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1. INTRODUCTION

1. As the environnent becones increasingly integrated into business conduct,
a new breed of environnental professionals and services has appeared.
Envi ronnental pressure is being exerted on corporations and |ocal and nationa
governments by both consumers and investors. Envi ronnment al degradation has
negati ve effects on production, on the econony as a whole and finally on
devel opnment. In CECD countries, industrial pollution is the cause of an effective
| oss of econonic out put equivalent to 5% of GDP. Mbreover, any postponenment of
corrective action into the future is likely to result in rmuch higher costs than
t oday.

2. The environnment has becone a crucial determnant of production and
consunption, leading to pressure for the inplenentation and strengthening of
envi ronnment al managenent .

3. Envi ronment al managenent and the fulfillnent of environmental regulations
requires specific know edge and technol ogies. Frequently demanded services
concern nethodol ogi es, practices, routine processes, environnental manageria
skills, data and the technol ogies for their processing. Sone of these services
require skilled human resources able to integrate the know edge pertaining to
different disciplines and their translation into practical tools, nethods and
services. OQther services depend upon the availability of specific technol ogies
to undertake a specific process-decontam nation, waste-water treatnment, |and
recuperation, re-use and recycling, em ssion and waste mnim zation, etc.- for
the control of processes or for the nmeasurenent of environnental paranmeters and
t he associ ated know how.

4, The supply of environnent-related services is based on an expandi ng ganut
of "soft" and "hard" technol ogies, many of them still not well devel oped. The
environnental problenmatique has opened a new area for the production of
envi ronnental technol ogi es and equi pment which is in fact already an inportant
and continuously expanding industrial sector responsible for the production of
environnental "hard" technology. An understanding of the nature of these
technol ogi cal devel opnments and of their relevance for the service sector is
cruci al .

5. The inportance of the environnment and the grow ng demand for environnent-
rel ated services require efforts to identify, assess and anal yze a new cat egory
and set of services. The purpose of this report is to identify these new

services and to understand their role in the econony and to know what is denanded
and who demands and supplies these new services.

11. UNDERLYING ISSUES OF THE ENVIRONMENTAL PROBLEMATIQUE
1. The changing character of environmental policy and management

6. Anticipatory, precautionary environnental policy has outgrown the ex-post,
reactive or "repair" services and conpensatory concepts for environmental danmage
that prevailed during the 1970s and early 1980s. Pragmatic, preventive
envi ronnment al rmanagement has superseded the concept of environnmental management
understood as a sort of crisis managenent. The new approach is based on
i ntegrated systenms for environnmental managenent, protection and control rather
than isol ated, end-of-pipe technol ogi es, environnmental recovery, or paynents to
be made by way of conpensation to those suffering environnmental disruption

7. Envi ronnment al managenent is noving fromthe "end-of -pi pe" and the "add-on"
type of solution to the "effluent-free plant” and "product I|ife cycle"
strategi es. The new |l eading principles are: clean production, resource-saving
processes, and em ssion and waste mnimzation. In the primary sector, the
approach is nmoving fromthe "mning" of natural and environmental resources to
their integrated nanagenent, which includes conservation, protection, enhancenent



and sust ai nabl e use.

8. The new approach, often called eco-nanagenent, is based on the integration
of environmental objectives into firm strategy, organization and operations.
Al t hough increasingly accepted, this approach has actually been adopted by only
a small percentage of industry, mainly in some devel oped countri es.

9. The dom nant end-of-pipe approach is a sinple way to conply wth
regul ati ons. End-of -pi pe solutions represent the nost costly way for industry
to engage in pollution control and abatenment. Wile the end-of-pipe strategy is
confi ned to regul atory conpl i ance, prevention strategies enphasi ze
environnental Iy sound technol ogy, environnental managenent and environnental |y
friendly products.

10. Envi ronnent al managenent includes the concept of |ife-cycle analysis and
materi al and energy bal ance nethodol ogi es designed to reduce the rel ease of gases
and wastes, hence saving material and energy. Life-cycle analysis and assessnent,
al so known as the cradl e-to-grave approach, exani ne each stage of the |ife span
of a manufactured good, from raw nmaterial extraction and conversion, through
production, distribution, use, consunption, and disposal. Mre recently, wth
the increasing enmphasis on product recycling, the so-called cradle-to-cradle
approach is gaining nonentum Life-cycle analysis introduces environnmental
considerations into all |evels and functions of productive activities.

11. The busi ness sector has becone involved in environmental activities for
two main reasons. First, environnental conpliance is beconm ng a conponent of
busi ness activity itself. Although the situation varies a great deal between
countries and regions, |legislative controls are becom ng increasingly stringent,
covering |arger areas of economc activities. Laws and regul ati ons, such as
t hose concerni ng waste di scharge, pollutant em ssions, energy, |and and resource
use, urban and industrial developrment and the |ike, are an inportant boost for
the environnental market for equipnent, products and services. Environnental
regul ati ons actually create inmportant new nmarkets.

12. The second reason is that the environment creates attractive business
opportunities. In 1989 the Wstern European market for pollution control
equi prent, including everything from advanced waste disposal technology to
catal ytic converters, was estimated at US$ 40 billion. More than a mllion
peopl e in the European Union were enployed in this sector, and it is related to
services. The sane year, the world market for anti-pollution equipnment and
cl eani ng products was val ued at between US$ 200 and US$ 300 billion. The OECD
has estinmated that the world narket for environmental goods and services stands
at US$ 200 billion, and that it will grow at a rate of 5.5% to reach US$ 300
billion by the end of the decade. These figures can be conpared with those of
t he aerospace narket, valued at US$ 180 billion, and the chem cal market, val ued
at US$ 500 billion.

13. Technol ogi cal i nnovation has been behind the growing supply of
envi ronnent al equi pnent and technol ogy. Yet a mere technol ogi cal response al one
to the environmental problematique has proved to be insufficient, for nmany
aspects of environnental policy and management require intangibles assets such
as data, knowhow, and capabilities to use know edge and information

Anticipatory, preventive environnental policy and managenent demands new
t echni ques, met hodol ogi es and different services, the supply of which is falling
short of the increasing demand for them

14. An increasingly environmentally aware public denmands conprehensive
reduction and elimnation of all kinds of wastes, pollutants and toxic chenmnicals.
The environnmental concern of consuners is not only a social mechanismto contro
t he envi ronmental behavi our of Governnents, |ocal authorities and conpanies, but
also an inportant driving force for the environnmental nmarket for goods and
services. Environnental concern orients buying behaviour, generating a
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willingness to pay premuns for green or environnmentally friendly products. The
environnental premium akin to the prem um comanded by products which neet
certain quality standards, has given rise to green |abels. Product certification
is gaining increasing support from consuners. In the forner Federal Republic
of Germany, consuner behaviour favoured the introduction in 1977 of the Blue
Angel , a conprehensive eco-|abelling schene which has certified over 3,000 goods
i n about 60 product categories. The "G een Consuner Quide", a bestseller of the
early 1980s, contributed to the sharp rise in the nunmber of "green consumers”
in the United Kingdom,

15. Al t hough several Governnents and the EU are novi ng towards eco-| abelling
schenes, their adoption is not free from problens, and debate has enmerged on
several issues: should the | abel be awarded on the basis of the effects of the
product when consunmed? O should it consider the overall environmental effects
t hr oughout the conpl ete process of manufacturing, marketing and consunption that
represents the conplete life cycle of the product? Should it be awarded to
products that are already green or also to those products that are becom ng
i ncreasingly green? How is eco-labelling affecting conpetitiveness? Is it |eading
towar ds increasing standardization, hence uniformty?

16. Eco-labelling is a significant issue for the conpetitiveness of firnmns.

In a market where conpetition is fierce, the question is how to harnonize
environmental pressure with the need to preserve the pace of markets. Since the
envi ronment i s nowadays a factor of conpetitiveness, innovations nust incorporate
envi ronnental paraneters in order to keep ahead of public opinion and governnent
controls, thus allowing the firmto create conparative advantages and to | ead
conpetition.

17. The strategy of "noving ahead" of consuner pressure, governnent regul ations
and the conpetition is tantamunt to building up conpetitive advantages. The firm
that takes the lead on environnental issues may find it can introduce

technol ogi cal innovations at its own pace, rather than under the pressure of new
regulations with no tine to evolve the nost appropriate technical solution. Such
| eadershi p gives several advantages: it nakes it possible to be the first with
new products on the market, preventing the entry of rivals; it allows the firm
to play an inmportant role in shaping the way the industry is regulated; and
finally, the leader is able to anticipate the rising costs of being a polluter.

18. The desire to nove ahead of government environnmental regulation often
i nduces the leading firmto set itself stringent environnental standards and to
apply them worldwide. This is a risky decision, for conpetitors are not
necessarily follow ng the same policy, or because the firm s national partners
may be reluctant to do it.

19. So the firms conmpetitive position is also defined by its capabilities to
gai n advantages over its conpetitors on the basis of its environnental assets.
The dare is to offer products that are sinultaneously user-advantageous, cost-
conpetitive, tinmely and environnmentally sound.

20. In addition, having an environnmentally sound or green image is part of
mar keting strategi es and an objective of a firms public relations departmnents.
This | eads not only to demand for equi pnent and services for production itself
but also to demand for services to comunicate the environmental attributes of
new products and processes, and for the creation and transm ssion of the
environnental credibility required by public opinion.

21. Finally, Governments are pressing for transparency of corporations on
environnental matters. Transparency is a conmponent of the EU s Eco-managenent
and Audit Schene. The United States' Superfund Amendments and Reaut hori zation
Act, section 313, includes provisions for wunprecedented public access to
envi ronnental information about the different aspects of corporation activities.
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22. To sum up, three main driving forces fuel the expansion of the
environnental market: increasing and stricter environmental regulations,
conpetitiveness, and public pressure.

2. The environmental industry

23. A nost inportant and noticeable effect of the environment issue has been
the rise of the environnment industry. There is no clear-cut definition of what
the environnent industry is, and in fact any definition is difficult for, inter
alia, the foll ow ng reasons.

24, There is no specific standard industrial classification (SIC) code to
portray environment industry products. Nunerous firns claimto operate in the
environnment market serving a great variety of fields including pollution-
abatenent and control equipnrent mnufacture, water-treatnment plant and
construction, solid-waste and hazardous-waste managenent, engineering and
consulting firms, analytical |aboratories, scrap-recovery, recyclers and resource
recovery firnms, conpanies producing environmentally friendly consuner goods, and
so on.

25. The environment industry is composed of many traditional firns that have
extended their activities in order to produce equi pnent or to provide services
for the managenent and sol ving of environnental problens.

26. Environnmental firns are rather new, and few of themare nore than 20 years
old; in France two-thirds of the existing firnms providi ng environnental services
are no nore than 15 years old and nore than 25% of themare |l ess than five years
old. In the United States, many environnental firns started during the late 1970s
or early 1980s. In Italy, three-quarters of the firns operating in the
envi ronnental sector were set up after the 1960s. In the forner Federal Republic
of Germany, in spite of the incentives of the first Environnental Programe
 aunched in 1970-1971, about one-third of the environnental firnms initiated their
activities after 1981. The quantification of firnms pertaining to the
environnental sector is a matter of controversy. A reasonable estimation is that
there are nore than 5,000 German firnms offering equi pment, plants, processes,
technol ogi es, goods, know how and services for environnental protection. No
accurate data are available for the nunber of firns operating in other segnents
of the environmental sector. Al toget her, CECD has estimated the nunber of
American environnmental firms at about 12, 000. For their part, Wall Street
experts reckon that there are no nore than 80 firns of which shares are traded
outside the Stock Exchange Market. In ltaly it is estimated that there are about
360 firms offering abatenent technologies, and to this figure should be added
nmore than 1,000 firns offering environnental services.

27. Envi ronmental firnms can be classified depending on what they provide: (i)
equi pnent: treatnent plants, scrubbers, end-of-pipe filters, equipment for
col l ection and transport of waste, nonitoring and control equipnent, engineering
and design; (ii) non environnentally damaging or environnmentally friendly
products such as bi odegradabl e products, for exanple bi odegradabl e plastics and
bi odegradabl e or non-polluting detergents, catalyzers, |ead-free petrol, non-
toxic paints, substitutes for polluting products such as PCB or CFC, and the
like; (iii) environnental services, which include water nanagenment and
purification, waste managenent, recycling, conservation of threatened or danaged
natural areas and habitats, renedial services, environmental technol ogical R&D,
economic, legal and Iliability managenent, technical advice, managenent
consul ting, risk analysis and assessnent, insurance services, data services and
dat abase managenent and environmental training.

28. Mar ket analysts divide the environnent industry into five branches:
recycling or disposal of solid waste; recovery of deteriorated areas; air
pollution control; water treatnent; and engi neering and consul tancy services.
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29. The OECD describes the environnment industry on the basis of its product
structure, distinguishing four nmain areas of environmental equipnent and rel ated
services: water and effluent treatment; waste managenent; air quality control
and others, including |and reclanmation and noise. This classification does not
consi der the production of those technol ogies to be incorporated into the various
i ndustrial processes to save energy and materials or reduce residues, frequently
naned as | owwaste, clean or environnentally sound technol ogies.

30. Equi pnent production represents nearly 76% of the value of the environnment
i ndustry's output, while the remaining 24%is accounted for by services, nostly
related to the installation of pollution abatement and control technol ogies. The
equi pnent share is higher in Japan and lower in the United States, standing at
79% and 74% respectively.

