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I. 11''TRODUCTIO!'l 

Concerns about the effect5 of environmental policies on the competitive position of industry in world 
markets have been expressed by industrial lobbies in developing as well as developed cmmtries. The suojcct 
has been one of continuous debate in recent years. Firms in developing countries fear that if they are forced 
to meet stricter environment standuds in developed countries. they will be faced ·Nith a loss in market share 
and export earnings due t<> higher compliance and production costs. Firms in developed countries have 
similar fears about their competitors in developing countries who are seen to derive a comparative advantage 
due to lower cor.ipliance costs. In addition. there is concern about the relocation of "dirty' industry from 
developed to developing countries to take advantage of lax environmental laws. This is of concern not only 
to environmental groups in the South but also to labour unions in the North. The latter see the migration 
of industry to the South as a potential threat in terms of job losses. 

Are these fears real or perceived? What are the basis for the~e fears? If these fears are perceived 
how can they be alleviated? If they are real, how can the negative impacts on industrial competitiveness be 
mitigated, especially in the context of future environmental policies to be adopted by countries in the North 
and South. These are some issues that the present paper will examine. The paper will draw upon existing 
analytical work and results of case studies from developing countries and transition economies.11 

The paper examines the impact of different environmental policies on industrial competitiveness at 
the macro level of the nation state and at the micro/sectoral level of the firm and industry. It is shown that 
there may be short term adverse effects on certain sectors or firms in developing countries, but that the 
impacts at the macro level are insignificant. In the medium to long term, the competitive position of 
e/fu:iml firms in export markets will most likely improve due to improved quality and environmental 
standards. 

The paper discusses the impacts of different domestic and foreign environmental policies on 
competitiveness and trade. These include process and product standards, discharge standards, economic 
instruments (pollution charges user fees, tradeable permits etc.) and eco-lab::lling requirements in importing 
and exporting countries. 

The General Agreement on Tariffs and Trade (GAIT) rules make a clear distinction between 
process and product standards. Article III of GA TI states that countries cannm apply process standards on 
their trading partners. Product standards may be defmed by each country for the goods imported by them. 
In principal these should be appiie~ without discrimination. In practice however tqe distinction between 
product and process standards may not be easy to maintain. Many times product standards in importing 
countries will inevitably dictate the p;ocesses utilised in the production of certain manufactured goods in 
order to ensure that rbe product specifications are met. 

It is shown that in general international differences in process standards have small competitive 
impacts on world trade since pollution control costs are a small percent of the total value of manufacturing 
sales compared 10 other competitive factors in international trade sucb as differences in labour, 
transportation or material coc;ts, differences in productivity, brand recognition and marketing ability. This 
cl:Jes nor necessarily mean that developing countries have not had to adjust their production processes to 
meet the requirements of the importing country. Ir only means that the impact on trade has been unclear 
or insignificant. As far as product staudards arc concerned, many Jcveloping countries fear that strirt 
emironmental product standard.c; will be u~cd as explicit protectionist barriers to trade, or as implicit 
marketing barriers. This makes it nccc.:ssary for safcgua:ds lo be written into GA IT trade agreements. The 

I/ For purpo!'.cs of this paper transition and developing countries arc grouped under the head of 
developing countries. 



globalisation of the world economy and concomitant increases in intra company trade and "outsourcing· can 
also disco:.;rage the manipulation of product standarJs for protectionist purposes and provides a powerful 
countervailing force against the protectionist use of environmental product standards. 

Eco-labelling nqui~meots in developed countries have probably been the major source of concern 
for developing country exporters. The multitude of schemes, lack of information. technology and institutiC'l"' . .il 
facilities for certification and testing could well be seen as barrier,. tC' trade and comi;::titivenes~. Since the 
establishment of eco-labelling criteria and procedures i'i in the process of being developed, mr:asures to 
mitigate potential problems associated with eco-labclling requiremenrs need to be talcen at an early stage. 
If eco-labelling requirement~ arc based on international labels developed with the participation of foreign 
countries. and on mutual recognition of labels. it would illlcvi.:te trade problem.:: associated with cco-labelling 
programmes. Given the complexity of the issues involved, cco-labelling requirements and their trade 
implications are discussed separately in section 5 of the parx:r. 

With respect to greater use of economic Znstruments for c11vi_ronmcotal protection, they may in 
general have fewer negative impacts on competitiv~ness than regulatory instruments since th~y internalise 
environmental costs of industrial activity. In general it is argued that developing countries should make 
greater use of economic instruments, based on the Polluter Pays Principle or the Beneficiary Pays Principle. 
The discussion on economic incentives (e.g. border taxes, countervailing duties) is included in the Sl.ct:on on 
policy responses since they can be used to mitigate potential competitiveness impacts. 

Section 2 ofrhc raper descnbes the framework of analysis, definitions of competitiveness and factors 
affecting competitiveness that are used as rekrence for the remainder of the paper. Sections 3 and 4 use 
this conceptual framework to analyse the effe.cts of domestic and international environmental regulations on 
industry at the micro and macro levels respectively. The macr'J analysis also includes an assessment of the 
implicztion'i of environmental policies on migration of dirty ;ndustries and investment location decisions. 
Section .') deals specifically with the impact of cco-labelling requirements on the competitive position of firms. 
It discas: cs the implications of cco-fabelling requirements m t!:ac North for developing country exporters. The 
comp:~tibility of eco-labelling systems with GA1T articles and the ISO 14000 standards is examined and 
suggcstious for mitigating adverse trade effects arc made. These suggestions should be regarded not as 
definitive ideas or proposals but rather as points of discussion for the panellists. Section 6 gives a brief 
analysis of the implications of the Montreal Protocol and the North American Free Trade Agreement 
(NAFT A) for industrial competitiveness. Section 7 of the paper presents policy responses at the sectoral, 
national and international levels that may be talccn to mit;gate and alleviate fears about the adverse 
consequences of stricter environmental rcgu!ations on the competitive JY.!iition of industry in developing 
countries. The discussion is based on future perspectives and ai.lcmpts to reconcile policy actions with future 
industrialisation and environmental scenarios. Various response options arc discussed including: economic 
instruments and border ~ax adjustments, harmonisation of environmental policies, environmental/industrial 
policy integration, facilitation of cleaner production technologies, and, a host of i:gcasurcs to lessen the 
competitiveness impacts of cco-labelling rcquiremi:nts. · 

The -:oncluding section ot the pc..per attempts to identify the real issues that emerge from the debate 
on environment and trade. Evidence presented in the paper suggests that future concerns and areas requiring 
concerted efforts in the m.xt two decades wc.uld relate not to price and competitiveness impacts per se, but 
rather to two sets of factors: the cmir~nmcntal performance of industry as measured by emissions per unit 
of output; and, rhe effectiveness of environmental expenditures by industry and government. furthermore, 
commercial i;uccess may be better meac;urcd by profitability rather than competitiveness since it 
encompasses success in domestic as well as international markets and reflects ~osts of production along with 
sales volume. In this case it is better to redcfme the competitiveness issue as one that looks at the t1 ade off 
between environmental performance and prc!i:abiliry of industrial c:"tervriscs. The question that future 
debates should address then is: "Do cstablishn1ents with mperior environmental performance tend to he 
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more or iess profitable than establishments with inferior eovirnnmeotal performance within the same 
industry?"

2
' 

The key issues for future debates on environmental performance and profitability are presented 
below for consideration by the panel: 

• The wiJespread application of cleaner production processes as opposed to end of pipl. 
treatment only 

• Greater use of economit: incentives to ensure the internalization of environmental costs 
• Use of environmental ma.cagement systems by industry 
• Special programmes to address the concerns of small scale industry 
• The emergence of non tariff and market barriers such as cco-labelling requirements 1S 

perceived threats to profitability of enterprises 

II. ANAL\TICAL FRAMEWORK 

In order to study the real effects of environmental policies on industrial competitiveness, we need 
to agree on a practical and measurable indicator of competitiveness. l<1eally and the most theoretically sound 
measure would be to study the impacts on net exports holding real wages and exchange rates constant.31 
This is because we need to isolate the impact of environmental regulations on net exports from changes 
caused by fluctuations in exchange rates and real wages. For example a fall in the exchange rate or in real 
wages would lead to an increase in net exports but this cannot be considered an increase in "competitiveness·. 
However this index of competitiveness is difficult to measure in practice because of the lack of data on 
isolated impacts. Thus for practical purposes it is useful to consider alternative indicators of competitiveness. 
The approach follo•ved in this paper is to look at selected factors affecting competitiveness and to analyse 
the effects of changing environmental policies on these iactors. 

