracts the majority of tyre and vehicle industry
investments, with about half of the expansions announced world-wide in the recent past.

Finally, the round table might be a useful interlocutor for other international fora trying to
trandate into practice forms of internalization of environmental benefits in the context of
containing the growth of greenhouse gas emissions. The UN Framework Convention on
Climate Change, for instance, initiated a pilot phase of so-called activities implemented
jointly aimed at reducing carbon emissions and protecting carbon sinks. The activities
implemented jointly bring together countries with varying degrees of development where the
more developed country invests in more cost-effective projects of emission reduction and
increased carbon sequestration in a developing nation to meet a self-imposed carbon
emissions target. At the moment, 32 projects in this regard are considered that, inter alia,
include energy efficiency, forest preservation and reforestation.

The activities implemented jointly provide several opportunities for obtaining financia
assistance for switching towards environmentally friendly products or production methods in
the world rubber economy. This concerns, for instance, reforestation projects of rubber trees.
Estimates suggest that one hectare of natural rubber trees fixes about 10-12 tonnes of carbon
annually.! Rubber plantations are therefore a potentially very interesting case for activities
implemented jointly. The thus-obtained financial support would make natural rubber much
more competitive in the world elastomer market. It is also conceivable that within the
framework of activities implemented jointly one could support the development and use of
fuel-efficient tyres in some devel oping countries.

Some priority areas of internationalization

Promotion of sustainably managed rubber plantations.

- Preservation of a high share of natural rubber in the general elastomer mix.

- Enhanced development and use of tyres with greater fuel efficiency.

- Prolonging the treadwear of tyres and thus reducing the frequency of tyre replacement.
- Promoting the use of retreaded tyres and reclaimed and other forms of recycled rubber.
- Making the use of tyre-derived fuel as environmentally sound as possible.
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Further direction of conceptual and empirical work

- If applicable, identification of the environmental costs that the various producers are
prepared —or will be obliged — to internalize.

- Review of the suitable issue-specific market-based and regulatory internaization tools
and their approximate mix.

- Assessing the effects of internaization on production costs and volumes at various
production and processing levels and their impact on socio-economic variables.

- Estimating international trade effects under different internalization and co-operation
scenarios.

Reference
1. Sethurgj, M.R., Theimpact of natural rubber plantations on the environment, Proc. of the international seminar
on natural rubber: an eco-friendly material, Trivandrum, India, September 1996.
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Rubber and the environment

Kevin P Jones
Secretary, International Rubber Research and Development Board

| ntroduction

One key factor in the relationship between any activity and the environment is that it is
impossible to consider any individual activity without reference to the overall consequences,
nevertheless, it is useful to introduce a taxonomy. In the case of the rubber industry it is
helpful to break down the activities which impinge upon the environment (Table 1) into those
associated with (1) the production of the raw material, (2) the transformation of the raw
material into finished products, (3) the use of such products in service, and (4) the fina
recycling or disposal of the products. Many studies relating to the last-named, such as
investigations of the scrap tyre problem, fail to recognize the importance of the other
elements which may either amplify or mitigate the problem. It is inevitable that the author
tends to base his analysis upon natural rubber, frequently in comparison with synthetic
rubber, but many of the factors (such as factory emissions, product service and ultimate
disposal) apply to all elastomers.

In most discussions on the environment, resources are divided into renewable and non-
renewable categories. The former includes most natural products. The latter includes most
mineral resources, although many of these are recyclable, and fossil fuels. The Scandinavians
tend to consider their large hydroelectric capacity as a green resource. Fossil fuels are not
only non-renewable, but their combustion contributes to increases in global carbon dioxide
levels and a possible greenhouse effect which may lead to higher ocean levels and the loss of
global land mass.

Table 1: Taxonomy of environmental consequences of rubber usage

Stage 1 2 3 4
Production of raw | transformation use of productsin final product
material into finished service disposal/
products recycling
Benefits CO; sink (NR) Employment reduce noise fuel source
timber reduce vibration “raw materials’
land conservation energy transfer
employment contain liquids..
Damage Water pollution odour pollution air pollution land loss
peak power loads water pollution pollution
traffic congestion
noise
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Raw material

Natural rubber isan unusual industrial material asit is a renewable resource. As such, natural
rubber enjoys very considerable environmental benefits, and these have tended to be
understated in most previous discussions. Tables 2 and 3 indicate how in broad energy input
terms natural rubber enjoys a very considerable advantage over synthetic elastomers. The
data upon which the Tables were based" are now rather old and it is probable that the
synthetic rubber industry has reduced its energy inputs for processing and that the use of yield
stimulation may marginally increase the energy consumed in natural rubber production.
Nevertheless, the natural rubber production data (Table 2) assumed long-distance
transportation for the raw rubber from the producing countries to the then major consumers.
Since then there has been a significant shift in rubber product manufacturing to the natural
rubber producing countries and this will have marginally reduced energy inputs, athough
these will have been balanced (except in the case of latex goods) by increased energy costs
for the transport of manufactured goods. In the case of latex goods the non-transport of water
around the world must represent a very considerable environmental gain.

Table2: Energy inputsfor natural rubber production, GJ/tonne.

Fertilisers and other chemicals 5
Primary processing 3
Transport 58
Total 15-16

Table 3: Energy content of some synthetic rubbers.

Material Energy consumption, GJ/tonne
Polychloroprene 144 120
SBR 156 130
Polybutadiene 108
EPDM 170 142
Polyurethane 209 174
Butyl rubber 209 174
Polypropylene 110

In these earlier studies, no allowance was made for Hevea being a significant source of
timber. The use of rubberwood is growing rapidly and Hevea is even being grown primarily
as a source of timber, with rubber being produced as a by-product. Rubberwood is used in
furniture, flooring, building components, chipboard, etc and enjoys a growing market,
especiadly in the United Kingdom. Obvioudy, the timber so-produced is an eco-friendly
material and it is highly pertinent to note that some of the companies involved are subjecting
rubberwood production to environmental audits.? It has been estimated® that the energy input
for wood as a raw material is about 6GJ/tonne as compared with 38GJ/tonne for steel and
around 100GJ/tonne for most thermoplastics.

The most understated aspect of Hevea cultivation is that of a sink for the carbon dioxide
which is produced by animals (including man), the natural combustion of plant tissue, and
especially through the burning of fossil fuels. Photosynthesis enables the carbon dioxide to
be converted into life-sustaining oxygen whilst fixing the carbon as biomass. Hevea's
effectiveness in this respect is probably at least equal to that of virgin forest and may even
exceed it. Wan Rahaman® states that tropical forests, which cover 20 per cent of the earth’s
surface, account for at least 25 per cent of globa terrestrial carbon fixation, and it is
becoming increasingly recognized that the equatorial forest makes a major contribution to
global ecology: President Clinton reasserted this when visiting Costa Rica recently.’
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Hevea compares well with virgin jungle® in terms of biomass, especially once the trees reach
maturity (Table 4). Physiological studies® have shown that Hevea is more effective than teak
grown in plantation conditions in taking up carbon dioxide. Thisis probably due to the extra
energy required to produce the latex inside the tree: thus, in contrast to a synthetic rubber
plant, which consumes energy and produces carbon dioxide to convert pure energy (crude oil)
into elastomers, the natural rubber plant converts carbon dioxide into an elastomer. The
biomass production potential® of a plant species is related to its photosynthetic capacity per
unit leaf area and the total leaf area produced per plant. In full sunlight the photosynthetic
rate of a mature rubber leaf is around 11umol/m?/st as compared with 5-13umol/m?/s' in
other tree species (Table 5). The leaf area produced by a mature rubber tree is quite
substantial: the leaf area index of a mature rubber plantation can be as high as 6 or 7.
Because of the high photosynthetic rate and leaf area index the biomass production per unit
land area within a given time is very high in Hevea. With a planting density of 450 trees per
hectare the canopy closesin less than five years.

Table4: Biomassof Hevea versustropical rain forest.

Ecosystem Biomass dry weight, tonnes’ha
Humid tropical evergreen forest
Malaysia: Pasoh 475-664
Malaysia: Mulua 210-650
Brazil: Manaus 473
Hevea rubber plantations
Eleven years 206
Twenty-four years 248
Thirty-three years 445
Thirty-three years (untapped) 963
Table5: Hevea—biomass conversion.
Function Hevea Other tree species Other crops Unit
Photosynthetic rate 11 5-13 i mol/m?/s*
Biomass 200450 300-650 tonnes/ha
Untapped 950 tonnes/ha
Nutrient efficiency
N requirement 30 kglyear
100 each kg/year
P/K requirement 30 each kg/year
Table6: Nutrient removal of different cropsviayield.
Crop Yield, kg/ha Nutrient removal, kg/ha
N P K Mg
Rubber 1800 178 36 145 36
Tea 1300 600 5.0 300 438
Coconut 1400 62.0 17.0 56.0 16.5
Qil palm 2500 1620 300 217.0 300

Natural rubber does not impoverish the land upon which it is grown (Tables 5 and 6).’
Fertilizer inputs are very low and the surrounding soil appears to be enriched by the abundant
leaf fall. Furthermore, biodiversity remains remarkably high in rubber plantations (Table 7),
in marked contrast to most forms of monoculture® Excellent agronomic techniques assist in
the conservation of the environment within rubber plantations. Measures include terracing,
silt pitting and bunding and the growth of leguminous cover plants between the rows to assist
with nitrogen fixation.* Biomass burning is discouraged during replanting. Moreover, it is
possible to grow awide variety of crops during the tree’'s immature period, further enhancing
its environmental credentials.

10
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Table7: Hevea—biodiversity.