3. Technology and the environment

31. Envi ronnmental technologies can be classified in the following five
categories: (i) add-on or end-of-pipe technol ogies for pollution nmonitoring

control and abatenent; (ii) recycling technologies; (iii) environnentally sound
or clean technologies that incorporate environnental criteria from their
conception; (iv) technol ogies for the production of environmentally sound goods;
(v) technologies that reduce or nodify the characteristics of inputs in the
producti ve process;

32. Despite a vast array of technologies labelled as environnental or
environnental |y sound, nost are actually technol ogi es devel oped ex-post-facto
in order to conpensate for or to stave off the negative environnental effects
of conventional technol ogy. They evolved in response to the dom nant anti-
pol lution and pollution abatenent policies of the ate 1960s and the 1970s. The
rationale was to provide a quick solution to conply wth environmenta
regul ations wthout nodification of existing technological processes and
routi nes. However, conpensatory technological solutions have a series of
l[imtations: (i) they inply additional investnent and costs in terns of human
and financial resources to be allocated to R&D; (ii) they are frequently energy-
i ntensive, often through polluting processes; (iii) they can cope with visible
probl enms of pollutants and waste, and nmay be useful for the recovery, re-use and
recycling of materials, but they hardly conpensate for "invisible", non-
"mar ket ed" damage caused by conventional careless technology; (iv) they are
mai nly oriented to industrial processes and urban areas; and (v) they postpone
the creation of real environmentally sound technol ogies, extending the trajectory
of conventional environmentally carel ess technol ogy.

33. In the long run, end-of-pipe technologies are likely to be replaced by new
technol ogi cal processes incorporating environmental criteria in their design.
Most probably these new processes will require changes of productive cycles or

the conplete substitution of conventional technol ogies. Their devel opnent is
determined by strategic criteria of medium and |ong-term conpetitiveness and
their investnent inplications.

34. Envi ronment al R&D expendi tures have increased in recent years, being even
hi gher than those in traditional R&D areas: Italian industrial expenditures on
environnental R&D are |arger than those on energy-savi ng R&D

35. The new manageri al approach requires diverse professional skills and new
creative practices, nethods, nodels and technology. In its turn, environnenta
technol ogy brings forth the need for new skills and services needed to operate,
mai ntain and repair the technol ogy.

111. ENVIRONMENTAL SERVICES

1. The concept of environmental services
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36. It is necessary to clarify the neaning of the expression "environnenta
services" used in this report. The expression has been used by experts dealing
with the environment in relation to the basic non-nmarketed econom ¢ functions
of the environment which, together with natural resources, constitute the natura
capital. For many of these functions there is no market and therefore econom c
indi cators or signals are non-existent. The absence of economc signals is often
associ ated with the nmal functioning of narket forces, yet in nmany cases it is nore
due to the fact that for services provided by nature markets sinply do not exist.
These functions have no market expression, they lack a price. This is the case
of the water cycle and soil functions, clean air, biological diversity, |andscape
anenities, the assimlative capacity of nature (or sink function), and specific
functions of ecosystens such as their self-purifying, buffer and regenerative
capacities.

37. Human activities have increasingly used these natural functions w thout
any consideration for their rational use, adequate managenent, conservation and
renewal , not to speak of their enhancenent. The m ssing market expression, price,
for these resources, together with the natural propensity to over-use comon and
free resources, resulted in the abusive use of environmental functions. The
natural capital has been depreciated at growing rates, and it has been used
Wi t hout any replacenent, resulting in a loss of environnmental functions, which
are therefore becom ng increasingly scarce. The relevance of environnental
functions and resources for productive activity, but above all for the survival
of manki nd, nmakes it inperative for the econom c reckoning to include the |oss
of environnental quality and functions as capital depreciation to be charged
agai nst producti on.

38. In order to internalize the costs of the |oss of environmental functions,
econom ¢ activities should change in ternms of their behaviour and organi zation,
and new technol ogies, nethods and tools should be introduced. In this

connection, a conplex ganut of new economic activities have energed, anong them
a new type of services.

39. In this report those "services" provided by the natural system wll be
termed environnental functions, or environnental resources, while the expression
"environnmental services" is used to refer to the economc activities that provide
econom c services related to environmental issues, meaning services necessary
to deal with, and to solve, environnental problenms or that pernmt the adequate
use of natural and environnental resources and functions.

2. The demand for environmental services

40. Wth the rising environnental concern, the demand for environnental
servi ces has increased, yet there is no systematic information as to who consunes
them and who provides them and the type of service required is often poorly
defi ned.

41. As in the case of the environment industry, the growing demand for
environnental services is notivated by three |eading forces: increasing and
tighter legislation and regul ation, public pressure, and econom ¢ and fi nanci al
consi derati ons.

42. Environnmental |laws and regul ations, the setting of standards, and the
adoption of sectoral or geographical environnental neasures, as well as the
adoption of national environnental plans, generate, directly and indirectly, a
demand for environnent-related services. |In addition, States, municipalities
and |ocal governnments are adopting their own environmental regulations,
frequently nore stringent, in order to cope with | ocal problens, thus inposing
extra requirements on firms.

43. It is obvious that the nere enactnment of regulatory neasures does not
automatically result in environnental awareness. Conplenentary neasures are
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needed to persuade firns and consunmers to adopt environnentally sound behavi our

Conpl erent ary neasures include the promotion and support of environnmental R&D
the diffusion of information and environmental know edge, the training of
personnel, and the financing of programres to pronote environnentally sensitive
decisions and their inplenmentation in a cost-effective manner

44, Government policy contributes to the materialization of the demand for
envi ronnental services that otherwise are likely to remain sonething that nobody
can afford because of the large and risky investnment and the often meager short-
term benefit. Many environnental services are provided by Governnents and | oca
authorities, which are in fact anong the larger clients of the environnent
i ndustry.

45, Avail abl e administrative resources to ensure conpliance fall short in
relation to the generation of environnental |aws, jeopardizing their
ef fecti veness. Aut horities have to enlarge their environnment departnents,

endowi ng them with skilled personnel and services such as data gathering and
processing. The sinple decision to set up a new environmental standard or
regul ation creates a nyriad of demand for services and skills.

46. On the other hand environnental regulations require firnms to have clear
environnental credentials to accede to different traditional services or
activities. Banks and insurance conpani es are asking searchi ng questions about
the environmental track record of enterprises seeking credit facilities and
i nsurance cover. Investnent trusts explore environmental classifications that
can be wused to rate the environnental risk attached to conpany shares.
Environnmental auditing, risk assessnent analysis and the like are therefore
needed, and for that industry relies on specialized consulting firnmns.

47 Simlarly, environmental inpact studies and assessnent (EIA) are included
in alnost every regulation concerning new investnent. EIA is a complex task
involving different disciplines, field work, |aboratory testing, etc., that
ordinary firns can hardly undertake, so they have to resort to specialized
consulting firms. This conplexity also poses problens for the authorities, and
often the adm nistration has no capacity in this area. In sone countries the ElA
systeminvol ves an external review process which seens to be very effective. In
the 1980s EI A systens wi thout external review nmechani sns generally tended to
falter.

48 O'ten ElIA studi es nmust be acconpani ed by additional technical reports; for
exanpl e Mexican | aw includes the obligation to carry out risk assessnent study
for those activities considered to have a high risk or to be dangerous, such as
the mani pul ati on, processing, transport and use of toxic substances. Once again
this type of study requires specialized professionals.

49 Laws, statutes and regul ati ons can be of nine types:

(a) Performance standards that set up quantitative limts on the
di scharge of a particular pollutant froma source;

(b) Desi gn standards that specify a technol ogy or nmethod of conpliance

(c) Process-oriented control to regulate manufacturing processes to
prevent em ssions, discharges or |eaks;

(d) Statutes inposing different types of nonitoring and notification
requi renents;

(e) Regul ati ons concerning restrictions (including banning) on
production, testing, sale, use and di sposal of specific products;

(f) Laws inposing remediation and conpensation to contribute to help
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cl ean up past environnmental danages;

(9) Mar ket instrunents such as pollution taxes or tradable permt
schenes;

(h) Permts;

(i) Regul ati ons on the unlawful conduct of third parties with which
firms have business rel ationships (e.g. a purchaser of real property

may assune the environnmental liabilities incurred by previous
owners) .
50 Environnental duties and requirenents also cone from national and

international financing institutions. Financial markets require detailed
environnental information and discrinminate in favor of environnentally sound
proj ects and conpani es. The Operative Directive issued by the Wrld Bank provi des
that an environnmental assessment is "normally" required for certain categories
of project. The European Bank for Reconstruction and Devel opment (EBRD)
publ i shes annual reports, and other reports as appropriate, on the environnental
i npacts of the Bank's |ending operations. The need to provide environmental
information to financial institutions results in demand for specific
envi ronnental services.

51 A survey sponsored by UNEP on the financial services sector shows that 75%
of the respondents believe that environmental issues have a material inpact on
their business. It indicates that financial risk associated w th environnment
liability arising fromthe extension of credit is becoming a major concern for
financial institutions all around the world. Al though environnmental criteria are
not yet explicitly included in overall |ending and investnent strategies, the
study reveal s that 80% of the respondents perform sonme degree of environnenta
ri sk managenent on the debt aspects of their business. In addition, over 50% of
the respondents performeither environmental inpact assessments or environnental
credit risk analysis on a regular basis and add environnental criteria to the
credit review process.

52 The sane study says that the nost frequent requirenent by governnental and
non-governnental institutions relates to environnental credit risk analysis. To
perform such analysis, the financial service sector needs trained staff and
accurate data on environmental matters.

53 In general, increasing environmental regulations result in increasing
reporting requirenents, i.e. data that nust be collected, processed and
eval uated. Besides ex-post reporting information, there are also grow ng
requi rements for ex-ante environnental information in relation to planned
activities.

54 The increasing need for environmental services is encountered by firms with
di fferent strategies:

1. Rel yi ng on services provided by environnental specialists;

2. Upgr adi ng i nternal environnental divisions;

3. Creating specialized environnental firns as subsidiaries or joint

ventures with other firms;

4. Acquiring small successful environnental firms.

55 A few exanmpl es can be given to illustrate sonme of these strategies. In 1988

DuPont invested nearly US$ 600 mllion for the managenent and elim nation of
solid waste and air and water pollution control, plus a provision of US$ 200
mllion for the preparation of future programes. The sane year Mnsanto invested
US$ 207 million in its own environmental programe.

56 Philips joined other manufacturers of batteries to set up an enterprise
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to recycle nickel-cadm um batteries. Bayer, BASF, and Hoechst created Dual es
System an enterprise that collects, selects and processes used packing
materials. IBMtook control of Valne (Valorisation de Métaux), a small enterprise
in Cal vados (France) specializing in the conplete dismantl enment of conputers.

57 However the majority of firns have no capacity to undertake the above-
menti oned strategies and have to rely upon specialized environnental service
firms.

1V. THE ENVIRONMENTAL SERVICES SECTOR

58 The increasing demand has stinulated the creation of several types of
environnental service firms. A quick |ook at specialized directories, magazines,
newspapers, advertisenents and publicity reveals that experts and firnms providing
envi ronnment al services have nushrooned. It al so gives the inpression that these
firms and experts deal with a large myriad of subjects.

59 In the United States, the OECD estimated that there are about 12,000
envi ronnental and consulting companies, anong them well known firms such as
Arthur D. Little, Deloitte and Touche or MKinsey. In France different
estimations put the nunber between 400 and 1,000, while it has been reported that
in the United Kingdom there are 225 consulting firms providing, anmong other
services, environmental auditing or auditing advice. The same source indicates
that environnental auditing represents about 5% of their tinme. This type of
service can be nanmed "soft"™ environnental services.

60 The environmental services sector is dom nated by conpanies to which the
environnmental activity is the extension, sometines |ogical although always very
recent, of other activities. The largest eight French firnms supplying
environnental services nake only between 5 and 45% of their turnover from purely
environnental activities. The American Jacobs Engineering Goup (Pasadena,
California) derives only one-quarter of its business from environnental worKk.
In Italy 40% of environmental firms make |ess than 50% of their turnover in
environnental activities. Among the consulting firms, Arthur D. Little, one of
the leaders in the environnental field, makes about 20% of its nearly US$ 400
mllion annual revenue from environmental consulting. OCbviously there are firns
that are basically "environmental " such as Waste Management (now WWX), the |arge
Ameri can transnational environmental services conpany, the Italian Daneco or the
Swedi sh Abb FI &kt .

61 The sector has a high and increasing degree of concentration. In France
20 firms represent nore than 80% of the total turnover of firns providing
environnental services. Two firns, nanely the Conpagni e Général e des Eaux and
the Lyonnai se des Eaux, own a conplete network of subsidiaries involved in the
collection and transport of wastes, incineration, incineration of toxic wastes,
water treatnent, etc., operating in France but also in other European countries,
Asia, South Anerica and North America. Concentration is particularly notable in
the water and waste-water treatnent sector, where these two firms together with
Saur practically control the area. In the United States, the |arger share of the
envi ronnental business is commanded by firms such as Browi ng-Ferris and WW (t he
Waste Managenent group), which are rapidly expanding in Europe through
subsi di ari es such as Waste Managenent Nederland and Recycl e Nederl and Netwerk
or by acquisition of the control of national firms in Italy or France (VW4
France). WWX operates in Spain, Mexico, Argentina, Australia, New Zeal and,
I ndonesi a, Sweden, Germany, Hong Kong, etc.