From thli analysis it would be possible to make some deductions about the possible effects on 
market shares of traded goo& and export earnings. A few notes of caution are however neces.sary. First, the 
indicators of competitiveness based on this approach are nut ~ntircly satisfactory since they do not take into 
account general equiliorium and adjustment effects on the economy as a whole, that are set in motion when 
regulatory measures are imposed. Moreover since data and empirical evidence on these impacts is very often 
lacking, the assessment of the magnitude of estimated effects is generally of a qualitative nature based on 
proximate indices such as the costs of compliance, productivity and investment. Second, since social benefits 
that result from environmental protection arc difficult to measure and very little empirical evidence on these 
is available, the discussion in this paper focuses almost exclusively on pri,·ate costs of ijrms and sectors. This 
may understate the importance of applying stricter environmental regulations especially if the costs of 
complying to these regulations are significant for some heavily polluting industrial sectors or fums. 

Factors Affeaing Competilivmus 

The following sets of factors may be identified as being the most important determinants4/ of the 
degree to which environmental policies can affect the competitive position of industry at the macro and micro 

21 R. Repetto (1995), Jobs, Competitiveness, and Environmental Regulation: What are the Real 
Issues? 

3/ See Jdffec et al (1994): Environmental Regulation and the Competitiveness of US 
Manllfacturing: What Cocs the Evidence Tell Us. 

4
/ See Jaffe e( al (1994), En•iironmental Regulation and the Competitiveness of US Manufacturing: 

What Dl es the Evidence Tell Us? 
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level. Some of these are mor:: important in determining competitive advantages at the firm level and others 
are more rele\ant to the level of the c:conomy m nation. These sets of factor.i will constitute the framework 
for analysing competitive effects of envi~onmental policies in :ater sections of the paper. 

(i) Pr;vate sector compliance expcngitures: these consist of operating costs and capital or fixed 
costs. Sound environmental policies can mduce firm~ lo use lc5s raw material and energy inputs therehy 
reducing operating costs. Fixed costs may be high in the short run on account of stricter environmental 
regulations but are likely t J decline in the longer run as they are amortised over the life of the capital stock. 
Moreover, if the additiomJ coopliance costs vary substantially betw:!en countries for the same indust:-ial 
sector then the competitive advantage of nalions that have higher compliance costs can be affected. This 
could also influence the location of i.,dustry and result in migration of industry from country to another. 

(ii) Monitorine and enforcement costs of environmental replations: these depend in general 
on the availa~ility and efficacy of administrative infrastructure and .,government administration. 
Competitiveness effects will exist so long as there are marked differences in the stringency and enforcement 
of regulations between countries. 

(iii} "Nc~ative costs": these are environmental and economic benefits of emironmental policies 
such as the impacts on productivity of better environment and resource conservation practices. A major 
factor here is the consequence of adopting cleaner production technoaogies and waste minimisation 
options.51 The economic and environmental benefits that flow from this are described with the help of case 
studies undertaken by UNIDOs cleaner production programme as well as work done by the Economic 
Commission for Latin America and Caribbean (EClAC). These studies illustrate the potential benefits that 
firms and countries can derive by adhering to eD\ironmental regulations through the adoptior. of cleaner 
technologies and waste minimisation techniques. A study undertaken by the Institute for Applied 
Environmental Economics in the Netherlands has shown that production costs decrease by at least 2% per 
annum due to progress in environmentally friendly technologies. 

(iv) Time horizon: the impact of competitiveness of firms or economies will depend on the ti.me 
span under consideration. In the longer run the competitiveness effects, even at the firm level, will generally 
be less advcr;e and may even be positive on account of increased efficiency in producti011. Thus for long term 
environmental outlooks on competitiveness and compliance costs it is necessary to take technological progress 
into account. 

(v) firm size: smaller fi.rms may be more vulnerable to competitiveness impacts than larger 
firms since they do not have the same access to inf mmation on standards especially in foreign markets, nor 
do they have the financial means to make initial investments in cleaner technologies to meet more stringent 
environmental regulations. 

(vi) factor costs: these include the costs of investment in clean technology, labour costs, and 
resource costs. 

(vii) Structcral factors: general macroeconomic fa.:tors such as the degree of openness nf the 
economy, sectoral composition of exports, availability and price!> of technology and inputs, infrastructural 
facilities etc., all have an impact on competitiveness of firms and the economy as a whole. In general it !~, 
difficult to isolate the impacts of environmental policy per se on competitiveness. 

Ill. MICRO LEVEL IMPACTS OF ENVIRONMENTAL POLICY 

Many industries and individual enterprises have expressed fears about the adverse impacts of ;;trictcr 
domestic and international environmental regulations on their competitive position in world markets. 

51 For purposes of this paper, cleaner production processes and waste minimisation are grouped 
under the label "environmentally sound technologies". 
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Although systematic data and statistical analysis on compelili\·eness effects of en\"ironmental policies is 
lacking for most countries, whatever empirical evidence exists indicates thal the impact •·aries bccween firms 
and sectors depending on a number of factors. The sectors most .tffecled by striccer environmental standard-; 
are those where the compliance costs are above the average share of total production costs and investment 
These are generally the more resource and pollution intensi\"e sectors such as chemicals, mining. pulp and 
paper. oil refining etc. However even in these sectors empirical work done by U!\lDO illustrates that in the 
longer run the adoption of cleaner technologies and \\taste reduction management practices can yield 
s•Jbstantial economic and environmental benefits that mitigate the adverse imp3cts on competitiveness. 

In general, the impact of environmental policies on industrial competitiveness at the level of the firm 
or the sector will vary between firms and sectors depending on a number of factors that include: firm size, 
the share of environmental compliance costs in total costs of production; competitive status of labour, capital 
and technology; location of the firm and its e!f ect on resource use; scope for technological advances through 
environmental improvements; degree and scope for product differentiatio'.l with respect to marketing 
environmentally friendly products; nature and extent of international competition etc. 

In ~his sec-tion a number of case studies are examined to determine the significance of impact of 
domestic and international environmental policies61 (notably ccmmand and control measures) on exports 
and market shares of particular industrial sectors in developing countries. 

The case studies have been selected from work undertaken by UNIDO, United Nations Conference 
on Trade and Development (UNCTAD) and ECl.AC as well as other published sources. The sample of case 
studies reflects the experience of different export oriented industrial sectors, with varying degrees of pollution 
intensities and firm size, in selected developing countries. In a number of cases, experience has shown that 
the adoption of cleaner technologies and processes can mitigate the adverse effects on competitivem:ss and 
result in positive net rates of return. 

Tables 1to8 summarise the fmdings of ca;;e scudies relacing to eight industrial sectors: lealher, pulp 
and paper, textile dyeing and printing, energy, steel, iron fo.mdries, fisheries and foo;i processing industry. 
Details of these case studies may be found in Annexe 1 of the paper. 

6/ Compliance to external policc5 may entail higher cost5 and therefore affect compctit1vcncs5 if the 
external requirements arc more ~trin~ent than domestic ones. 