Hevea plantation Teakl/jerul plantation Natural jungle
Small invertebrates 35 7-8 15
Flora 35 na 12

It is possible to produce dry rubber with remarkably low energy inputs, especialy if
maximum use is made of human and solar energy. It is possible to produce air-dried sheet
solely by the exploitation of these two forms of energy. Most dry rubber and latex
concentrate production does exploit modest inputs of electricity (which in many producing
countriesis green power from hydro generators) and from kerosene for drying.

Unfortunately, primary processing of natural rubber can lead to significant environmental
pollution, especially of watercourses and through localized unpleasant odours. Considerable
progress has been made in reducing water-borne pollution, especialy in India, Malaysia and
Sri Lanka, but in many countries a considerable problem remains. This endangers many
other activities, such as the use of water for agriculture, for industrial use and for fish
cultivation.

Processing

Obviously energy is required to transform dry rubber into a form where it can be shaped and
vulcanized. Some work has been performed to eliminate this step: including some which
formed a part of UNIDO-funded IRRDB Projects. There are three major alternatives: liquid,
powder, and thermoplastic forms.” Neither of the first two forms has made much progress,
mainly because the properties achieved in the final end products are inadequate, especially in
relationship to the increased cost of the raw material. Either it is possible to use aternative
materials which achieve better properties, or (especially in the case of powdered natural
rubber) traditional processing methods are fully able to compete against the higher
cost/poorer property profile of the modified rubbers.

There was considerable interest in powdered rubber during the Energy Crisis and there were
several forecasts'®™ which considered that 20 per cent, or even more, of rubber would be
supplied in this form by 1990. Allen® showed that there is a severe cost penalty associated
with the preparation of powdered rubber, and it is highly probable that this financial debit
could be tranglated into environmental terms. The use of bromination and/or talc to separate
the rubber particles could scarcely be regarded as an environmental gain. Furthermore, both
liquid and powdered forms require energy inputs to achieve this form and it is questionable
whether these are substantially less than that required for mastication and mixing.

Thermoplastic natural rubber is difficult to evaluate in energy terms. the main am of the
material has been to increase labour productivity and to enable an elastomeric materia to be
used within a different manufacturing environment, namely that of the thermoplastics
processor. In the case of natural rubber, thermoplasticity is achieved through the
incorporation of a thermoplastic material, typicaly polyethylene or polypropylene. In
environmental terms, thermoplasticity is attained at the cost of incorporating a higher energy
(approximately tenfold more energy intensive) material. The ability to recycle thermoplastic
rubbers, and especialy processing waste, is obviously a major environmental gain and will
recover some of the extra expenditure in non-renewable materials.

11
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The energy requirements for dry rubber processing are in the region of 20-30GJ per tonne:
this includes overheads such as factory lighting. In 1976 the then US ‘Big Five’ consumed
31GJ per tonne and at that time the energy inputs™® into some of the individual operations are
shown in Table 8. There has been a substantial reduction in the energy requirements since
then, but the relativities probably still hold. Vera and Kovac™ claim a 25% reduction in the
energy required for tyre manufacture since the late 1970s, mainly through the use of more
energy-efficient equipment, computerized control and the recycling of waste heat.

Table8: Energy requirementsfor processing, GJ/tonne.

Banbury

Calender 6.6
Extruder 3.8
Curing 6.3

Natural rubber does appear to be dightly less energy-friendly at the mastication and mixing
stages than its synthetic counterparts. This is due to several factors. Firstly, raw natura
rubber tends to crystallize in storage, especialy at low ambient temperatures. It is, therefore,
necessary to thaw natural rubber in hot rooms (40-45°C) in northern latitudes in winter. It is
estimated that the energy cost for this treatment is in the region of 100MJ per tonne if the
period required for thawing is four days.** Secondly, the energy required for mastication and
mixing is slightly higher than for most synthetics, especially where these are supplied as oil-
extended masterbatches. Work at MRPRA estimated that natural rubber requires about
1.2GJ/tonne for mastication and 2.9GJ/tonne for mixing. Nevertheless, the additional energy
required to process natural rubber is far less than the difference between the energy
requirements for the more efficient processors and their less efficient rivals. Moreover, the
overall energy requirements for rubber processing (of 20GJ/tonne, or lower in Scandinavia)
are considerably less than the initial energy inputs for manufacturing synthetic elastomers.

Mixing natural rubber can lead to the emission of unpleasant odours and this can become a
serious problem in urban areas. The greatest problem is associated with the use of low-grade
rubbers, especially those with high protein contents, such as skim rubber. The use of SMR
CV, and similar grades, can greatly alleviate the problem.’

Some of the materials which are incorporated within rubber to achieve vulcanization, to
provide protection against oxidation and other environmental factors (such as ozone) and to
achieve greater stiffness (such as carbon black) may lead to problems in the working
environment and in adjacent areas. They may also be liable to cause hazards during
transportation. Most, especialy carbon black, represent high energy inputs. Natura rubber
may require greater protection from oxidation than its synthetic competitors and this may be
perceived as an environmental debit, although one which is difficult to quantify. Blends of
natural rubber with ageing-resistant synthetics, such as EPDM, are one means of overcoming
this problem.®

Until recently, the manufacture of rubber-to-metal bonded components, many of which are
used in engineering applications, has involved the use of solvent-based adhesives. Such
solvents are associated with health problems and there is increasing pressure to eliminate their
use and to replace them with aqueous systems. Considerable progress is being made to
eliminate them: and it is expected that 25 per cent of natural rubber bonding to metal can now
be performed in this way. It is not yet possible to bond polychloroprene in this manner, and
this gives natural rubber an environmental edge in this type of outlet.!’

12



UNCTAD/IRSG Workshop 1997

In service

There are both positive and negative environmental factors in the in-service segment of an
elastomeric product life cycle. The positive factors include a reduction in environmental
noise, although tyre noise is a major contributor to environmental disturbance from roads,
especially where vehicles travel at high speed. A clear positive contribution to noise and
vibration control is to be found in the application of elastomeric mountings and bearings.
These can either be used to isolate some vector such as lift motors, power hammers, etc, or
can be exploited to keep a building, or part of a building, free from external disturbance.
Examples of such applications include the isolation of sensitive buildings, such as concert
halls, from extraneous noise and vibration and the construction of buildings in close
proximity to major sources of disturbance, such as underground railways. In practice, many
applications of rubber in mechanical engineering cover both aspects. car engine mounts not
only enhance passenger comfort, but also contribute to reducing noise pollution within the
environment. Similar arguments can be applied to rubber flooring, weatherstrip in cars, and
so on.

In many applications, the low weight of elastomeric components in comparison with
comparable metallic components is sometimes ignored. This is especially important in
springs. Engine mountings have been mentioned already. The suspension units, especially
air springs, used in railway rolling stock are considerably lighter than the more traditional
metallic springs. This reduces the weight of the vehicles and reduces the power demand: this
is especially important on underground railways where the heat generated from powering the
trains may have to be removed by fans.

The negative factor, for it is essentially one, is that the main outlet for rubber is in association
with the automotive industry. The road transport industry accounts for a disproportionate
uptake of the world's natural resources. In the USA, approaching 25 per cent of crude oil is
consumed in personal transportation. This industry is a major contributor to global increases
in carbon dioxide emissions and endangers health, especially that of children, through asthma
and other dangers. It must be stressed that these effects are not directly associated with the
use of rubber, but that the system which induces them is inherently dependent upon rubber for
its tyres, its engine mounts, its weatherstrip, and so on. Table 9, which is based upon data
provided by Dufton,*” illuminates this aspect of the product life cycle, where it is seen that the
energy required to manufacture or dispose of a passenger car tyre is trivial in proportion to
that associated with its use in service.

Table 9: Energy usage per passenger tyre.

Stage Litres oil equivalent
Manufacture 20

Retread 8

Run (one tread) 5,000-10,000
Release as heat 41
Granulate 61

Another, lesser, negative factor is that rubber components, especialy tyres, tend to wear in
service. This leads to the emission of particulate material into the environment. There have
been some dubious suggestions™ that such particulate material may contain latex proteins and
that this could produce allergic responses in susceptible individuals. Presumably, some of the
airborne fragments could combine with the exhaust gases emitted by vehicles to contribute to
the unpleasant urban smog which is found where the pollution is trapped either within an

13
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inversion layer and/or within a confined environment. There has also been some suggestion
that tyre particles could lead to waterborne pollution in rivers and | akes.

Kovac® argued that private transport as represented by the automobile ‘personifies a free
society and the pursuit of happiness. As long ago as 1935, J.B. Priestly* wrote ‘away from
the arterial roads, there are still bright tracts of earthly paradise’” when referring to the British
countryside. Yet the same writer was ready to exploit the motor car for his travels in
preference to the railway train which he regarded as outmoded even then. There would
appear to be two problems. The first is that the American system of almost unfettered
reliance upon persona transportation is inappropriate for the more densely populated
European countries and for urban areas elsewhere. The second is the still to be fulfilled basic
need for better roads and suitable vehicles to decrease the reliance upon local resources in
rural Africa, China and elsewhere. This would reduce the effects of famine through crop
failure, disease and natural disaster.

The need for physical travel will be reduced by the general availability of modern methods of
telecommunication and increases in computing power. As is so often the case with global
problems, solutions are found just when the problem appears to be becoming insurmountable.
Working at home is increasing and this will go some way towards resolving the problem for
some people of commuting by road. People may learn to make less use of their personal
vehicles and make greater use of public transport. The United Kingdom’s Royal Commission
on Transport and the Environment® considers that human attitudes will have to be changed
towards public transport. Obvioudly, if this happens there will be a decrease in the demand
for elastomers, especially in the traditional western markets, but this will be offset by uptake
in the areas which really need road vehicles to survive —to avoid localized famine and disease
and to provide relief from natural disasters.

