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. 1 NTRODUCTI ON

1. A multitude of environmental effects occur and nodify the earth's ecol ogy
when a product is produced, transported, consunmed and di sposed of. @G ven that
production and transportation are undertaken to permt consunption and that
di sposal results from consunption, the effects of these activities on the
envi ronnent can be linked directly or indirectly to consunption.

2. It is generally accepted that owing to these effects, the earth's carrying
capacity will be inadequate to support the continuation of the rapid consunption
growt h experienced over the last century, especially in the devel oped countries,
particularly if consunption patterns with the sane environmental inpact are
mai ntai ned. Ways and neans to reduce unsustainability of consunption therefore
need to be explored. Two approaches can be identified in this respect. The
first revolves around reducing consunption in the devel oped countries, whilst
conconmitantly avoiding replication in devel oping countries of the consunption

patterns of the devel oped ones. The second approach seeks to reduce the
environnental inpact of consunption by identifying environnmentally preferablel
products with less harnful environmental inpacts during their life cycles,

i nprovi ng the awareness of consumers and industries about the existence of such
alternatives, inproving the conpetitiveness of these products, and shifting
demand towards them The two approaches are not nmutually exclusive. VWil st
there is nuch roomfor reduci ng consunption, particularly of certain itenms such
as energy or packaging, and especially in the industrialized countries, this
study, focuses on the second approach, with particul ar enphasis on inproving the
conpetitiveness of environnentally preferable products.

3. If prices of goods and services reflected their full environmental costs
and benefits, environnentally preferable products would have a price advant age
over alternatives, unlike the current situation where a |arge proportion of such
costs and benefits is externalized. A though full cost pricing can be approached
t hrough appropriate policies and neasures that prompte the internalization of
environmental externalities, this is unlikely to be attained in the near future.
Non-price nethods to inprove the conpetitiveness of products with environnenta
advantages will therefore need to be utilized for sone tine to come. A first
step in this direction is to bring to the attention of consunmers and industry
the existence of environnentally preferable alternatives and to stinulate their
interest in using them A though this would naturally not be a solution to all,
or even the main, environnental problens, it would appear to be a cost-effective
first step, benefiting from the 'mega trend of increasing environnental
consci ousness, with potentially significant inpacts on reducing environmental
stress.

4. Wth this understanding, the present study ains at providing initial
informati on on natural products with clainms to environmental advantages and to
establish a basis for action to increase their conpetitiveness. It focuses on
products with supply potential fromdevel oping countries. |Increased utilization
of these products could help in both reducing environnental stress wthout
i mpai ri ng consuner satisfaction, and increasing the foreign exchange earnings
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of devel oping countries, thus contributing to their devel opnent efforts.

I'1. ENVI RONMENTAL ADVANTAGES AND CONSUMER | NTEREST

5. Undi sputed scientific proof of environnental advantages is very difficult,
if not inpossible, to obtain. 1In spite of the advances achieved in life cycle
anal ysi s, ranking of products according to their environnental inpacts is always
controversial. Gven the rather nodest purpose of this study, natural products
with environmental advantages are defined as those which cause | ess environnent al
stress at some stage of their lifecycle than do other products that serve the

same purpose. They may have been produced in an ecologically preferable
production process and/or they may have an ecologically preferable end to their
useful life. Products which do not have harnful effects on hunman heal th (because

they do not contain harnful residues and other harnful itens) are also included
in this definition.

6. There woul d, however, be many occasi ons where an environnmental advantage
on one account (e.g. biodegradability or the use of recycled inputs) may be
associ ated with an environnmental di sadvantage on another (e.g. pollution at the
production stage). Wether the product can be considered to have environnmenta
advant ages on bal ance depends on the inportance attached to different criteria.
When specific products with clainms to environnental advantages are referred to
later in the study, the enphasis is put on the positive side but, where they are
significant, environnental disadvantages are also nmentioned. Cains to reducing
environmental stress can be made for many products originating from devel opi ng
countries. These products nerit particular attention because their increased
use and trade would contribute not only to environmental protection but also to
devel opnent and poverty alleviation which, thenselves, are seen by many as the
prerequisites for preventing environnental degradation in devel oping countries.
In this broad perspective, therefore, it would seem reasonable that products
supplied by devel oping countries should be considered to be environmentally
pr ef erabl e even when they have environnental effects equivalent to those
originating in richer countries.

A. Envi ronnental advantages at different stages of the life cycle

7. Envi ronnent al advant ages can be associated with the upstream or downstream
stages of a product's life cycle.2 The geographic scope of the environnenta
advantages will also influence attitudes towards environnentally preferable
products.

8. Lower environnmental stress at the upstream stage of a product's life cycle
can occur in terms of input use and the adoption of environmentally preferable
technol ogi es. Thus, organically grown products reduce water and air pollution
caused by external inputs to agriculture. Simlarly, products nade of otherw se
pol luting agricultural wastes reduce nethane em ssions owng to rotting or carbon
em ssions caused by burning of the wastes. Al so, products which use recycled
materials as inputs dimnish the need for landfill space and the potenti al
pol l uti on caused by discarded material s.
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9. QG her natural products which reduce upstream environnental stress are those
which (i) use renewable instead of non-renewable inputs, provided that the
regenerative capacity of the renewable resource is naintained3; (ii) use inputs
produced under nore sustainable conditions than those used by alternatives; or
(iii) foster the sustainable managenent of exhaustible resources, including
bi odi versity.

10. Lower environnmental stress at the downstream stages of the product's life
cycle, i.e. when goods are used, consunmed or disposed of after utilization4,
stens from the physical or chemical properties of a product. Thi s includes

reduced health and safety risks when the product does not contain toxic residues
of external inputs (e.g. as a result of biological pest control in agriculture)
that could directly affect health or accunmulate in ani mal and human food chai ns
when the product is consuned; and non-environnent-friendly disposal, retrieva
and recycling possibilities, as when the product does not contami nate air, water
or soil when it is disposed of or incinerated, or is biodegradable or easily
recycl abl e or reusable.

11. Geographically, the reduction of environmental stress achieved by the
production and utilization of environnentally preferable products can either
occur exclusively in a specific locality within national boundaries and
jurisdictions or span a | arger region

12. Advant ages which are not bound to one country's territory include pollution
reduction, with positive environnental effects on air, water or land in an
adj acent country or in a shared geographical region, and the inprovenment of
conditions with regard to transboundary I|iving resources (e.g. mgratory
species). The effects can sonetinmes reach the whol e gl obal comopns, as in the
case of reductions in the greenhouse effect achieved by making use of
agricultural waste, or by using agro-based fuels instead of fossil fuels.

B. Consuner interest in environnental advantages

13. Among the environmental |y preferable characteristics of products nentioned
above, those that occur at the downstream stages of the life cycle will be of
i mmedi ate concern to consuners, whether the products are produced in their
country or not. It can be expected that advantages at the upstream stages will
al so be of particular interest to them when the product is produced in their
country. Especially in industrialized countries with a high |evel of
envi ronnental education and wealth, the concerns are likely to extend to the
overal | advantages of donestic or inported products, regardl ess of the stage of
the Iife cycle at which these advantages occur

14. Opi nion polls and surveys indicate that consunmer interest in environnental
i mpacts of products is growing. For exanple, in Germany between 1981 and 1991
the proportion of consunmers who woul d buy an environnenta-friendly product rather
t han another rose from 57 per cent to 72 per cent.5 1In the United Kingdomin
the summer of 1989, it was "found that 53 per cent of those questioned had
declined to buy a product during the previous year because they were worried
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about the effects the product or its packagi ng m ght have on the environnment."
A significant proportion of these environnentally consci ous consuners are al so
willing to pay nore for the products that they choose. |In a study of United
States consunmers "in Novenber 1990, it was found that 90 per cent of those
interviewed said they would pay nore for environnentally sound products”.6 In
a separate survey "consuners throughout the United States [said] they would be
willing to pay, on average, 6.6 per cent nore for products that they think are
environmentally friendly".7 According to a survey in Germany, a small majority
of consuners would not refuse to spend nore for an environment-friendly product,
and up to 16 per cent would accept to spend nore than 5 per cent.8

15. The interest of the consuner in environnental issues is necessary, but not
sufficient, to reduce the environnental stress of consunption. Although the
consum ng public can exert a pressure on, and regul ations can force, the business
sector to be environmentally conscious, this would not be sufficient if there

was no independent corporate will to take better care of the environment
Recently, a growing interest has been manifested by the business comrunity in
being "clean and green". A survey undertaken by the UNCTAD Programme on

Transnati onal Corporations "confirns that transnational corporations have started
seriously to consider their role in sustainable devel opnent and to integrate
environnental concerns in decision-nmaking"

16. To the extent that consuners and producers nmanifest a concern for the | oca
environnmental inpacts associated with the production of inported products,
certain problens of national sovereignty nay be raised. Principle 2 of the Rio
Decl aration proclains that "States have ... the sovereign right to exploit their
own resources pursuant to their own environnmental and devel opmental policies".
The sanme Principle adds, however, that States also have "the responsibility to
ensure that activities within their jurisdiction or control do not cause damage
to the environment of other States or areas beyond the limts of nationa
jurisdiction".

17. In the case of tradable products with |ocal environnental advantages at the
production level, the apparently conflicting principles of ecological
i nt erdependence and national sovereignty can be positively reconcil ed because,
by producing and exporting such products rather than others, a country takes
better care of its own resources and environment and sinultaneously contributes
to the protection of the global environnental system

I11. PRODUCTS W TH ENVI RONVENTAL ADVANTAGES

18. Environnent-friendly attributes, as discussed in the previous section, can
be identified in a |large nunber of products. In this section, a systematic
review is undertaken of the principal groups of such products and of the
significant environnmental advantages that they can claim as well as the
princi pal environnmental disadvantages which nmay be associated with them and nost
of which can be relatively easily elimn nated. This review also provides an
initial assessment of the market situation and potential for some specific
products. Inportant factors, including the regulatory framework, which affect
their market share are al so covered. Enphasis is put on the products supplied
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by devel opi ng countri es.

19. The products with clains to environmental advantages are classified into
three groups according to their perceived potential in terns of market size and
acceptability by the users, be they consuners or industry. Al t hough this
division is necessarily somewhat arbitrary, it provides an anal ytical framework
which helps in identifying priority issues as well as policy neasures.

20. The first group conprises environnentally preferable products which have
currently established markets. For some of these products (such as recycled
products), the markets are already very l|large but are expected to grow even
further. For sone others (such as bionass fuels and organically grown products)
mar kets have the potential to grow relatively easily and beconme globally
significant under certain conditions discussed bel ow

21. The second group includes products with environmental advantages which have
consi derabl e potential but the markets for which are not sufficiently devel oped.
The enl argenent of these nmarkets is nminly dependent on variables different from
the first group. The determining factor for these products, which are nostly
i nputs to production processes, is acceptance by the users.

22. The third group is nmade up of "niche" itenms such as non-wood forest
products and natural inputs into agriculture. Even if demand for these products
rises as a result of an acknow edgenent of their environmentally positive
attributes and better marketing strategies, supply constraints are likely to
prevent them from becom ng mai nstreamitens.

A. Products with relatively |large and established narkets
1. Reusable and recycled material s/ products

23. Wthin the panoply of materials/products wth claims to reducing
environnmental stress, reusable and recycled materials have a special place

First, in volune termnms, reusable and recycled materials account not only for the
lion's share of materials with clainms to environmental advantages currently
utilized, but represent for a good nunber of key industrial raw materials such
as steel, wood, alumnium copper, nickel and natural rubber a sizeable share
(between 20 and 50 per cent) of total consunption. Secondly, nmarkets for
reusabl e and recycled materials have rapidly expanded, in particular in devel oped
countries, in recent years. In several cases, e.g. wood and al um nium secondary
materi al s have been the nost dynanmic element in nmeeting demand growth for raw
materials. Thirdly, public awareness and regul atory activity of governments in
the area of reusable and recycled nmaterials are nuch nore pronounced than for
other material s/products with | ow environmental stress. Finally, the scale and
costs of many reuse and recycling schenes, notably in devel oped countries, are
| eadi ng many governnents to enploy or experinment with various forns of full cost
pricing, breaking new ground as regards the internalization of environnenta

costs.