Table 1: Economic and Environrtlental Impact of Environmental Policies: Leather 

Regulatory Adion lllllwtly Raponse &onamk lmpaa (including Environmental lmpdd Rflnllll1r.r 
Comp«itivma.J) 

A. Leather 

• European ban on use of • Tc.o;ting centres set up (in • Compliance costs range from 1.5 % • Reduction in • Government reduced 
PCP and dyes containing the longer run) to determine to 3.0 % of finished product prices, ernuents (India, import duty from lSO to 
formaldehyde and bcnzidine PCP c:lntent; information on depending on firm size and Chile) 50 % ad \'alorcm to 
(India) PCP substitutes obtained concentration of tanning units (India) facilitate im :'Ort of PCP 

(India) • lndiistry will be substitutes (India) 
• Domestic regulations • Export share ol small firms may able to eliminate use 
requiring installation of • lnst1tlll'tion of clean or low decline initially, whereas modernised of PCP by utilising • Economies of scale 
treatment plants (India) waste generating technology tanneries with laboltr cost advantages substitutes (India) arc of particular 

and treatment processei. e.g. arc least affected.(lndia) importancc---small firms 
• Technical norm governing chromium recovery plant, • keduction in scattered over a large 
discharge of emucnts (Chile) adoption of hair stripping • High internal rate of return on crnucnts, rcco·1cry of area may suffer adverse 

methods for better hair investment in chromium recovery plant chromium, less effects. 
recovery using less sulphide and new hair stripping methods, sulphides (Chile) 
(Chile) resulting in overall reduction in 

production costs (Chile) 

Source: UNlDO, UNCTAD, ECl.AC and other studies (1994-1995) 



Table 2: Economic and Environmental Impact of Environmental Policies: Pulp and Paper 

Rqp1a1oty Action lndwtty RtspOIUt Economic lmpac:t (inchuUng Environntmtal lmpac:t Remarlc.r 
competitivme.u) 

B. Pulp and Paper I 

•External requirements for • Primary effiuent treatment • Greater efficiency in production and • Fibre recovery • Small si7.cd firms 
increased usage of recycled units installed by many farms, reduced costs due to recycling of (Arlentlna) using old technologies 
materials (Argentina, ladla) however more expensive materiali; in packaging (Arlentlna) and equipment have 

secondary treatment plants • Reduction in more difficulty in 
less used (A.raeatlna) • Improved efficiency in energy and effluent volume by improving environmental 

water use (Arlentlna) :n%, COD load by performance 
• Adoption of waste 3!%, 'otal solids by 
minimisation options by small • For 72 feosible waste minimisation 40%, DESIRE • Wa11te minimfaation 
agro residue based mills options, , . .;t annual savinss of Rs. 28.5 project (India) options arc a feasible 
(project DESIRE, UNIDO) million generated for an initial solution for small firms 
(India) investment of Rs. 9.5 million and pay 

back period of 6 months (India) 

Source: UNIDO, VNCTAD, ECLAC and other studies (1994-1995) 



Table 3: Economic and Environmental Impact of Environmental Pfllicies: Textile Dyeing 1md Printing 

Rqµlatmy Action lntlwtly Rupon.re &onomk Impact (including Environmental Impact Remarlcs 
competilivene:u) 

C. Textile Dyeing and Printing 

·-
• European ban on use of • Adoption of cost cutting • Reduction in costs of domestic • Reduced volume It is feasible and cost 
benzidine dyes (Bnzil, India) scientific methods e.g. dyestuff by 20 to 30% (Brazil) and toxicity of effective fur dyeing units 

photospectrometers, process effluent as a result of to adhere to 
• Stringent product standards controllers, computerised • Increased costs of imported, increased repeatability environmental standards 
for blue dyes (Brazil, India) colour matching, dosing modernised dyestuff (Brazil) of dyeing protess, use without corroding 

apparatus etc. (Bnizll) of fixating agents and com pct it ive advantage 
• Savin~ in inputs of water, fuel, better control of provided appropriate 

• Adoption of waste dyestuffs and auxiliary materials due to temperature curves technical and managerial 
minimisation measures by improved technologies which have a approaches are adopted 
dyeing and printing units, minimum payback period of 6 months • Reduction in use 
project DESIRE, UNIDO (Brazil) of salt, caustic soda 
(India) and acids by 40% 

• For 51 feasible waste minimisation (Brazil) 
optionr-, net annual savings of Rs. 7.1 
million achiev::d with an initial • Volume of efflue,t 
investment of Ri;. 1.4 million (India) reduced by 30%, 

COD load by 16%, 
DESIRE project 
(India) 

Source: UNIDO, UNCTAD, ECLAC and other studies (1994-1995) 



Table 4: Economic and Environmental Impact of Environmental Policies: Energy 

~.Adian /'""'311y Re.rpon.re &anomk Impact (including Envimnmenlal Impact Remarlc.r 
compdilivt:nus) 

D. Energy 

• Stringent environmental • Increase in costs of electricity Reduction in sulphur ' Introduction of 
(domestic and international) generation (estimated by UNCT1\D at di oxide emissions environmr.ntally sound 
regulations requiring 40%) resulting in loss of comparativ-: and consequent technologies would 
desulphurisation of Due gas; advantage of electricity exports to improvement in air increase production 
across the boz.rd market Czech Republic and Germany quality (Poland) efficiency in the longer 
reforms manifested in (Poland) run and counter the 
increased prices of raw short term losses in 
materials and energy • Increase in price of energy intensive export 11hares (Poland) 
(Poland) goods e.g. plastics, fcrtili!lers, organic 

chemicals, building materials resulting 
in loss of export shares (Poland) 

• Stringent standards for • Production costs in coal mining may 
saline water discharges from increase by 10 to 15% ,·,ith consequent 
coal mining activities losses in export shares in future years 
(Poland) -- (Poland) 

Source: UNIDO, UN<-IAD, ECLAC and other studies (1994-1995) 



Table 5: Econ'1mic and Environmental Impact of Environmental Policies: Steel 

Regu/lllol'y Acfion lrubutry Respt111B EcOftOlflit: Impact (includinR Envil'onme11141 lmpad Rmlll1fa 
competitiwnus) 

E. Steel 

• Environmental controls and • Application of • Capacity of steel industry reduced, • Reduction in • A positive aspect or 
market reforms manifested in environmentally sound however remaining plants will be more environmental strirt environmental 
reduced capacity of the steel industrial technologies and efficient with production costs lower damages from steel regulations is the 
industry( Poland) processes (Poland) by $20 to $25 per ton of steel sector by 70 to 80% development or a .... 

0 
(UNCTAD) (Poland) (UNCTAD figures) pollution control 

• Chilean Supreme Decree as a result of cleaner induRtry as an important 
No. 4 establishing maximum • Change over from aiesel oil • Increase in production efficiency of production processes export sector (Poland) 
permissible levels of to liquid gas in the heat steel parts unit with a positive net and reduced capacity 
emissions (Chile) treatment furnace of a present value and an attractive (Poland) • Cleaner production 

medium sized laminated steel marginal internal rate of return on processes can be 
parts unit (Chile) investment in technological • Appreciable economically viable fer 

improvements (Chllr) decrease in small and medium si1ed 
particulate emissions enterprises 
from 11teel parts unit 

~ 
(Chile) 

Source: UNIDO, UNCTAD, ECl.AC and other studies (t<)C)4-1995) 



Table 6: Economic and Environmental Impact of Environmental Policies: Iron Foundries 

Rq:ulaloty Adion lttlbutly RaptJtUe Econotrtk Impact (including 
c~) 

F. Iron Foundries 

• Chilean Supreme Decree . A medium sized foundry • Improved product quality and a 
No. 4 establishing maximum replaced a cupola furnace by positive net present value with a high 
permiuible levels of an electrical induction furnace, internal rate of return on investment 

I 
emissions (Chile) and switched from grey to in technological improvement (Chile) 

nodular iron (Chile) 

Source: UNIDO, UNC."TAD, ECLAC and other studies (1994-1995) 

Envimnmental Impact 

• Significant 
reduction in emission 
of gaseous and 
particulate 
contaminants (Chlle) 

Rematb 

• Cleaner production 
proceHes can be 
economically viable for 
s:nall and medium sized 
enterprises 

.... .... 