Amelioration

Clearly, if the tyre is taken more or less in isolation then a very different picture emerges.
Perhaps this is easiest to perceive if the pneumatic tyre is taken from its normal environment
and transferred to an alien one, such as the Paris Metro system, where some of its key assets
become clearly discernible. Some of the Metro lines are not in tunnels, but on viaducts along
the middle of the street: in such locations the advantages of the pneumatic tyre are self-
evident in the lack of clatter which normally surrounds an elevated railway, such as the
Chicago Loop or the long-defunct Liverpool Overhead Railway. Furthermore, the passenger
enjoys a smoother ride, at least on straight track, and a faster transit due to the higher rate of
acceleration. On the other hand this gain is purchased at a cost, such as the increase in heat
generation and the more complex track which is required. Table 10 attempts to show the
balance for some of these factors.

Table 10: Rubber-tyred Metro systems.
Benefits
Quieter than steel wheels
More rapid accel eration/decel eration
Smoother ride (straight track)
Disadvantages
More complex (two track systems)
Extra heat to dissipate
Difficult to apply to existing railways
Not compatible with rail technology
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A broader analysis of the environmental benefits of the tyre is shown in Table 11 together
with some of the main problems which still remain. In some cases there is a balance: tyres
may produce a quiet and smooth environment for the occupants of the vehicle yet may still be
amajor source of noise pollution for those who reside near high-speed roads. Smoother tyres
which would lessen the environmental noise problem would be less safe as they would
provide less grip, especialy in the wet. In many cases, lower speed limits would produce
considerable environmental gains. Clearly, the problem of tyre disposal must be tackled if
progressisto be made.

Table 11. Tyres: environmental balance.

Benefits Disadvantages

Quietness of ride Noise (external)

Smoothness of ride

Braking/accel eration/cornering Rolling resistance ( = fuel consumption)
Particulate pollution

Prolong track life Environmental damage (fumes...)
Safety Traffic accidents
Disposal

Many commentators, including Vera and Kovac,™® place considerable emphasis upon the
reduction of rolling resistance as a means towards reducing vehicle fuel consumption and
exhaust emissions. A fully loaded truck needs only a 2—4% reduction in rolling resistance to
save 1% in fuel. For cars a greater reduction in tyre rolling resistance (5-7%) is needed for
comparable fuel economy. Lower rolling resistance can be achieved through care in design,
reduced weight, the substitution of silicafor carbon black, and most simply, through ensuring
correct tyreinflation.

Product life extension

Product life extension is an important contributor to lessening the environmental impact of
any activity. This can either be achieved by extending the life of individual components, or
through prolonging the life of the system in which they are situated, or both. In some cases it
may be possible to prolong product life through reconstruction once or more during the life
cycle — an excellent example of this is the multiple retreading of aircraft tyres. The
automotive industry demands that products should, as far as possible, last for the entire life of
the vehicle and this has greatly affected the character of many elastomeric components. At
one time cautious motorists used to carry spare fan belts and even radiator hose as it was
anticipated that there was a reasonable probability of failure. Such caution is no longer
required. Hose and belts last the life of a vehicle unless some catastrophe occurs. Wiper
blades and tyres are still changed, but at decreasing intervals.

Banchieri and Mowdood?® predict that car tyres will last for the life of the vehicle within the
decade 2010-2019 and that truck tyres will have 2,400,000-km casings. These forecasts are
probably sufficiently far over the horizon to be no more than wishful thinking. Nevertheless,
some progress™ is being made towards increasing tyre life (Table 12).

Careful design of tyres can save weight and reduce fuel consumption® and thus produce

marginal improvements in what is an extremely wasteful system. Similar enhancements
could be achieved by reduced speed limits. Such measures would aso reduce pollution and
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would marginally increase road capacity. Reduced speed limits would also encourage the use
of other less wasteful transport modes such asrail.

Table 12. Tyre performance index

1960 100 cross-ply

1965 200 radial

1990 320 second generation
2001 360

Retreading

An increase in retreading activity would probably be the greatest contribution which could be
made by the tyre industry. At present there is far greater retreading activity in truck tyres,
especialy in North America, than in passenger tyres, and as noted aircraft tyres are routinely
retreaded many times (eight appears to be about the norm for airliners). The lack of a
vigorous retreading industry for passenger tyres stems from (1) the great variety of sizes and
styles of original equipment, (2) the relatively low carcass strength (which partially reflects
the quest for lower weight to reduce fuel consumption), and (3) the dangerous tendency for
car drivers to use tyres to beyond the point at which they are retreadable — and safe. Thereis
also alack of the strong infrastructure which enables road haulage companies to have their
tyres serviced on aroutine basis: this infrastructure enables retreading to be performed as part
of atyre supply operation. Clearly, it isimpossible to envisage such an operation for private
cars, unless government regulation and standardization are imposed. Such an imposition
would have the benefit of discouraging motorists to drive with tyres which are no longer fit
for service.

Most governments continue to pronounce that it is desirable to increase retreading activity.
There is some indication that modest increases are taking place, but a more general increase
probably requires major social and minor technological changes. As noted earlier the whole
guestion of private versus public transport is a thoroughly emotive issue in most developed
countries: retreading is only a minor contributing factor when compared with the overall
problem.

Recycling

A few eastomeric products are disposable, especially those manufactured from latex (gloves
and balloons, for instance). In the case of balloons these will naturally degrade within about a
month if left upon the ground. Unfortunately, medical gloves have to be burned alongside
other disposable medical items to eliminate the pathogens which may be present.

Elastomers are difficult to recycle. The problem can be eased through the use of thermoplastic
elastomers, although damage in service (especially through exposure to fuels and the
combustion products from fuels) may lessen the value of such materials to a point below
which it is valid to expend the effort required for recycling. It is possible to reclaim rubber,
but this industry is only exploited on alarge scalein India (Figure 1) where there is a plentiful
supply of labour and the demand for elastomeric raw materials greatly exceeds the supply.

More recent recycling methods, such as De-Link, Surcrumb, and Tirecycle, can make a
contribution to reducing factory waste, but are unlikely to be able to resolve the ‘scrap tyre
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problem’. Re-use of tyres in their basic form can contribute little to the problem:
furthermore, the bulk of the material remains as a problem at some subsequent time. Crumb
rubber produced from tyres (especially from retreading operations) is beginning to find a
growing market in avariety of outlets, mainly in safety paving.

It must not be forgotten that the crumbing of scrap rubber, especialy tyres, is an energy-
intensive operation (Table 13). Apslund’s data®® show that chopping a tyre into large pieces
for transport is a worthwhile process in terms of energy expenditure, but that the production
of fine particles may be difficult to justify unless an environmentally worthwhile outlet can be
found (such as children’s play areas). This may not be as wasteful if the material is a non-
renewable resource, such as atypical synthetic elastomer, but may be more difficult to justify
for natural rubber. Furthermore, it should be remembered that al reclaiming methods require
the reduction of the input into relatively fine granules.

Table 13. Energy consumption — shredding and grinding, M J/tyre.

Large pieces 05
5-cm x 5-cm pieces 25
2.5-cm x 2.5-cm pieces 16
Granules, 0.6-1.2 cm 40-50
Cryogenically ground crumb 100

Crumb rubber is being used as a replacement for stone in highway drainage systems as it is
much safer (there is no risk of damage to windscreens from the displaced drainage material).
There was widespread interest in its use as a form of filler for asphalt in road pavements,
especialy in the USA, but there appear to be doubts about the effectiveness of this technique,
despite a long use of raw elastomers in roadworks. Unfortunately, there is even some
evidence that the presence of tyre crumb may make it more difficult to recycle asphalt
pavings (which is in itself a resource-saving operation). This is a pity because there is
something attractive in the concept of using old tyres as part of the surface upon which they
run!
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The best means for the disposal of old tyres appears to be pyrolysis or straight combustion,
with power generation and/or local space heating being the secondary or primary products —
this is a view with which Vera and Kovac™® concur. Straight combustion appears to be
especially attractive when associated with Portland cement manufacture, as the sulphur serves
to reduce the akalinity of the exhaust emissions and the steel contributes to the strength of
the concrete. Uptake of scrap tyres by the cement industry varies greatly from country to
country. It appears to be a mgjor outlet in Germany, where it competes with brown coal, and
in Japan which has a shortage of fossil fuels. In genera it has to compete with low-grade
fuels, such as coa and petroleum coke, but it does enjoy a comparable energy value as fuel.

There is a problem of exhaust gas scrubbing in straight combustion, mainly to remove the
sulphurous gases, although it must be remembered that the carbon dioxide produced is not a
problem for the natural rubber element of the tyres as this will be recycled by the rubber trees
that produced it in the same way that it is possible to grow biomass as a source of fuel.
Pyrolysis is an interesting possibility as there is no air pollution problem and the products,
other than heat, are in the form of gases (which can be burned), solids and liquids (which
should be combustible if no other market can be found). The solids include aform of carbon
black, which if the input consists predominantly of natural rubber, can be claimed to be
‘green’: Table 14 shows the main products from a nearly-commercia pyrolysis system.’
The main difficulty would appear to be economics.