62 The market is dominated by well known consulting firns that have expanded
their activities with the creation of environmental departnents or specialized
environnental subsidiaries. This is the case of Foster Weeler (UK), Phillip

Hol zmann (Ger nany), Danes and Moore (USA) and many ot hers. These firns provide
what can be named "hard" services.
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63 Environnental services fall under one of the follow ng broad categories:

(1) Design and construction of environnmental industrial plants and
equi pnent ;

(2) Envi ronnmental standards and controls;

(3) Studi es, anal ysis and nmanagenent of natural environnments;

(4) Envi ronnmental inpact studies and assessnent;

(5) Eco-auditing or environmental auditing;

(6) Design and i npl enmentati on of programes on | andscape nmanagenent;

(7) Envi ronnment al projects;

(8) Advi ce on environnental strategies;

(9) Envi ronnental |aw and | egal services;

(10) Technical solution of environnmental problens |ike waste treatnent,
recovery of residues, cleaning of damaged environnments, management
and recovery of contam nated |and, clean-up programes;

(11) Environnental risk and insurance;

(12) Eco-marketing;

(13) Environnental information and conmuni cati on

(14) Environnental training;

(15) Provision of environnental anenities;

(16) Technical and |egal services for consuners;

(17) Design and nanagenment of conservation programmes;

(18) Environnental data systenms, environnmental software progranmes,
expert systens, and conputer-aided environmental planning.

64 Cenerally an environnmental firm acts as a main contractor for severa
envi ronnmental services which require skills that traditional firnms possess only
partially. In this case what is appreciated is the capacity of a given firmto
secure the collaboration of different specialized firms and to pool together
their expertise.

65 From the technology perspective, there is often no need for great
envi ronnental specialties but rather engineering capacity and/or capabilities
for planning, coordination and nmanagenent that can allow the firmto enter the
mar ket and to assune the role of main contractor

66 A pattern prevailing in Europe is that the firns that supply equi pment do
not produce or construct anything with their own |abour force; their role is
either to engineer the equipnment or the main technol ogical component, or
coordinate activities related to the construction of plants and physical
facilities. Labour is normally provided by local builders. This is why
environnental firns often appear to have only small enploynment inpacts, since
their manpower is actually conposed of engineers, with little unskilled or wage
| abour .

67 It is likely that, within the overall environnental market the area of
environnental services will grow at a higher rate than environnental equipnent
and related services, for industry is noving to nore environmentally sound
managenent and will incorporate energy- and material -saving technol ogi es and | ow
or non-waste technologies in their production processes. Efficiency in the use
of raw materials and the trend towards material-saving will therefore increase,
wi th di mnishing production of residues, pollutants and wastes.

68 The OECD has estimated that the environmental market will expand at an
overall rate of 5.5%but at a rate of 5.0% for equipnent and 7.4% for services.
The forecast results froma rate of expansion of 5.5% for the OECD countries,
4% for Central and Eastern Europe and 6.8% for devel oping countries. Since the
CECD countries represent about 85% of the world market for the environnent
i ndustry, the bulk of the demand wll still be concentrated in devel oped
countries.

1. Environmental services subsectors
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69 The environnental services sector is highly fractionated, operating with
a large nunber of engi neering and construction contractors' firnms, water
treat ment conpani es, solid-waste and hazardous-waste managenent firns, recyclers
and resource recovery firms, individual environnmental consultants, ecol ogica
advisors, |landscape consultants and urbanists, environnental managenent
consul tants, environnental |aw counsellors, environnmental inpact assessment,
environnmental auditing and risk assessnent and managenment consulting firns, and
eco-marketing advisers, as well as firms specializing in environnmental data
systems, analytical |aboratories and R&D centres.

70 The areas covered range from decontam nati on of soil and water, the design
of water and air pollution control neasures, environnental inpact statenents and
assessnment, environnmental auditing, the marketing of environnental products, the
management of protected areas, the conservation of threatened or danmaged
habitats, the design of new processes and products, chem cal analysis and tests,
and environnmental R&D, to training and education on environnmental matters.

(a) Environmental engineering and design services

71 This category includes firms and professionals from the engineering
di sciplines, the main asset of whomis technol ogi cal know edge and experti se.
They are concerned with environnental damage and its physical neasurenent; the
desi gn of decontam nation and pol |l uti on abatement equi pnent; and the design and
construction of plant for waste and waste-water treatnent. Frequently they design
equi prrent and plant, ensuring their entry into operation and even partici pating
in or undertaking their construction (e.g. Cerchime and TES in France, or Daneco
in ltaly).

72 Wth reference to the UN Provisional Central Product dassification (PCPQ),
this type of service corresponds to those included in classes 86711: "advisory
and pre-design architectural services"; 86721: "advisory and consultative
engi neering services"; and 86724: "engineering design services for the
construction of civil engineering works".

73 Engi neering environnental firms frequently specialize in a particular
sector: water, air, solid and hazardous waste, energy, renediation, noise, etc..

74 Neverthel ess, real environnental specialists are scarce, nost environnenta
engi neering firns have activities that go far beyond the environnent, and ful
speci al i zati on on environmental engineering and consulting is rare. Environnmenta
activities, both on the engineering side and as they relate to advi sory services,
represent no nore than 30% of their activities, for their main activity renains
traditional industrial equipment and infrastructure.

75 This is the fastest growi ng environnental service segnment. In sone cases
thi s expansion has been pronmpted and facilitated by governnental policies and
measures such as those provided by the Anmerican CERCLA, superfund renedia
i nvestigation and feasibility studies. In the United States, this type of

envi ronnental service firmhad an annual revenue of about US$ 13 billion in 1991
with an estimated annual growth of 20 to 30% This rate is likely to slow down,
with an expected annual revenue of about US$ 50 billion by the year 2001.

(b) Solid waste management, recycling and energy/resource recovery

76 Popul ati on expansion and nore diversified life styles generate grow ng
anounts of industrial, agricultural and consuner waste.

77 In analyzing this, environnental services encounter constraints due to the
poor definition of waste and of waste management, the lack of data and
statistics, and difficulties in identifying firnms according to the type of
operation they perform handling, selection, transport, treatnment and di sposal
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78 There is no clear-cut definition of waste, which is a social concept, for
in nature nothing is |lost and everything is transforned, re-used, recycled, and
reincorporated in natural processes and cycles. Besi des, what is considered
waste in a specific historical situation may not be in another, and simlarly
what is terned waste by a given society may not be in another. The concept varies
in space and tine.

79 In general, waste is anything that is discarded, whether it be toxic,
hazar dous, non-hazardous, |liquid or solid. WAstes are substances that are not
fully transforned, that have no economic value or for which recovery, recycling
or re-use is not possible for technical or econom c reasons, or because of socia
and cul tural habits.

80 The generation of waste inplies that nature is used as a sink: sone of its
properties, functions, processes or elenents are used to clear away socially and
econom cal |y unwant ed substances. The natural systemis providing services which
neverthel ess are not incorporated into the econom c cycle: they are not traded
in markets, hence not priced. It was traditionally assuned that the disruption
resulting from such use of natural functions is so small that it can be
di sregarded. Wien the anount of the waste is kept below the limts that the
natural system can degrade or absorb, the functioning of the natural systemis
not seriously affected, and it recovers its capabilities thanks to its
resilience. However, when the volume and frequency of waste discharge increases,
or the waste has noxious properties, cumulative and synergetic phenomena increase
the virul ence of the effects, which can becone irreversible: the capacities of
the natural system are exceeded and a process of environnental degradation is
triggered. At that nmonment social intervention is necessary.

81 The partial transformation of nmaterials, zero recovery and recycling, the
rel ease of gas and the dissipation of heat can be due to a poor understanding
of materials dynamics, insufficiently devel oped techniques, their inefficient
or careless use, or social and econom c reasons (high cost of recovery or of a
nore efficient transformation technol ogy).

82 The OECD has defined solid wastes as all substances undiluted in water or
in the air which a holder wi shes to or nmust dispose of, with the exception of
radi oactive wastes from nucl ear activities. From an econonmic point of view,

t hese substances should be treated as by-products of production processes and
consunption activities. Solid wastes are covered by division 39 of the UN PCPC

83 Waste poses several problens: disposal, triage, nmanagenent, recycling,
etc.. To deal with themis the main objective of waste management, an activity
included in the UN PCPC s division 62, class 62278: "whol esal e trade services
of waste and scrap and materials for recycling”, to sone extent in class 62279:
"whol esal e trade services of intermedi ate products, other than agriculture” and
in division 91, class 91123: "public adm nistrative services related to refuse
col l ection and di sposal operations, and street cleaning".

84 Waste originates in all sectors: industry, agriculture, conmerce, energy,
health services, household consunption, transport, etc. One of the nmjor
generators of waste is agriculture; in the European Union, agriculture generates
al most 50% of the total waste produced in the EU, though it is also the |argest
re-user of waste. Agricultural wastes have peculiar characteristics, and their
managenment is basically a type of in-farmservice. In 1990 the OECD countries
generated around 9 billion tons of solid wastes, including 420 mllion tons of
muni ci pal wastes and 1,500 mllion tons of industrial wastes, which in turn
i ncluded nore than 300 mllion tons of hazardous wastes. To this figure should
be added about 7 billion tons of agricultural wastes, residues resulting from
energy generation, mning activities, denolition debris, dredge spoil and sewage
sludge. G owing and increasingly diversified consunption is raising the anount
and variety of wastes, which could multiply four to fivefold by the year 2025.
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85 Solid municipal waste managenent is becoming one of the nbst serious
problems all around the world, particularly in urban areas of devel oping
countries, where it is reaching dramatic dinmensions. In the United States, it
is estimated that nearly 160 mllion tons of municipal solid waste are generated
every year, of which 40% by households and 60% by conmercial and industria

establ i shments. A European consuner rejects 1 kg per day, and this inplies about
150 billion metric tons per year in Europe. Forecasts indicate that the problem
will continue to grow, and collecting, transporting, sorting, recycling, treating
or burning such waste is a mjor challenge faced by I|ocal and nunicipal

aut horities.

86 Al t hough there are no authoritative data, nearly 65% of waste produced
in the OECD countries is disposed of in landfills, 15%i nci nerated on | and, and
17% either dunped or incinerated at sea, while the remainder is treated
chemi cally or exported and dunped in devel opi nhg countries.

87 Di sposal facilities in devel oped countries will dimnish as a consequence
of nmore stringent |egislation, nmaking an al ready existing problemnore serious,
for the existing disposal facilities are able to receive safely only about 50%
of the total waste generated. Landfills are becom ng increasingly scarce and
i ndeed should be progressively reduced. By the end of the decade, waste di sposa
costs could double or triple as disposal sites fill up and stricter environmenta
controls are inposed

88 Until recently, waste managenent, particularly municipal waste nanagenent,
has been a public service. The situation is, however, changing due to: the
growi ng vol une of waste generated; its increasing diversity; the operational and
techni cal conplexity of disposal - particularly in the case of hazardous waste;
the need to conply with increasingly severe |egislation and stringent technical

econom ¢ and environnental standards; the inportant capital investnent involved.

89 The solid waste service nmarket is expandi ng because of the growi ng and nore

diversified generation of waste, the tendency to contract waste managenent
services outside the firm and the increasing privatization of many public
environnent-rel ated services. It is estimated that in Western Europe there are
now nore than 50 conpanies with annual revenues of nore than US$ 1.5 billion
of feri ng waste management services to both public and private organizations.

90 Solid waste managenent, including recycling and energy/resource recovery,
is a multi-billion dollar business, worth US$ 46 billion in the United States
in 1991, wi thout including hazardous waste nanagenent, and it is forecast to
reach US$ 63 billion in 1996 and US$ 80 billion in the year 2001, neaning an
average annual growth rate of 5to 7% These growh rates are apparently sl ow ng
down in the United States, while Europe has yet to experience them

91 This environnmental service category refers to at least four types of
operation, each of them constituting a service in itself and allow ng the
possibility for a sort of firm specialization, yet it is also frequent that a
single firm provides nore than one of the four, or even all four services.

(1) Collection, transportation and landfill operations

92 A basi c component of waste managenment services involves waste di sposal and
destruction. According to the OECD about 70% of the nunicipal waste of the EU
countries and 60% of that in the United States is disposed of in landfill sites

The percentage is lower in Japan, i.e. 38% while in sonme individual European
countries such as Bel gium France, Italy, Sweden and Switzerl and, the percentage
is lower than 50% In 1985, estimated disposal costs for solid waste ranged
bet ween US$ 200 and US$ 2,600 per ton, with an average cost of US$ 500 for non-
i nci nerated di sposal and US$ 1,500 for incinerated disposal
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93 The problem is that while waste generation mounts, landfills becone
i ncreasingly scarce, and incinerators and other waste treatment plants encounter
growi ng public opposition and increasing difficulties to locate. So the
difficulties and costs of getting rid of ordinary rubbish are augnmenting. One-
third of current landfills in the United States will be out of space in |less than
10 years. In addition, waste disposal costs are increasing, having tripled or
quadrupl ed in several locations in the United States.

94 In Germany the landfill disposal price has increased as a result of
stricter legislation. In 1987 the dom nant management practice was classification
of ordinary waste with an average cost per ton of DM 20, with tightening |andfil
standards, costs doubled in 1989 and reached DM 120 in 1991. The current average
German landfill disposal price is higher than DM 200. The annual generation of
garbage in Germany is estimated at about 30 mllion tons, w th packagi ng waste
representi ng about 30% by wei ght and slightly over 50% by vol ume of househol d
waste yearly. The Federal Environnment Agency considers that, of Germany's 600
landfills, 500 will be closed by the year 2000 and the countries |andfill
capacity will be exhausted by the year 2020. On the other hand, the public
opposition to incineration has contributed to increasing the costs of
incineration facilities, which in some cases are beyond the limt of economc
viability.

95 The Conmission of the EU is establishing standards for waste disposal
including directives for landfill sites which will make them nore expensive
i ncreasing also the requirements and costs for their nonitoring.