Table 7: Economic and Environmental Impact of Environmental Policies: Fi!1heries 

Rep""°" Ac:tion 
'""'""' Rapotl# 

&onomk lmpod (includbtg EnvUonntental lmpot:t Rmtllllu 
compdilivouw) 

G. Fisheries 

• International requirements •Development of new clean, • Production of better quality fish • Reduction in :riolid • The technological 
for better quality and technologies such as primary meals differentiated in accordance with content of liquid improvements were 
differentiated products and secondary centrifugation user needs cmucnts by 7 to 25 % made by the A!ISociation 
(Chile) of the pressing liquid, of Fish Meal Produceu 

evaporation of liquid glue, • Savings of 15 to 29% in raw • Minimisation of in collaLoration with a 
• Environmental pressures deodorizing of drying gases, material usage malodorous gas Norwegian enterprise 
exerted by local communities optimisation of deodorizing emissions establishing a link 
where proces..;ing plants arc equipment through use of • Sale of new technologies and between two countries 
located (Chile) linings, application of an industrial prototypes to Peru, • Ener~ savings of al diff erenl development 

integrated steaming. drying Denmark, Norway, Japan (Chile) 25 to 28 % (Chlle) levels (Chlle) 
and evaporation system 
etc.(Chlle) 

Source: UNIDO, UNCTAD, ECLAC and other studies (1994-1995) 



Table 8: Economic and Environmental Impact of Environmental Policies: Food Proces!ling 

"•"'*"Y Aaion 
1"""*1 Rapott# &onomk lmpod (lnclutling EnvilrJnmenlal lmpoct Rllflllrlu 

~) 

H. Food Processln1 

• International regulations for • Exporters fear an increase in costs • The fr:u of a lo!l!I in 
export of hccf products and due to quarantine regulations, costly export share is not 
ostrich to European Union blood test5, in5pcction of product5 sub5tantiated by 
and Australia e.g. strict prior to exports. This may render the empirical evidence and 
phytosanitary standard.' for export of live ostrich birds and 50 it is difficult lo judge 
beef exports, and quarantine processed beef uncomrctitive in export the extent of impact of 
regulations for ostrich markets (Zimbabwe) international 
(Zimbabwe) requirements on lcvcl5 

of exports (Zimbabwe) 

Source: UNJO{), UNC..'TAD, ECLAC and other studies (1994-1995) 



The empirical e\1dence presented in tables ! to 8 serves to illustrate the fact that competitiveness 
effects oc indi\1dual flllll.S of stringent environmental norms. both domestic and international. will \"ary 
depending on a num~r of factl'rs. including: 

the type of industr.· 1nd its share in export markets; 
firm size md locz'.•on of farms; 
degree of openoe .. ~ of the ca:>nomy and Hle of economic growth; 
a\·ailabllity of inf· ,rructurc facilities especially for small firms; 
availability of timely information on foreign standards ad environmental regulations. 

Despite this <IWersc pi:turc some important conclusions emerge from the e\1deoce: 

first. oegalivc effocts on competitiveness arc more likely to occur for small sized firms and natural 
resource intensi\"e industri.!s such as the food processing industry in Zimbabwe and the energy 
intensive industries in Poland; 

second. it is possi'blc to mitigale the adverse effects. e\'Cn in the case of smaller units. if timely and 
appropriate measures are taken to adopt clean technologies and waste minimisation at source. 
Moreover. if a quantification of the eoviroDJLeotal benefits of these measures were possible, it would 
in all probability show positive net returns of adopting environmental protection measures in 
accordance with national priorities and concerns; 

third. timely access lo foreign regulations and standard-; is important in lessening short term impacts 
on competitiveness. 

IV. MACRO LEVEL IMPACTS OF ENVIRONMENTAL POLICIES 

The analysis of the previous ~on has shown that micro level impacts of environmental policies, 
domestic and external. vary according to a hOSi of factors, ranging from the availabiliry of infr~tructurc 
facilities and stage of economic development to firm specific factors such as degree and scope for product 
differentiation with respect to marketing environmentally friendly products. What are the implications of this 
at the macro level? lo cases where the consequences of stringent environment policies arc of an adverse 
nature, it becomes imperative for governments as policy malting bodies to examine the basis for such effects 
from a macro perspective. Public policy designed to mitigate environmental effects of industrial acti\1ty is 
formulated by national or state governments and is based on overall macro economic concerns rather than 
concerns of individual enterprises. Its rr;ison d'itn fi~ in social, economic and en\1ronmental 
improvements at the national l.:vel. This makes it important to analyse the macrc economic effects of 
domestic and external environmental policy on competitiveness. 

In the following paragraphs we examine two alternate hypothesi.~ regarding the impacts t'f different 
environmental policies on industrial competitiveness. Two measures of country level compctitivencs.o; 
indicators arc examined: one relates lo competitiveness as me:.isured by trade balances and trade pattcms,71 

and the second to foreign investments. 

The first hypothesi.o; subscribes to the view that environmental regulations and policies ha\"c a 
negative impact on the competitive position of developing countries. The alternate hypothesis supported hy 

71 The compctitivenes.o; effects of environmental requirements, especially foreign policies. depend 
largely on the composition and destination of exports. The larger the !.hare of export~ of 
environmentally sensitive products, the more likely it i.~ that a countries' export performance will 
be aff ccted hy environmental regulations. 
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Michael Porter argues rhal en,,iroD?Denlal policies can actually t:nhancc the compctiti\'e posi1ioo of a country. 
Is there a case for either of these two hypothesis? 

Though systematic evidence in developing countries is lacking. the few studies thal have so far been 
conducted by and large indicate that neither of the two hypotheses are empirically proven. As far as the firsl 
hypothesis is concerned (i.e. enwor.mental regulations impact ncgarivcly on compelitivcncss) the only 
reference in the literature so far in support of the argument has bec:i in Zimbabwe and Poland. In the case 
of the former it is perceived that foreign en~iron.mcnlal regulations have made their exports uncompetirivc 
(meat. ostrich production). In Poland on the other hand !tis tl>e dom:stic rcquiremenls thal arc percci\'Cd 
lo impact adversely on compctitn-cncss of industries. As mentioned in the previous section, an increase in 
electricity prices may ad~rscly affect the export of certain energy inlensivc products. On the positive side 
however this is beneficial to the cnwon.ment and to the growth of a poilulion conlrol industry in Poland. 

Widespread evidence is also lacking in support of the allernale hypothesis thal stricter regubrions 
actually improve inlernational competilivencss. The arguments here are rhal cnwon.menlal legislarion will 
spur technological changes which lead to more efficient production and impro\ied compctirivc positions. Only 
two examples of cases can be cited where competitM positions have improved in response to slricter 
cnwonmenlal standards. Counrry srudics undertaken by UNCTAD have shown for example that •increased 
openness in China led to the adoption of cnwonmcntally sound technologies81 partly in response to foreign 
requiremcnis of product quality, which have resulted in both reduced wastes and in increased profits for the 
enterprises operating them." In Turkey, there is a perception that stricter nacional standards will actually be 
beneficial to domestic producers. This is because existing differences in domestic and foreign srandards allow 
producers from other developing countries to sell in the Turkish market at lower costs, depriving domestic 
producers of the marker share. 

Majoriry of research to date, both in developing and developed countries has shown that there is 
scant evidence to support either of the two hypothesis. Empirical studies have shown that the costs of 
pollution are a small percentage of overall production costs. On average the percentage ranges from 1.5 to 
3.0 percent. Even in the most polluting sectors which spend comparatively larger amounts to comply with 
cnwonmental regulations (such as pulp and paper, petroleum products, organic and inorganic chemicals, 
coal mining, cement, ferrous and non ferrous metals etc.), a World Bank study has found thar "contrary to 
commoc perceptions higher enwonmcncal standards in developed countries have not tended to lower their 
internarional competitiveness. There has been little systematic relationship between higher cnwonmental 
standards and competitiveness in cowonmcotally sensilM goods (those that include the highest pollution 
abatement and control costs ... )"9/ 

As far as developing countries arc concerned, it is quite conccivat?le tha\ their share in world 
production and trade in pollution ir..~cnsive sectors has grown. However the rcason.~·for this arc not to be 
found in differences in environmcnral stanc!ards but rather in changes in demand patterns. As demand for 
pollution intensive products on the part of consumers and indusrries grows, the production panern changes 
accordingly. Cosr advantages in developing countries stem mainly from lower wages and marcrial costs and 
not from lower enwonmcotal standards. Moreo1er a number of developing countries are adopring stricter 
environmental standards, reducing the perceived comparative advantage of lax environmental regulations. 

Calculations based on average compliance costs for developing countries show that annual levels of 
expenditure on compliance to cmironmenral regulations are relatively insignificant. Based on the assumption 
that developing countries will spend 0.25% o( their GDP on industrial and environmental compliance in the 

8/ 

9/ 

It is assumed these are changes in processe:-.. 