Table 14. Pyrolysisplant —recovered products.
Capacity — 75,000 tonnes/year

Product Yield, tonnes/year
Oil (30%) 22,500

Gas (20%) 15,000
Carbon (40%) 30,000

Stedl (10%) 7,500
Conclusion

There is a growing recognition that the global ecosystem cannot continue to tolerate the
present wasteful use of materials. The rubber industry is fortunate in that over one third of its
key raw material is based upon a self-sustaining resource which is not only capable of re-
absorbing the carbon dioxide generated from its disposal and through its use, but aso
provides timber as a valuable, environmentally-friendly by-product. The natural rubber
industry is based upon minimal environmental disturbance, and is far less than that required
to produce typical food crops. Nevertheless, it cannot be forgotten that the primary end use is
in association with personal transportation, much of which is extremely wasteful in terms of
global resources.

References

Jones, K., Rubber Developments, 1994, 47, 37.

Chang, K.W. et al, Planter, 1996, 72, 167-177.

Chapman, P., Energy Policy, 1975, 3, 47.

Wan Abdul Rahaman, Rubber Developments, 1994, 47, 13.

Rivas, F. Lavisitadel Presindente Clinton a Costa Rica. World Wide Web. 1997.
Sethuraj, M.R. and Jacob, J. ANRPC, 1996.

ok wNE

18



10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21
22,

23.
24,
25.
26.
27.

UNCTAD/IRSG Workshop 1997

Lalani Samarappuli. Bull. Rubb. Res. Inst. Si Lanka, 1996, 33, 45.

Jacob, J. Private communication.

Allen, P.W. Powdered, Liquid and Thermoplastic Natural Rubber: Proceedings of a Symposium
sponsored by UNIDO. MRRDB, 1981.

Du Pont De Nemours. International technological forecast: future rubber processing. 1972.

Evans, C.W. Powdered and particulate rubber technology. London: Applied Science, 1978.

Rogers, T.H. and Sassaman, W.O. ACS Rubber Division Meeting, October, 1976.

Vera, D.G. and Kovac, F.J. in Aziz, A. Natura rubber: current developmentsin product manufacture
and applications. Kuala Lumpur: RRIM, 1993.

Bristow, G.M. and Sears, A.G. NR Technology, 1982, 13, 73.

Fulton, W.S. Rubber Developments, 1993, 46, 35-37.

Tinker, A.J. and Jones, K.P. to be published.

White, L. European Rubber Journal, 1997, April, 30.

Dufton, P. European Tyre Recycling Association Meeting, Warrington: 1997.

Williams, P.B. et al. Journal of Allergy and Clinical Immunology, 1995, 95, 88.

Kovac, F.J. Mobility. Goodyear Tire & Rubber Co., 19942.

Priestley, J.B. et al. The beauty of Britain. London: Batsford, 1935.

Royal Commission on Environmental Pollution. Eighteenth Report: Transport and the Environment.
London: HMSO, 1994. (CM 2674).

Banchieri, C. and Syed R. Mowdood. TyreTech ‘93. London: European Rubber Journal, 1993.
Allen, G., Progressin Rubber and Plastics Technology, 1993, 9, 214.

Becker, A. and Huinink, H. TyreTech ‘93. London: European Rubber Journal, 1993.

Asplund, J. Rubber in the Environmental Age. Shawbury: Rapra, 1996.

Ketteringham, K., Herd, D. And McCubbin, I. Rubber in the Environmental Age. Shawbury: Rapra,
1996.

19



UNCTAD/IRSG Workshop 1997

Session 2: Pandl discussion

The Chairman introduced the Panel, comprising:
Dr U Hoffmann, UNCTAD
Mr K P Jones, IRRDB
Mr H L M Kox, Economic and Social Institute, Free University, Amsterdam
Mrs J Lalithambika, Association of Natural Rubber Producing Countries
Dr Wan Abdul Rahaman, Rubber Resear ch Institute of Malaysia
Mr | K Yeboah, Professional Association of Natural Rubber in Africa
The last four were invited to make brief statements on the theme outlined by Dr Hoffmann.

Henk L.M. K0ox, Economic and Social | nstitute, Free University, Amsterdam, Netherlands

| would like to begin with some definitions:

Environmental externalities are those environmental impacts of production and
consumption activities which cause uncompensated costs or benefits to other parties. ‘Other
parties may be private or public, current or future, domestic or abroad.

Internalisation refers to all measures (public or private) to ensure that those
uncompensated costs or benefits become reflected in the prices of commercial goods and
services. After internalization, prices become better signalling devices with regard to social
preferences. It improvesthe social functioning of markets and private initiative.

Degrees of internalization. Internalization policy is not a binary choice. There can
be degrees of internalization. Internalization policy depends on trade-offs between social
costs and benefits of environmental measures. Trade-offs may exist, eg between a clean
environment and gainful employment, or between high environmental quality and export
earnings. Optimal environmental policy proceeds with internalization until the marginal
socia costs and benefits of the measure are equal .

Level at which action should be taken. The proper level a which internalization
action is to be taken depends on the geographical scope of the environmental externalities. It
appears that most externalities are properly dealt with at national level or even at aregional
level. For externalities which pass national borders, international co-operation is required in
order to maximize anyone's net benefits.

Consider the following case for international intervention (graph below). A purely domestic
policy approach would maximize only net domestic socia benefits of internalization
measures. The purely domestic net benefits are those enclosed by the green area in the
graph. Note that the international community gains as well (yellow area). This could be a
ground for sharing the costs of the policy. Otherwise, the international community rides free
on the positive effects of purely domestic policy. It is clear from the graph that the
international community gains additional environmental benefits if compensation payments
(blue triangle) are paid to the country for applying a tighter environmental policy than
required on strictly domestic considerations.
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| nter nalization and export commodities

For an export commodity, internalization should weigh against each other: the environmental
costs and the social benefits of foreign exchange earned by the commodity export sector.
These issues are captured in the following decision model.

Export commodities: decision model for internalization policy. The model is now
applied to country positions in the export of natura rubber. The graph below plots country
positions of the main countries with net exports of natural rubber.

Country positions in Nat.Rubber expors
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e Maaysia, Indonesia and Thailand have substantial market power in the international rubber
market. Their internalization policy can be expected to affect world market prices. Because NR at
the same time represents a rather small percentage of their total exports, they have the largest
degree of freedom in implementing environmental policies vis-a-vis their rubber export sectors.

» For the smaller export countries (like Sri Lanka, Céte d’ Ivoire, Vietnam, Philippines and Nigeria)
domestic internalization policy will have little impact on international prices, but since NR exports
are asmall export product for them, no internalization policy will have alarge effect on their tota
export earnings.

e Findly, Liberia is in the most vulnerable position (even apart from its civil war), because if
environmental policy affects their rubber exports, it has a very substantial impact on their total
exports.

Effect of internalization policy on export earnings.

To get a better perspective on the nationa policy margins in the context of internationa
competition in the NR market, a smulation study was done, using empirical econometric
estimates of the price elasticity of domestic supply and international demand for NR. The
simulation assumed, for each of the main net export countries, that domestic environmental
policy (eg an environmental tax) would result in a 10 per cent increase in cost price for NR
producers. For each country it was assumed that it would be the only country that applied

such measure, in order to get a ‘worst case scenario. Here are the
results:
MALAYSIA [:‘ 5 i
THAILAND_-"mmmm? """"""" | """"""""""""""""""""" o i
INDONEsm_"mm"mwé ---------- | """"""""""""""""""" e e
NIGEHIA_-.-..____________E """" B — e
SRI LAN.{A -----------------------------------------------------------------------
"-"IETNAM_""-|_“m"“m: -----------------------------------------------------------------
PHILIPPINES | | B
coTE pivolRe | e
LIEIEFIIA_ ---------------------------------
-3.0 -2.0 -1.0 0.0 1.0 2.0

CHANGE IN RUBBER EXFORT EARNINGS (%)

I Short-term change [ ] Long-term change
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Conclusions from simulation study

Overall, expected effects on country export earnings are quite small. The largest effects
occur in countries with small international market shares where supply is price eagtic.
Even in the worst case, rubber export earnings diminish less than 3 per cent. In the short
term, the three large exporters would even gain from levying the environmenta tax.
The gains are caused by the output-reducing and price-rising effect of the tax.

The international market is hardly a constraint for applying domestic environmental
policies in primary rubber production sectors. One may conclude from this that countries
have ample opportunities to apply domestic environmental policies in the rubber sector
without disastrous effects on export earnings.

Environment externalitiesin rubber latex production

Positive environmental effects are:

In the humid tropics, perennial crops have clear advantages over annua crops. trees
regulate local micro-climate, preserve soils against erosion and drying.

A mature Hevea forest has a closed nutrient cycle. In North India it appeared that the
quality of soils that were exhausted by prior slash-and-burn agriculture considerably
improved after conversion to a Hevea plantation.

A forest with 33-year old Hevea trees produces 450 tonnes/haly of biomass, which
compares well with 475-660 tonnes’haly in Maaysian rainforests and 300475
tonnes/haly in Brazilian and Thai rainforests.

Hevea plantations have a considerable carbon sequestration capacity: approximately
11.5 tonnes/haly. Through this effect, Hevea forests generate positive international
environmental externalities by contributing to prevention of globa warming.

A further positive international environmental externality is generated because the Hevea
forests offer a habitat for a large variety of insects and animals, thus contributing to
biodiversity preservation.

After uprooting, the wood of the Hevea treesis useful for furniture production.

Negative externalities arise or may arise from:

Destruction of primary forest for planting Hevea trees, temporary loss of habitats and
local biodiversity.

In the early stages of the plantation, erosion through rainfall and leaching (avoidable by
adequate cultivation methods eg dikes, ditches, intercropping, shadow trees, shrubs and
plants for ground cover and N-fixing). For smallholders, this may require extension
activity.