24. Reuse9and recyclingl0 of materials are not new phenomena; what is newis
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the revived, in particular public, interest in them and the rapidly rising
vol unes of materials being recycled and, to a | esser extent, reused. The driving
forces behind this devel opment differ however between devel oped and devel opi ng
countries. In the former, the enhanced consunption of reusables and recycled
materials is chiefly fuelled by shrinking disposal sites, tough disposa
standards and hi gh di sposal costs. 1In the other countries nmany industries are
dependent on reusable and recycled materials because of constraints on the
avail ability of virgin materials.

25. Al t hough there are sone cases where material reuse and recycling are
mut ual ly exclusive, e.g. washable crockery and cutlery versus throw away
substitutes nade of paper or plastics, in general, reusable and recycled
materials are of a supplenentary nature, e.g. refillable beverage containers for
| ocal distribution systens and recycl abl e containers for |ong-haul distribution
or coexist, e.g. breaking scrapped cars to recover reusable parts and sort the
rest for recycling. Reuse can hold out additional savings in resource
consunption, em ssions and waste prevention vis-a-vis recycling; the choice and
bal ance between reuse and recycling, however, have to be weighed up carefully
for every material/product. 11

26. The use of secondary materials versus primary has expanded steadily for
alnost all inportant industrial commodities but zinc during the past two decades.
The consunption of secondary materials increased steeply for copper, steel
nickel, tin and wood. The recycling rate (calculated as the ratio of recovered
material used for recycling to industrial production neasured at sem -fabricates
I evel) for the nost inportant industrial conmodities (i.e. alum nium copper
steel, nickel, lead, tin, zinc and wood) varies between 25 and 50 per cent for
t he devel oped countries and 2 and 40 per cent for devel oping countries.

27. Reusabl e and recycled materials can, under certain conditions and up to a
certain level, not only reduce the overall consunption of virgin materials but
also relieve environmental stress in terns of waste disposal and air, water and
soil pollution. Envi ronnental stress created by reusable or recycled naterials
is dependent on (a) the type and quality of the scrap or residues to be
recovered, and (b) design and naterial selection which is conducive to reuse and
recycling. The reduction of environnental stress based on enhanced consunption
of reusable and recycled materials can be considerable.12 However, as severa

exanpl es denonstrate, 13 recycling is not a cure-all

28. Based on the recognition that the market, left to itself, often prefers
virgin to reusable and recycled materials, if only for their greater consistency
of quality, nmany governnents, notably in devel oped countries, have, in the |ast
few years, created a rigid regulatory environnent with a view to encouragi ng
reuse and recycling. The surge of regulatory activity has however in npbst cases
taken place at such a rapid pace that (a) the scientific know edge concerning
the overall consequences of the regulatory neasures has been overtaken by the
political nmomentum (b) nmany recycling schemes rely on significant explicit or
inplicit subsidies to create or expand the markets for recycled nmaterials, 14
and (c) there is a danger that nmeeting inposed targets may cost society nore than
is saved by economnizing on raw materials, em ssions and waste di sposal
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29. Faced with the chall enge of having to take back products, manufacturers in
many devel oped countries increasingly feel obliged to rethink in a radically new
way the choice of materials, product design, manufacturing and service processes.
Conpanies are starting to take the disposal of a product increasingly into
account while designing it and selecting input materials ("cradle-to-grave
concept").

30. This new perception has three general consequences. First, it will affect
the demand of manufacturers for primary materials in quantitative and qualitative
terms. To what extent and how producers of virgin materials, in particular in
devel oping countries, will be affected is as yet unclear and needs to be anal ysed
on a comodi ty-by-commodity, and, in sone cases, on a country-by-country basis.
A recent UNCTAD study on the relative position between ferrous scrap and iron
ore in the input mx of steel production, for exanple, concluded that
deteriorating ferrous scrap quality made it unlikely that the rate of recycling
woul d increase any nore in the foreseeable future.1l5 Secondly, the anticipation
by manufacturers of the disposal of a product may influence the relationship
bet ween t he consunption of reusable and recycled inputs. Reusables are likely
to gain ground at the expense of recycled nmaterials, in particular in areas where
recycling rates surpass optinmum levels. Thirdly, the concern of manufacturers
for disposal of their products (in particular, rising costs of disposal,
recuperation, sorting, upgrading and reprocessing of waste) will step up pressure
on governnments to internalize environmental costs and resource values. It can
be expected that, in particular in devel oped countries, waste di sposal charges
and liabilities will be drastically increased and that, as outlined in the Wite
Paper of the European Commission on G owth, Conpetitiveness and Enpl oynment,
resource taxes will be levied while sinultaneously decreasing social charges to
enpl oyers, thus making the |abour inputs cheaper. 16

31. For devel opi ng countries, the enhanced consunption of reusable and recycl ed
materials is both an opportunity and a constraint. On the opportunity side, for
countries short of non-renewabl e and sone renewable (e.g. natural rubber, wood)
resources, increased consunption of reusable and recycled materials can
contribute to coping with problens of resource scarcity and donestic waste
di sposal .17 An increase in the use of recyclables may lead to a decline in
prices of, for instance, scrap netal and have beneficial effects for scrap using
i ndustries, including those in devel oping countries which are significant scrap
i mporters. Furthernore, despite international agreements which ban or conplicate
international trade in certain recoverabl e wastes, various devel oping countries
can be expected to profit froma nore active participation in the internationa

di vision of |abour of recovering, sorting and upgrading materials for reuse and
recycling, provided that cheaper |labour inputs offset additional transport
requirenents. As far as primary commodity produci ng countries are concerned

changes in material choice of manufactures triggered by reuse and recycling nay
i ncrease denmand for several virgin materials, e.g. jute, cotton, direct reduced
i ron.

32. To what extent the trend towards enhanced consunption of reusable and
recycled materials will lead to additional demand for various virgin materials
is difficult to predict as, (a) the extent of and incentive for consum ng
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reusables and recyclables differ significantly between countries, and (b)
t echnol ogi cal and policy changes encouragi ng reuse and recycling are either still
at an incipient stage or hard to forecast.

33. As far as constraints are concerned, for producers of several non-renewabl e
virgin materials, the enhanced global consunption of reusable and recycled
materials has the potential to put a brake on growh of primary comodity
consunption worl dwi de. 18 The risk seens to be a potential one in sone cases, e.g.
iron ore, tropical tinber, natural rubber, and a real one in others, e.g.
al um nium copper, zinc. There are also huge differences between commodities
and regions/countries.19 As information on environnental regulations,
envi ronmental inpact assessnents of reusable and recycled inputs and the
i kel'i hood of substitution between secondary and primary materials at the
commodity and country levels is rudinentary or inconplete, nore systematic
anal ytical work and a regular dissemnation of information are necessary to
eval uate the role of an enhanced consunpti on of reusable and recycled inputs and
assess the consequences for primary commodity producers in devel oping countries.

2. Biomass fuels

34. The growing worldw de concern about the increase in greenhouse gas
em ssions and | ocal concerns about pollution have led to nore attention being
focused on the potential use of bionmass fuels, and the inprovenent of
technol ogi es for econom cally viable production. This increased interest in
bi of uel s, principally in the European Union, the United States, and Japan, could
well usher in a newera in energy use and entail interesting export opportunities
for developing countries. It is of great inportance that devel oping countries
foll ow these devel opnents, not only because of the potential inpact on their own
energy and environnmental policies but also so that those countries in a position
to produce substantial amounts of such fuels can benefit from any export
opportunities. Moreover, inprovenents in technol ogies which favour the use of
bi omass fuel s can enabl e devel opi ng countries to reduce inport dependence for
fuel s. However, in countries wthout surplus land and agricultural |abour,
shifting resources fromfood and ot her production to bi omass feedstock can have
adverse econom ¢ and social effects.

35. There are several types of bionmass fuels, which can be produced froma w de
range of inputs, including many cash crops, wood, and even waste. Et hanol and
met hanol are both bioal cohols. Ethanol is produced mainly from sugar-rich
agricul tural products, whereas nethanol can be nmade from natural gas or any
carbon-rich naterial such as wood.20 Biodiesel fuels (also called diester) are
nmostly based on vegetable oils. Gaseous biofuels can be obtained from
agricultural products, crop residues and wood.

36. Both the bioalcohols and the biodiesel fuels can be used in varying
concentrations in blends with gasoline or in their pure state in engines that
are designed for this purpose. The use of biogas is mainly for electricity
generation. The principal reduction in environnental stress resulting fromthe
utilization of biomass fuels is in respect of the global commobns. The CO, cycle
is neutral for biofuels. Biomass absorbs carbon dioxide fromthe atnosphere
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If new biomass is grown as fast as old biomass is burnt, there is no net change
in the amount of carbon dioxide in the atnopsphere. An added environment al
advantage is that the creation of new bi onass plantati ons brings about a one-off
reduction in carbon dioxide up front, before the system settles down into its
st eady state.

37. Environnental effects related to the cultivation of biomass crops depend
on the agricultural practices applied and the type of crops replaced. As for
all agricultural production, inputs that can be used for biomass production are
varied, and bear different environnental characteristics. In general, the nore
intensive the intended yield, the higher the pressure on the environment. As
bi ofuels are not targeted to human consunption, however, standards for the
quality of crops and for levels of pesticide residues could be |ess stringent,
with a concomitant risk of increased chemical use and pollution of soils and
wat ercourses. Especially in the case of the substitution of traditional crops
by | arge-scal e nonocul tures, biomass feedstock production could therefore | ead
to increased environmental stress.

38. During both the fernentati on and the production processes of ethanol sone
liquid and solid pollutants are generated. However, the characteristics of these
pol lutants are generally well known, and waste treatnent technologies are
avail able for their control. Relatively little information is avail abl e about
the environmental characteristics of biomethanol plants.

39. During the gasification of bionass feedstocks, some dust, waste water, and
ash are generat ed. The ash waste from biomass can be used as fertilizer,
however, unlike the waste from coal gasification which must for the nost part
be landfilled as a hazardous waste. Apart fromthe reductions of C20 eni ssions
nmenti oned above, bionmass fuels generate m xed results for atnmospheric pollution
in the later stages of their lifecycle.

40. Currently, when conpared to prices of fossil fuels, biofuel costs tw ce or
even three tinmes as nuch. Wen uses that can be made of co-products and by-
products of biomass fuels are taken into account, however, the conpetitiveness
of these fuels inproves. Mreover, inprovenments in biomss-rel ated technol ogies
(see box 1) and possible increases in petroleum prices, are likely to make
bi of uel s nore conpetitive. It is estimted that cost reductions in the United
States in biofuel production will reach nmore than 10 per cent of the current
costs in the foreseeable future. 21

41. The main reasons for an increase in petroleum prices which could nake
bi omass fuels nore conpetitive include the inherent exhaustible character of
fossil fuels, and the possible increases in extraction costs22. Another reason
for fossil fuel price increases could be the internalization of external costs,
by neans of policy neasures (for exanple CO, taxation). However, fossil fuels
enjoy the benefits of a nore efficient organization of production and
di stribution, which keep costs down.

42. The key factors regarding comercial opportunities for stubiofuels are
policy decisions by governnents in terns of regulations such as fue
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speci fications and government procurenent principles, and econonmic instrunments
such as taxes and subsidies on both fossil and bionass fuels as well as on
bi omass fuel feedstocks.

43. In both Europe and the United States, programmes to develop alternative
clean air fuels are multiplying, partly in response to the need to reduce
gr eenhouse gases and address other environnmental concerns such as local air
pol lution, and partly to devel op new uses for crops and idle agricultural |and.
Whereas ethanol is currently the prime commercialized alternative fuel in the
United States, lagging only behind Brazil, in Europe interest is strongest in
bi odi esel made from vegetable oils, particularly rapeseed. 23

44, In 1993 a European Communi ties subsidy programme went into effect that will
pay farners $300 per hectare to take land out of surplus food production and put
it into oilseed production for non-food use. European production of biodiesel
according to one estinmate, is projected to match the fuel consunption of 250,000
cars and trucks very soon. 24
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Box 1: Alternative technol ogies for biomass fuel use and production

Several new technol ogi es have been devel oped that can nmake bi oet hanol derived
from sugar cane (or other feedstocks) nore conpetitive.