Piritti Sorsa, Competitiveness and Environmental Standards (World Bank Policy Research 
Working Paper 1249 (1994). 
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year 2000, UNIDO eslimates101 show thal annual expcndilurcs on environmental compliance by industry 
will be USS 15 billion in 200(\ A.D. An alternate estimate, based on the assumption that 15'/C of 
Manufacturing Value Added (MVA) will be spent on en\'ironmental compliance and that the MVA of 
developing countries is projected to be US $ 1.1 trillion in 2000, sho~ that the annual k\'el of expenditure 
on compliance to environmental norms will be US S 17 billion. This general concluc;ion for developing 
countries on a\'erage, is supported b} evidence from country studies conducted by UNCTAD111. 

lo the Philippines121 "pollution abatement costs as a percentage of total costs were less than 1 
percent for majority of the sectors studied._ The only sectors whi::rc these costs exceeded 2 percent were: cash 
crops, livestock and live stock production and electricity. Apart from these sectors, it appears that domestic 
en\-ironmcotal standards would not have a significant impact on overall industrial competitiveness." 

Io Colombia a survey of exporting firms sl:owed that aoly 16 percent had experienced major 
competitiveness effects, whereas 63 percent said that the competitiveness effects were insignificant. This could 
of course be partly explained by the fact that Colcmbia's exports to countries that have recently imposed 
strict environmental regulations account for a small percentage of total exports. 

In Argentina and Brazil, despite exports being natural resource and eoer~ intensive \\ith high 
pollution abatement costs, the competitiveness impacts have not been significant. This is due to the inherent 
dynamism of the industry in adapting to packaging requirements of the European Union by making timely 
environmental improvements. 

In general, the following factors can be identified as explanations for the negligible effects on 
industrial competitiveness at the macro level: 

relative insi&nificance of compliance costs in overall c.>sts cf industrial production; 

data and methodolo&ical limitations: most macro level empirical studies are based on data from the 
early 1980s and would need updating to include more recent cost data as well as data on 
environmental benefits and costs; 

offsenini: cffegs: the negative effects at the fum level have been offset by positive environmental 
benefits at the macro level. This l..~ especially the case where cleaner technologies have been adopted 
resulting in greater efficiency in production, reduced input costs, reduced clean up costs and 
increased production of environmental goods; 

Impact on location of fomgn imtatmml 

Econometric investigations have a!so found little evidence of cliff ercnces in environmental regulations 
resultin1 in industrial re.location of foreign investment to developing countries. An extensive survey by Judith 
Dean13 bas concluded that "more stringent regulations in one country arc thought to result in loss of 
competitiveness, and perhaps in industrial flight and the development of pollution havens. The many 
empirical studies that have attempted to test these hypotheses have shown no evidence to support them", the 
main reason for this being that environmental com::>liancc costs are a relatively small percentage of total 
costs. In cases where environmental costs arc a high percentage of new investment and resource costs, 

10/ 

II/ 

11/ 

13/ 

Sec UNTDO, 1994: Cleaner Industrial Production in Developing Countries: Market 
Opportunities for Developed Countries and Potential Cost Savings for Developing Countries hy 
Luken ct al. 

Sec UNCTAD (1995). 

Sec UNCTAD (1995). 

Judith Dean. Trade and the Environment: A Survey of the Literature in Patrick Low ct al 
(World Bank, 1992). 



17 

industrial flight or migration is more likely to occur. An example of this is the industrial relocation and 
migration of resource and pollution intensive industry to ·maquildora zones· along the US -Mexican border. 

It is true that the share of developing countries in production and trad.e of pollution intensive goods 
has increased, but this is not necessarily due to differences in environmental standards between developed 
and developing countries. Co~; atfvantages of locating heavy pollution intensive industries in a particular 
region or country may arise due to !ower wages and material costs. Environmental compliance costs are only 
a minor percentage of total costs. An exception to this general conclusion concerns those s~ctors or firms 
that already suffer from competiti\ie losses due to other factors and are forced to relocate abroad in response 
to additional environmental regt.lations. 

V. ECO-L.\BEU.ING REQL'IREMENI'S AND THEIR TRADE IMPLICATIONS 14
/ 

As mentioned in the introductory section, ongoing efforts of industrialized countries to prommc eco
labelling are probably the major concern for developing countries. There is widespread apprehension 
amongst developing country exponers that the multitude of schemes and lack of coordinated information on 
various initiatives may inadvertently reduce the export competitiveness and market access of developing 
countries until a greater understanding is reached. 

The sheer number and diversity of various aspects of eco-labelling is overwhelming. The numerous 
national initiatives, prinurily government sponsored, began when the German government introduced the 
·stue Anger eco-labei in 1978. It now covers more than 3,500 products in almost 80 categories. Canada was 
the second country to inir.;ate an eco-labeliing scheme, "Environmental Choice .'rogram·, in 1988, and Japan 
launched its scheme, ·fa:iJmark·, in 1989. There are now approximately twenty national eco-labelling 
schemes worldwide inciuding those in several developing countries, such as the Republic of Korea 
("Ecomark"), India ("Ecomark"), Brazil ("Green Seal") and Singapore ("Green Label"). The European Union 
(EU) bas developed an cco-labclling scheme t'.:lat is intendecf to replace the national labelling programmes 
of member States, and it is now being implemented. 

The growing diversity of activities related to environmental management in general and the need 
for wider government involvement, as well as the s1.cccss of the ISO 9000 Series on Quality Management 
Systems, also encouraged the International Standards Organization (ISO) to enter the field of environmental 
management. In 1991, ISO and the International Electrotechnical Commission (IEC) created the Strategic 
Advisory Group on the Environment (SAGE), a panel of experts from member countries. SAGE considered 
whether international management standards would achieve the following: 

• 

• 

Promote an approach to environmental management similar to lh'! approach for quality 
management. 
Enhance an organization's ability to improve its en\ironmental perforpiance and to measure 
the improvement. '· 
Facilitate trade and the removal of trade barriers . 

The Technical Managemenl Board of ISO followed SAGE's recommendation and created the 
Techni.:al Committee 207 (TC 207) in 1993 to develop inlernalional environmental management standards 
(ISO 14000 series). Draft standards for eco labelling are contained in the ISO/DIS/14020 series and have 
been developed to lessen some of the concerns regarding the impact of eco labelling requiremenls. 

The present section starts by describing potenlial trade barriers and 1he environmenlal shortcomings 
of unilateral eco-labelling schemes. It lhen summarizes the draft standard for eco-labelling (ISO/DIS/14020) 
and describes the extent to which the draft standard addresses those concerns. 

14/ This seclion has been adapled from Luken et al, Environmental Managemenl Syslems and Eco 
Labelling: Potential Adverse Effecls on the Trade of Developing Countries, (UNIDO paper, 
1995). 
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Definition 

Eco-labelling means the voluntary use of labels to inform consumers that a product has b~;en 
determined to be environmentally more friendly than other products of the same category. Since l!l• 

absolutely ecologically sound products exist and every product has some negative impact during its lifetime, 
all ecu-labclling systems are relati\'e in the sense that they draw attention to rroducts that are less harmful 
than similar products. Eco-labelling aims at influencing both consumer behaviour and the product's design 
in favour of these environment-friendly products and technologies. In markets where consumers prefer 
environment-friendly (green) products, eco-lahels serve as a marketing :v0L 

Before a proper eco-labelling system can be established, a number of steps have to be taken: 

The product group to be labelled must be designated in such a way that it is clear which products 
belong to the group and which do not The products should be competitive and basically fulfil the 
same purpose. 

A set of criteria must be chosen on the basis of which a license can be awarded to use the eco-labeL 
These criteria must be defined so that they are measurable by standardized methods. There must 
also be an assessment of the ecological impact of the product during its life-cycle, including resource 
extraction, production, distribution. use, consumption and disposal. Such an assessment reflects an 
apprnach known as the cradle-to-grave approach. 

Re~onable limits (thresholds) for the selected criteria must be set The setting of the limits is 
basically a political question. It is often handled in such a way that about 20 per cent of the products 
within a pro<luct group will merit the eco-labeL 

It has also been proposed to establish a scoring or grading system to sum up the assessment of the 
product. This would entail weighing the various criteria. 