High-yielding Hevea varieties require application of chemical fertilisers and fungicides
(avoidable by proper cultivation methods, like removing stumps of old trees, sufficiently
diverse soil-covering plants, drainage in areas with high water level). Extension activity
iSsimportant.
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Summarizing:

* Primary production of latex causes few negative and many positive ecological effects.
* Negative externalities can for the most part be avoided by proper cultivation methods.

* The net positive environmental effects accrue primarily to the producing countries, but
in part also accrue to the international community.

* Export earnings hardly form a constraint for environmental policy in NR export sectors.
So, most countries have large policy margins for applying the necessary environmental
legislation, plus ‘ carrots and sticks'.

* The positive international externalities created by Hevea forests can be a valid motive for
international assistance in the form of technology transfer and financial assistance for
sustainable production of primary natural rubber of sufficiently high quality.

* Internationa assistance could even be warranted for (re)conversion of areas which are
currently under other crops to Hevea forests, because of the latter’ s positive environmental
effects on global carbon sequestration and biodiversity.

* Current predictions of new international price surges' for NR create a favourable policy
environment for applying national and international internalization policies to further
improve the sustainability of NR production.

Reference
1 Smit, H.P., Prospects for natural rubber: has the world changed? Presented at the
International Rubber Forum, Liverpool, UK, June 1997.

Mrs J LaIithambika, Secretary-General, Association of Natural Rubber Producing
Countries, Kuala Lumpur

This is very laudable project and from the producers point of view, we welcome it very
much, although | have some anxiety regarding the implementation. The Project’s objectives
to incorporate certain cost elements in the price of rubber and thereby share those costs with
all the parties in the NR industry, including manufacturers and of course, the final consumer,
that are presently being largely borne by the producers would indeed be supported by
producers. There are technologies presently available which could make the production of
NR more eco-friendly. For instance, we can plant rubber on hill-slopes with minimal
terracing and thereby minimize erosion. We can use organic fertiliser instead of chemical
fertiliser. We can employ processing methods which would minimize or completely
eliminate the harmful effects of effluents and so forth but, of course, thereis a cost involved.

Having said that, let us look at the opportunities and constraints. What is the purpose of
having noble objectivesif they are not feasible? The UNCTAD paper looks at some of these.
The government could intervene and promote eco-friendly methods of production. Financia
and technical assistance could be provided to promote the same. There is, of course, the
genuine problem of identifying producers who adopt eco-friendly methods in a country.
When it comes to dealing with different countries, this problem would be quite complicated.
More importantly, the role and the policy of the government in instituting regulations within a
free market economy framework, effective steps for strict adherence to the regulations, a
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country’ s technological competence and also the position of the economy are issues deserving
serious consideration.

As | see it, one of the best ways is to educate the public on products made through eco-
friendly production methods, particularly where synthetic substitutes are available as in the
case of NR. Consumers' preference for products made through eco-friendly methods would
trandate into higher demand for these products vis-a-vis others, thereby contributing to high
prices, subject of course to the supply position. We have to label such products. If the whole
world adopts eco-friendly methods of producing NR, these costs would be reflected in prices.
But how far it is practicableis yet to be seen.

What | would suggest is to educate the public not only on eco-friendly products but also
intensify R&D to find more eco-friendly and cost-saving methods of production. Even the
by-products or effluents could be utilised to produce valuable products. The bottom line is
still cost and therefore if the margin between products made through eco-friendly methods of
production vis-a-vis other means are relatively small, then | would think the consumers would
go for these products.

In spite of the misgiving on the practicability of the project, | would support strongly the
proposal of UNCTAD/IRSG to have a round table as it would provide a forum to focus on
this problem. Relevant literature could be assembled and it could retain the interest of people
in the importance of going for eco-friendly methods of production.

Dr Wan Abdul Rahaman, Assistant Director, Rubber Research Institute of Malaysia, Kuala
Lumpur.

There is no question that the issue of the environment is gaining interest in both developed
and developing countries. This is also reflected in some of the papers presented at the
International Rubber Forum. This Workshop is therefore timely and offers a forum for
initiating the platform for further discussion on rubber and the environment — and the
internalization of environmental costs.

In addition, the interest in 1SO 14000 by certain sectors would also further enhance the
adoption of environment-friendly processes along the life-cycle path of a commodity or
products. In my opinion, there is no question that just like 1ISO 9000, 1SO 14000 would also
be arequirement in production processes in the near future.

Judging from these developments, it is imperative that the rubber industry take stock of the
‘implication’ of the industry to the environment. In this context, the path of the ‘life-cycle’ of
the rubber right from the production of the materials to the disposal of the resulting product at
the end of the cycle would require environmental auditing, and this can be tranglated into
cost.

At the production level, it will be useful if we can come up with a comparison of the
‘environmental audit’ and costing for al types and sources of rubber. Fair costing
comparisons must be made in the context of renewable and non-renewable resources/or
starting raw materials. Fair costing means comparing apples with apples — in this case if we
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insist on sustainable agriculture development for NR production, we must also insist on
sustainable industrial development in the case of SR production, and the costing be made on
this basis and internalized.

Environmental cost auditing and the production level must also take into consideration the
secondary effects, be they positive or negative effects — consider for instance the positive
effect of about 90 million tonnes of CO, being fixed by 9 million hectares of rubber world-
wide. The cost-benefit from this positive effect should be appreciated by all those concerned
with greenhouse gases.

Similarly, the cost of adopting technologies for reducing soil erosion in order to qualify for
the sustainable agriculture development label must be considered: this is an example of a
negative effect.

On the NR production side, some of the environmental issues raised include processes in the

following operations:

* burning during land preparation (problems of oil pollution, nutrient lossin N, PO, K and
organic C);

* ploughing and harrowing during land preparation (problems of disturbance to soil
structure and moisture depletion);

e useof agricultural chemicals (problems of air and water pollution);

e chemical fertilizers (problems of ground water pollution);

» storage of filled rubber materia (problems of air and water pollution);

» clearing and processing (problems of malodour from sheet and block rubber, effluents
from washing water, serum and uncoagulated latex).

The main issue in al the effort to internalize the environmental cost is ‘who is to bear the
cost? . Will this burden the producers — just like the issue of wooden pallets?

These questions must be answered and it appears to me that the proposed sectoral round table
will be the right platform to address these issues.

Mr | K Yeboah, Chairman, Professional Association of Natural Rubber in Africa.

This initiative by UNCTAD conforms with its mission of promoting trade of commodities,
but it has now to conform to market requirements. The market is ruled by supply and
demand. However, policies have been initiated in order to moderate these market forces. For
example, we have the various commodity agreements as conceived by the Integrated
Programme for Commodities elaborated since 1964. Most of these commodity agreements
have not proved successful; either they were suspended or their economic provisions had to
be abandoned, being reduced to research and development or indirect market stabilization.
Some of them could not even pretend to have economic provisions because of the nature of
the product (tropical timber, sugar, cotton, jute).

Out of the existing commaodity agreement, only the International Natural Rubber Agreement
(INRA) contains economic provisions. The cocoa agreement is now reduced to actions from
the producing countries only at the production level, to regulate their output on the world
market. The situation is the same for the coffee agreement.
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Some of the major actors like the USA are no longer interested in commodity agreements.
Since we do not attend UNCTAD meetings or follow all its activities we are inclined to ask if
this Organization has ever tried to find out the reasons for the failure or the very limited
success of commodity agreements.

UNCTAD is now taking upon itself environmental problems. This is something which
appears, for the time being, as a fashion mainly in the northern countries, with the emergence
of lobby groups in each of these countries. The Carthagena Conference has made a great
echo everywhere. Countries are now insisting on including some of its objectives in the
preamble of commodity agreements of the present generation (like INRA 111). In Geneva,
during the negotiation of the new INRA, participants spent time trying to understand the
words ‘ Carthagena spirit’ before its inclusion in the preamble. Under this circumstance there
is a need to be careful in the internalization of environmental costs into the price of
international commodities. What are these environmental costs to be included in the price of
a product which is traded on the world market, which by definition is a competitive and free
market? For example, what is ‘ sustainable management of rubber plantations'? Why should
its costs be internalized into the price of rubber produced? Of course, being representative of
producing countries, we must be satisfied with any increase or improvement in the price of
our product, but we do not like to carry along any hopes that can easily lead to
disappointment. Maybe this is because they are not yet consolidated enough, or they are built
on parameters that are still difficult to control whereas the reality involved is concrete and
true.

We have been interested in a programme presented recently on the TV showing patients in
Canada suffering from ‘environmental hypersensitivity’. This refers to diseases like allergy
to air mixed with various chemicals. Some of these patients were compelled to wear masks
or some kind of protection to go out. It is necessary that we do not wait until such a stage
before we react against environmental problems; but should our reaction take the form of the
cost involved to be internalized into the price of a product? How is this gain, this added
value, going to benefit the concerned people, region, area or individuals who would have
contributed in paying the cost. This example is an extreme situation. But we can see that the
commodity whose price is to integrate environmental cost does not work as a medicine to
relieve a patient.

This example shows only the correlation between the added value — the new cost as integrated
in the price of the commodity — and its effect to solve the environmental problem concerned.
For example, by paying additional cents to be incorporated into the price of rubber in order to
sustain management of rubber plantations, is the customer guaranteed that this money will
effectively serve this goal? Does he have any guarantee that he will not face a shortage of
rubber? Not al customers are prepared to pay additional costs only for environmental
purposes. The product must be useful or necessary to the customer, so that he is prepared or
compelled to buy it.