Agquahol

The "aquahol" technology was originally devel oped by Rolls-Royce and
T.RW It concerns a 50:50 ethanol blend of water. Unlike the current
"gasohol " bl end of ethanol with gasoline that will be mandatory in the United
States starting in 1995, the 50% water/al cohol nixture is injected into the
conventional engine rather than blended into the gasoline. This process has
been recommended by the United States. Departnent of Agriculture as being 800%
nore efficient than gasohol. Oher benefits include |onger engine life, fewer
tune-ups and | ower requirenments for high octane gasoli ne.

Wth regard to environmental benefits, this alternative is claimed to
produce | ess NOx and al dehyde. O her significant benefits of aquahol are the
oxygen and hydrogen em ssion benefits. By nolecular weight, water has about
89% oxygen versus nost gasoline chem cal additives which have only about 6%
Since it is now nmandated that all gasoline in America be oxygenated, water
could elimnate all chem cals including the current nmethyl tertio-butyl ether
(MIBE) additives.

Splitting of sugar cane

Conmpared to the conventional processing of sugar cane by nmilling or
crushing, the splitting of sugar cane has sone advantages. First, this
newt echnol ogy, devel oped in Canada during the early seventies, requires |ess
energy than crushing or mlling. Second, the splitting process produces a
val uabl e by-product naned "cane-rind" instead of the crushed or nilled bagasse.
Since the rind is not crushed, it can be used to nake a strong fibre board that
appears to have structural advantages conpared to conventional chipboard made
from wood chi ps. It is also sinple to rinse the sugar or sucrose residue,
thereby elimnating fernentation. The process also provides an alternative
source of paper pulp or any of the nunmerous products now produced fromthe
cutting of trees.

New varieties of sugar cane and sweet sorghum

The ethanol part of the "aquahol"™ blend can be based on biomass crops
(sugar cane and sweet sorghum originating in developing countries. New
varieties of plants now seemto be available that grow all the year round with
| ower water requirenments and |ess susceptibility to diseases than current
crops. The minimal water requirenents are especially inmportant in countries
that have droughts. The year-round aspect is also very inportant for devel oping
countries, since many rural agricultural areas are losing their residents to
| arge cities because of the lack of the year-round enploynment and | ower
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45. In 1992 the Comm ssion of the European Communities adopted a draft
directive fixing a tax structure for biofuels at |levels notably | ower than those
applicable to fossil fuels. The aimwould be to reduce the difference in costs

bet ween the two alternatives. Germany, Switzerland and Italy have exenpted
bi odi esel fromall sales and road taxes. Austria has exenpted biodiesel from 95
percent of its highway tax. In Sweden and Finland, biomss energy obtained

mai nly through gasification is economnmically viable because "harm taxes" |evied
on fuels such as petroleum products that harm the environnent lead to the
internalization of sone environnental externalities associated with them

46. In the United States, the Cean Air Act requires that by January 1995, the
country's snoggiest cities mnust begin using reformul ated gasoline (called
gasohol). To reformul ate gasoline, the refiners will add an oxygenate - either
et hanol, nostly made fromcorn, or nethanol, usually made from natural gas. The
oxygenate fuel additive market is highly conpetitive, and bi oal cohols face high
barriers to entry into a nmarket that is highly dom nated by the fossil fue

i ndustry, which favours methanol. However, the Environmental Protection Agency's
proposed rule would require at |east 30 per cent of the oxygenate to cone from
renewabl e sources - that is ethanol. If inplenented, this will require an
estimated 500 mllion gallons of new production above the current annual
capacity. It is believed that this production |level can be achieved by United
St at es producers by early 1995.

47. In the near future, and in spite of the possibly significant positive
i mpact of regul ations on biofuel demand, neither Europe nor the United States
is likely to offer prom sing opportunities for biofuel exports from devel opi ng
countries because the bulk of the feedstock can be provided fromidle |and

However, both the interest in and the technol ogi cal support for biofuels could
potentially increase biofuel use worl dwi de and affect positively, in the |onger
run the export opportunities for devel oping countries with |arge potential to
produce biofuels. Agricultural commpdities' costs bear a |large share in the
total cost of these fuels and this presents potential export opportunities for
devel opi ng countries which can produce feedstocks and biofuels conpetitively.
However, the selection of agricultural commopdities as feedstocks and the price
conmpetitiveness of biofuels produced in different countries are very sensitive
to, and dependent upon, policy decisions such as paynents of subsidies. As a
result of the Uruguay Round the inportance of these policies will decline, but
in any case it is nostly the industrialized countries that can afford whatever
support is allowed under new trade rul es.

3. Oganically grown products

48. There are various definitions of organic25 agriculture and various
standards used for certifying products as organic (see box 2). According to the
FAO, "organic agricultural products are the products of organic farm ng which
enpl oys cultivation nmethods avoi di ng environnental damage and chem cal inputs”26,
the latter being one of the principal non-point sources of water pollution,
particularly in developed countries. The United States Departnment of
Agriculture's definition of organic agriculture is "a production system which
avoids or largely excludes the use of synthetically conpounded fertilizers,
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pesticides, growh regulators and |ivestock feed additives". 27
49. The reduction of environnental stress by organic production occurs
principally at the upstream stage of the product's life cycle, in principle
locally, but also possibly, at a transborder |evel. Mor eover, consunption

advant ages al so occur because any possibility of adverse health effects due to
toxic residues is elimnated.28 For the consunmers of products grown domestically
both aspects are equally inportant environnentally preferable attributes of
organi c products. For traded products, however, the advantages at the
consumption stage appear to be the domi nant, but not exclusive, attribute of
organi ¢ products.

50. Al t hough consuner interest in organically grown agricultural fibres, such
as cotton, is rising, the concept of an organic product is generally associated
with food items. The share of organic products is currently about 0.5 per cent
of the food market in industrialized countries, but it reaches 2 per cent in
Denmark, Austria and Germany. Experts expect that it will reach 8 to 10 per cent
by 2000.29 Although in many instances organic products are sold in "niche
mar ket s", they have already entered mai nstream markets through products such as
baby foods. Oganic cotton, besides being an input to fashionabl e clothing, has
consi derabl e demand from nmedi cal gauze and baby cl ot hi ng manuf acturers.
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51. Organic products currently sell at prices which are from 20 per cent to
nore than 100 per cent higher than conventional products, but the prem uns are
declining.30 Surveys indicate that demand could be nore than doubled if the
consuner prices for organic products were not nore than 30 or 40 per cent higher
t han conventional products. This is roughly equal to the price of a prem um
conventional product. Moreover, demand would be likely to increase considerably
if such products were easily avail able and consunmers could get them w thout a
greater effort than that needed to obtain conventional products3l (see box 3)

52. Anot her factor which will increase consunmer demand for organically grown
produce is the decision by certain industrialized country governnments to nake
conscious efforts to switch their own agriculture to organic nethods. For

exampl e, the Swedi sh parlianment has decided to demand a governnmental programe
for reaching the goal of 10 per cent of Swedish agriculture converted to organic
agriculture by the year 2000.32 As consuners are presented with greater nunbers
of donestic organic products, their preference for organic products in general

Box 2: Certification of organic products

In line with the overall definitions of organic production, strict

standards are set for products to qualify as "organic". Wrk at the
intergovernmental level s <carried out at the Codex Alinmentarius
Comm ssion serviced by FAO and WHO Some countries have nationa

| egi slation on standards for organic farm ng. These include the United
States Organi ¢ Food Production Act (1990) and the European Union's Council
Regul ati on 2092/91

The International Federation of Organic Agriculture Myvenents (1 FQAM
whi ch has over 500 nenber organizations in nore than 80 countries has
accepted a set of "Basic Standards of Organic Agriculture and Food
Processi ng", covering the process of conversion to organic agriculture,
choice of crops and varieties, rotations, nmanurial policy, pest, disease
and weed nmanagenment, growth regul ators, and use of plastics. Since |oca
conditions are so varied, national and regi onal organizations are needed
to devel op standards appropriate for the conditions prevailing in each
country or region.

I ndi vidual certification programes have been devel oped for specific
products on this basis. For exanple, the ECO OK Banana Certification of
Rai nforest Alliance in New York includes requirenments to maintain or
establish vegetated zones in order to filter sedinments and agrochem cal s
from drai nage into waterways, provide animal mnmigration corridors along
rivers, and shelter populations fromthe drift of sprayed agrochem cals
al ong roads and adjacent to housing; restrictions on new plantation
devel opnment in order to protect certain types of | ow and tropical forests,
national parks and local conmunities; requirenents for proper managenent
and disposal of organic, liquid, plastic and solid wastes including
comm tnment to reducing, reusing and recycling wastes; provi sion of
envi ronnental education and training progranmmes for plantation workers;
reclamation of unproductive plantation lands through forestry, and
conservation of natural zones that are not part of the productive
pl antation, but are within property limts.
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i ncluding inported ones, is likely to increase as well.
53. Organic products are either consuned directly or enter the production of
final products as inputs. 1In the first case, the consuner pays the total price

differential between the organic and conventional products. Wen the organically
grown itemis an input, this differential should not make a major difference to
the price of the final item because the raw material typically conprises only
a mnor part of the total cost of the final good. For exanple, in the case of
regul ar chocol ate bars, the cost of the final product would increase by only
about 1 to 2 per cent if twice the current market price was paid to organically
grown "fair trade" cocoa.33 |In the case of "organic" cotton garnents, the cost
of the final product is particularly influenced, not by the price of cotton, but
rather by the high price of acceptable soaps and dyes (often produced by a very
smal | nunber of conpanies in developed countries) and the high fees paid to
assessnent and |abelling conpanies, rather than the price of cotton.
Certification expenses may account for up to 20 per cent of costs for smal
organic farmers. 34

54. Al though yields are lower in organic agriculture by about 30 to 50 per cent
for both tree crops such as coffee and field crops such as cotton or wheat, 35
expenditures on external inputs are |lower and the current price premuns may | ead
to higher income per hectare. Lower yields do not therefore seem to be the
princi pal problem for producers. An inportant cost that discourages a switch
to organic farmng is the need to |leave the field fallow (in the case of field
crops) or apply principles of organic production (in the case of tree crops) for
two to three years before the crop can be certified as organic, thus foregoing
signi ficant revenues during this period.

55. According to traders in organic products, for the tinme being, there is an
unsati ated demand. VWhat ever is produced organically is easily sold. As a
consequence, nore producers are turning to organic production on their own
initiative, as opposed to the 1980s when such changes were pronpted by consuners.
For the expansion of exports by devel oping countries of organic products which
conpete with |l ocal organic production in devel oped countries, the assistance and
subsidies received by the latter are an inportant factor. It is expected,
however, that production in the nmain organic markets will not be enough to neet
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Box 3: Organic coffee

For the indigenous Indian comunities in southern Mexico, shifting from
conventional to organic coffee production was economcally and politically notivated.
They upgraded their tree stocks by replanting newer, shorter, high-yielding and
di sease-resi stant varieties, strengthened natural topography by planting on contour
lines in secondary jungles, and minimzed external inputs by using conposted bean
pul ps and other farm by-products as fertilizers. Because there was |ess need for
agrochem cal s, they avoided incurring loans frominternediaries, the terns for which
i ncl uded exclusive purchase rights. They then fornmed an intercomunity union and
obt ai ned an export |icense.