Methods of certification and verification (self-declaration or third-party declaration, for example) 
shoulJ be decided on. 

a. Scarcity of information: 

Because there is such a great variety of eco-labelling schemes, it may be haJ"d to obtain information 
on the requirements of any given scheme. Without information on which country has developed or io; going 
to develop such a scheme, foreign producers arc unable to participate in that development or to voice their 
concerns. Even if the foreign producers are given the information, it is often neither timely nor accurate, and 
they are likely, particularly those from developing countries, to remain behind in adjusting to the new 
requirements. The lack of (timely) information may be aggravated by rapid changes in the requirements of 
overseas eco-labelling schemes. Uncertainty about the contents of the requirements and their period of 
validity may cause delays in investment decisions aimed at adjusting to those requirements. 

The access to and demand for information depends furthermore on factors such as (a) the firm size, 
(b) the relationship with buyers/importers and (c) the size of the importing market. 

b. Access to technol~ 

The criteria, in particular process-related ones, and thresholds may be so restrictive that a specific 
cleaner technology or production process is called for. Manufacturers from developing countries may not yet 
use these cleaner technologies, and installing them may force existing facilitiei; to be sci apped. 

Cleaner technologies arc not, for the most part, readily available in developing countries, and 
purchasing them usually involves high costs. However, as illustrated in section 2 of the paper, the potential 
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benefits and pay back of a:lopting cleaner technologies can be fairly substantial in mitigating adverse 
competitiveness effects. Larger firms may have the necessary funds and better access to such technology as 
compared to small and medium-size enterprises (SMEs). 

c. Lack of infrastructure (certification/accreditation) 

Mea'iurements to assess whether the requirements of an eco-labelling scheme are being met arc 
anothc • concern for developing countries. Hardly any developing countries have their own capacity to assess 
conformity with the requirements of cco-labelling schemes in other countries. There arc several reasons for 
this. First, most developing countries simply cannot afford to establish such a capacity. Secondly, they do nor 
have the technical staff or the knowledge and skills to conduct such assessments. Thirdly, t.uere are few, if 
any, testing laboratories. And lastly, certificates granted by domestic certification bodies may not be credi!:>le 
in the eyes of importers and consumers in the targeted market. The problem becomes even worse when 
certification bodies have to certify against the requirements of more than 20 different eco-labelling schemes. 

The fact that eco-labelling schemes are more and more being based on process-related criteri~ 
makes conformity assrssment even more complicated. These criteria require proof of compliance in a:.; 
production phases, even those that take place outside the control of the firm that makes the final product. 

Because developing countries may lack both infrastructure and credibility, most foreign eco-labelling 
schemes will insist on-site inspections by authcrities appointed by them or on certification by an 
internationally recognized certification body. The French eco-labelling scheme:, for example, insists that an 
on-site inspection should be conducted by a certified official of the standard-setting authoricy AFNOR. The 
Oeko-Tex standards for tcxtiles151 require certification by institutes belonging to the International 
l~ssociation for Research and Testing in the Field of Textile Ecology. The applicant has to provide one of 
these institutes with samples of the product to be labelled and, furthermore, has to explain to the institute 
the measures taken to ensure that all the products manufactured and/or sold arc of the same quality. 

d. Costs of adjusunw 

The development, implementation and operation of an eco-labelling scheme may entail high costs 
for companies that do any of the following to meet the requirements of cco-labcls: 

Purchase specific chemicals and otltcr inputs: Certaix: criteria re~uire specific inputs, leading to 
additional costs, and they may even have to be purchased abroad. 61 Suppliers of input materials 
may use different production and process methods (PPMs) than required for the final product. The 
manufacturer then has the choice to change to another specialized supplier or to try to influence 
the PPMs of his present supplier. Either way this will cause additional costs. While large firms may 
be able to bear them, this will normally be very difficult for SMEs from deyeloping countries. 

Procure new technologies: The increasing use of process-related criteria might require the use of 
specifo.: technologies that arc diffiailt to get or are expensive. In other cases, it might only require 
modernization of the equipment, but at a minimum that could increase costs of production. 

Conduct research studies: The use of process-related criteria calls for an extensive, and therefore 
costly, life cycle analysis of the products manufactured. 

IS/ Oeko-tex is a normative Jocument published by the International Association for Research and 
Testing in the Field of Textile ecology. ' 

161 The requirement to usr. specific raw materials or chemicals may in some cases he justifiable, 
taking into account aspecis of human health and safety. ' 



Assess conformity: Conformity assessment becomes more complicated and expensive if all phases 
of the production process must be assessed, including those that take place oulside the control of 
the company manufacturing the final product. 

Train personnel and, if necessary restructure the organization: At a minimum, the criteria would 
probably require additional training of the work force to meet the new product specifications. They 
might even require revamping the organizational structure to ensure that product specifications are 
met. In addition, if there are ?PM-related criteria, many additional pe:-sonoel would need training. 

The costs of r.omplianct measurements become even more onerous if an applicant has to comply 
with the requirements of many different cco-fabclliog schemes. 

Developing countries often fmd it difficult to bt..ar the costs of compliance not only because they lack 
the necessary funds but also because existing funds compete for other, more urgent environmental anJ social 
problems. If, for instance, a company in a developing country facing water pollution problems is required 
by an importer to take measures protecting air quality in order to obtain the label, it may not be able to 
meet this requirement because domestic environmental regulations mandate water protection, which absorbs 
all the company's fmaocial resources. 

e. Selection of product catc;~ries and criteria 

Domestic producers can more easily influence .he selection of new product categories to be granted 
a label than can foreign producers, thus excluding prooucts that are of export interest to foreign producers. 
Io German~ and Canada, for example, more than 70 per cent of the proposals for new product categories 
are made by domestic industry. Foreign producers are concerned about losing market access because their 
formerly competitive products would not be able to obtain an eco-iabel. This situation arises mainly because 
developing countries' prcducers do not participate in the selertioo of product categories or because they have 
no funds for research on product categories suitable for labelling. 

The same problem occurs in determining the criteria for awarding an eco-label. Because domestic 
producers have a greater input, the criteria may be particularly problematic for foreign exporters. They may 
focus on environmental attributes that can be met more easily by domestic firms because they are already 
part of the domestic regulatory scheme. Certain criteria may require the use of cu: input (for example, a 
dyestuff) that is not available in th" developing country. Alternatively, more emphasis on re.:ycling might 
force developing country producers to use ll"aterials that can be recycled in the importing country even 
though these materials are less environment-friendly than the materials traditionally used in the producing 
country. In the end, the determination of criteria and ·hresholds may be so narrow as to focus mainly on the 
economic and environmental co!lceros of the importi.lg country, not takiri~ into acc.:>unt the environment
friendly inputs and/or PPMs available in developing countries. Any c;nvironmental achievements by 
manufacturers in developing countries that are not addressed by the criteria of a p~icular eco-labellllig 
!icheme will be overlooked. 

These concerns become even more serious when it is considered that many criteria and their 
thresholds are not objective or have no scientific basis.171 It is difficult to compare the different 
environmental impacts addressed in the coo-criteria. For example, on which basil' should one decide which 
of two products is more environment-friendly. One product is produced by an energy-intensive process but 
causes low emissions. The other is produced with little input of energy but causes high emissions. Since there 
is no agreement on how to weigh different environmental impacrs nor is there a procedure for evaluating 
the net or total environmental impact of a product, the determination of eco-criteria and their levels 
inevitably involves value judgements. ' 

17/ The inadequacy of scientific data makes it difficult for the institutions to select appropriate 
criteria for granting the cco-label or to set thresholds for those criteria. It will lead to poor 
decisions based on judgements that laclc objectivity and may severely affect international trade. 



Although cco-labelliug schemes aim at protecting the environment and th..., contributing to an 
increase in welfare, several aspects of them may be inefficient from the environmental p-:>int of view: 

Tu assess the social costs of environmental protection and resource depiction associated with the 
production and consumption of a product, it is ncces:;ary to first assess the total t>nY:.ronmental 
impact. There is still no scientific basis for weighing different environmental impacts or for 
cv:iluating the overall cnviromqcntal impact of a product. Therefore, any measures undertaken on 
the basis of uncertain scientific data may lead to even greater environmental damage. This docs not 
wean eco-labclling schemes should be abolished but rather that research efforts should be greater. 