It will be interesting to know why natural rubber and cocoa have proved successful to
internalize environmental cost into their prices. Natural rubber is useful, unavoidable for
some uses. The same goes for cocoa with regard to chocolate, but mainly cosmetics. This
usefulness or need may be the basic reason for internalizing environmental cost into the price
of some commodities. How is this internalization to be conducted? What is the market
awareness of the damage caused by the environment as to include its cost into the price of the
product concerned? Is internalization enough to guarantee the acceptability of the product?
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In other words, if the new price is not acceptable (because it is too high) we may experience
the reverse situation where people (the market) will leave this product for a substitute that
may be cheaper.

Open discussion

Mr M E Cain. We have had a number of interesting contributions and we can already draw
one or two conclusions. Thefirst is that the environmentally friendly nature of natural rubber
as a renewable resource is not in dispute. The second point is that it seems generaly
welcomed by members of the panedl, at least, that we should have a discussion such as this at
the International Rubber Forum where these issues can be explored. We have made some
sort of definite statement on these two points already.

But in looking at the briefing paper, we come to the statement that UNCTAD believe that
there is sufficient reason to explore fully the possibility of internalization in the case of
rubber. Dr Kox has made some reference to the reasons for choosing natural rubber because
75% of its supply comes from only three producers and also because for each of these
producers, rubber contributes only a small proportion of their export earnings. There are of
course other reasons given, namely that it shares a major market with synthetic rubber, and
that it is unlikely that synthetic rubber would replace natural rubber completely in that market
if the cost structure were changed. Thisisthe areathat | would like the Panel to concentrate
on first: what is the real evidence that this internalization process can be undertaken
successfully either by one of these countries acting alone, or all three of them together?

We heard the suggestion that though they would benefit initially, there will be long-term costs
and, of course, the small producers were shown to be disadvantaged right from the beginning.
We have had discussions about the importance of the small producers, as well as the need for
encouraging other countries to develop their rubber industries, because of the fears of the
sustainability of rubber supplies in line with the increases in demand which are foreseen.
This demand-supply situation was also thought likely to lead to changes in the cost structure.

Another aspect considered was whether, and at what level, the price of natural rubber would
initiate research and development into synthetic rubbers to be tranglated into the production of
synthetic polyisoprene, or the extent of the switch of existing formulations from natural to
synthetic rubber.

| suggest that before we go on to identify what the constraints are, we ought perhaps to try
and put ourselves on the firm basis that the statement by UNCTAD is, in fact, avaid one. |
would like to ask the members of the Panel if they have any particular points to make on this.
Perhaps Mr Kox isthe one | am putting on the spot since he carried out the investigation, so if
you can reply very briefly we can involve the other members.

Dr H Kox. Any reference to supply of natural rubber was from a broad viewpoint, and the
exact conditions will differ considerably between countries. Countries with environmental
policies will have to look at the benefits to their own country, and will have to make a trade-
off — between a better environment versus gainful employment or export earnings, for
example. This choice has to be made locally, and it will differ between countries and perhaps
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this is the first factor that needs to be assessed. Internalization, therefore, may take different
formsin different countries. in one country it may be a zero burning policy, in another it may
be the expansion of extension services to assist smallholders in applying more
environmentally sustainable ways of dealing with initial planting, avoiding soil erosion at that
initial stage. Asregards the primary processing of latex sheets, conditions will differ between
countries, and countries will differ in vulnerability of surface waters for the effluent from
these processes. Countries may take different policies to weigh the environmental benefits
against the other issues at stake in the country like employment, income and export earnings.
The general picture I got from the rubber sector is that in most countries, at least, export
earnings will not suffer considerably from applying a domestic environmental policy.

Mr M E Cain. | wonder if Dr Hoffman has any comments. | am trying in fact not to say that
different countries will identify different areas. | am asking what is the evidence there to
believe that you could do this on such a scale, and whether countries are prepared to accept
the reduction in earnings? In particular, have we looked carefully enough at what effect the
cost or price increase for natural rubber will have on the balance of the natural/synthetic
rubber share of the market?

Dr U Hoffmann. Let me put it this way. | agree entirely with Dr Kox that as far as
internalization is concerned there are a thousand ways to skin acat. However, overall, natural
rubber is, by its very nature, a pretty environmentally sound product, which is not too
frequent an occurrence in the world of goods and services. Secondly, you have a production
process which can even be made more environmentally friendly if you use certain production
methods, so you can increase, or rather enhance, the environment friendliness, in addition to
the fact that the product per se is pretty environmentally sound. However, | think it would be
a mistake to confine the entire discussion of internalization to the confrontation between
natural and synthetic rubber. All or most of you know that to meet certain product
specifications, it will be necessary or imperative to have a certain mix of elastomers.
However, as we learnt from Dr Smit, it is ultimately a question of prices, and this is the point
of the exercise, that some of the prices do not seem to reflect environmental factors, or don't
seem to provide the right incentives.

That gets me back to yesterday’ s presentation. We have a situation that global rubber demand
or total elastomer demand is forecast to increase considerably in the long term, but we have a
problem with one of the two products. In the three key producing countries (and once again it
is a very rare Situation, when you have such a degree of concentration in any of the
commodities), the relative productivity or profitability of the product in the context of the
economy, | want to emphasize, is declining. This in fact is of great concern, as Dr Smit
outlined yesterday. Let me aso remind you that we have the trend in South-east Asia that
these three countries are no more just maor natural rubber producers but are increasingly
becoming the key consumers, the key manufacturers of rubber products, and if | may say so
the ball to a certain extent isin their own corner. To rectify thisis what gets me back to my
guestion about determining priorities. So what is the value accorded by a government, such
asthat in Malaysia, Indonesia or Thailand, to these values or services provided? Let us bear
in mind in this regard that, as Dr Rahaman and Dr Kox emphasized, there is an international
dimension. That is that rubber trees are rendering services which very closely resemble the
services rendered by the tropical rain forest. This carbon sink function is, as | outlined in my
presentation, is likely to be acknowledged — in monetary terms — by developed consuming
countries. So there can be actual financial flowsin recognition of this very fact.
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Quite honestly, | have no uniform piece of advice in answer to the question. | can only say
take alook at the situation, the situation is comparable to the one that agriculture suffers or
enjoys in the context of the European Union. There are two options. One isto diversify into
crop production which is pretty productive and profitable, but might not be environmentally
desirable. The other option is to provide financial incentives such as subsidies, and penalise
others. The fact of the matter is that increasingly in Europe, agriculture is recognised as
rendering services not only for tourists. What | suggest is to narrow the width of guestions
for a resource agenda, being very specific but at the same time bearing in mind that we have
several issues along the product cycle.

Mr M E Cain. | am sure there are many people in the audience with strong feelings about
some of the remarks just made. Mr Jones you have any comments to make?

Mr K Jones. | do have a comment, unfortunately it is somewhat a bleak one. One of the
most memorable statistics | have heard in the past week is that Russia only consumes 16,000
tonnes of natural rubber. It does not foresee any increase in its natura rubber consumption
over the next three years, although it foresees an increase in its synthetic rubber consumption,
which is mainly in the form of synthetic polyisoprene. The reason that Russia can continue to
use synthetic polyisoprene is that it does not use lead-free petrol in its cars as do many
Western European countries. Now Western Europe and the USA have got rid of the lead in
their petrol, because they regard that leaded petrol as a major form of environmental
pollution, whereas Russia has gone on to produce this petrol and therefore can continue to
produce polyisoprene. | think that the problem is very difficult, and | would agree with Dr
Hoffmann that subsidies are certainly an area which need be explored. In Europe and North
Americawe take subsidies for granted in terms of agriculture. In producing tropical material,
subsidies have always been regarded as intolerable. | think that one has got to have new kind
of thinking to this new sort of environment.

Dr W Rahaman. | think the main issue as far as the producers are concerned is to look at the
current cost of production and consider what the cost of production would be after taking into
consideration the internalization of the environmental factors. | think thisis a very pertinent
issue at this point, mainly because what | was trying to get at in my opening remarks was for
consumers to appreciate the issue of the environment together with the producers, and
appreciate also that the price has got to be shared together. In Malaysia, depending on the
plantation agency, the average production cost is close to US$1/kg, and if you look at the
situation and bring in all the other factors, one has got to be looking at whether we are going
to continue producing or stop producing. | think this is the basic issue that has got to be
addressed when we bring in the internalization of environmental factors. | strongly feel when
looking at this that we need to look from country to country as has been mentioned, because
of course of the cost of production between countries differs greatly. | believe that this will
be the determining factor, whether one country can continue production of rubber if all these
factors are taken into consideration.

Mrs J Lalithambika. As| said earlier, | would like to emphasize that the most important
point is the cost. Just as Dr Rahaman as pointed out, first is the cost of production. Then if
eco-friendly rubber, where costs have been internalized, is available from one country for
US$2 and cheap rubber without internalized cost is available from another country, which
rubber will the consumer prefer? Unless there is uniform policy, how far is it practicable is
the point to be considered.
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Session 3: Open discussion

Mr M Cain. We have had two interesting papers and interesting contributions from the
Panel. | would like to throw the meeting open to the floor.

Mr A van Feggelen. | have listened to al the very interesting statements just made and |
think everybody isright, particularly the producers who highlight the importance of the price:
we cannot just unilaterally declare an increase in prices. On the other hand, | disagree with
one point made: in my view you cannot say that each country should consider the
environmental actions to be taken on its own. This is because the one thing which is never
one country’ s business is global ecology, which is not bound to one country. So perhaps we
are discussing this from the wrong angle. We should not look at it only from the side of
production but should also perhaps consider a system similar to Value Added Tax (VAT) —to
characterize products based on their environmental pluses and minuses. It is nice to produce
a very nice ecological, friendly product, but if it means that you need to transport this five
times around the world by plane, thisis very negative. In thisway you can identify the pluses
or minuses. So if a product has the status of, for instance natural rubber, which adds to the
world’s ecology, then it would get minuses, but get pluses for the transport or for the use of
materials or processes detrimental to the environment.