The uni on has been selling to Europe since the md-1980s through fair trade
or gani zati ons. Marketing their produce as organic earned them a premnm um which,
together with their increased share in value added, has been ploughed back into
conmunal devel opnent activities. The union has since set up an infrastructure for
the transport, storage, processing and export of their product. Its contributions
to public service include an i nproved educational systemin the renbte communities,
a public transport systeminto the otherw se inaccessible nountain regions, shops
stocked with basic necessities and a nedical insurance system As of the early
1990s, the union has a nenbership of 37 communities with a total of nore than 3000
famlies. For these comunities and fanmlies, organic farmng served as a vehicle
towards a better standard of living, in addition to ensuring the sustainability of
agriculture

The market for fair-trade coffee is about 2 per cent in Germany, 2.5 per cent
in Switzerland and 4.5 per cent in the Netherlands. Cof fee grown under strict
organic conditions supplies only 0.1 per cent and 0.2 per cent of the Gernman and
United States nmarkets respectively. As of 1992 there were about 40 organic coffee
"projects" world wide, holding some formof certification. The countries from which
organic coffee is inported include Brazil, Costa R ca, Dom ni can Republic, Quatenal a,
Haiti, India, Indonesia, Madagascar, Mexico, Papua New Qui nea, and Peru. The world's
| argest supplier of organically grown coffee with third party certification is
Papua- New Qui nea, whi ch exports about 10,000 60-kg bags a year to Gernmany, Australia
and the United Ki ngdom

Organic coffee currently on the narket comes nostly from plantati ons which

have links wth organizations in consumng countries. These |inks have been
instrumental in organizational fornation, technical assistance, trade facilitation
and marketing distribution. Marketing is done principally through fair-trade

organi zati ons, which provide assistance in surnounting certification and |abelling
requirements of consumng countries, and secure the products a niche in their own
distribution outlets. Perhaps one of the best docunented fair-tradi ng successes is
Max Havel aar coffee, which has an annual turnover of twenty million pounds
(sterling), with a fair price guaranteed to sone 300,000 snall coffee producers in
13 countri es. O the price premum it has been stated that 30 per cent can be
attributed to environmental and 70 per cent to social advantages.

Normal | y, the cost of raw coffee accounts for only a fourth of the consuner
price. The producers receive between 1/3 to 2/3 of this with the internediaries
taking the remainder. Under fair trade arrangenents, however, paynents are nade
directly to producers who are usually snall-scale holders. It is estimted that
currently about a mllion small-scale coffee growers receive considerably higher
prices for their produce. The nunmber of coffee plantation conversions from
conventional to organic agriculture is increasing. Conbined with the fertility
buil d-up frominproved soil regeneration of current organic plantations, a |arger
and nore stable flow of organic coffee into the market is expected in the near
future. Al though organic coffee conmands a premiumin the market and its consunption
is expected to increase further, there is alimt to the level and frequency with
whi ch consuners are willing to pay nore. In order to stinulate sales volunes for the
snmoot h absorption of an increasing supply of organic coffee supply, a nove to w den
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the denand. In the year 2000, "the degree of self-sufficiency in organic
products will be about 60 to 70 per cent in CGermany".36 Thus, opportunities wll
exi st for developing countries to fill this gap. One advantage in terms of

conpetitiveness, at |east for sone devel oping country producers, is the relative
ease of switching to organic production because of generally |ower current use
of external inputs.

56. It seenms inevitable that the price differential between organic and
conventional products will becone narrower as supplies increase. Producers and
traders of organic products believe that some of the supply side factors which
cause this price differential such as the relatively small size of shipnments and
associ ated higher transport costs, and the need to create, or make use of,
mar keting outlets outside mainstream distribution networks can be overcone by
i nprovi ng organi zation and marketing. They expect that organic products wl|
be sold at prices conparable to those of prem um conventional products. 37

B. Products with considerable potential but rudinentary nmarkets
1. Agricultural fibres as raw materials

57. Agricultural products, in particular fibres, are used as inputs in a w de
variety of industrial activities and in construction. Mny of these uses are
traditional ones, but these products have a considerably |arger potential for
use in many branches of industry than is currently the case. Estimations on the
size of the EU market for plant fibres, when prom sing applications have been
successfully devel oped, indicate that the increase could be |arge enough to
absorb fifteen tines the current EU production of agricultural fibres.38 Thus,
the potential for increased inports from devel opi ng countries is considerable.

58. Research i s being undertaken in both devel oped and devel opi ng countries in
order to increase the utility of agricultural raw materials for industry. Wrk
inthis area is underway in the United States and the European Union, principally
as a neans of finding alternative uses for surplus agricultural |and, but also
enphasi zi ng the environnmental |y preferable characteristics of natural fibres and
other agricultural raw materials (see box 4). Developing countries, on the other
hand, put the greater enphasis on finding useful alternatives for their natura
products, which are often wasted. There is scope for devel oping countries to
benefit fromthe active pronotion in devel oped countries, a trend which should
i ncrease acceptance and open up new export opportunities.

59. The princi pal environnmental advantage of using natural fibres as industri al
inputs rests in their biodegradabl e and bi oconpati ble qualities. Thus, inportant
benefits exist in the area of waste nanagenent. These products are also

generally nmore worker-friendly and easier to handle.

60. The industrial areas where natural fibres can help reduce environnental
stress caused by currently used products include packagi ng, conposities and
geotextil es.
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Box 4: Alternative Agricultural Research and Commerci alization
Center (AARC Center)

Environnental |y preferable conmodity-based products frequently fail to
reach the market because of the gap between research and the narket. Assistance
is therefore needed to close this gap. 1In 1992 the United States Depart nent
of Agriculture established the AARC Center which operates on a comrercial basis
specifically to serve this purpose. The main focus is on providing assistance
to private enterprises at the pre-commercialization stage where the costs are
the highest and the ability to obtain | oans fromtraditional sources the nost
difficult. Finance nay be obtained fromthe Center to cover the costs related
to the identification of viable markets, testing products for performance and
consumer acceptance, verifying the performance of the technology on a
comerci al scal e and obtai ning regul atory cl earance.

Fi nanci al assistance is provided by the Center through partnership
arrangenment s whi ch invol ve sharing the risk between the agency and the private
entrepreneur. A large percentage of the Center's work is with the small firns
and entrepreneurs who have virtually no other source of |ending.

Assi stance provided by the Center covers a wi de array of products for
i ndustrial wuses, wth preference for projects that have environnenta
advant ages at the production, processing, consunption or disposal stages.
Recent projects that have gai ned AARC assi stance include the foll ow ng.

(1) The production of "Roll and G ow' kenaf-based grass mat which is
entirely biodegradable and helps fertilize the grass seed as it grows. The
project, originated by Agro-Fibers Inc., attracted a US$ 800, 000 i nvest nent by
AARC on the grounds of enpl oynment generation inpact and environnental benefits.
The conpany expects to carve out an estinated US$ 50 nmillion niche market in
t he hone gardeni ng industry.

(2) Research into a technology for turning waste straw into a tree-saving
source for the specialty paper used in making cardboard boxes. The project has
received a contribution of US$ 350,000 from AARC on the grounds that, if
successful, it could generate substantial environmental benefits. These incl ude
replaci ng wood with annually renewable straw in certain paper manufacturing
processes, helping elimnate the air-pollution problenms caused by farmers’
burni ng waste straw and turning a disposal probleminto a new market for farm
straw.

(3) Production of ethanol fromlow cost, renewabl e sources such as grain
sor ghum st al ks, swi tchgrass and other woody naterials. Since the United States
need for ethanol as a |less-polluting, crop-derived alternative to petrol is
expected to increase steadily to conply with the strict em ssion standards set
by the 1990 Clean Air Act, the AARC decided to contribute US$ 1 mllion to
Arkenol Inc. for a project to convert bionmass to ethanol
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(a) Packagi ng
61. Packagi ng including the use of twine for hay and straw bailing, is an

i nportant area where natural fibres such as jute, sisal and kenaf can claim
envi ronment al advant ages because of their biodegradability and | ower energy use.
Initial analyses suggest that in packaging, natural fibres are nore
environmental |y sound, and thus |less costly to society, than conpeting synthetic
materials, particularly at the disposal stage.

62. However, certain |ocal environnental problens also arise at the production
and processing stages of hard fibres.39 These include surface and groundwater
pol lution and rel ease of toxic substances and nethane caused by organi c waste.
There are, however, relatively sinple ways to renedy these problens. For
example, the unrefined oil now in use for batching could be replaced by
bi odegr adabl e oils which do not affect human health. Sonme changes in extraction
habits and the use of organic waste materials would also significantly and easily
i ncrease the environmental advantages of hard fibres over alternative synthetics.
Sone ot her neasures such as water treatnent, however, can be rather costly.

63. The competitiveness of natural fibres in the packaging industry is affected
by the conpl ex packagi ng regul ati ons applied in the high-income countries, which
put very heavy enphasis on recyclability. Wile such neasures would inply rising
costs for plastic packaging materials, the w despread inplenentation of
| egislation concerning plastic waste recycling could significantly alter
suppl y/ demand bal ances, and contribute to the oversupply of plastics and their
continued relatively | ow prices. 40

64. Conpetitiveness will also be affected by the devel opnent of "degradable"
pl astics, made either of vegetable oils or by converting starch from various
crops into polyners. The environmental performance of sone such materials has
not been found to be as satisfactory as that of natural fibres.41 Nevertheless,
recent research is reported to have renoved sone of the problens such as only
partial degradability.42 A though an increase in the utilization of biodegradable
pl astics could harm the conpetitiveness of natural fibres, markets for sone
products of devel oping countries, such as vegetable oils, would expand subject
to conpetition from devel oped country products.

(b) Conposites

65. Fl ax, cotton and jute are nost frequently used as a substitute for gl ass
fibres in reinforced polynmer matrix conposites (PMs). The principa
envi ronnment al advantages of natural fibres over glass fibres in this area are
bi odegradability and combustibility. Burning of glass fibres |eaves nuch ash
and recycling is possible for only a very limted range of conposites containing
gl ass fibres.

66. Conposites are used for their greater strength and stiffness conpared to
ot her material s. Various applications for plant fibres can be found in the
autonotive industry, for exanple, in brake and clutch Iinings. Replacenment of
asbestos by cellulosic fibres with high wear resistance is being studied by the
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i ndustry. But conventional production techniques in the autonotive and
engi neering industries are strongly anchored and therefore conposite processing
and especially plant fibre PMCs are difficult to introduce. 43 This is
exacerbated by the lack of readily available information on relevant fibre
characteristics.

67. A related area where natural products can reduce environmental stress is
in building material s. "Despite environmental problenms, asbestos fibres are
still the nost applied reinforcenment fibre in inorganic matrix conposites"” such

as cenent and concrete.44 In devel oped countries wood pul ps and flax are the
mai n products with environmental advantages used as a substitute for asbestos.
Among such products of devel oping countries, banboo, sisal and reed have the
desirable qualities and potential for expanded utilization

68. It is of great inportance for industrial users of newraw materials to have
i nformati on concerning health aspects but such information for cellulosics is
lacking. Cenerally, it is assuned that cellulosics do not give rise to health
probl ens |ike asbestos or glass fibres. Scientific evidence supporting this
hypot hesis will pronote the introduction of agricultural cellulosic fibres in
i ndustrial uses.45

(c) Ceotextiles

69. In civil engineering large quantities of geotextiles, minly based on
synthetic fibres, are used in road construction and hydraulic engineering for
erosion control, soil stabilization, drains, foundations and soil separations.
The consunption of geotextiles in the industrialized countries grew 70-fold
bet ween 1980 and 1990. Sonme experts forecast a further doubling by the year
2000.46 As nodern civil engineering practices are adopted in the devel opi ng

countries, markets for geotextiles may boomthere as well. In applications where
geotextiles are not permanently required, or as tenporary support for rooting
plants on civil constructions, plant geotextiles can be used. |In these cases,
jute, coir and straw have significant potential. Bei ng bi odegradabl e, they
deconpose into humus, thus elimnating the need for post-installation work at
the end of their useful |ife and consequently saving costs. Another potentia

use is in landscaping: the AARC (see box 4) is participating in the financing
of a project to develop kenaf mats with grass seeds inplanted in them as an
environmental |y preferable means of seeding |lawns. The potential for geotextiles
based on plant fibres will increase as biodegradability is designed or programed
into the product and the lifetine beconmes controllable.

2. Alternative wod sources and wod substitutes

70. These products which reduce environnmental stress by limting deforestation
i nclude non-traditional tinber varieties, with a wide range of potential uses
from construction to furniture manufacturing, and other products which can be
used as alternative raw materials for the pulp and paper industry (see box 5).