96 A consequence of the treatnent of wastes by specialized plants, the search
for new |ocations for disposal sites and the reaction against incinerators is
that the transport of wastes has increased notably. Two alternatives are
considered: road transport or rail. Traffic congestion and the associated ri sk
of waste transport, particularly in the case of hazardous waste, seemto favour
the second alternative. There are al so econom c reasons: waste lorries require
addi tional fuel, wear increases, there is a need for extra and ad hoc vehicles,
staff costs increase, etc. It is also argued that road haul age increases
em ssi ons of carbon di oxide and nitrogen oxide. In Germany a waste-by-rail and
wast e-t 0- ener gy- pl ants schene has been adopted. Nearly 300,000 tons per year are
brought by train fromeight transfer stations to the Schwandorf waste-to-energy
plant in Bavaria. Oher schemes operate from Enden and Langwedel to the
Bremer haven i ncinerator or in other Bavarian areas such as Nurenberg, Coburg or
Kenpten. The di stance between the sources of wastes and the plants fluctuates
between 40 and 186 km averaging 74 km 40 kmis considered the m nimum vi abl e
di stance to conpete with road transport.

97 Waste transport is an expanding and profitable new service, as proved by
Lai dl aw Environmental Services of Canada, a large firm specializing in waste
haul age, particularly for hazardous waste.

98 The mounting difficulties of disposing of waste have induced the export
of waste to countries where disposal costs are still low, landfills are
avail abl e, regul ations are nore | enient or non-existent, or enforcement does not
operate. Most of these are devel oping countries. Gernmany is the |argest European
exporter of wastes, and until 1988 it was exporting around 2.1 mllion tons to
the former German Denocratic Republic. After reunification, this export was
shifted towards other, mainly devel oping, countries. To incinerate a ton of
residues in Europe can cost up to US$ 2,000, while discharging it into any site
in West Africa costs only US$ 20.

99 Anot her effect of landfill scarcity and increasing disposal costs is that
the search for new waste reduction and recycling technol ogy has becone nore
attractive.
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100 Wast e managenment services are provided by thousands of firms, frequently
local in character and operating official landfills; many of them face the risk
of closure because of new stringent design and operating standards or because
of growing conpetition from larger firns. This is a large and expanding
environnental service segnment that is comng to be domnated by |arge
transnati onal corporations such as Wste Managenent (WWX) and Brown Ferris
Industries (BFI). In the United States this narket is estimated at US$ 30
billion.

(i1) Waste-to-energy conversion

101 There are different types of waste-to-energy conversion: wast e
i ncineration, or generation of refuse-derived fuels.

102 Waste incineration is a capital-intensive process and very sensitive to
both the scale of operation and the cost of capital. It is very nuch dependent
on the conposition and quality of waste: where the waste has a high heat content,
the energy recovered, in the form of either heat or power, can reduce the
i nci neration costs. In the United States there are 153 plants currently in
operation and nearly 53 under construction. 1In the EU there were nmore than 500
incinerators of municipal waste, of which about 80% have energy recovery
facilities. It is estimated that the rmnunicipal waste of the EU could provide
energy equivalent to the burning of 1.5 mllion tons of coal per year

103 Ref use-derived fuel (RDF) refers to the transformation of municipal solid
waste by separating, in a series of stages, the conbustible portion of the waste.
The product is either a |oose fuel or a condensed pellet. This system can be
combined with material recycling schenes for glass, netals, paper, etc., for
whi ch there are secondary markets. This schene has been devel oped and is gaining
momentum in the United Kingdom Germany, Italy and the United States.

104 This environnental service tends to be very concentrated and to be operated
by large firms that have the capacity to build up the required plants: in the
United States there are 137 plants for the conversion of waste into energy
operated by firms such as Westi nghouse, Foster-Weel er, Weel abrator Technol ogi es
Inc (a subsidiary of WMX) and Ogden, which together represent nearly 70% of the
Anmerican market, estimated at US$2 billion

(iir) Recycling

105 In the early 1970s, waste was defined as a resource in the wong place.
Waste has indeed a value and frequently it can be turned into sonething
profitabl e dependi ng upon econom c, social and technical conditions. Waste can
be re-used or recovered for its original purpose, it can be recovered for
di fferent purposes, or it can be recycled, i.e. returned to the same production
cycle it came from

106 Roughly one-third of the waste generated in the European OECD countries
is subjected to recovery operations of sone kind. About one-third of the nearly
45 mllion tons of netal (alum num copper, zinc, lead and tin) consuned annually
in the CECD countries cones fromthe recovery of scrap and other netal residues

107 The recycling and recovery of nunicipal waste encounters severa
difficulties and has nmet with different degrees of success, depending al so upon
the country. Problens relate to the segregation of material, for different wastes
cannot usually be m xed in recycling processes.

108 Recovery operations include reclamation, recycling, direct use and
alternative use, which require the following main activities: collection
storage, transport, treatnent of wastes and al so the di sposal of wastes generated



by these activities thensel ves.

109 The vol une of waste recovered annual ly throughout the world is estimated
at about 300 million tons, enploying between 300,000 and 350,000 persons and
produci ng an annual gross revenue of nearly 32 billion Ecu. The market for this
service is estimated in the United States at US$ 2 billion

(iv) Industrial resource recovery

110 This market is formed by the reclamation of spent industrial materials,
i.e. scrap. It is a technol ogy-intensive activity and tends to respond to the
fluctuations of organized markets. In the United States, this service is
estimated to be worth around US$ 12 billion per year

(v) Waste reduction

111 The transition from the end-of-the-pipe approach towards a preventive
anticipatory one inplies that the guiding principle should be the avoi dance of
waste creation. The US Ofice of Technol ogi cal Assessnent defined waste reduction
as "in-plant processes that reduce, avoid and elimnate the generation of waste".
Activities undertaken after residue or waste has been generated are therefore
not consi dered "waste reduction”. Simlarly out-of-plant recycling, disposal and
treatment of wastes are excluded as methods of waste reduction. The US Ofice
of Technol ogi cal Assessnment has identified the following nmethods of waste
reducti on:

I n-plant recycling;

Changes in process technol ogy;

Changes in plant operation;

Substitution of inputs, mainly raw materi al s;

Qut put nodification using | owwaste or non-polluting processes.
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(c) Hazardous-waste management

112 Hazar dous wastes are those posing special problens because of their
toxicity. They need special care for their storage, transport and disposal to
ensure that they are isolated from human contact and to prevent them from
contam nating the environment. They include a wi de variety of substances,
al though nearly 50% of them cone from the chemical industry. The netal,
petrol eum |eather and tanning industries are anmpbng the |arger generators of
hazardous waste. A special category of hazardous waste involves hospital wastes

113 Worl d hazardous-waste generation is estimted at about 340 mllion tons
per year, of which nearly 300 mllion tons are generated in the industrialized
countries and 81% of that or about 275 million tons in the United States.

114 In the United States it is estimated that there are nore than 50,000 | and
sites where hazardous wastes have been dunped w thout any control or illegally.
The cost of dealing with the results of this uncontrolled dunping of hazardous
waste was estimated in 1998 at US$ 19 billion

115 Hazar dous-waste nmmnagenment in the United States is a US$ 14 billion
busi ness, with an expected growh rate of 2% 3% thus reaching US$ 18 billion
by the year 2001. Chem cal waste managenent represents the |arger share, while
nucl ear waste and hospital/nmedi cal waste account for about US$ 1 mllion each

The sector is controlled by large multinational firns, headed by WWX Technol ogi es
Inc. (former Waste Managenent) through its subsidiaries Chem cal Waste Managenent
in the United States and Waste Managenment |nternational PLC based in London and
conducting all WX s waste nanagenent operations outside North Amrerica. They are
the | argest providers of conprehensive hazardous and | ow | evel -radi oacti ve waste
services, including: hazardous waste reduction, recycling and resource recovery,
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trash-to-energy, col l ection and transportation, st or age, treat ment,
stabilization, thermal destruction, |owlevel-radioactive waste processing, site
assessnment, |icensing, radiological controls, deconmm ssioning, transportation

and di sposal

116 The magnitude of this activity is revealed by the revenue of the firns
specializing on it: in 1993 the revenue of Chemi cal WAste Management stood at
US$ 662 nmillion, while that of Waste Managenment |nternational was US$ 1,411
mllion; the former has 4,400 enployees and the latter 16,400. O her firnms
i ncl ude Westinghouse (mainly incineration services), DuPont (mainly agueous waste
treatnment), and Laidlaw Environmental Services of Canada (specializing in
transportation).

117 The increasing cost of hazardous waste disposal stimulates its export to
countries with available landfills, |ow disposal costs, |enient or non-existent

regul ati ons or poor enforcenent. To di spose of hazardous waste in Africa costs
between US$ 100 and US$ 2,000 per tonne. It is estinated that the average
di sposal cost for hazardous waste in Africais 4 to 25 times |lower than in Europe
and 12 to 36 tines lower than in the United States.

(d) Remediation services

118 This environnental service refers to clean-up activities and the energency
response to specific accidents (such as spill clean-up).

119 Al t hough still wunder-recognized, the problem of contam nated land is
becom ng particularly serious in both devel oped and devel opi ng countri es and goes
much further than the contam nation resulting fromaccidents. Land contam nation
has several causes, and it can be wi despread or diffuse, resulting froml arge-
scal e applications of contamnants to soils, as in the case of pesticides and
agro-chemicals in general; it can result from atnospheric fall-out originating
in nearby industrial or urban areas, from uncontrolled waste disposal
particul arly hazardous waste, or from poor industrial managenment and faulty
technol ogi es, for exanple |eaking pipes and tanks.

120 The nost frequent and extrenely expensive nethod is to dig up the soil and
dunmp it elsewhere. It has been reported that, in the United Kingdom to clean
up a 60 hectare site contam nated with heavy netals and asbestos cost US$ 45
mllion and involved excavating 1.2 mllion cubic nmeters of soil, transporting
it to alicensed landfill and replacing it with a mllion tons of sand dredged
froman adjoining river. The conplete task took two and a half years.

121 New t echni ques have been devel oped in recent years in order to clean soi
in situ, but they are very expensive and both capital and |abor intensive.

122 Firms active in these types of environnental services include
engi neering/ construction enterprises (see (a) above) and consulting firms relying
upon subcontractors for the constructi on phase of the cleaning/remedial service.

123 There are no reliable data concerning the magnitude of this market. In the
United States, it is estimated at between US$ 7 billion and US$ 11 billion per
year. In the United Kingdom Iland cleaning represents 3% of the estinmated UK
environnental market of £4.1 billion.

(e) Water and waste-water treatment

124 Ponds, |akes, groundwater, rivers and seas are increasingly used as
uncontrol |l ed disposal sites, so they are becomng dirty and even toxic for
veget abl e, animal and human life. Water treatnent is a huge and grow ng market.

125 Industrial plants are increasingly equipped to treat their water effl uent
by mechani cal, chem cal and biol ogi cal nmeans. However, drinking water must be
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decontam nated, and inland waters need oxygen treatnment to restore |ife whenever
it is threatened by increasing discharges of and consequent deconposition of
organic matter of human, animal, industrial or agricultural origin

126 This category of environmental service includes suppliers of equipment,
chem cal s and other materials, consulting engineering and construction services.
The services relate to several classes included in division 86, class 91123:
"adm ni strative housing and conmunity amenity services" and division 94: "sewage
and refuse disposal, sanitation and other environnental protection services" of
the UN PCPC.

127 Informati on and data concerning this market are difficult to get, for it
includes many firms with a long tradition in water nanagenent which unti
recently were not considered as operating in the environnental field, such as
the Lyonnai se des Eaux or the Conpagnie Générale des Eaux. In the United States
the market was estimated in 1992 to be worth US$ 23 billion with a growmh rate
of between 3% and 5%t hrough the end of the decade. However this figure includes,
wi t hout any clear distinction, different items such as: industrial and utility
capi tal expenditures, industrial wastewater treatnent and nai ntenance, municipa
and private water utilities' capital and mai ntenance expenditure, and munici pa
sewage treatnment.

128 Large firms such as Foster Weeler Enviresponse, DuPont, G oundwater
Technol ogy, Lyonnai se des Eaux-Dunez, Conpagni e Général e des Eaux, Wheel abrat or
(a subsidiary of WUX) operate in this area. Their transnational character can
be seen fromthe fact that, for exanple, 42.5%of the 93.6 billion French franc
revenue of the Lyonnai se des Eaux-Dunez is generated outside France. The firm
operates in 80 countries, including the United States, Australia, Canada, the
Czech Republic, China, Germany, Argentina, the Congo, Mexico and Thailand. It
currently has a ten-year contract to manage, together with Mexican partners, the
water and water treatnent services in the Federal District of Mexico City. A
simlar contract with Aguas Argentinas involves the major nodernization and
expansion of the water distribution network and waste-water treatnent
installation in Buenos Aires, an investnment of six billion French francs; when
conpleted, the network will have the capacity to serve a population of nine
mllion. Through its subsidiary, Degrenont is building the new drinking water
pl ant for Bangkok, Thailand, the Mesa drinking water plant in the Philippines,
the Buaran plant in Indonesia, the Anbatale plant in Sri Lanka, and the water
supply system in Gabon, as well as others in North Anmerica, Asia, Africa and
Latin Anerica.

129 Muni ci pal effluent is a main source of water pollution, and its treatnent
requires large investnents, normally preceded by assessnent studies. The
assessment services refer mainly to

- Wastewater treatment construction grants;

- Mini ci pal wastewater treatnent construction projects;
- Water discharge permts for new sources;

- Research and devel opnent projects;

- Ccean di sposal site designations.