The difficulties of developing a comprehensive set of crit~ria often cause all but the most important 
environmental impacts in a product's life cycle to be ignored. Criteria are then derived addressing 
the most important aspects. This will of course involve a large number of value judgements, which 
are not very objective from the environmental point of view. En\ironmental efforts in areas not 
covered by these criteria will simply be disregarded. 

The criteria an:i thresholds are likely to be based on domestic production patterns and to focus on 
local economic and environment~ conditions and priorities. Environmental conditions, especially 
assimilative capacities, vary among countries. As a result, process- rcla1cd criteria set up by the 
developed country may not reflect the developil;g oountry's environmental realities and goals and 
may therefore be inefficient f .. om the environmental point of view. Foreign producer~ will have to 
divert scarce capital resources from projects of greater cmironmcntal importance to those of lesser 
importance, thus leading to a suboptimal allocation of resources. 

Impaas of ISO/DIS J41J(J(J Standllnl smes181 

ISO has defmed three types of labelling systems that promote the environmental virtues of a 
product: 

• EL-type I: Third-party ccrtifir'1 eco-labelling programrue based on several criteria. 
• ~ .• -type II: Environmental claims by the manufacturer. 
• EL-type III: Quantitative information that bas been inciepentfently verified using preset indices. 

The main objectives of the draft standards for EL-type I (ISO/DIS 14020) are to promote market 
driven demand for aad supply of prodv.cts that reduce stress on the environment, to avoid compromising 
product safety or significantly affecting product funct;on and to provide accurate, v~rifiable and relevant 
information to the consumer. 

The standards require adherence to the following principles. First, eco-labelling schemes must be 
voluntary. Secondly, to make them crr.dible, two conditions must be met: (a) Transparency (sound scientific 
methods, repeatable and reproducible, for developing the criteria; consultation with interested groups); (h) 
Third-party certification. Thirdly, the products have to comply with the environmental regulations of the 
country where they are manufactured and the country where they are being marketed. Fourthly, eco-labelling 
schemes should take a cradle-to-grave approach lo avoid the transfer of environmental stress across media. 
Lastly, they should not discriminate in their treatment of domestic and foreign goods. 

18/ This paper was written prior to relea.'ie of the ISO/DIS/14000 series. The analysis presented in 
this section i.'i based on the recommendation~ of the Technical Committee 207 and the TC 
207 /CD 14020 standards. The latter were !he basis for formulating the ISO/DIS/14020 
standards and the two are almost the same. Currently UNIDO i-; in the process of analysing the 
ISO/DIS/14000 series for further consequences. 



The ISO 14020 standards lessen or e\'cn eliminate some of the concerns mentioned abo\'e: 

The lack of information ;.an be remedied by providing more transparency and communicating 
information on criteria, certification and award procedures to interested parties. Transparency 
involves allowing the interested parties to panicipate in developinr. criteria and certification 
procedures as well as notifying both domestic and foreign producers at an early stage about the 
product categoric!> and criteria. 

Pro~lems related to cenification/accreditation and credibility can be largely solved by the provisions 
of the draft standard. The draft standard provides gt•idance on certification procedures. It contains 
the various procedures for assessing conformity that prev.W in different countries as a result of 
different circumstances, e.g. legal frameworks. To make an eco-label more credible, the standard 
calls for third-party certification. 

To mitigate some of the problems arising from the selection of eco-criteria, the standard suggests 
that the criteria should be objective, comprehensive, transparent and relevant, ta~ing into account 
the use of natural resources as well as envJonmental burdens across all media. They should be 
periodi.:ally reviewed in the light of new technologies, new products on the market et::. and should 
be based on proven technii:al and scientific assessment. 

Addressing the potential environmental shortcomings of eco-labelling schemes the draft standard 
calls for the following: First, in order to achieve a real reduction of stresses on the environment and 
not to merely transfer stress across media or the life cycle stages of a product, eco-labelling 
schemes should be based on a comprehensive, cradle-to-grave approach to setting criteria. Secondly, 
the requirements for coll!pliance with environmental process-related regulations at the producing 
site must be flexible and take into account, wh~re possible, the producing country's own 
environmental requirements. 

Although this general guideline will help to harmonize the various unilateral eco-labelling schemes 
and will therefore make compliance with the requirements for obtaining the eco-label easier, it will not 
aboli~h all problems a."d concerns. The problem of inadequllle or non-aistml infrastn.u:turr. and 
technical capabililia for CDtijication will mnain. Nor can the standards solve the problem of 
appropriate technology. The costs of adjustment will probably be somewhat lessened by harmonization but 
will remain a considerable obstacle for most producers in developing countries. In setting up eco-criteria. 
scientific evidence will often be lacking because of the dearth of research institutes or knowledge and skills. 

( 

In order to alleviate fears and concerns of developing country exporters, a joint effort involving 
developing countries, developed countries and the international community is required. The actions suggested 
below would need considerable inputs from international and multilateral aid agencies. 

a. Internationally a~eed-upon labels 

Consumer J.tr .!ferences for environment-friendly products may create trading opportunities for 
developing countries. The problem faced by most consumers and producers is the difficulty of defining 
envirorur.ent-friendly products. Even though in tl .... ~ry eco-labels should help the consumer decide on 
purchases, the great number of labels often adds to the confusion instead of reducing it. The creation of a 
single, internationally agreed on eco-label might help to counter the proliferalion of national labels, many 
of which are misleading. It might also alleviate the trade problems associated with eco-lahe! programmes. 
To formulate an internalional label based on uniform criteria, differcnc.es in environmental, social and 
economic conditions have to be considered and the countries that will be most affected by the label need 
to be consulted. Any deviations from the internationally agreed-on criteria or the use of a separate eco
labelling scheme should be justified. 



b. Mutual reC(?j!nition 

A developing county's use of its own eco-label on export goods may have only limited success. mainly 
because consumers in developed countries have reservations about the quality promised by such a label and 
will continue to prefer products with a better-known label. The use of an international label might therefore 
be more successful. However. if neither an international guideline nor an. eco-!abcl is established. an 
alternative might be tht> mutual recognition of national eco-labelling schemes. The idea here is to recognize 
the validity of divergent environmental criteria and to ensure that trade interests are not unduly affected by 
that diversity. Under mutual recognition. if certain requirements are met, the fact that a product qualifies 
for an eco-labcl in the exporting country would be the basis for awarding it an eco-label in the importing 
country. 

There are three different types of mutual recognition. An exporter may obtain a label in the 
importing country, if it complies with one of the following: 

The criteria of the exporting country. 
The PPM-related criteria of the exporting country and the product related criteria of the importing 
country ("cradle-to-export-border and import-border-to-grave" approach). 
The criteria of the importing country, with certification being undertaken. however, by the exporting 
country's eco-labelling programme. 

The first form of mutual recognition implies that the eco-criteria set up in the exporting country are 
equivalenl to those set up in the importing country. The second form takes into account cn\'ironmental 
conditions in both the producing and importing countries. The third merely entails recognilion of the testing 
and verification bodies of the exporting country by the importing country. One basic requirement of the 
mutual recognition concept is mutual confidence among eco·labelling scheme authorities. 

c. Equivalency 

Another approach that would avoid trade discrimination and take into account environmental 
conditions and priorities in the producing country, in particular a developing country, is the concept of 
equivalency. When compatible environmental goals can be achieved in c:flferent ways. dill~rent criteria can 
be accepted as a basis for awarding eco-labels. Besides being a basic requirement for mutnal recognition of 
eco-labelling schemes, the concept of equivalency can be used even if the exporting country does not have 
its own eco-labelling scheme. Environmental regulations in an exporting country may i11 some cases be 
accepted as equivalent to meeting eco-criteria/thresholds in the importing country. The concept of 
equivalency may also be applied to different eco-labelling schemes in the importing and exporting countries. 
Since the main idea of cquivalency is to take into account environmental conditions in each country, it is 
more easily applied with process-related criteria than with product-related criteria. 

d. Transparency/participation 

Improving the transparency of eco-labelling schemes may als~ mitigate any potential adverse trade 
effects. There are a number of ways to do this: 