71. Traditionally, certain types of trees such as rubber and coconut trees have
been destroyed, nmostly by burning, when they becone old. Even in Mlaysia, the
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second | argest producer of rubberwood after Thail and, about 70 per cent of the
rubberwood is burned on the felling site and, at the sawm ||, 65 per cent of what
is received is discarded. 47

72. In their natural form these trees produce non-durable wood, but new
research in the producing countries48 has resulted in processes by which these
woods can be treated and preserved. The uses of properly treated coconut wood
i nclude, apart from furniture, other wooden household items, fence posts, and

el ectric power and comunication poles. |Its use, however, is |less devel oped and
it isarelatively newitem conpared to rubberwood which has penetrated foreign
markets, in particular, as furniture and parquet flooring. |In 1991, Ml aysia

exported $160 mllion worth of furniture, of which 80 per cent was nade of
rubberwood 49 whose price tended to be |l ower and nore stable than that of other
i ndi genous species for the sane end uses. 50

73. Increased utilization of these trees reduces environnmental stress, in
particul ar atnospheric pollution, on tw accounts. First, they can be
substituted for other types of trees that conme from forests, thus helping to
conserve of forest resources, with positive inmpacts on carbon absorption and
climate change. Secondly, increased utilization of rubber and coconutwood
reduces the atnospheric pollution caused by their burning on site.

74. The economically available volume of rubberwdod logs in the world is
equi valent to the total volunme of wood exploited fromabout 0.6 mllion hectares
of tropical rainforest on an annual basis.51 The recoverabl e cocowood vol unme can
reach 1 million cubic nmetres annually in the Philippines alone.52 This would
be roughly equal to 20 per cent of this country's non-coniferous industria
roundwood producti on.

75. It has been estinmated that rubber trees could provide about 0.3 per cent
of the world' s tinber needs during the |ast decade of this century.53 1In sone
rubber - produci ng countries, rubberwood already nmakes up a significant proportion
of total tinber production. In Thailand, Sri Lanka and Ml aysia, where the
rubberwood industry is npost devel oped, this proportion reaches 24 per cent, 19
per cent and 6 per cent, respectively.54 In other rubber-producing countries
such as Viet Nam and China, the potential for increased supplies is considerable.

76. Trees which have been badly tapped and poorly maintained do not produce
wood suitable for econonical and effective processing. Unfortunately, the
growers in nost desperate need for alternative sources of income from their
trees, i.e. independent smallholders, are those nost likely to have poorly

mai ntai ned trees. Oher problens concerning supply which need to be resol ved
i ncl ude shortage of raw material supply during certain periods because supplies
are dictated by the replanting pattern of plantations, the | ow recovery rates
and transportation |ogistics.55

C. Ni che products

1. Non- wood forest products
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77. Some non-wood forest products used as food, industrial inputs and health
care ingredients can also claimto reduce environnental stress because of the
added value they bring to the forest cover, which pronotes conservation. It can
be argued that the higher the earnings fromsustai nably nanagi ng a resource, the
greater will be the tendency to do so. "Mnaging tropical forests only for
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Box 5: Agricultural crops and wastes as raw nateri al
for the pulp and paper industry

Many crops, such as sugar cane, flax, various kinds of grass, reeds,
straw, henp, jute and kenaf are potential raw materials for the paper
i ndustry. The environnental inplications of using annual crops rather than
pul p from sustainably nmanaged forests and waste nmaterials of the tinber
industry are not yet fully understood. The proponents of using annual crops
poi nt out exanples such as kenaf paper which uses |less energy than pine
requires mnimal chemical inputs in both field and mlIl operations, and
produces wastewat er which, when treated, can be used to irrigate nearby fibre
fields. Moreover, conpared with wood-pul p paper, kenaf paper is stronger
whiter, less prone to yellow ng, capable of sharper photo-reproduction and
nmore user-friendly because of better ink adherence.

One of the problems with using annual plants instead of wood is the
rel ati ve bul kiness of the forner. This inplies that transport, storage and
processing need nore volunme than with wood. Annual harvesting requires a
year-round storage system Mor eover, climatol ogi cal conditions affect not
only the quality of fibres but also the quantities supplied, which becone
unpredi ctable. Inconsistency of fibre quality can be dim nished by inproved
fibre extraction nethods, which are in an advanced stage of devel opnent.

The pul p and paper industry also provides an environnental ly preferable
use for many materials which are normally wasted and disposed of in an
envi ronmental |y undesirable manner, for exanple, thrown into waterways or
burned. For exanple, waste straw is nostly used for naking specialty paper
grades, e.g. for cardboard boxes in Europe, particularly in Spain and France.
Projects are also under way in the United States. Various plants which are
consi dered as environnental nuisances, including water hyacinths and severa
grasses, have been identified as environmentally preferable raw materials for
paper because their use prevents potential environnental problens such as
cl oggi ng of waterways and nethane em ssions.

One maj or probleminpeding increased use of alternative raw materials
for the pul p and paper industry is the lack of sufficient know edge about the
behaviour of fibres and their chenical conposition in relation to paper
maki ng. Increased information flows could therefore generate |arge benefits
in this area
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timber to the exclusion or neglect of non-tinber products may fail to maxim ze
the social value of the scarce resource and to ensure its sustainability over
time. 56

78. Cal cul ations on the value of the intact forest conpared with alternative
uses and the value of non-tinber products conpared with wood, show that when
necessary adjustnents are made the financial value of the forest can be two or
three tinmes higher than that of alternative uses for the land, such as cattle
ranching or plantati on managenent.57 The value of non-tinber forest products
conpared to that of wood is also significant. For example, the value of six
princi pal non-tinber products foregone because of agropastoral expansion into
forest areas in Brazil was calculated to be between 11 and 21 per cent of the
val ue of the wood. 58 It has been argued that although a specific tinber harvest
can have a much greater value than that of non-tinber products, the net present
value of the latter when neasured over a longer period of time can sonetines
exceed that of the tinmber harvest.59 So far these products have not received
much attention fromthe governnents of the countries produci ng them because their
value in terns of export earnings, in conparison to tinmber, has been rather
smal |

79. Real i zati on of the inportance of potential earnings from such "exotic"
products for encouraging forest conservation could considerably increase the
attractiveness of these products to consuners who are concerned with the effects
of deforestation on climte change and bi odiversity as well as with the living
conditions of forest dwellers.

80. The significance of non-tinber products for specific local communities
becones clearer when it is considered that tinber is exploited by large firns,
whereas non-tinber products are usually produced by local residents of the
forests, and that processing of these products is a |labour-intensive activity
(see box 6). "Harvesting systenms for non-tinber products usually |eave nore
benefits in the hands of local communities than is the case with industrial
ti mber exploitation where benefits accrue to urban-based entrepreneurs”.60 This
is particularly inportant because "conservation of a rain forest perceived by
the | ocal populace to be of direct econom c inmportance is far nore likely to be
successful in the long termthan is conservation for its own sake".61 However

the dynam cs of non-wood forest exploitation abounds with exanpl es where "when
a forest acquires greater value in the society, it is appropriated by externa

entrepreneurs at the expense of |ocal comunities".62 Thus, |and and resource
rights lie at the heart of the problem Forest residents are unlikely to protect
forest resources if they do not have clear rights or guaranteed access to these
resources or if they feel that at any tinme they can be displaced by outsiders.

81. A large proportion of the value added of the final product is generated at
the marketing stage.63 Thus, the nore the local producers participate in the
mar keting of their products, the nore of the value added will accrue to them
Est ablishing new marketing channels, however, is an expensive operation
Mar keting through existing institutions, therefore, including those established
by exporting countries for other products such as tinber and other agricultura
commodi ties, appears to be a cost effective solution in the short term
Most food products fromtropical forests have well defined and relatively
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short harvest seasons. Mar kets for such products, however, could easily be
sust ai ned
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Box 6: Brazil nuts

Brazil nuts (also called Arazon nuts) are, together wi th rubber, one of the nmain non-
wood forest products extracted in the Amazon region. They represent a significant source of
income for sone |local comunities. Brazil supplies about 75 per cent of the world narket,
followed by Bolivia and Peru as the other principal exporters.

Generally, dispersed extractors collect the Brazil nuts and deliver them to
m ddl emren. These transport nuts to nore central collection points where buyers take
delivery. The nuts are then shipped to processing plants which are highly centralized in
urban areas of Brazil. After processing and packagi ng the nuts are nostly exported. 55 per
cent of the market is controlled by three of the najor processors/exporters, all owned by
the sanme famly, Matran.

As the internal market represents only 3-5 per cent of total production. the Brazil
nut industry is highly dependent on exports. The United States is the world s |argest
importer of in-shell nuts and it is second after the United Kingdomin inports of shelled
nuts. Brazil nuts conprise about 1.5 per cent of the international edible nut market but
their share has been constantly falling over the |last two decades as a result of a decline
in total production, in favour of other types of nuts.

To reverse this decline and gain market share in the nmarkets of other countries, two
main problens need to be solved: insufficient supply and relatively high production costs.

Deforestation of Brazil nut producing regions caused b y earlier policies has cut down
production and contributed to the | oss of narket share. | n addition, only slightly |ess than
half the potential area in the Amazon is exploited for the extraction of nuts today.
Transportation towards centralized processing plants is too costly to justify their being
gathered fromi sol ated sites. Mreover, prices paid to producers may not be high enough to
stinul ate production as new opportunities open up for extractors to earn nore noney outside
the sector in activities such as prospecting for gold or hiring out their |abour.

Prices paid for Brazil nuts at di fferent points of the market chain are derived from
international prices and passed down to extractors who receive about 12 per cent of the
f.o.b. export price of in-shell nuts. The cost of transportation to processing plants and
the earnings of the intermediaries approach 15 per cent and processing costs amount to 50
per cent of the export price. One of the reasons for the very |low share received by
extractors is the nonopsonistic situation of the buyers and the |ack of market power for
i ndi vi dual producers.

The processing itself involves several tine-consuming and |abour- intensive stages. In-
shell nuts that make it to the market, for instance, have been processed and packed to
guarantee a shelf life of 12 nonths. They have been throu gh seven processing stages, nanely,
renpval of substandard produce, 10-hour oven drying, cooling, classification by size and
wei ght, renoval of damaged nuts, dehydration, and waxi ng. Processing shelled nuts requires
nore stages and invol ves higher dana ge | oss. Production costs in large processing units in
cities are high, owing to costs of t ransportation fromrenote areas, |osses due to spoil age
during transport and generally higher wage levels in plants located in urban zones as
compared with rural areas. Experience fromBolivia shows that small processing plants buying
their raw material fromthe same border region and paying the sane price to the extractors
are able to export at lower prices than |large Brazilian processors.

Anong the sol utions proposed for increasing the conpetitiveness of Brazil nuts are
decentralization of processing (as economes of scale are insignificant), which could cut
transport as well as |abour costs and lead to a | arger part of final price accruing to the
gatherers, whil e remaining internationally conpetitive. For exanple, the Cooperativa Agro-
Extractivita de Xapuri, the only small production-processing-export venture, owned and
operated by extractors, has been able to double the price paid to them thanks to a
reduction in cost through decentralized processing.

Anot her opti on to increase production and | ower production costs is to plant Brazil
nut trees. Just planting trees close to the extractors and to the processors will [ower the
tine and distances of gathering and therefore reduce the production costs. The tine from
planting to first commercial production is shorter for planted trees and they can do very
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t hroughout the year if produce were available. Transportation to market is
difficult and often must wait until a change of season. All of these factors
make the reduction of post-harvest |osses, including |osses during transport,
a high priority objective. To the extent that the product can be sold for a
hi gher price during the off-season, it will also stabilize the price during the
peak period of availability.

82. As regards the conpetitiveness of the "exotic" non-wood forest products,
one problemis to introduce themto the market. It seens easier to expand the
utilization and trade of products already on the market than to introduce new
ones. However, a long termview is also necessary and sone of the profits of
the current operations can be allocated to diversification into new itens.