130 In devel oped countries, these evaluations are carried out by governnenta
institutions such as the United States EPA agencies or their equivalent. In 1980
t he EPA published a study on the evaluation of the Environnent |npact Statenent
(EI'S) Programme for Wastewater Treatnent facilities covering 58 EIS. The
eval uation found that the EIS was effective in: (a) causing major changes in
projects; (b) providing nmore protection for the environnment; (c) inproving
opportunities for public participation in the decision-nmaking process; and (d)
provi di ng cost savings that were the result of project changes pronpted by the
El S process.

(f) Air-pollution control
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131 Air-pollution control services refer to activities relating to engi neering
desi gn and construction, equi pnent production for pollution control and abat enent
at stationary pollution sources (e.g. power plants) and nobile sources (e.g

catal ytic converters on vehicles), clean alternative fuels and additives (e.qg.
met hanol ) and instrumentation for em ssions nonitoring. Sone of these activities
are included in class 94040: "cleaning services of exhaust gases", of the UN
PCPC.

132 In the United States, this market is estimated at around US$ 20 billion
including US$ 5 billion for air-pollution control equipment and rel ated services
for stationary sources and about US$ 8 billion for equipnent for nobile sources
(rmainly catalytic converters). The United States forecast for the year 2001 is
US$ 30 billion, which is considered very conservative, for it underestinmates the
mar ket for nobile sources and does not include investnments in alternative fuels
and additives.

133 The leading firns operating in air-pollution control equipnment are the
Swedi sh Fl akt; Air and Water Technol ogi es (Research-Cottrel), Weel abrator (a
WWX subsi di ary), Joy Technol ogi es and Environnmental El ements. Mjor service firns
on air control are: ABB (Asean Brown Boveri) and Air and Water Technol ogi es.

(9) Analytical laboratory services

134 These environnental services are provided by |aboratories that analyze
environnental nedia sanmples - air, soil, water, sedinent sanples - for
monitoring, auditing or renedial purposes. They are included in division 85
"research and devel opment services" of the UN PCPC.

135 In the United States, this market has been estinmated at about US$ 1.7

billion, with a 5 to 7%annual growth rate. It is nore of a national service than
those exam ned in previous sections, although some transnational corporations
are present as partners, providing technology and capital, for |[ocal

| aboratories.
(h) The ecological consulting firms

136 This is a category of services that is clearly ecological in character.
The staff of the firnms concerned cone nostly fromthe |iving sciences disciplines
- bi ol ogy, ecol ogy, geography, and city and regional planning- and their approach
is minly global: they tend to be focused on analysis and assessment of
envi ronnental problens rather than on the techniques to deal with them Capacity
to diagnose rather than to cure seens to be their main asset. Their activities
tend to concentrate on environnmental inpact studies and assessnent. These
services can be termed environnmental protection services and include also
traditional ecol ogical and conservation activities, such as services related to
wildlife preservation and the managenent of natural areas.

(i) Environmental auditing services

137 Environnental auditing tools have evolved in response to specific needs
encountered by firms and Governnments. The first type of environmental auditing
was a response to environnmental regulations; it was a way for a conpany to check
that it was conplying with the increasingly volum nous and conpl ex environnent al
regul ations of the early 1970s, and it conprised environmental reviews, survey
assessnments or quality controls.

138 The need for eco-auditing increased in the 1980s in the United States with
the creation by the Congress of the Superfund, a trust-cumretroactive-law by
which firms can be held liable for the dumping of waste. Fear of incurring
liabilities in the Superfund led to the practice of auditing all new
acqui sitions. Today the regul ations force conpanies to review the environnent
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in which they operate and to make their activities conformw th standards and
norms, but in addition it is recognized that environnental auditing as an
envi ronnental managenment tool helps to inmprove a firms overall performance
Environnental auditing has therefore evolved towards a nechanism of self-
exam nation for internal operations, processes and technol ogies, including
adm ni stration, services and transport, as well as investnent decisions |ikely
to have environnental inplications, or in order to spot where environnmental and
human heal th probl ens m ght ari se.

139 In this perspective, environmental auditing is a nmethod of managenent
i nvol ving a conmplex task of data collection and processing to verify processes,
products and managenent activities of the firmwith a viewto their optim zation.
It is also a tool for the identification of potential hazards and risks. To sum
up, environmental auditing is a tool for

(a) The assessnent of environnental risks;
(b) Envi ronnental | y sound managenent; and
(c) Ensuring quality: "total quality nmanagenment”.

140 It is used to nmake a distinction between public audits, meaning those
audits performed in order to assess and facilitate conpliance with the |aw, and
private audits, which are those enbodi ed in the managenent practice of the firm
In terns of purpose, they can be categorized as audits of:

(a) Compl i ance, for the assessnent of the observance of rules and | aws;
(b) Acci dents, for the assessnment of civil or penal liability;

(c) Acqui sition, in the case of firms' acquisition or nerging;

(d) Ri sk, for insurance contracts;

(e) Energy, to assess energy performance;

141 A conprehensive approach defines environmental audits as: a basic
management tool conprising a systematic, docunmented, periodic and objective
evaluation of how well environmental organization, managenment systens and
equi pnent are perform ng

142 Services related to environnental inpact assessnent and environnental
auditing do not appear in the current systens of classification of economc
activities. Division 86 of the UN PCPC appears to be the npst |ogical one to
i nclude services related to environnmental inpacts, statenents and accounting.
In particular, sub-class 86501 on general nanagenent consulting services, for
both tools, EIA and EA, refers to business policies and strategies, as well as
the need to define managenent information system nmanagenents audits reports and
controls.

(j) Management and assessment of environmental risks and insurance services

143 The | ast decades have wi tnessed | arge environnent-rel ated accidents. Many
of them involve rather isolated events and are clearly linked with specific
activities (e.g Torre Canyon, Anpco-Cadiz, Exxon Val dez, etc). Oher
environnental accidents are the result of |ong periods of unknown incubation
(e.g. Love Canal, Seveso, etc.) or associated with technical mshap wth
unexpected, col ossal environmental consequences (e.g. Bophal). In addition to
these widely reported disasters, there are nore and nore |ess spectacul ar
accidents, which tend to go unnoticed and are not even reported by the nedia.

144 They are call ed environmental accidents since environnental disruption is
their characteristic, or because they occur as a consequence of anthropogenic
intervention in nature, or finally because the environnent is the medi umthrough
whi ch an expected event has pervasive negative effects, with the environnent
acting either as a spreading or as an anplifying mechanism An exanple of the
first is provided by oil spills in open seas, the second is illustrated by
deforestation, and the |ast by the consequences of the regular di scharge of toxic
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chem cals on the environnent, causing diffuse pollution, such as that resulting
from the use of pesticides, or the sudden release of toxic substances, as
occurred at Seveso and Bhopal

145 Envi ronmental accidents are very harnful to a firnmis image and in addition
have proved to be very costly, for each accident carries not only direct
financial penalties but also indirect costs. By the middle of 1990, Exxon had
al ready spent US$ 2 billion cleaning up the Al askan oil spill, which indeed |ed
many Anerican shipowners to raise liability insurance from US$ 100/US$ 150
mllion to about US$ 750 nmillion. Insurers are reluctant to cover pollution risks

over US$ 1 billion. In Europe, the magni tude of conpensatory settlenents of al
kinds is converging but it is still about one-fifth of those awarded in American
courts.

146 One nmonth after the Valdez accident, Exxon faced 31 |lawsuits and 1, 300
clainms, including an extra action for US$ 2 billion jointly agai nst Exxon and
Al aska Pipeline Co. At the same tinme Exxon was hiring 4,000 persons to undertake
the cleaning of the 3,035 mles of Alaska's coast affected by the accident, at
a cost of hundreds of mllions of dollars.

147 However, more than liability for accidents, whether big and dramatic or
| ocal and small, what concerns firnms is liability for day-to-day pollution. The
border |ine between sudden environnental danmage covered by insurance policies
and gradual damege not covered by them can be very tenuous. This is particularly
so in the United States, where courts of justice are exam ning cases in which
firms accused of pollution claimthat insurance policies cover all or part of
their pollution liabilities. In the United States, liability for the cost of
cl eaning up waste sites may fall on al nost anybody who has ever been invol ved,
i ncludi ng the operator of the site and any conpany whose waste was ever dunped
on the particular site. Mreover, the |law establishes the principle of strict
retroactive liability on environmental matters. This means that firnms are liable
for cleaning-up costs regardl ess of fault or negligence or even if the pollution
was caused by a previous owner of the site; they can also be held liable for
dunpi ng that was perfectly legal at the time when it occurred.

148 I nsurance premuns for pollution insurance, accidents aside, are extrenely
| abori ous to design and very expensive. Mny insurance conpani es have taken the
option of avoiding this Iine of business, but this is not easy. In the |late 1980s
nore than 100 cases agai nst insurance conmpani es were being examined in the United
States courts of justice, one for nore than US$ 1 billion, and in one litigation
a single firm presented clains against 270 separate insurers for their
environnental liabilities.

149 For the insurers, the environment can be very expensive; the US$ 470
mllion paid by Union Carbide (up to 1990) to Indian people affected by the
Bhopal accident was al nobst conpletely covered by insurers. The Exxon-Val dez
accident will certainly result, when paynents are conpleted, in |large | osses for
the insurance business. Nevertheless, insurance conpanies are starting to
di scover new opportunities for business in relation to | eakages and di sposal of
toxi ¢ wastes.

150 Several conpanies face difficulties in getting insurance coverage for their
activities, and this is particularly so for environnental service firms. Waste
managenment, particularly when potentially toxic, is inherently prone to
envi ronnment al accidents, and in fact an "environnental cleaning process” can be
at the origin of accidents caused by, for exanple, |eakages.

151 Petrol stations also encounter difficulties in getting insurance. It is
estimated that 68% of British petrol stations have hydrocarbon | eakages into the
soil, and the Environment Protection Act inmposes on owners the responsibility
for cleaning them up, but British insurers exclude soil decontam nation and
cl eani ng process frominsurance coverage, although they nay cover the repair of
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152 Still other economic activities facing difficulties in getting insurance
relate to products with a potentially hazardous character that can take a | ong
time to naterialize. For exanple, in the United States asbestos-rel ated accidents
have turned out to be anbng the |argest environnental accidents with the
i nconveni ence of a time |lag between an insurance policy being witten and the
clains com ng. Asbestos-related insurance liability could be between US$ 20
billion and US$ 50 billion, and at these levels many insurers nmay consi der that
the business is not worth entering. Even now they may feel thenselves highly
exposed because of insurance policies already witten in this field for which
clainms could still be coming in the next century.

153 Sone national laws require that the firms responsible for environmenta
cl eaning should be financially liable for the consequences of their work. This
type of regulation and the huge indemities inposed by courts result in
reluctance on the part of insurers to cover the cleaning process. It is not
uncomon, therefore, for large environnental firms to be in a situation of self-
i nsurance, frequently through a subsidiary.

154 Chem cal firms are anobng those prone to environnental accidents, for they
typically produce between 50 and 70% of all hazardous waste, either in the course
of the manufacturing process or in the form of final products. In the OECD
countries, nore than 200 serious chemical accidents occur each year. In the
United States, around 7,000 accidents involving hazardous chenicals occurred
bet ween 1981 and 1985.

155 There is therefore increasing concern about environmental risks, which are
defined as the probability value of an undesirable event and its consequences
that arise from a spontaneous natural origin or from a human action that is
transmtted through the environnent, causing harm to people who have not
voluntarily chosen to suffer their consequence, and their environnent.
Environnental risks can be classified in three categories:

(i) Ri sks related to long-term pollution resulting in adverse effects
on health, the natural system or the econony. The first case
(effects on health) refers to genetic nodifications, birth
deformties, cancer and the |ike associated with pollution. The
effects of acid rain on forests and natural ecosystens illustrate
the second. Finally, economc danage is present in both previous
cases, for they have an econom c dinension, but there are also
direct economic effects such as the increasing cost of the
mai nt enance of structures and equi pnent caused by pollution or the
need to install cleaning equipnent;

(ii) Risks of potential accidents in industry, agriculture, transport,
etc., such as: tanker accidents, nuclear and chemcal plant
accidents, failures of dans, pesticide accidents, etc. Mre than 60
significant accidents of this type were identified in the OECD
countries al one between 1975 and 1985;

(iii) Finally, there are risks related to natural disasters, such as
eart hquakes, tornados, volcanic eruptions, etc.

156 Al'l environnmental risks share a nunber of peculiarities, one of the nost
i nportant being the uncertainties concerning: the probability of the event's
occurrence; the nature and scale of the danger; and the likely extent of the
damage.

157 Increasing environmental concern and the frequency of environnenta
acci dents have notivated proposals for conpul sory insurance of environnmental
risks. This could mean that firms using particular processes and materials or
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operating in specific areas would be legally obliged to take out insurance cover.
However, environmental issues pose a diversity of problenms for conventiona
i nsurance practices. One of them is the high degree of possibility of
materialization of a given risk anong those exposed to such a risk. For exanpl e,
in 1984 in the United Kingdomthere were 5,256 licensed sites for the disposa
of controlled waste, of which 1,006 had potential |andfill gas problens and over
50% were closed and m ght need controls, while the Waste Di sposal Authority
consi dered that surveys were likely to discover others requiring renedial action.
This inmplies that the normal practice of spreading the costs of misfortune
befalling a few anong many running the sanme risk cannot be followed, for the
1,006 highly risky sites constitute too high a proportion of the total nunber
of registered sites.

158. In addition, the costs involved are relatively high: in the United Ki ngdom
the cost of investigation alone, not cure, is estimted at US$ 30,000 per
hectare, and renedial work on gas problens woul d exceed, according to reliable
estimates, US$ 16 mllion over a five-year period.