If you go along the line of also establishing an ISO 9000 norm, you would then have a horm
for each product and the there can be real competition at the final product stage. This would
also avoid the example just given about Russian polyisoprene — if you have a product in
which the polyisoprene is used, regardless of what the country itself may say on
environmental costs, once it is established that polyisoprene adds so much pollution to the
world then it will incur minus points. In this way you can weigh the importance of a product.
Natural rubber will automatically be regarded as a product for which people will pay a better
price, because the final stage product will attract a lesser penalty.

| think if people would look at it in that way, starting from the final product and then calcul ate
back as a kind of system of VAT, this could be better. It would also be independent of
whether the producing country is actualy taking measures to avoid pollution. If they do
avoid it, then they get a deduction on that point. | would like to ask the panel to take thisinto
consideration and see whether perhaps we could approach the question from the other side.

Dr H Kox. The first question Mr van Feggelen raised was whether or not environmental
issues are a matter for national concern, or whether they are an international concern. Heis
of the strong opinion that they are an international matter. | have some reservations about
this. | believe there are clearly some environmental issues which can be of alocal issue, a
local scope, while some may be of a national scope and some environmental issues clearly
transcend national borders and become international issues. Using VAT to finance
sustainable production, an international VAT, risks the problem of not being finely attuned to
environmental issues of the country in which it is supposed to finance more sustainable
production methods. | would suggest that VAT can indeed be a good financing device for
national environmental policies, but not on an international scale, because national conditions
differ too much.

In the international area, | would suggest that, for instance, with regard to the positive
externality exerted by the production of natura rubber, some voluntary schemes could be set
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up, perhaps in the form of an environmental fund attached to international rubber
organizations. Countries in the northern part of the world, or the richer developing countries,
could pledge funds for more environmentally sustainable production of natural rubber and for
re-conversion of other crop areas to natural rubber plantations, given its positive international
externalities. It isinteresting that in the context of the recent international cocoa agreement, a
step has been taken to set up an environment fund on a voluntary basis in which the importing
countries as well as the producing countries can place funds. These will be used for
improving the environmental record in the production of cocoa. Something similar to that
may be possible in the case of natural rubber.

Mr | Yeboah. | find it difficult to see how such environmental costing factors can come into
play because different geographical areas are involved in production. The situation in the Far
East may not be the same as in Africa for instance, and we do not wish to have a situation
where there could be discrimination against one region. A typical example is one we are now
facing where African rubber is being discounted. | do not know how this is going to work:
we al know and we appreciate the fact that rubber should be produced in a very
environmental friendly atmosphere. Ultimately, however, | think it should be on an
individual country basis, to make sure that production is in an environmental friendly
atmosphere. | have my doubts whether the international community consumers or the end
users should be asked to pay for this.

Mr A van Feggelen. | would like to make clear that while VAT sounds similar to a price
increase, what | meant to say was that in this system we add and deduct points. This would
mean that at the final product stage, say as atyre, if it is made out of polyisoprene it ends up
with a penalty of 20 whilst the natural rubber tyre would end up with a repayment of 5 or
such. It is not that the customer is paying for it. The customer looks at two fina products,
and can make a choice. | accept that it is not something that you can do in one day or in one
year, it has to be built up. But we now see that the final consumers are really aware of what
they are buying: when they buy a bottle of water they want to read on it what is in it.
Therefore if you make it clear that a product contains less desirable elements from an
environmental viewpoint, they may well prefer to buy the clean product and pay a better price
for it. The points system, the VAT, should not be a scheme which increases the price of the
product but more something where you try to balance the effects of the raw materials used in
the final product.

Mr G Cantalupo. | have a question, a request for clarification. It is difficult for me to
understand the exact meaning of the phrase ‘the internalization of environmental costs into
the price of rubber’. In the second paragraph of the first page of the briefing paper we read
that ‘the world rubber economy has a number of environmental problems whose costs are not
currently reflected in producer and international rubber goods prices’. These are as listed in
the paper — sustainable management of rubber plantations, effluent problems of rubber
processing, high energy consumption, etc. Does this mean that the price of natural rubber is
currently built up without taking account of all these factors?

Dr U Hoffman. It is exactly as you suggest. The factors mentioned are not reflected in
prices or rather as the paper says, ‘are not — or only imperfectly’ reflected in prices.

Mr M Kpolo. Perhaps we now need to bring in a few clarifications, and this goes in hand

with the preceding question. | think it is necessary to attempt an identification of the
environmental costs to be internalized; for example what exactly is the sustainable
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management of rubber plantations? Does it include the failure or performance of the
management of the plantations? And are we going to put this failure or performance into the
price of a commodity which is marketed in the world market? It is through the identification
of environmental costs that we can then see at what level we are going to address these issues.
The briefing paper suggests that it has to be addressed at the producer level. It might be atax
within a country similar to the cess or tax which is now implemented for research and/or
replanting, but this would also affect the world market. It appears that we are now attempting
to include in the price of the commodity something which is not really in line with demand
and supply which governs the world market for any good. Therefore | cannot clearly see the
objective behind this exercise.

Someone referred recently to the projected increase in the price of natural rubber. However, if
there is an increase in the price, the cost of all these environmental issues need not be
included in the price. Price is the result of demand and supply and dictates the market
conditions. Before we move into actions where we cannot monitor the consequences, |1 would
like UNCTAD to brief us on the main objectives. There was a reference to a fund for cocoa
to dea with the environmental issues regarding cocoa — if the international community is
prepared to do this for rubber it could be done. But this does not mean it has to be included in
the market price, that is different. You may have alot of money as a consuming or producing
country and you can put this money into a fund, but we don’t put environmental costs in the
price of acommodity.

Dr U Hoffman. | shall probably answer your question by referring to an example which
illustrates the objectives you were so concerned about. Take the example of the carbon sink
function of a natural rubber tree or natural rubber forest. Today this is not reflected in the
price; not in the producer price, nor as a producer cost, and nor is it reflected in any of the
manufactured rubber goods price. Thereforeit is not recognised in any way by the consumer.
Yet it is, and al of us would agree, it is a great service. So let us put this issue into the
context of the equation which Dr Smit drew up yesterday. According to Dr Smit’s scenario,
what we would have is that a natural rubber producer would move out of rubber production,
at least in the three dominating producing countries, in the light of the fact that its production
is no longer as profitable as the average of its economy as awhole. It could diversify out of
rubber into some other activity — for example, flowers. You will agree with me that flowers
have a very questionable environmental value although they might be brilliant for the eyes.
So the fact of the matter is, and there | agree with you completely, internalization does not
necessarily have to be reflected in the price of the producer. What you would do is, for
example, that the country, or the international community or several countries, who
appreciate that the carbon sink function of this producer is a service the producer renders, can
provide afinancial incentive. They would give the producer, for example, in Thailand, akind
of grant. The producer in Thailand otherwise would have to borrow from a bank or from a
loan source, the same amount of money or less but at very different terms and such credit
terms can be very restricting, as you know. In such a case, the money now coming would be
regarded as a price for a function, or rather a benefit that is rendered by the producer of
natural rubber. It increases the profitability of natural rubber production. This is a new
variable introduced into the equation Dr Smit drew up yesterday.

| can assure you that | am familiar with the negotiations which are now underway in the run-
up to the next Conference of the Parties of the Climate Convention. Thereis alot of money
involved and this money can be partly of use here, so it isavery pragmatic example. But you
are right, it might not necessarily be reflected in producer prices so the producer prices can
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remain unchanged, but the producer would get a kind of incentive and therefore it would
dramatically lower his production costs and increase his profit margin, providing a greater
incentive to stay in production, as compared to normal market rules. | hope | have made
myself clear.

Dr H Kox. The last question seemed to suppose that supply and demand could ultimately
take care of the internalization of all environmental issues. The problem is that it may be too
late for it to happen. Certain market parties which should be present in the case of
internalization, clearly are not. Future generations are not currently involved in supply and
demand decisions but present production decisions may well influence the future. For
instance, if by wrong cultivation methods, there is a high degree of soil erosion in the early
stage of the rubber plantation, the soil islost and it cannot be easily be recovered for the next
generation. We have to cope with this type of market failure, and that is basically why we
need some form of intervention of governments and perhaps international bodies, to make up
for such market failure.

Mr M Kpolo. | would like just afew clarifications. As far as any environmental issues are
concerned these might also apply for any commodity, whether in consuming countries or in
producing countries. For example, as apples are produced here in Europe, you could also
include the cost of environmental issues in the price of your apples. My view is that the
discussion should try to make the distinction between the price asincluded in the market price
and any fund which could provide support for environmental issues. If this clarification isto
be accepted, it needs to be brought into the discussion. It is not because it is rubber, cocoa or
timber but because these environmental issues need special consideration.

Mr Y Roland. | think a very important question is on the agenda, this question of the
environment. Since the Rio Convention, we have considered the environment globally across
all types of industries and activities, and | think we really should not be too pessimistic as far
as environmental concerns for the production of natural rubber. There are two stages in the
natural rubber production industry, first setting up the plantations, which can cause natural
catastrophes, and then the manufacturing stage. In Céte d’Ivoire we have seen whole towns
being polluted by rubber industries and this a very important factor to be taken on board. It
affects the population which lives around these lagoons and today there is no way of saving
these lakes and thisis an environmental disaster and a great loss. So if we are speaking of the
environment and putting rubber in the picture, then | think it isimportant. | think we have to
subscribe to the spirit of the Rio Convention, and therefore need to take a global view to
ensure that rubber production is environmentally friendly across the board.