83. One of the main difficulties concerning the conpetitiveness of non-wood
forest products lies on the supply side. It is often difficult with the current
organi zational structures to provide the quantities that would be required by
even a nodest nmanufacturer interested in using these products. For exanple, the
Xapuri Brazil nut shelling factory produces 70 netric tons (MI) of Brazil nuts
per year, whereas 70 MI of peanuts per eight-hour shift are used to produce
certain candy bars. Individually, local Brazil nut shelling cooperatives could
not convince |large conpanies to use their nuts. By working together, however,
producer groups can supply economcally viable quantities to users, and thus gain
| ar ger market shares.

84. It is inportant to assure the consuners who are interested in the
sustainability of the forest from which these non-wood products conme that they
are indeed contributing to forest preservation. To this end a nonitoring system
is necessary to ensure that the production of non-wood forest products does not
destroy the forest. Such nonitoring and certification needs to be undertaken
for each commdity by scientists and forest residents. 1In the end, it is the
| ocal comunities whose present markets and future livelihoods will depend on
such certification. The authority to nmonitor and certify should be primarily
theirs.

2. Natural inputs for agriculture

85. Some natural products of developing countries with very little or no
negative inpacts on the environment have a considerable potential to replace
synthetic products in pest control. Pyrethrum nostly produced in East Africa,

and neem (see box 7), a tree native to India and Burma but also grown in Africa,
are anong such products. Some scientists believe that neem whose products
appear to have little or no toxicity to warm bl ooded animals, could well be the
basis for devel opnment of safe natural pesticides.64 It is because of these
characteristics that natural inputs to agriculture discussed in this section are
general |y acceptable for use in organic agriculture for pest control.65

86. Thi s advantage in reducing environnental stress of agricul tural production,
i ncluding the managenent of |awns and gardens, could be a significant
environnent-friendly attribute from the perspective of consuners. Mor eover ,
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there are other advantages associated with using plants as a source of pest
control. The carbon absorption capacity of plants while they are growing is of
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Box 7: Natural pesticides

The neemtree (Azadirachta indica), called "the village pharmacy” inits
native India because of its varied pharmacol ogi cal uses, may be the harbinger
of a new generation of "soft" pesticides. Extracts fromits extrenely bitter
seeds and | eaves are lethal to many pestiferous species but are harmess to
beneficial insects, people, and animals. Extraction of active elenments is
very sinple and can be done at the farmlevel. In trials in the Ganbia, for
exampl e, neem |eaves or seeds crushed and steeped in water or alcohol
conpared favourably with the synthetic insecticide nmalathion, and in Nigeria
performed just as well as DDT, Dieldrin and other insecticides. Certain plant
speci es, anbpng them wheat, rice, sugar cane, tonatoes and cotton, also take
neem conpounds as system c agents, that is, they absorb aqueous neem extracts
sprinkled on the soil and transport these throughout the plant system
i ncluding stens and | eaves, where they provide protection fromw thin. Unlike
conventional pesticides, systenmic agents cannot be washed off by rain or
watering. They also provide protection to new growh occuring after
application

Unl i ke conventional pesticides again, the efficacity of neem as a
pestici de does not seemto dimnish with continued use, indicating absence of
genetic resistance build-up. Entonologists attribute this phenomenon to
neem s conpl ex blend of conpounds which have diverse functions and affect
different parts of an insect's life cycle and physiology. The chem cal
conpounds found in the neem tree's oil disrupt the production of growh
hornmones in nore than 200 insect species and thus prevent the insects from
repr oduci ng

Al t hough stabilization and other advances were already devel oped by
Indian scientists as early as the 1960s, these have not been patented,
probably as a token of recognition that the bul k of the groundwork had been
done by generations of anonynous experinmenters. However, this left their work
open to loss of rights to its usage when a firmwas granted an internationa
patent. Mbreover, what was once an abundantly free resource has becone
increasingly out of reach to ordinary farners, with the price of neem seed
rising sharply due to the patent-hol ding company's nore attractive purchase
price. A prevalent belief in India is that, unless checked, the diversion of
neem seeds from comunity use to industrial raw material will ultimtely
establish a regime in which the use of neemw |l be controlled by a handfu
of comrercial entities. A grass-roots canmpaign in India against what is
generally considered a violation of intellectual property rights to
col | ective indigenous know edge has gai ned the support of prom nent |ndian
scienti sts.

Sour ce:

Nat i onal Research Council, NEEM A tree for solving global problens, Report
of an Ad Hoc Panel of the Board on Science and Technol ogy for Internationa
Devel opnent, National Acadeny Press, Washington D.C., 1992.

V. Shiva and R Holla-Bhar, "Intellectual Piracy and the Neem Tree", The
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gl obal benefit, and their contribution to controlling soil erosion and
deforestation is a |local benefit with wi der potential inplications.
87. There are several problens, however, in expanding the use and tradi ng of

these products. First, chem cal conpani es have devel oped synthetic alternatives
in the case of pyrethrumand patented the extracts of the natural product itself
in the case of neem Secondly, the supply of these products nmay not be as
reliable as would be required for their expanded use. Thirdly, and perhaps nopst
importantly, the greatest inpedinment to comrercial devel opnent may sinply be a
general lack of credibility, or even awareness of what these products are and
what they can do.66 Neither the farm ng sector nor the public in general is well
informed of the possibilities of reducing environnental stress by expanding the
use of these products. There is roomfor scientific research to provide a well
est abl i shed basis for all their relevant properties. Equally inportant issues
for ensuring that the producing countries obtain econom c benefits fromincreased
utilization are finding ways to resolve the intellectual property problens,
establishing an effective marketing structure and providing reliable supplies
in sufficient quantities.

3. Products nmade from agricultural waste

88. Agricultural waste not only reduces the econom c benefits that can be
realized fromthe production process but also |l eads to environnental problens.
These probl ens include water and soil pollution at the local |level as well as
the em ssion of nethane when the wastes are left to rot and of carbon when they
are burned. Mking useful materials fromagricultural waste would thus help to
i ncrease farmers' earnings and reduce environnmental stress at both the |ocal and
the gl obal |evel

89. Research and initial commercialization experinents with products nade from
agricultural waste are under way in both devel oped and devel opi ng countries.
Apart fromthe use of straw and other agricultural waste as raw material for the
pul p and paper industry, and as feedstock for biomass fuels, as discussed above,
there are many other new and pronmising areas for attaining economc and
environnental benefits. For exanple, the projects financed by the AARC Center
(see box 4) include the use of waste wool as a clean-up product for oil spills,
turning waste animal fats into fuel and using mlkweed as an alternative to
cotton. (In the last case, comrercial viability would require that this
"troubl esonmre weed" be cultivated.)

90. In the devel oping countries as well, research into finding economc use for
natural waste products is relatively advanced. A study in the Philippines67 has
identified no less than 24 itens developed in the country, the expanded
production and utilization of which would help in reducing environmental stress.
They include products made fromrice wastes (building bl ocks and sodiumsilicate
for cleaning materials and adhesi ves), banana peels (vinegar), coir dust (cation
exchange resin for water treatnent), forestry wastes (building materials) and
fishery wastes (food flavouring). Some of these products are conmercially
avail abl e, sone are still at an experinmental stage, and some are thought to have



TD/ B/ CN. 1/ 25

page 34

export potential. Production, however, is nostly experinmental and it is on a
smal |l scale even for those itenms sold on the domestic market. Expansi on of
mar kets, including export markets, and of production could lead to scale

economi es and inprove the commercial viability of several projects. Bottlenecks
to increasing production include the lack of financial support for technica
research, lack of capital for expansion, |ack of knowl edge and experience in the
export business and |ack of governnment support for product pronmotion and
t echnol ogy di ssem nation. Logistical difficulties in obtaining adequate supplies
of major material inputs for full-scale production also hinder commercial scale
operations.

I'V. CONCLUSI ONS AND POLI CY ORI ENTATI ONS
A. Concl usi ons

91. The above review of products with clainms to reducing environmental stress
caused by current consunption patterns reveals that there is considerable
potential for expanding their wutilization. In many areas products wth

environnental |y undesirable properties can be substituted by environmentally
preferable ones. The problens to be surnmounted in doing so are different for
different products but can be classified into five groups.

1. Price conpetitiveness

92. Sonme environnentally advantageous products such as organically grown
products itenms and bi onass fuels are nore expensive than the products that they
coul d substitute. One of the main reasons for this is that environnmental costs
associated with the latter products are not included in their prices. This is
particularly inportant for fuels but is also relevant for agricultural products.
As the internalization of environnmental externalities advances, however, this
source of price disadvantage of environmentally preferable products should
gradual | y di m ni sh.

93. The initial outlays needed for changing production practices play an
important role in raising costs, particularly for organic products. Necessary
expenditures for certification are also a significant factor in this respect.
In the case of recycled materials, the sorting and upgradi ng of waste and scrap
is an inportant cost factor. Costs associated with nodifying traditiona
technol ogies in cases where the environnentally preferable alternative is an
input to the manufacturing process may also be considered as inpairing the
conpetitiveness of these products. A simlar constraint may be nmentioned for
bi omass fuels as well, since they sonetines require nodified conbustion engines.
In both cases, however, experts claimthat the issue is nore a reluctance to
change t han econom ¢ consi derations.
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94. For sonme itens such as products made from agricultural waste, production
technol ogies are at an experimental stage and costs of production could fal
drastically if commercial scale production is attained.

2. Informati on about quality

95. Particularly for products with potential uses as inputs in agriculture and
i ndustry, scientific information about their physical and chem cal properties
is indispensable for increasing conpetitiveness. The potential private users
accustoned to traditional inputs are unlikely to initiate scientific inquiries
about alternative inputs unless cost advantages are strongly expected or they
are forced by regulatory neasures or public pressure to change their inputs.
Thus, it falls principally upon the producers of the environmentally preferable
inputs as well as the public institutions or industry associations and NGOs in
the consum ng countries to provide the scientific data needed by the users.

3. Information about environnental advantages
96. Many of the clainms to environnental advantages and contribution to reducing
envi ronmental stress are based on partial information and even anecdota

evi dence. Undi sputed scientific proof, which is very difficult or inpossible
to obtain, should not be a prerequisite for acceptance of a product as
environmentally preferable. It could paralyse actions by binding themto endl ess
study. Nevertheless, to increase conpetitiveness, nore credibility is necessary
for the clains of environnental advantages by many products. [In sone cases, such
as organi c produce, advantages have been extensively studied and the products
are certified and | abelled. However, environnental advantages at the downstream
stages of a product's life cycle, in particular for recycled products and for
i ndustrial inputs, are usually less well docunented. Mor eover, many such
products which are used as inputs in industry are not anenable to |abelling
schenmes and need ot her means of assessnent and i nformation di ssem nation

4, Mar ket i ng

97. Many of the products reviewed in the study are "new' products and
i ntroducing themto the market is an inportant issue. For several itens such
as non-wood forest products, marketing expenses are inportant cost elenents
because of the relatively small volune of trade. For sone others such as organic
foods and alternative wood products, new strategies are necessary to reach w der
consuner groups and graduate from niche markets to mainstream nmarkets. An
i mportant aspect of marketing, which would increase conpetitiveness considerably,
lies in the provision of reliable supplies of consistent quality, especially for
products used as inputs in production processes. For many products, collection
from producers is an inportant stage in the marketing chain which influences
crucially the quality and price of the product.



TD/ B/ CN. 1/ 25

page 36

5. Governnent reqgulations and policies
98. Through regulations, financial incentives, and command and contro
nmeasures, governnents have a significant role to play in correcting the existing
di stortions which favour environmentally disadvantageous products. This is

particularly important in the cases of recycled products and biomss fuels.
Equal Iy inportant are sectoral policies such as agricultural subsidies which are
a determ ning factor for the relative conpetitiveness of alternative products.
Trade and sectoral policies also have a significant inmpact on the conpetitiveness
of supplies from different origins. In devel oping countries, governnenta
policies are also vital for the devel opment of indigenous scientific capacity.
This capacity is critical for the developnent of conmercially viable and
environnmental |y preferable products and for the denonstration of the technica
and environnental qualities of these products.