159. Moreover, environnmental deterioration, unless caused by an isolated
accident, normally occurs over long periods of tine, posing difficulties for the
identification of an adequate policy. The situation is further conplicated by
the fact that gradual pollution risk requires a fundi ng nechanismfor after-care,
once operations have ceased at the waste disposal site. Two problens arise: the
first is the period of insurance conpared with other types of long-term
i nsurance: for a waste disposal site, for exanple, it is estinmated at 50 years,
cal cul ated on the basis of 20 years' expected life plus a post-closure period
of 30 years requiring after-care. The second problemrefers to the difficulties
encountered in the reckoning of long-termcosts of after-care or remedial work
at a waste disposal site or the site of the accident, a situation illustrated
by the Seveso, Bhopal and Exxon-Val dez acci dents anong others. This nmeans that
reserving against future clains is conplex for the insurer and is likely to be
further conplicated by the tax treatnment of funds created in the absence of
reliable historical statistical data for actuarial valuation.

160. In relation to the last point, two aspects should be raised: one concerns
the high cost involved and the uncertainties associated with the estimation of
such cost. This leads to the second aspect, which is the availability of reliable
statistical data. The actuarial rating of insurance prem uns requires historica
statistical data which unfortunately do not exist yet. In the absence of adequate
i nformati on, prem uns may be i nadequate for the risk.

161. In such a situation it may happen that the insurer will be unwilling to
provi de coverage. In this case authorities can go further and make it conpul sory
for the insurer to provide coverage for environmental risks, which will inply

ei ther that Governnents woul d have to provide financial guarantees or that the
i nsurer woul d have to subsi dize the conpul sory environmental insurance from other
types of business, as a result of which the cost of the latter is likely to
i ncrease.

162. This issue creates other opportunities for environnental services, that
i s the managenent of environmental risks firms. Although the technique is still

at the early stages of developnent, it is likely to have an increasingly
important role in econom c and environnental decision-nmaking. Environmental risk
management includes risk assessment and rmanagenent techniques for the

identification, estimation, evaluation and nanagenent of environmental hazards,
followed by risk reduction. Environnmental risk nanagenent has to overcone severa
met hodol ogi cal and practical problenms: the identification of environnmental risks
is not easy, and it frequently occurs long after serious consequences have
al ready been felt; risks can never be neasured precisely; they involve a conplex
set of cause-and-effect relationships, and are often interlinked with each other;
risks tend to be wi despread over |large areas and sectors; and finally, socia
eval uations of risks tend to be very dissimlar



- 26 -

163. This type of environnmental service, being very new, |acks data and does
not appear explicitly in any international classification of economc activities.
The UN PCPC does not identify them explicitly, suggesting that they may fall
under the category of Qther Insurance Services protecting policy-hol ders agai nst
ri sks not el sewhere classified.

(k) Environmental monitoring and data

164. The design, inplementation and control of environnmental policy and
managenment requires inportant anpunts of data of different types and origins,
and it should be possible to manipulate this information in order to use it for
practical purposes.

165. Meeting the needs of Governments and firns has been facilitated by the
devel opnent of microelectronics, telecommunications, conputing, etc. The
expansi on of informatics has gone hand in hand with the dramatic decline in the
costs of collecting, processing and transferring data associated with the rapid
expansi on of the data-service industry.

166. In 1989 nore than 400 software progranmes on environmental regulations and
data for Governnents, enterprises and consuners were available in the market.
Yet the dynam c character of the environnental problematique has resulted in new
needs in ternms of know edge, information and data. To deal with the environnent
requires the regul ar gathering and assessnent of information and its use in an
evol vi ng cont ext.

167. The need to conmply wth regulations and the adoption of interna

envi ronnental management has notivated sone firms to evolve their own
environnmental data system The EU s directive on Environnmental |nformtion and
Title 1ll of the 1986 US Superfund Amendnments and Reaut horisation Act require
that conpanies have to report all the pollutants they emt. Many conpanies
realized that they did not even know what they were releasing, and today
corporate managenent has to get and use environmental data as regularly and
systematically as it uses financial information. The adoption of environnenta

audi ti ng generates additional pressure for the devel opnment of environnental data
syst ens.

168. The design and inplenmentati on of national or |ocal environmental policies,
strategi es, neasures, standards and criteria requires detailed, tinely and
accurate information and data systens for:

The di agnosis of the state of the environment;

The identification of causes of environnmental deterioration
Moni toring of the state of the environnent;

The desi gn of adequate environnmental regulations;

The preparation of adequate environnental |aws by |egislators;
Enf or cenent of regul ations.

NN AN AN AN
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169. Progress on environnmental data systems tends to be concentrated in a
relatively limted nunber of countries, nost of them devel oped. The nature of
the problem the increasing environnental concern and the need to respond to
national and international regul ations suggest that environnental data services
wi |l beconme a dynam c market.

170. The nonitoring of ecological conditions and natural resources is often
undertaken when a probl em becones obvi ous. Mdst environmental data are collected
in response to, rather than in anticipation of, environnental problens and tend
to be limted to a single environnmental nedium such as water or land or the
at nosphere, and tend to assess the inpact of a specific activity or pollutant,
frequently on a particular ani mal species.
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171. Currently environnmental data are collected independently by |ocal, state,
federal or national agencies to neet specific regulatory conpliance needs, or
in the context of individual research projects and/or national surveys or
regi onal or global nonitoring progranmes such as GEMS, GRID or | RPTC, supported
by international organizations |ike UNEP, WHO, WMO, | UCN, FAO, OECD and UNESCO.
172. The above shortcom ngs often result in lack of statistical rigor in the
design and analysis of npbst environnmental nonitoring networks. Environnenta

management for sustainabl e devel opnent requires the continuous collection of a
consi stent set of data over |ong periods. In conplex ecosystens changes occur
slowy, and many of them result from cunulative inpacts that can occur in
di fferent periods and have diverse origins.

173. The short-term | ocalized, single-agency, problemspecific and responsive
approach tends to leave little useful conparable information with which to assess
| ong-term envi ronnmental trends.

174. One international environnental data system is the International Register
of Potentially Toxic Chemicals (IRPTC) created in 1976 by UNEP. Its main
objective is to facilitate access to existing data on the production

di stribution, release and disposal of chemicals and their effects on nan and the
environnent. | RPTC collects and dissemnates the information on chemcals in the
form of Chemical Data Profiles, that is integrated data sets covering a broad
spectrum of subject areas related to hazard identification and risk assessment
of chemi cals. The data is conplenented with information concerning the managenent
of industrial wastes and |egal regul ations concerning each product. |RPTC has
nmore than 40,000 legal registers for nore than 8,000 chem cal substances for
whi ch there are | egal regulations.

(1) Environmental law services

175. Envi ronnent al policy and managenment nust be supported by |lega
environnental principles, rules and mechanisnms. Environmental topics present
several problens for their translation into | egal concepts. Environnental issues
are conpl ex and interact anong thensel ves while evol ving continuously. Many |ega
i nstruments have been evolved in response to specific local, national or
i nternational situations, resulting in the existence of conplex institutiona
mechani sns conprising those legal rules that technically are known as "l aws" and
the proliferation of sectoral and incidental regulations intended for given
situations, including treaties and other international agreements or specific
sectoral regul ations. Environnental |egislation includes political constitutions,
treaties, protocols and other international agreements, statutory edicts with
force of law, regul ations, technical standards, and others generally issued by
nati onal or |ocal governnents.

176. A frequent problem of existing environmental |aws and regulations is their
reactive and sectoral character, which neans that they are inadequate to dea
with problenms that are systemic in nature and should be antici pated.

177. In this situation, the el aboration of environnental laws is very difficult,
while expertise in the area of environnental law is extrenely scarce, despite
the fact that in devel oped countries environnental |aws are increasingly enforced
at different | evels of government and with a nuch expanded array of tools.

178. Enterprises often consider conpliance with environnental regulations as
burdensonme and costly, hence draining on profits. Laws and regul ati ons are vi ewed
as a threat to their conpetitive position or as obligations which involve
restrictive legislation. The fact is that conpanies are often ignorant about
environnental | aws or consider evasion to be a fair gane.

(m Environmental education and training

179. Environnental education and training have been a recurrent topic since the
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Conference on the Human Environment (Stockholm 1972), which reconmended the
establishnment of an international programme on environmental education. Since
then international conferences on such education have been held in Thilisi, New
Del hi and Moscow.

180. Environmental issues are permeating econonmic activities nmuch nore rapidly
than people can be educated or trained in environnental issues. Mst existing
envi ronnental education programes are oriented towards primary and secondary
school |evels and increasing environmental awareness anong young people, while
under gr aduat e programes convey general know edge on environmental science.

181. But environnental problenms are expanding rapidly and are having to be
sol ved today by a generation of professionals and technicians who have had little
or no exposure to environnental matters during their education. So managers,
techni cians and skilled workers have to integrate environmental considerations
into their day-to-day tasks. They attenpt to get environmental know edge through:
speci al i zed publications, conferences, sem nars, correspondence courses, externa

training courses and internal training progranmes. Industry incorporates
envi ronnental issues such as environmental managenent, environnmental |aws and
regul ati ons, waste managenent and treatment, pollution control, life-cycle

product assessnment and analysis, risk assessnent, eco-|abelling, eco-marketing
and so on in their "in-service" training activities in order to build up interna
envi ronnental capacities.

182. There is thus demand for environnental education and training activities
of different types: environnmental undergraduate studies, training for nmanagers
engi neers, econom sts, |awers, and other professionals, and specific training
for new environmental specialists.

183. Universities have an inportant role to play in environnental education and
training, but until recently very few had curricula covering environnenta
issues. This is true also for matters such as pollution and waste treatnent,
whi ch indeed should be part of normal engineering schools. An EPA report
i ndicated that only 10 to 15 of the United States' al nbst 400 engi neering school s
include in their curricula courses on pollution prevention, or waste nanagenent,
treatnment and mnimzation. Modst of the universities that include this type of
course are in developed countries such as the United States, Denmark, the
Net her| ands and Australi a.

184. Few business schools provide either short, specialized and intensive
courses on specific subjects or nore | engthy and general courses on environmenta
managenment: in the United States only about 50 to 75 out of nore than 700
busi ness schools include this type of course. About 12 universities in Europe,
nine in Canada, five in Asia and three in Latin Anerica give sone environmental
training.

185. Busi ness organi zati ons such as the International Chanber of Commerce (1CQC),
acting through the Industry Advisory G oup on Environmental Education and its
Learning and Environnental Action Programme (LEAP), pronote training on
environnental matters. Oher initiatives are being taken by international
organi zations such as the UNEP/UNESCO International Environnent Education
Programe, and UNEP training activities. ILO environnental training is mainly
concerned with the working environment, safety and health and vocational training
for empl oyers' organizations, workers and trade unions.

V. ENVIRONMENTAL SERVICES IN DEVELOPING COUNTRIES

186. The environnmental problematique in developing countries differs fromthat
of devel oped countries. Wile in the latter the environnental problematique is
basically related to the "quality” of life styles, in devel oping countries the
basic problemis how to use the natural environment sustainably in order to
accel erate economc growt h and devel opnment: as | ong as basic human needs remain
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| argely unmet, people in developing countries will tend to give lower priority
to prevention of anmenity damage.

187. Devel oping countries are encountering increasing environmental pressure
from devel oped countries in relation to global environnmental issues such as
climte change, ozone depletion, the erosion of biodiversity and so on. Yet at
the same tine they have to solve dramatic environnental problens originating in
the past exploitation of natural resources and from rapid urbanization and
i ndustrialization. These problens, although |ess fashionable for the North than
gl obal issues or the extinction of exotic species, are nevertheless nore visible
to | ocal populations, who suffer themdirectly. Actually these problens are as
i nportant as the global issues. For |ocal populations who have never used CFC,
who have no access to electricity, for whomthe only energy available is from
firewood or cow dung, and who have no access to drinking water or to basic health
services, to give priority to global environmental problens for which they
neither feel guilty nor assume any responsibility does not appear reasonable.
Solving their inmedi ate, |ocal environnental problens has the highest priority.

188. Priorities vary ampong devel oping countries. For exanple in sub-Saharan
Africa, contam nated drinking water and poor sanitation contribute to infectious
and parasitic diseases that account for nore than 62% of all deaths, tw ce the
| evel of Latin America. On the other hand, rapidly industrializing countries
encounter increasing industrial pollution and hazardous waste generation, which
conmpound wat er and sewage probl ens and other environnmental problens.

1. Rapid industrialization and the environment

189. Economi cally successful devel oping countries are encountering increasing
environnental problens caused by rapid industrialization and uncontrolled
ur bani zati on associated with poor infrastructure and |enient environmental
regul ati ons.

190. This increasing pollution is associated with growi ng generation of conpl ex
toxi c pollutants, including heavy netals, hazardous wastes and other forns of
pol | ut ant s.

191. In Thailand, at the end of 1989 there were nore than 51,500 small and
medi um si ze industries, conpared with 19,691 in 1979, of which 20,221 were
causing water pollution, as against 5,393 in 1979. The nunber of factories
generating potentially toxic wastes increased from 7,183 in 1979 to 17,057 in
1989. Wth current trends, the generation of these residues will triple over the
next 12 years, and nost of themare likely to be inadequately treated if treated
at all. The Government has built a waste treatnent unit for wastes originating
in 200 nediumand small electronic and el ectroplating factories in Bang Khuntien
near Bangkok, and it is investing nearly US$ 40 million in the construction of

three units for the treatment of toxic wastes in Ratchaburi, Chonburi and
Sar aburi .
192. In the Republic of Korea there are 79,167 nedi umsize and snall polluting

i ndustries (1991), of which 30,000 cause noise, 26,000 air pollution and 21, 000
wat er pol | ution.