Mr Durand. Just to take up the last point, | think along the same lines. There are certain
general subjects that can be dealt with at an internationa level, issues such as the
environment and the measures that have been taken to help the environment. However, as far
as used scrap tyres are concerned, and this is a field that | know more about, you cannot
immediately apply the same rules and laws in different states, because each state will have
different volumes of scrap tyres; different ways of using these tyres or of warehousing them,
etc. There are therefore two different types of issues. Some are those where we can be
genera and cover on an international level, and others where we will need to take a nationa
approach.

Dr H Smit. | have great sympathy for the previous couple of speakers. | think it is very
important to distinguish between national and international benefits and costs. | get the
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impression that many bodies are concerned solely with the environment and try to capture
anything possibly dealing with the environment, and put it al together to make the case
stronger. | would say that many aspects of natural rubber production have costs. These may
be manpower, or may also be health and safety measures, that should be put into the price
which is paid by the consumer. 1 think the previous speakers were absolutely right in saying
there will be a market price and that is it. | think therefore that we should be carefully
distinguishing those costs which are really just production costs because there is no need to
discuss including these into the price; they will come in automatically like wages, health and
safety or others. If a producer cannot afford it anymore he should go out of the market. On
the other hand, as Mr Roland said, if there is a disaster or if the scope is international then
indeed we should do something about it, but in which way it should be done | am absolutely
unclear.

Dr U Hoffman. | venture to disagree with your statement. Having been involved very
closely in the discussions in the Basle Convention on Trade in Hazardous Waste, | can assure
you that governments have taken very drastic action, contrary to the advice you just gave.
They introduced actual health and environmental costs in the cost equation. | would just like
to underline that it has already been done, though not by all parties. However, it is not even a
precedent since some other conventions have done that before.

Mr J Thomas. | think the answer is simple. If the initiative comes from the consuming
industry, if they are willing to pay a premium for the eco-friendly processed rubber, naturally
producers will slowly go into eco-friendly rubber, realising its importance and relevance. It
would be similar to what happened in tea, where there is organic tea produced with organic
fertilisers in organic conditions for which buyers are willing to give a premium. So Indian
and other producers of tea are going into organic tea. The initiative therefore should come
from the consuming industry.

Mr M E Cain. The intervention from Mr Thomas does raise a question in my mind. We
know of course that Indiais a natural rubber producer and a synthetic rubber producer, but it
also imports natural rubber, and we heard a couple of days ago that its imports of natural
rubber are expected to increase quite considerably. Can either Dr Hoffman or Dr Kox explain
to me how the internalization of pricesisin fact going to reflect on a country like India or one
of the other net importers which has its own rubber production and industry but is
nevertheless a significant importer. What is the incentive to make India produce rubber in an
ecologically sustainable manner.

Dr H Kox. For India as aproducer, the production of natural rubber affects its own domestic
environment so if they wish to preserve it against higher production or applying cheaper
production methods which are not environmentally sustainable, for example, this can be
considered as a national trade-off. To the extent that the country is becoming a large
consumer and a net importer, here we get to the question which Dr Smit touched upon
yesterday when he was predicting that for commercial reasons only, there is an upcoming
shortage of natural rubber supply in the future. We have also noted here in severa
contributions, that from an environmental point of view, natural rubber production should be
higher than it is now compared to many other tropical crops. With thisin mind, therefore, we
can say that production of natura rubber istoo low compared to what it should be, and if the
price of rubber increases to some extent to reflect this coming shortage and the shortage of
rubber supply compared to what would be desirable environmentally, then | think this is
where internalization comes in. These commercia supply shortages will be reflected in the
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futures markets. | think the market will take care of that and capitalize on it. With regard to
environmental issues, there may be an opportunity for international organizations, the
International Rubber Study Group and similar organizations, to step in and raise some forms
of promotion of the environmentally benign effects of rubber production.

If nothing else, | owe the Indians present an apology. | listed Malaysia and Sri Lanka as
being very aware of the water pollution problems associated with natural rubber production
and unfortunately | forgot to add India to this list as a country which is very aware of this.
Clearly India, as a natural rubber producer, regards this as a competitive edge as do Maaysia
and Sri Lanka. 1 think it would be interesting if all the producers present could state whether
their countries have a particularly strong environmental policy.

Mr Ng Kok Tee. Dr Hoffman earlier referred to international co-operation, while | think it
was Dr Kox who mentioned that natural rubber is quite unique in a sense, because in the three
main producing countries rubber cultivation is rather small in terms of GDP, therefore they
can afford to quit natural rubber if the prices are not right. In that context, since many have
mentioned that one option might be through introducing a form of taxation or cess in terms of
internalization of the environmental costs, | just wonder whether this can be done through the
ANRPC. Since most of the producing countries are members of the ANRPC, and if they can
introduce a standardized form of environmental tax on top of the fob or market price, this
would mean that it would not affect domestic prices but international prices. Thisfund or this
tax would be diverted through government sources and would be for the use of environmental
improvements. This would be a form of international co-operation as discussed earlier.
Secondly, since we have identified natural rubber as environmental friendly and also since the
Rio Convention included much discussion on international financing of environmental
projects, | wonder whether any international agencies can provide financial assistance to
those NR producing countries. This could be either in terms of technological transfer or in
terms of financial assistance in improving their environmental measures, or shall we say for
certain measures that can improve their technological ability in this respect. Perhaps Dr
Hoffman and the ANRPC could comment on these two aspects.

Mr M E Cain. | wonder if Mrs Laithambika would like to comment on whether she would
like to ask her governments to impose a tax on the production of rubber, reminiscent of the
old rubber regulation scheme. | would like to remind delegates, however, that although the
ANRPC includes most rubber producing countries, many others are not in the ANRPC at the
moment.

Mrs Lalithambika. | can only say that it can seriousy be considered if al the member
governments are willing to do so. As you know, there are rubber producing countries which
are not members of ANRPC but still ANRPC accounts for 85% of the total of rubber
production. If all the member governments are prepared to consider it serioudly, then it is
worthy of consideration.

Mr M E Cain. | think thisisa positive contribution to the discussion. | will ask Dr Hoffman
to make areply to the second question, then | will take another intervention from Dr Smit.

Dr U Hoffmann. One minor qualification on your question regarding taxes. It isnot clear to
me why you suggest a tax on natural rubber rather than a tax on its synthetic rubber
competitor? Why tax natural rubber, which is more or less benign, unless you link it to
unsustainable production activities? But that would not be served or addressed by a tax
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across the board. Moving to your second question: as far as internationa financial
mechanisms are concerned, | am afraid | have to tell you that it is virtually not the case. The
only form of very specific co-operation in this regard, where specific financia mechanisms
have been set out, concerns areas which can be summarized as global environmental
problems. They concern first global warming, where there is a convention, second ozone
depletion covered by the Montreal Protocol, and desertification. These three areas conceived
as global problems are taken care of by the Global Environmental Facility (GEF) which is
jointly administered by the World Bank, the United Nations Development Programme and the
United Nations Environmental Programme. This global fund is linked to the World Bank
mechanism and has funds of amost a billion US dollars at the moment. Only this year a
memorandum of understanding was signed confining financing activities for technical
assistance training etc, to these three global issues. There was a qualifier, however, for
desertification and for deforestation or sustainable forest management issues — but only to the
extent that they have an effect on these three core areas, and if so would be taken into
consideration. Other than the GEF, there are a number of bilateral activities between donor
countries and specific developing countries, but these are bilateral forms of co-operation
which assume various forms.

Dr K Jones. Listening to Dr Hoffman, | immediately thought that natural rubber production
clearly has a very strong influence on global warming, and one wonders whether this fund,
which at the moment levies a tax against people who produce ozone depleting materials or
marine pollution, could not be used as a source of funding for the ‘good boys of the world
who produce natural rubber?

Mr M E Cain. | am sure that this something we can consider further down the line.

Dr H Smit. | have acomment after the intervention of Mr Ng Kok Tee, first indeed the point
which was aso picked up by Dr Hoffman, about why not SR? The other point which one
must not overlook isthat if you put atax somewhere, it is not just translated into a price, there
will be aredistribution of activities and the |least efficient farmer will go out of business. That
isaway of life: you don't just expect that if you put a levy somewhere that some other
people, the consumer or the market, will pick it up.

Chairman's closing remarks

Mr M E Cain. | think we have had avery interesting and wide-ranging discussion on
atopic which | was right to identify as one which would be of interest and importance
to Member Governments and Forum participants at this IRSG meeting. Once again, |
would like to thank UNCTAD for the way they responded to this invitation and |
would also like to thank Dr Hoffman, Mr Jones, Mrs Lalithambika, Mr Y eboah, Dr
Rahaman and Dr Kox who responded by agreeing to sit on the Panel.

| think if | have to summarize the Workshop, it certainly seems that everybody agrees that
natural rubber is an eco-friendly material and also that we are all concerned that there should
be some benefit for natural rubber in recognition of this fact. Whether this is done by
benefiting natural rubber — or penalising synthetic rubber which is a very emotive issue in
some areas — or whether it should be done by tapping the resources that have aready been
generated through the pollution of parts of the environment, is a question which requires
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further debate. Obviously | will talk to UNCTAD about the results of this meeting: we will
need to have further discussion on this and it may well be that this topic will feature more
frequently in discussions at IRSG meetings, either in the Forum or perhaps in the form of
discussions among our Member Governments. Once again | would like you to join me in
thanking all the participants this afternoon and in doing that |1 would aso like to express my
thanks to you al for staying on and participating. Thank you very much.
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