B. Policy orientations

99. The following policy orientations are formulated with a view to enabling
devel opi ng countries to benefit fromincreasing environment-consciousness in the
mai n markets, thereby inproving their export earnings while contributing to
reduci ng |l ocal and gl obal environnental stress caused by current consunption
patterns. In this context, ways and neans to increase the conpetitiveness of
products with environnental advantages will need to focus on the five main
probl ems menti oned above. There are also sone general policy considerations
whi ch address simultaneously a nunber of these problens.

1. Price conpetitiveness

100. (a) Policies and neasures to internalize environnmental externalities

should be pursued at both the national and international |evels. To be
effective, such internalization needs to cover all products which are potenti al
substitutes for each other. Cooperative approaches to multilateral
internalization schenes, in particular for traded products, seem to be a

particularly attractive vehicle in this context.

101. (b) To facilitate the adoption of environnentally preferable agricultural
practices it would seem appropriate to provide financial assistance to cover
transition costs. Gven the financial constraints faced by devel opi ng countries,
resources for such purposes would need to cone in large neasure from
international institutions and/or the consum ng countries. The distribution of
such assistance could be organized through producer groups, including
cooperatives, and could take the form of long-term loans to these groups,
guar anteed by the governnment of the recipient country. Repaynent could be |inked
to the prices of organic products produced. Simlar financial arrangements and
ot her types of cooperation or partnerships could be designed between inmporting
firms and producers.

102. (c) The costs of certification need to be brought down. This could be
done through the establishment of conpetent certification authorities in
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devel opi ng countries and the vesting in themof internationally recognized powers
to certify products. Such authorities would require qualified personnel whose
conpetence could be verified periodically by international inspection; there
woul d accordingly be a need for assistance from devel oped countries and
i nternational organizations to train them

103. (d) Technical research into reducing the costs of biomass fuel production
shoul d continue. Crops (such as sweet sorghum which may be nore suitable for
bi omass fuel production, and technol ogi es (such as splitting of sugar cane) which
may be nore cost-effective than the conventional ones should be seriously
consi der ed. In this connection, cost conparisons between biomass fuels and
fossil fuels should take into account the existence of different technol ogies
for producing the biomass fuels and different options (such as aquahol) for using
t hem

104. (e) Logistical and infrastructural support, for exanple, inprovements in

rural transportation systens and storage equipnent and facilities, wll
contribute to bringing the costs down for many products.

2. Technical qualities

105. (a) Research on the technical qualities of environmentally preferable
i nputs that can be substituted in production processes is indispensable for
i mproving their conpetitiveness. Such research can nobst cost-effectively be
undertaken on a generic basis. Producers of the sane or simlar products could
jointly enbark upon such research to reap econom es conpared to the case in which
each country engages individually in related work. As several products (such
as natural fibres and inputs to the paper industry) are produced by both
devel oped and devel opi ng countries, and the sane research facilities can be used
for several simlar products, there is nmuch scope for easily realizable co-
operation. An inportant and easy step in this direction would be for devel oped
country governnents to take measures to facilitate access by devel opi ng country
producers of raw materials to research facilities.

106. (b) When certain technical qualities of an environnmentally preferable

product do not fit satisfactorily the requirenments of the industry, an effective
focus of research could be on inproving these qualities.

3. Environnental qualities

107. (a) There appears to be a need for nethodol ogical inprovenents in life
cycle analysis to pernmt serious use of such nmethods to ascertain the
envi ronment al advant ages and di sadvant ages of products, particularly those (such
as recyclables) that have inportant inpacts on global trade and industry
patterns.
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108. (D) Credible research into the environnmental attributes of products needs
to be expanded, especially for products which are not subject to certification
and ecol abel ling schenes. Although ideally life cycle anal yses and environment al
i mpact assessnments woul d be appropriate, initial research could usefully focus
on the particularly strong and weak points of such products with a view to
enphasi zing the former and inproving the latter.

109. (c) Publicizing the inmportance of environnmental benefits that occur mainly
in the producing countries and those which are not imediately obvious to the
consum ng public (as in the case, for exanple, of forest friendly products and
products nmade from wastes), would be an inportant step towards increasing the
conpetitiveness of environmental ly preferable products. In order to raise the
consci ousness of consuners, it would seemuseful if the NGO conmunity and ot her
public pressure groups such as the nmedia were involved in such activities.

110. (d) In those cases where increasing supplies can inply environnental
degradati on (such as for non-wood forest products), cooperation of producers wth
i ndependent observers would help not only to ensure the sustainability of
production but also to publicize it and thus inspire confidence anong potenti al
cust omers.

4, Mar ket i ng

111. (a) Increased conpetitiveness and nore w despread consunption of organic
products and non-wood forest products, is likely to require acceptance of such
products by large distributors and supermarkets in devel oped countries. This
woul d require organizational changes on the supply side to secure the continuity
and quality of supplies. Such changes are in turn likely to require technica
and organi zati onal assistance, e.g. for the reduction of post-harvest |osses and
st orage probl ens.

112. (b) Market awareness requires that developnents in the consum ng
countries, in terns of consuner interest and rules and regul ations, particularly
for fuels and recycled products, be closely followed. As this is a product-
related activity, the cooperation of international organizations and possibly
comodity bodies would be a cost-effective approach

113. (c) Generic pronotion and concerted marketing activities for items such
as agricultural raw materials, wood products, and non-wood forest products would
seemto be a useful tool for increasing conpetitiveness.

114. (d) The devel opnent of product data sheets merits being encouraged as this
can facilitate acceptance of new products by industry.

115. (e) G ven that environmental conditions change from country to country,
and that many environnmental problens are |ocation specific, certification and
ecol abel I i ng schenes need to provi de equival ences for environnental advantages
in different |ocations.
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5. Governnent regqul ations

116. (a) Governnent regulations and policies should, first and forenost,
elimnate the explicit or inplicit subsidies given to environmentally
undesi rabl e products and practices. 68

117. (b) 1In some devel oping countries neasures to define secure property rights
wi Il provide incentives for inproving environmental protection at the production
sites, particularly in the case of products from forests as well as for
agricultural production in general

118. (c) The conpetitiveness of natural products with environnental advantages
woul d be increased by governnmental review, and appropriate revision, of industry
and trade standards which may be based on established practice rather than
techni cal requirenents and which may act as barriers to entry for such products.

119. (d) In many cases governnent procurenment practices can act as an inportant
signal for the private purchasers. An obvious and powerful incentive for the
expanded use of environnentally preferable products would therefore be the
adoption of provisions to give preference to such products in government
procurenment. By enlarging the production this could also |ead to econom es of
scal e, reduce costs and inprove the conpetitiveness of such products. Action
taken in this respect includes the Federal recycling and procurenment policy of
the United States as well as the proposed legislation that would require the
United States Governnent Printing Ofice to use soy-based ink in Federa
docunent s instead of petrol eum based inks. 69

6. Ceneral considerations

(a) | nportance of a multifaceted approach

120. In order to increase the conpetitiveness of natural products wth
envi ronnental advantages, the private and public sectors of producing and
consum ng countries as well as the academ ¢ and NGO conmunities need to act in
concert. Each of these actors has a specific role to play, ranging from
establishing the requisite regulatory and policy framework to generating and
di sseminating information at all stages of the product life cycle. Conpetent
i nternational organizations can play a very inportant role and act as catal ysts
in this respect, bringing together the various actors.

(b) The need for an organized information base

121. An electronic information system on environnentally preferable products
covering their principal characteristics and market developnents would be
instrunental in expanding the awareness of key actors. Several nopdalities can
be envisaged for this system It could be an independent entity, linked to the
existing databases on products70 or systems such as UNCTAD s M CAS
(M croconput er-based Commodity Analysis and Information Systen), or be associ ated
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with information systems such as UNEP's International Cleaner Production
Information Clearing House. It should be nentioned that work has been initiated
in UNCTAD on recycled materials, for which information is extrenely scarce and
government regul ations differ wi dely between countries and change frequently.

(c¢) Fundi ng needs

122. Devel opnent of environnental ly preferable products, inprovenents in their
qualities, establishnent of certification schemes, and anelioration of
envi ronnmental ly undesirable effects as well as narketing of these products by
devel oping countries require substantial anpbunts of finance. G ven the
contribution that expansion of production and trade of these products can make
to the sustai nabl e devel opment process, it would seem appropriate that provision
of finance for these purposes be included in official devel opnent assistance
programes. Consideration mght be given to the creation of a trust fund which
woul d provide venture capital to devel oping country firms interested in inproving
and commercializing environnentally advantageous products. This entity could
be nodelled after the United States Departnent of Agriculture Alternative
Agricultural Research and Conmerci alization Center and cooperate with the private
sector in devel oping countries.

(d) Techni cal cooperation anong devel oping countries

123. Many of the issues nentioned above, ranging fromscientific to marketing
probl ens, are relevant to nost devel opi ng countries producing the environnental ly
preferable products. Cooperation anong these countries would reduce the costs
to be borne by each of them Mbdreover, as larger supplies will help, through
i ncreased exposure, in acceptance of these products by the users there is much
to be gained fromcooperation. There is, therefore, there is a need to pronote
both exchange of experience and joint research and marketing efforts.
I nt ernational organizations could have an inportant catalytic role to play in
this respect.

(e) Further work and devel opnent inplications

124. In order to provide a sound basis for national and international policies
with a view to increasing the conpetitiveness of natural products wth
envi ronmental advantages, it would be useful for the Standing Conmittee on
Commodities to keep under constant review the devel opnments concerning the issues
identified in this study. Further analytical work in the UNCTAD franmework coul d
be undertaken in two directions, with a commodity and a country focus. There
seens to be considerable scope for technical cooperation as well.

125. Wth regard to the commodity focus, a limted nunber of products or product
groups could be selected and in-depth anal yses could be undertaken regarding
opportunities for and constraints to, their increased utilization and trade, and
the inplications for devel oping countries. Because of the sheer size of their
actual or potential rmarkets and the paucity of related information on trade and
devel opnent aspects, reusable and recycled nmaterials and biomass fuels are
obvious candidates in this respect. Specific aspects of organic production and
trade in organically grown products, such as certification, principles and costs
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of certification, also nerit attention in this context.

126. Wdrk should proceed with a country focus on other products such as natural
agricultural inputs, non-wod forest products and products made of agricultural
waste. This should include the analysis of inplications of increased production
and exports of environnentally preferable products on the devel opnent prospects
of specific countries. It should also aimat providing information to assi st
t he devel oping countries in better assessing their potential in this area and
identifying the bottl enecks. Least devel oped countries and countries in Africa
seemto nmerit priority attention in this respect, e.g. in terns of exchange of
experiences with developing countries which are relatively advanced in the
production and export of natural products with environmental advantages.

127. Technical assistance could include, apart from assistance in terms of
anal ysi s and policy devel opnent on a country basis, the organi zati on of round-
tabl e meetings on specific products, which would bring together public and
private sector representatives of the producer and consuner countries as wel
as the NGO and academi ¢ communiti es. The purpose would be to increase the
producers' and consumers' awareness of opportunities and bottl enecks in respect
of these products, to expand the information base and to inprove direct contacts.
These neetings woul d seemto be of the highest value for products relatively |ess
wel | known by the general public.
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Not es

Al t hough "environmentally preferable” is the npbst appropriate term
"environnment al | y advant ageous” and "environnent-friendly" are al so used
i nterchangeably in this study.

In the context of discussions on environnent-related trade nmeasures, a
simlar distinction is made in terns of process and product standards.

Ref erence can be nmade to one particular type of input: energy. |In npst
life cycle analyses, a production process is considered as nore
environnent-friendly when the energy use is |ower. However, the
envi ronmental characteristics of energy are deternmined by the way it is
gener at ed. For exanple, hydroelectric or agro-based fuels have

di fferent environmental inpacts from fossil fuels. Therefore, energy
use, undifferentiated by source, cannot uniformly be considered as
unfriendly to the environnment.

There are al so inportant environnental inpacts at the distribution and
mar keti ng stages such as that caused by transportation. Thus, products
produced at places near the markets have an advantage in this respect
over those produced far away. This study does not focus on this stage
of the life cycle although it may be of considerable inportance in sone
cases.