193. Mexican sources of industrial pollution conprise about 1,261 factories
generating waste water, of which nearly 1,100 are cited in the states of
Guanaj uato and M choacdn and the rest in the states of Querétaro and Jalisco

In the Lerma-Tol uca corridor, 226 factories processing |eather, petrochem cals,
fertilizers, food, sugar, rubber, pulp and paper discharge wastes into the Lerma
river, and agrochem cal residues are added during the passage of the river
t hrough the states of Jalisco and M choacan

194. Collective waste-water treatnent systens have been developed in the
i ndustrial areas of Surabaya, Bikan and Karawauy in Indonesia. The industria
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conpl ex of Batam lsland, which will receive the industries to be transferred from
Si ngapore, includes units for the joint treatnment of domestic and industria
wastes, which are also planned for industrial areas in Jakarta and Surabaya.

195. Biological residues fromthe sugar, pulp and paper and rubber industries,
agro-industry, intensive pig, poultry and cattle farm ng, and plantations are
anong the nost polluting substances in devel oping countries. A large and rising
amount of organic material is discharged untreated into rivers, depleting the
oxygen content of the water and increasing the risk of them becomn ng anaerobic,
with disastrous effects on the fish population, |eading in sone cases to their
conplete elimnation. In Thailand, while agro-industry expanded by 124% bet ween
1980 and 1989, the denmand for dissolved oxygen in water bodies increased by 111%
in the textile industry, the figures were 120% and 95% respectively. On the
basis of economc growth forecasts, and assuming a direct cause-and-effect
rel ati onshi p between econom ¢ growt h and generation of industrial residues, the
bi ochem cal oxygen demand (BOD) will rnultiply by four in the next 20 years,
threatening the Thai freshwater system China, |ndonesia, MXxico, Taiwan Province
of China and many others face simlar problens.

196. In Mexico the BOD of urban and industrial waste-water is nearly 2,033,745
tons/year, of which the urban popul ati on accounts for 39% and industry for 61%

The I arger discharges of waste-water in Mexico originate in: the sugar industry,

with 38.8% of the total; the chem cal industry, with 21% oil, with 8.25% and
pul p and paper, with 6.0% The urban-industrial areas of México City, Quadal aj ara
and Monterrey are responsi ble for nearly 40% of waste-water discharged and about

35% of the country's BOD. The industry treatnent capacity is equivalent to 25.3%
of the total volume of waste-water generated. |If these plants were functioning
regularly, they would allow the elimnation of 233,680 tons per year of the
organi ¢ charge, neani ng about 10.5% of the total organic charge generated in the
country. Unfortunately, only 50% of them work regularly.

197. Pollution and waste disposal control in industrial areas such as export-
processing zones are frequently poor. Mst |iquid wastes are di scharged untreated
into rivers, streams or other types of nearby water bodies, while solid wastes
are dunped on | and sites |acking m ni mum saf eguards.

2. Hazardous wastes in developing countries

198. Hazardous waste is energing as a serious problemin devel oping countri es.
Pollution of soil and groundwater by hazardous waste is growing in many
i ndustrialized cities such as Bonbay where the Kalu river receives effluents
cont ai ni ng heavy metal s generated by nmore than 150 industrial units. Bangkok
Cartagena de | ndias, Al exandria, Guadal ajara, Mexico City, Mnterrey, Sao Paul o,
etc., suffer simlar problens.

199. The scarce and scattered information for devel oping countries indicates
that the generation of hazardous waste in Singapore is about 28,6000 tons per
year, while in Malaysia it reaches 417,000 tons and in Thailand 220,000 tons.
Heavy netals and industrial effluents of tanneries, textile mlls, chloro-alkal
and sulfuric acid plants, and electroplating and el ectronic factories, together
with organic material of the food industry, are dunped in the rivers passing
through or near the cities of Kuala Lunpur, Petaling Jaya and Penang i n Ml aysi a.

200. The large Egyptian industrial area located in Al exandria dunps effluents
in lake Maryut and directly into the sea, so the coastal waters are polluted by
heavy metal s and agrochem cals, and the nearby Abu Kir Bay is heavily polluted
by wastewaters from paper mlls

201. Simlar cases are reported in Latin America. Mre than 300 tons of
effluents with | ead, cadm um and ot her heavy nmetals fromnore than 1,200 plants,
pl us 900 tons of sewage, are dunped daily in the Tiete river as it passes through
Sdo Paul 0. I n Durango, Mexico, groundwater pollution by arsenic, reported since
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1940, has increased due to the over-exploitation of aquifers.

202. Few devel oping countries have adequate infrastructure to control the
handl i ng and di sposal of hazardous waste, and in nost of themno |egislation or
regul ati ons dealing specifically with this type of waste have been enacted

Whenever |egislation does exist, its enforcenent is frequently poor because of
the lack of infrastructure and econom ¢ and human resources.

203. Firnms dealing with hazardous waste disposal are alnpst non-existent,
wi t hout considering the fact that these firms nust be subject to strict contro
and regul ati ons, which are often mssing. Until 1985 there were no regul ations
for the disposal of hazardous waste in Mexico City, while in India it was only
after the Bhopal accident that stiff |egislation was enacted to strengthen the
regul ati on of the managenent, transport, treatnment, and disposal of hazardous
subst ances.

3. Urbanization and the environment

204. Urban environmental problenms are likely to increase dramatically in
devel opi ng countries. It nust be noted that while in 1930 only one of the world's
| argest cities was in a developing country (Buenos Aires), by the end of the
present decade eight of the expected 10 largest cities of the world will be in
devel opi ng countries. They will be: Mexico City, with an estimted popul ation
of 31 million; S&o Paulo, with nearly 26 nmillion; Shanghai, with nore than 22
mllion; Beijing and Rio de Janeiro, with about 20 nillion each; and Bonbay,
Cal cutta and Jakarta, each of themw th a projected population of 17 mllion.
In addition, nore than 40 cities in devel oping countries will have a popul ation
in excess of 5 mllion, anmong them Lagos, Manila, Bangkok, Cairo and Santi ago.
In this perspective the environnmental problens associated wi th inadequate
housi ng, poor sanitation conditions, |ack of drinking water, urban air pollution,
muni ci pal waste disposal and so on are likely to increase.

(a) Urban air pollution

205. Air pollution is particularly serious in several cities such as Mexico
City, Santiago de Chile, Taipei, Bonbay or Bangkok. According to WHO, nore than
1.2 billion people reside in urban areas in devel oping countries exposed to
| evel s of dust and snmoke (suspended particulate matter-SPM that exceed
recomrended WHO standards, resulting in severe respiratory probl enms, aggravated
by poor health and nutrition levels. It has been estimated that if the levels
of SPM were brought down to the annual average |evel reconmended by WHO, between
300, 000 and 700, 000 premature deaths could be averted. Hi gh levels of SPM affect
| abour productivity, for as many as 2.1 working days a year are lost to
respiratory illness for every adult in the |abour force.

206. Studies carried out in Latin America conclude that air pollution |evels
are so high that urgent control is required in Sdo Paulo, R o de Janeiro, Belo
Hori zonte, Santiago, Bogota, Mexico City, Mnterrey, Guadal ajara, Caracas and
Li ma- Cal | ao.

207. Increasing road traffic, and particularly em ssions fromvehicles, is the
mai n source of nitrogen oxides and lead in urban areas. In Thailand, transport
is the origin for 33% of CO emssions, 20% of SPM and 17% of SO. Wth the
present trends in the transport sector, it is estimated that, fromnow to the
year 2000, the emission of the main air-polluting gases will increase by between
25 and 30%in Seoul, between 150% and 165% i n Bangkok and between 300% and 330%
in Jakarta.

208. The presence of lead in the air is greatest where | eaded gasoline is used.
Al t hough in sonme developing countries the lead content in gasoline has been
limted or prohibited altogether, in nost of them|eaded gasoline is used: while
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93% and 96% of the gasoline marketed in Thailand and Ml aysia respectively is
| eaded, the figure in Australia is 64% in Hong Kong 62% in the United Ki ngdom
59% in Singapore 56% and in Norway 53% In 1970 the | ead concentration |eve

in the atnosphere in Mexico City was 5.1 ng/nt, conpared with 2.5 ng/n? in Los
Angel es or New York. By 1980 the |evel had been reduced to 3.6 ng/n? and in 1987
to 1.5 ng/nt thanks to the use of unleaded gasoline. |In Brazil the wi despread
use of an al cohol-gasoline mxture has led to a considerable reduction of air
pollution. Nearly 30,000 factories account for 13% of air pollution em ssions
in the metropolitan area of Mexico Gty (ZMM and for 37.9% of emi ssions of SO.

209. There are also environnental problems specific to sonme devel oping
countries. For exanple, between 400 and 700 mllion people, particularly wonen
and children, are affected by indoor air pollution created by inside burning of
charcoal, wood and dung, especially in rural Africa and South Asia.

(b) Solid urban waste management in developing countries

210. A very visible effect of expanding urbanization is the appearance of
uncontrol l ed dunp sites all around cities and, due to rapid urbanization, within
cities. In nost cities, squatter settlenents are usually not served by garbage
collection services, so urban solid wastes accunmulate in the streets. The
Egyptian case illustrates the magnitude of the problem wurban solid waste is
al ready accunul ating along the banks of the Nile delta, and forecasts show that
its generation will reach 16,900 tons daily by the year 2000, requiring nearly
6,200 ha of land for landfill purposes and 9,680 ha per year in the year 2025.

211. In 1991 in the greater urban area of Algiers, solid waste generati on was
calcul ated at 2,640 ton per day. In Tunis, the figure was 900 tons per day, with
a projected figure of 1,560 tons by the end of the decade.

212. Less than 10% of urban waste is treated, and only a snall fraction of that
treatment neets acceptable standards. G ven present trends, by the end of the
decade over 2 billion people will |ack basic sanitation, and about half the urban
popul ation in developing countries will |ack adequate waste disposal. Waste
problens differ greatly fromone case to another, with differences based on the
guantity and type of waste produced, the nmethod of collection and disposal, and
regul ati ons.

213. A Wirld Bank report noted that, while a citizen of a | owincone devel opi ng
country produces around 0.5 kg per person per day of waste and a m ddl e-i nconme
country generates between 0.5 kg and 0.9 kg of waste per person per day, a
devel oped country generates between 0.7 kg and 1.8 kg per capita daily. At the
same time, while the relative noisture of waste in devel opi ng countries ranges
bet ween 40 and 80% in devel oped countries it is only between 20 and 30% this
nmeans that the weight of waste in a | owincone devel oping country is between 450
and 500kg/nf, in a mddle-income country it fluctuates between 170 and 330kg/ n?
and in an industrialized country it is between 100 and 170kg/nf. This is due to
the conposition of wastes; while in a |owincone country organic material may
represent between 40 and 85% of total waste, in a mddle-incone country it is
between 20 and 65% and in a devel oped country from 20 to 50% This aspect has
i nportant inplications for urban solid waste managenent.

214. In 1988 Mexico generated about 21,246,275 tons of urban solid wastes,

meani ng nearly 260 kg per capita per year and 57,935 tons daily. The daily
col l ection capacity was about 40,554 tons, so 14,802,392 tons per year, i.e. 70%
of rmunici pal waste generated, was collected; however only 45% was di sposed of

in registered sites. By the end of the 1980s there were in Mexico five plants
for the treatnment and recovery of nunicipal garbage, with a capacity of 2,070
tons per day.

215. Manila, with a population of 7 mllion, generates 3,500 tons of solid waste
daily, of which 70%is collected, and in Cairo 15% of garbage is never coll ected.
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Ur ban wastes have been managed in devel oping countries by traditional systens
which in fact constitute, in sonme cases, an inportant "informal sector"”, as is
the case in Dakar. However, the nethods used, as well as the increasing nmagnitude
of disposal, has noved Governments to inplement new, nore systematic and nodern
appr oaches.

216. The nanagenent of urban solid waste in Cairo has been a traditional service
provi ded by the zebbelin, who are private garbage collectors with donkey carts.
The system is admnistrated by a contractor, wahi, to whom the zebbelin
subcontract the service for specific routes. They are paid for the service by
the custoners of the route they serve. Together with the right to collect the
garbage, the zebbelin also acquire the right to recycle it. The Zebbelin |ive
in well defined areas, on the outskirts of Cairo near the Migattam Hills, where
the coll ected garbage is taken. The nmethod used to separate recyclable materials
consists in dunping the garbage in the street, where the whole fam |y wal ks
through and sorts the garbage by hand.

217. In 1986 the governorate of Cairo invited tenders for garbage collection
from private conpani es, arguing the unhygienic nethod of the zebbelin. Facing
the risk of |oosing their nonopoly, the zebbelin and the wahi created their own
private conpany, the Environnental Protection Conpany, which won the contract
for garbage collection in Zamal ek and Mani al using notorized vehicles and based
on the sane traditional arrangenent between the zebbelin and the wahi.

218. The Governnent of Viet Nam created a special enterprise, URENCO to nanage
urban solid waste in Hanoi. This enterprise enploys 3,000 persons operating a
fleet of nmore than 200 vehicles of different types for the collection, cleaning
and treatnment of urban wastes. However, this fleet is not only rather obsolete
but, due to economic restrictions and the consequent difficulties in obtaining
spare parts, operates at only 75%of its theoretical capacity. Mreover, in the
narrow streets of the old city, garbage is collected by hand w th wheel barrows
directly fromhouses or the sidewal k where it is dunped. The cost for collection
is 500 dong per nonth, which will be increased to 1,000 dong in 1995/96. URENCO
provi des services to nearly 80% of the Hanoi netropolitan area, but it collects
only two-thirds urban residues generated. Nearly 52% of waste is organic,
conpared with 16% in Paris and 35% in Hong Kong, the paper conponent is only
2.7% while in Paris it represents alnmost 41% in Vienna 34% and in Hong Kong
21% and the share of glass is 0.5% while in Paris it is alnmpst 10% and in Hong
Kong 3% The total volunme of waste (collected) in Hanoi is 361,000 tons, of which
54,750 tons are industrial or generated in hospitals not receiving any treatnent.
It is estimated that this volume will double by the end of 1996. The m xi ng of
househol d wastes with potentially toxic wastes from industry and those of
hospitals creates serious risks for the population, polluting groundwater and
reaching, finally, the main rivers such as the Red River. The large organic
conmponent suggested a conpositioning process for the production of fertilizers
in order to replace inported nitrogenous fertilizers. A US$ 800,000 plant built
with resources provided by UNDP produces 7,500 tons of organic fertilizer from
30, 000t of solid waste per year, representing only 3% of the total urban solid
wastes of Hanoi. Fertilizer is sold at 4.8 dong per kilo which is nuch | ower than
the cost of production: 8.8 dong per kilo. The current average cost for urban
solid waste managenent in Hanoi is about US$ 2 per ton

() Urban water and waste-water

219. \Waste-water managenent and sanitation are pressing environnental problens.
The main sources of water pollution are sewage, industrial effluents (see V.1)
and stormand urban run-off in the cities, while in rural areas agricultural run-
off is probably the nost inportant.

220. The large majority of cities of one mllion inhabitants or less in Africa
and Asia have no sewerage system at all, and human and household wastes are
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dunped untreated in rivers, streams, ditches, etc. Wen a sewage disposal system
exists, it frequently serves only the rich residential areas. In India there are
3,119 cities, of which only 8 have full sewerage and sewage treatnent facilities
and only 209 have partial facilities. In Calcutta the sewerage system is
restricted to a third of the urban area, with about 5.5 mllion people living
in unserviced areas. Simlarly drinking water is piped only to the centre of the
city and the residential areas. In Madras the sewerage service covers 31% of the
city, and raw sewage thus flows freely into the watercourses near the city; only
2 mllion of the 3.7 mllion residents of Madras are connected to the | ocal water
supply system and the rest of the urban population nust rely on public taps or
wells if outside the service area.

221. Each day the Yanmuna river receives 200 million liters of Delhi's untreated
sewage. The untreated sewage of 114 cities of nore than 50,000 inhabitants is
dunped in the Ganges, in addition to industrial waste water (see V.2). Calcutta's
raw sewage i s continuously dunped from 361 outfalls into the Hooghly estuary,
together with untreated industrial waste.

222. Karachi's untreated effluents, industrial and urban wastes are di scharged
into the river Lyari, and only one third of households have piped water
connections while the rest use public standpoints or buy water from vendors.

223. I n Bangkok only 2% of the population is connected to a sewer system human
waste is disposed of through septic tanks and cesspools, and waste water is
general ly discharged into stormnvater drains and canals. In Jakarta there is no
sewerage system and septic tanks serve nearly 25% of the popul ation, while the
rest use cesspools, pit latrines or ditches. In addition, |less than 25% of the
popul ati on is connected to piped water systens, and 30% buy water from vendors.

224. In Shanghai, only a few houses have flush toilets, and | ess than 5% of the
sewage, nostly of industrial origin, is treated. The Suzhou Creek and the Huangpu
river receive near 3.4 mllion cubic nmeters per annum of industrial and donestic
wast es.

225. The situation tends to be worse in many African countries. Only five cities
in Senegal have sewerage systems, there is no systemat all in Kinshasa, and in
Khartum t he existing systemserves only 5% of the urban area. The supply of water
is also at fault in nost African cities: in Dakar, 28% of the houses have private
wat er connections, 68% nust use public standpi pes and the rest have to buy from
carriers. In Kinshasa, while the residential areas are covered by a piped water
network, only 20% of the poor sectors are connected to it.

226. Bacterial contam nation of Tunisia' s coastal waters is attributed to sewage
effl uents which, although treated to a secondary bi ol ogi cal stage, are discharged
i nto nearby drai nage courses, fromwhere they accunmul ate at the shore.

227. The Unum canal in Egypt carries nearly six mllion cubic nmeters per day
of drainage waters polluted with domestic and industrial wastes, as well as
agrochemicals collected froma large area starting in Cairo.

228. In Colonbia, untreated sewage is dunped in the Tunejuelito river. Sao Paul o
has only five sewage treatnment plants that can treat only 12.5% of the sewage
generated. In Mexico there are 361 waste-water treatment plants with a capacity
of 25.10n%/ sec and 282 industrial waste-water treatment plants with a capacity
of 20 nf/sec; this means that the country's capacity is about 24% of the tota
vol une of nunicipal waste water, estimated at 105 m/ sec.

4. Laws and regulations
229. Most developing countries lack regulatory, legal and institutiona

mechani snms to deal with environnmental problens. Wiere they do exist, often they
are not enforced either for administrative, economc or political reasons or



- 35 -

sinmply because of lack of trained inspectors. Besides, standards and met hods are
frequently inappropriate because they are nodelled on those of devel oped
countries w thout any consideration of |ocal socio-econonmc conditions or
environnental and cultural characteristics.

230. In some countries, although environnental regulations do exist, the
adm ni strative structures and nechani sns necessary for their enforcenent are
m ssing or do not operate. Frequently the problemis further conplicated by the
exi stence of a legal pluralism which inplies the coexistence of nodern
| egislation with customary or traditional |aws.

231. Licensing requirenments for new industries and site |ocations rarely include
envi ronnmental inpact assessnment studies. In Colonbia, sections 27 and 28 of the
Code on Renewabl e Natural Resources and Protection of the Environment call for
the preparation of El A documents for any activity likely to produce environnmenta
damage. In Ml aysia, a prospective investor must first of all identify whether
the proposed venture is categorized by the Government as a "prescribed activity”,
in which case he has to submt a report on EIA to the Director General of
Environnental Quality. For an industrial project, the EIA would assist in
determining the site suitability, as well as the necessary environmental contro
measures. The CGovernnment has published a "Handbook of EIA CGuidelines” in order
to help project proponents wunderstand the objectives, procedures for carrying
out EIA studies and guidelines on the preparation of EIA reports.

232. The Environnental Quality Act of Mlaysia specifies nore than 60
"prescribed activities" in different sectors ranging from agriculture and
i ndustry to waste treatnment disposal, power generation and recreationa
devel opnent.

233. In other countries, ElA studies are not specifically required, but firns
have to observe strict environnmental regulations and adopt specific practices
and environnental nanagenent routines. For exanple, the Environment Preservation
Law of the Republic of Korea establishes a series of responsibilities for
i ndustries such as the regular nonitoring of their em ssion of pollutants and
ef fl uent and the subm ssion of reports to authorities.

234. In Mexico there is a Federal Governnental Law, the General Law for
Ecol ogi cal Balance and Environmental Protection, as well as Six Federa

Regul ati ons concerning: EIA air pollution, dangerous wastes, water pollution

pol lution from nobile sources in the DFM and noi se pollution. In addition there
are nore than 150 standards dealing with water and air pollution, etc. Finally
16 states have their own environnental |aw The consequence of this conplex
| egislation is obviously an increasing demand for environnmental equipnent,
technol ogi es and environmental services.

235. Any firm wishing to establish a facility in Mexico has to provide for
envi ronnmental conpliance fromthe very initial planning phase: an environmental
i npact statement is required before any facilities can be constructed or
expanded. To m nimze risks, when setting up in Mexico foreign firns need to hire
an environmental and legal consulting firm with know edge about Mexican
regul ati ons. The Mexican authorities consider EIA as one of the nost useful
instrunents for the inplenmentation of environnmental |aw, and projects in specific
sectors or areas must provide a docunment nanmed Environmental |npact Declaration.
The preparation of ElIAs has shown a sharp increase: between 1983 and 1988, the
former Department of Urban Devel opnent and Environment (SEDUE) received 377
projects incorporating ElAs, while in 1989 the figure was 259 and in 1990 it was
535, with an estimated figure of nore than 2,000 for the period 1991-1994.

236. In Colombia and Thailand, EIA systens have been laid down by specific
| egi sl ati ve enactnents; for exanple in Thailand, the Inprovenent and Conservation
of National Environnmental Quality Act of 1975 (NEQA 75) establishes that a
project proponent or licensing agency nust consult with the National Environnment
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237. In addition to the preparation of EIA several countries have additiona
regul ati ons which require specialized professionals. For exanple, the Mxican
| aw makes a ri sk assessnment study obligatory for those activities considered as
having a high risk or as being dangerous, anong them those related to the
mani pul ati on, processing, transport and use of toxic materials. In the period
1989- 1990, SEDUE revised 209 projects incorporating a risk assessnment study.

238. The nost inportant |egal services needed by devel oping countries seemto
relate to the design of national environnental |aws; sectoral environmenta
| egislation in such areas as air and water pollution, noise, and the working
envi ronnent; conservation |aws; regulations concerning econom c activities;
definition of standards; etc. Technical assistance is also needed in relation
to the existing international regulations and conventions. Finally there is a
demand for the preparation of rules and criteria to orient environnental neasures
and instruments |ike EIA eco-taxes or eco-|abelling.

239. In addition to Governments, the private sector, and in particular the
manuf acturing, agricultural and export sectors, need |egal services in order to
hel p them conply with national and international environnmental regulations.

240. The growing environnental concern in developing countries and the
environnental requirenents that are nore and nore frequently set by financia

institutions have moved some devel oping countries to request services from
certain organi zations that originally were not supposed to supply such services

Thus the World Conservation Union (I1UCN), formally known as the Internationa

Uni on for the Conservation of Nature and Natural Resources, provides pre-funded
El A support services for the Covernnents of devel oping countries. These services
i nclude the various aspects of EIA from initiation through inplenmentation,

including the scope and preparation of ternms of reference, prelimnary
assessnent, project managenent, communications, review and eval uation of drafts
and final reports, institutional devel opment, strengthening national capabilities
and training, preparation of guidelines and ElI A regul ati ons.

241. It has been noted that a higher proportion of industrial accidents occur
in small and informal enterprises. This is due not only to the absence of
regul ations but also to the difficulties for Governments in nonitoring and

enforcing conpliance with environnental, health and safety regul ati ons, anopng
ot her things because of |ack of trained staff. Although data are scarce, it seens
interesting to note that the Government of Thailand has 700 people for the
control of em ssions and waste di scharge by the nearly 51,500 industrial units;
however the Industrial Environment Division, directly responsible for the contro
of anti-pollution regulations, only enploys 143.

5. Other environmental services iIn developing countries

242. Environnental nonitoring and data collection are still scarce in devel oped
countries and certainly in devel oping countries, creating serious problens for
the design and inplementation of environnmental policies. Very little

environnental nonitoring is at present conducted in devel oping countries, and
environnental data collection in different countries is neither conprehensive,
coordi nated nor |ong-term

243. A second environnmental service deserving attention concerns education and
training at all levels. Scarcity of trained personnel affects all countries,
but devel oping countries in particular

V1. CONCLUSIONS

244, This report is a first attenpt to identify and classify environnmental
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services. Further work will be necessary to explore and assess their contribution
to enpl oynment generation and new i nvestnent opportunities, econom c efficiency,
productivity, and conpetitiveness. For this it will be necessary to identify,
for each sector and in each national econony, which are the strategic, current
and potential environment-related services, «either by virtue of their
contribution to the performance of other sectors or by virtue of their direct
contribution to national welfare, econom c growth and sustai nabl e devel opnment.

245. Each of the 13 categories or types of services identified deserves broader
and nore in-depth analysis. Sone of themare mainly national in character, while
others seemto have relevance for international econom c relations and fl ows,
t hough there is no clear indication about their contribution to trade, foreign
direct investment, and the like. In this context it seenms necessary to explore
in detail how national and international regulations relate to the expansi on of
the environnmental service sector. This is particularly inportant for sone of the
services identified, for exanple those related to i nsurance and the internationa
noverments of wastes, particularly toxic wastes. Environmental accidents are of
greater social inpact in developing countries than in devel oped countries, for
the effects are not confined to the industry concerned and its inmediate
surroundi ngs but tend to spread to human settlenments nearby. Bhopal is a clear
exanmpl e. The econom ¢ magni tude of these accidents is underestimated because of
the defective insurance systens in devel oping countries.

246. This brief description of the different environmental services suggests
the extensive presence of large TNCs and of international novenents of capital
human skills and investnment, for which information is al nost non-existent.

247. For developing countries, it is inportant to identify new environnent-
rel ated services because, inter alia:

(a) I ncreasi ng environnental degradation requires new skills, practices
technol ogi es and net hodol ogi es that very often are not donestically
avai |l abl e;

(b) New services are needed for the sustainable use of natural and
envi ronnent al resources;

(c) Services are needed in order to conply with new international
envi ronnental regul ati ons;

(d) Services related to the environnent can generate new jobs and
export-oriented activities;

(e) New environment-related services can contribute to increased
productivity and conpetitiveness in the primary and export-oriented
sectors;

() Efforts are required to save scarce foreign currencies that
otherwise may be spent in hiring foreign services to deal wth
domestic environnent-rel ated probl ens.

248. During recent decades, the environmental problenmatique has been widely
exam ned, but the econonmic inplications are still scarcely understood.
Envi ronnental services illustrate a rather unknown di nension of the environnenta
phenonmenon, which certainly will require nore in-depth analysis and work.
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