Wemann, J., "Green protectionism- a threat to third world exports? The
case of Indian |eather and textile exports facing tighter environnental
standards on the Gernan/ Eur opean market", m neographed, Septenber 1993,
quoting certain opinion polls.

Cairncross, F., Costing the Earth, the Chall enge for Governnents - the
Qpportunities for Business, Harvard Busi ness School Press edition, 1993,
pp. 191-192.

Sal zhauer, A L., "Obstacles and opportunities for a consumer ecol abel ",
Environment, vol. 33, No. 9, p. 10.

International Environnment Reporter, 6 April 1994, p. 318.

The reuse of goods and materials is an extension of their utilization
period through the design of long-life goods and the introduction of
service loops to extend an existing product's life by repair,
recondi ti oning or technical upgrading.

Recycling is the processing of materials collected and separated from
waste to produce marketabl e goods.

According to various life-cycle analyses for reusable clothing, for
instance, far nore resources are used by consunmers in washing, drying
and ironing the clothes than in their re-manufacturing/recycling. This
is even true for polyester fibres. J. Nash, MD. Stoughton, "Learning
to live with |ife cycle assessnent”, Environnental Science and
Technol ogy, vol. 28, No. 5 (May 1994), p. 236A

The recycling of ferrous scrap leads to energy savings of 25-65 per
cent; the conplete recycling of one ton of flat steel products
substitutes for 1.5 tons of iron ore and 0.5 tons of coke; recycling of
ferrous scrap leads to 30 per cent |lower air em ssions than treatnment
of pig iron and about 60-70 per cent |ower emi ssions into water. UNCTAD,
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"Enhanced recuperation and recycling: inplications for primary commdity
producers in devel oping countries - the case of ferrous scrap versus
PusAedr 8eyokICRABREOME #3) eveeneyapetO ahdn® oW r deyding | eads to the
production of sludge whose sheer volune (in Canada, for exanmple, one ton
of recovered paper yields about 0.66 tons of sludge) and conposition
(broken fibre, fines and ink, sem -solubles such as starch and coati ngs,
and non-sol ubles, such as fillers) nake its disposal very difficult.
On the other hand, |arge-scale paper and board recycling reduces the
demand for new wood-fibres, giving comercial woodl and owners |ess
incentive to maintain their forests. S. Nilsson, Environnental |npacts

of Waste paper recycling: a Feasibility Study, Earthscan Publications,
London, 1993; G Elliot, "Trade inplications of recycling of newsprint",
paper prepared for the OECD Wrkshop on Life-Cycl e Managenent and Trade,

Paris, 20-21 July 1993, p. 5; CECD, Recovery and recycling of packaging
material: trends and industry inpact, final report of the Ad Hoc WbrKking
Party on Pulp and Paper, DSTI/SI/IND/ PP(92)4/ REV3, Paris, 9 Novenber
1993, p. 26.

Loss-maki ng recycling schemes are nunerous. S. Fairlie, "Long distance,
short life: why big business favours recycling”, The Ecol ogist, vol. 22,
No. 6 (Novenber/Decenber 1992), p. 280). However, environmental costs
associ ated with the production of virgin materials are not included in
their prices either.

UNCTAD/ COM 43, op.cit.

International Environnment Reporter, Washington, D.C., 9 February 1994.
Soci al charges for enployers in Wstern Europe can add up to 60 per cent
of a young enployee's salary. International Environnment Reporter,
Washi ngton, D.C., 1 Decenber 1993, p. 891.

In Argentina, IBM recycles three quarters of its waste because | ocal
facilities do not neet its self-inposed tough requirenents for waste
di sposal . International Environnent Reporter, Washington, D.C., 19 My
1993, p. 368.

The question to be answered for each conmodity in this respect is: Is
the growth of primary conmmodity dermand generated by quick economc
expansion, in particular in countries such as China, India, Mexico
I ndonesia and Viet Nam sufficient to conpensate for or override the
part of demand net by secondary material s?

As for copper, for instance, the recycling rate is estimted at 50% for
all devel oped countries, 38% for North America, 27%for Japan, 85% for
Western Europe, and 45% for Sout h-East Asia for 1991-92.

Qur interest in this study is in bionethanol made from bi omass.

Cal culated from United States Departnent of Agriculture, "Energing
technol ogies in ethanol production”, 1993, and "Bush fuels support by
backi ng ethanol ", Financial Tinmes, 7 October 1992.

Sone authors reject the idea that higher fossil fuel prices will help
the introduction of biofuels because this perspective underrates the
reaction of fossil fuel interests. They also recall that the
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technol ogies used to produce alternative fuels are constantly being
upgraded. Mreover, the influence of the strong corporate interests at
stake in this matter should not be negl ected.

"New uses to rescue EC oil seeds”, Wrld Coommodity Report, 11 March 1993.

| bi d.
Conparabl e ternms used include "ecol ogical” and "biol ogical".
FAO "Agrovoc Multilingual Agricultural Resources", 2nd ed. 1992.

United States Departnment of Agriculture, Report and Recomrendations on
Organi ¢ Farm ng, Washi ngton, 1980.

These effects are likely to be elimnated in any case, as a result of
strict standards and very careful testing.

Hamm U., "Marketing strategies for organic products in China",
m meogr aphed, 1994. C. Haest, "growing as partners into the 21st
century", m nmeographed, 1994.

Financial Tinmes 30 April 1993 International Trade Centre, "D ssem nation
activities for coffee - an exporter's guide", 1993, p. 7.

Hamm op. cit., pp. 4-5. Haest, op. cit., p. 44.

Press release of Krav (Kontrollfdreningen for Ekol ogi sk Odling), not
dat ed.

Interview wi th chocol ate manuf act urers.

Aruoba, Celik, "Analysis of probable inpact of EU ecol abelling program
and related criteria on Turkish textiles and garnents exports to
Eur opean markets". Paper prepared for the Wrkshop on Ecol abelling and
International Trade, Ceneva, 28-29 June 1994,

Haest, op. cit.,p. 32. Wng, Jennifer, "Organic coffee: gearing up for
a high-quality product”, APROVA/ Binmonthly Review, No. 26, 1993 p.28.

UNEP, "Benefits of diversity - an incentive toward sustainable
agriculture", various chapters. I nt ernati onal Cotton Advisory
Conmttee, "Organic cotton growi ng", attachment Il to SC-N-404, 26 My
1994.

Hamm op. cit., p. 6
Haest, op. cit.

van Dam J.E. G, van Vilsteren, GE. T., Zoners, F.H A, Shannon, WB.,
Ham lton, |.T. I ncreased Application of Donestically-produced plant
Fibres in Textiles, Pulp and Paper Production, and Conposite Materials.
Prepared on behal f of the Conmi ssion of the European Communities DG Xl I,
not dated, p. 8.

FAO, Conmittee on Commodity Probl ens, |ntergovernnental G oup on Hard
Fibres, twenty-fifth session, "Environnmental inprovenent possibilities
in hard fibre operations of producing countries”, CCP. HF 91/9, June
1991. Braungart, M, Engelfried, J., Hansen, K, Milhall, D., Neumann,
M, Jute and Polypropylene: Environnentally Intelligent Products?
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Enpacaiivie ddac tCAGERE SNE Mr.odtiaryr d.nt@tghasr ik83.al G oup on Jute,
Kenaf and Allied Fibres, twenty-eighth session, "Developnents in
regul atory neasures affecting packagi ng”, CCP: JU 92/8, August 1992.

I bid. Informati on Note on Degradable Plastics. CCP: JU 92/4, June
1992.

Harsch, J. New Industrial Uses, New Markets for U S. Crops: Status of

Technology and Commercial Adoption, prepared for United States
Department of Agriculture Cooperative State Research Service, Ofice of
Agricultural Materials, August 1993, p. 58.

van Dam J.E.G et. al., op. cit., p. 46.
I bid., p.94.
I bid., p. 40.

Sen Qupta, A K "Ceotextiles: opportunities for natural-fibre products"”
International Trade Forum January-March 1991, p. 12

GADSA Limted London, I nvesting in Rubber wood Pr ocessi ng

Opportunities, Constraints and inplications of Horizontal Integration

for the Rubber 1ndustry, background paper No. 5, prepared for the
Wor kshop on d obal Devel opnent of the Rubberwood | ndustry, Kual a Lumpur,
23-24 Septenber 1993, p.12

In the Philippines, for exanple, by the Forest Products Research and
Devel opnent Institute, and by the Forest Research Institute of Ml aysia.

UNI DO, The potential role of rubberwod in the forest econony of rubber

produci ng devel opi ng countries, background paper No.2, prepared for the
Wor kshop on d obal Devel opnent of the Rubberwood | ndustry, Kual a Lumpur,
23-24 Septenber 1993, p. 9.

I TC, A study on the rubberwood industry in Ml aysia, Background paper
No. 1, prepared for the Wrkshop on G obal Devel opnent of the Rubberwood
I ndustry, Kuala Lunpur, 23-24 Septenber 1993, p. 30.

I ndufor, Oyd, - Rubberwood: A study of world supply potential,
background paper No. 3 prepared for the Wirkshop on d obal Devel opnent
of the Rubberwood Industry, Kuala Lunpur 1993, p. 49.

Governnment of the Philippines, "Technol ogy transfer/comercialization
of selected cocowood utilization techniques", project proposal to the
I nternational Tropical Tinber Organization, PD 17/92 Rev. 4(1).

UNI DO, op. cit., p.4

The last figure is bound to rise as log extraction in Sabah and Sar awak
i s reduced

ITC, A study on the rubberwood industry in Ml aysia, mssion report by
Dr. Lew Wng H ng submitted to the Wrkshop on d obal Devel opment of the
Rubberwood | ndustry, Kuala Lunpur, 23-24 Septenber 1993. Backgr ound
paper No. 1, p. 2.
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Panayotou, T. "Introduction: nultiproduct forest nmanagenent - a key
to sustainability?', in International Tropical Tinber Organization

(ITTO, Status and potential of non-tinber products in the sustainable
devel opnent _of tropical forests, Proceedings of the international
sem nar held at Kamekura, Japan, 17 Novenber 1990, p. 3.

Gentry, A H, "Tropical forest diversity vs. devel opnent: obstacle or
opportunity?", in ITTO op. cit., p. 67.

May, P., "Measuring sustainability: forest values and agropastoral
expansion in Brazil", prepared for the International Expert Meeting on
Sust ai nabl e resource nmanagement and Resource Use, Noordw jk, the
Net her |l ands, 3-4 June 1993.

Panayotou, T., op. cit., p. 4.

Sayer, J. A, "Using non-tinber products to support forest conservation
programes”, in ITTO op. cit., p. 39.

Gentry, A-H, op. cit. p. 65.

Dove, MR, "A revisionist view of tropical deforestation and
devel opnment ", Environnmental Conservation, v. XX (1), Spring 1993, p. 23.

This part has benefited extensively fromJ. W Clay, and C.R C enent,
"Sel ected species and strategies to enhance incone generation from
Amazoni an forests", prepared for FAQ 1993.

Nati onal Research Council, Neem Tree for Solving d obal Problens,
Washi ngton, D.C., 1992, pp. 1-2.

FAQ WVHO Codex Alinentarius Conm ssion, Joint FAQ WHO Food Standards
Progranme, "Consideration of biologically or organically produced
foods", prepared by the Governnent of Canada, Alinorm 91/37, annex I1.

Nati onal Research Council, op. cit., p. 15.

Israel, D.C., Trabajo, F.MC., and Nayve, C. M, "The production,
utilization and trade of environnentally preferable products in the
Phi |'i ppi nes", prepared for UNCTAD (forthcom ng).

In this respect, see "The effects of the internalization of external
costs on sustainable devel opment”, report by the UNCTAD secretari at,
TD/ B/ 40(2)/6, 7 February 1994.

Agricultural Qutlook, July 1994, p. 14.

For a list of such databases see B. Ancel, and S. Srivesta, "Market
information at your fingertips", International Trade Forum No. 4/1993.