Spell out environmental objectives and scientific principles. 
Provide early notification of new schemes, product groups an(• criteria. 
Solicit comments on draft criteria. 
Pubfo,h draft criteria. 
Arrange the participation of all interested parties in determining criteria and thresholds. 
Clarify the labelling proce!>s and methodology 
Sec up information centres. 
Carry out information campaigns. 
Use sound, repeatable and reproducible scientific methods when developing crireria. 
Make the rationale and details on which the eco-lahelling scheme i~ hac;ed clear and open for 
examination. 



e. Technical assistance 

Many developing countries lack lhe technical know-how to establish lheir own eco-labclling schemes. 
Technical assistance in testing and verifying products and plants b}· de\"Cloped countries or international 
organizations could overcome this problem. The fact that such assistance has been rendered may lend 
credibility lo the eco-labcls of a de""Cloping counUJ. Testing. certification and \"Crification can also be 
undertaken by international certification firms. Howc\"Cr, if rights arc awarded to only a few international 
certification firms. they may set excessively high prices. Therefore efforts must be made to encourage 
competition. 

f. The provisions of the aircement on Technical Barriers to Trade 

The agrecmc.~t on Technical Barriers to Trade (TBT), a subsidiary agreement to GATI, has been 
established to provi.ic uansparency and notification disciplines on technical regulations, standards and 
conformi~· assessmc.nt procedures. Following significant revision of the TBT, the definitions for technical 
regulations and stanc!arJ.s now include process and production melhods relatiog to the final characteristics 
of the product (previously they had included only lhe fmal characteristics or the products). 

It seems that to the extent that eco-labclling schemes create standards or technical regulations 
stipulating product characteristics or PPMs related to those product characteristics, they are subject to the 
disciplines of TBT. In particular, mandatory cco-labelliog schemes follow under articles 2 and 3 of the TBT. 
while voluntary eco-labelling schemes arc covere$1 by article 4 of the TBT and by the Codes of Good Practice 
for the Preparation., Adoption and Application of Standards. 

TBT requires adherence to five principles: 

• Non-discrimination against imported products. 
• Transparency in lhe development and implementation of standards. 
• Acceptance of equnralent technical standards of other countries. 
• Special and differential Ueatment for developing countries. 
• Scientific basis for a standard. 

Under TBT, technical standards that have an impact on trade are permitted only to the extent that 
they are the least trade-restrictive measure necessary to fulfil a legitimate objective. A legitimate objeaive 
is defined to include the prevention of deceptive practices and lhe protection of human health or safety. 
animal or plant life or health, or lhe environment. If a technical standard is created to fulfil one of lhese 
legitimate objectives and is based on an international standard, it is presumed not lo be an unnecessary 
obstacle to international trade and, lherefore, consistent wilh GA TI. 

.f 

An eco-labelling system, even lhougb voluntary, might be considered as causing unneces.-;ary barriers 
lo trade under the provisions of TBT if: 

The criteria that the product must conform lo in order to qualify for the label, in particular ~ith 
regard to the use of raw materials and production and processing melhods, are not based on 
objective or scientifi.: consideration or fail to take adequately into account the production processes 
prevailing in other countries. 

Procedures for verification in granting 1he lc1bel are unnecessarily strict or rigorous, making it almost 
impossible for a foreign producer to obtain the label. 

The eco-labcl is adopted for a product that is almost entirely imported and the right to grant an cco
lahcl rest!\ entirely with the authorities of the importing countries. 

g. Q1.b.w 

A numher of other measures might lessen the potential adverse effects of cco-lahelling ~::hemec;: 



Promocc chc credibilicy of coo-labels. especially chose from de\-cloping councries. and chcir 
accepc~ce by consumers. 
FaciliC3Cc chc transfer of cleaner cechnology to dC\-cloping oouncries. 
Pro\idc fmancial suppon (by developed countries) to help de"-cloping countries impro\"c cheir 
emironmencal performance. 
Increase chc awareness of consumers anci industry abouc en\ironment friendly products. 
Implement environmental management systems to assess the costs and benefits of applying for an 
cco-label. 
lmprO\"C dialogue and cooperation between manufadurcrs and suppliers. 
Seek greater integration of trade and cn\iroomental policies. 

Eco-labelling has the potential in the short run to reduce cxpon opportunities of de\-cloping 
cc:untrics. assuming that it becomes a significant marketing tool in developed countries. De\-cloping countries 
lack the pertinent information and infrastrudure (certification and accreditation bodies) needed to qualify 
for many eco-labelling schemes. Their firms have limited access to cleaner technologies and may incur 
relatively high c.->mpli.incc costs in meeting the requirements for cco-labelling schemes. which are becoming 
e\-cn greatr:r wich the growing use of process-related aiteria for awarding eco-labcls. In addition to ha\ing 
potential e:onomic impacts. eco-labelling schemes could also diston the en,,ironmental priorities of 
developing countries by diverting pollution reduction expenditures to address the concerns of de\"elopcd 
countries. 

The ISO/DIS/14000 documents have the potential to overcome some of these negative impads. 
However. more effons in the areas of international labels. mutual recognition, certification, cqui\-alcncy. 
transparency, participation and technical assistance arc needed to ensure that cco-labelling arc not perceived 
to be or do not even become barriers to trade. 

\1. 11\'TERNATIONAL AGREEMENTS, ENVIRONME!\'T AND COMPEllllVENESS 

Multilaceral environmental agreements (MEAs) arc essential for tackling global environmcncal 
problems such as greenhouse gases, ozone depicting substances, and transbollddary mo\-cments of hazardous 
wastes. Available. albeit scant evidence on the trade and competitiveness effects of MF.As is limited lo a few 
agreements such as the Montreal Protocol. In addition to specific MEAs, cnvironmcnH consequences of 
general trade agreements such as the North American Free Trade Agreement (NAFTA) ~-.d the Uruguay 
Round may al.~o have an impact on industrial competitiveness. Once again it is difficult to quantify these 
impacts, although attempts have been made by various authors to analyse some or these consequences. 
Discussion in the present section is limited to impacts of one MEA i.e. the Montreal P,rnlocol and one trade 
agreement i.e. NAFT A. 

The Montreal Protocol sets sc:hcdulcs for the gradual reduction in consumption and production of 
ozone depleting chemicals. The original agreement which came into effect in 1989 placed control~ on the 
manufacturing. :;xport and import of two groups of ODSs i.e. chlorofluorocarbons (CFCs) and balons, ~ith 
the goal of a 50 percent phase out by the end of the century. Each group of countries has its own phase out 
schedule. Developing countries (Article 5) as a group arc required to achieve SO percent phase out by year 
2010. Since the signing of the original agreement, the phase out requirements have been tightened hy the 
London and Copenhagen Amendments (1990 and 1992 respeclivcly) and new substancc:s were added. 
Accordingly, a complete pha~e out of the major ODSs must be achieved by 2006 by Article 5 countries. The 
major ODSs arc CFC (used as refrigerants, foam blowing agents. aerosol prnpellants. and solvents), halon 
(used in fire fighling equipment), carbon tetrachloride and methyl chloroform (bolh usC'd as solvents). 

In order to assist developing countries to do this, the Multilateral Fund was set up in 1990 to pro .. idc 
concessional finance and granls to developing counlries. The Montreal Prolocol incorporalc!> financial and 



technical assistance as well as a few trade measures_ The latter arc to be used only as a last rcs.>rt in the 
event of noP compliance_ 

The impact of the PrOlocol on competitiveness of indus:ries that produce or use ODSs depends on 
two identifiable sets of factors: the level of incremental costs of con\-cning to non ODS methods of 
production. and. trade restrictions that may affect the cxpon of ODS using substances c_g. refrigerants. 

a_ Incremental Costs 

Incremental costs of phase out include the costs of reconfiguring CFC plants to produce substitutes; 
retooling refrigerator factories; rcawcry, reclaim and recycling of CFCs, technical assislance, training and 
operaring costs etc.. Grant financing is available to countries that use less than 03 kgs of ODS per bead per 
'6r to cover their incremental costs191. The impact of these incremental costs on industrial 
competitiveness, given the availability of grant financing. may be lower than expected_ Even so, the political 
compromises that accompanied the establishment of the Montreal PrOlocol have ham~red the full 
realisation of economic benefits from the PrOlocol Th!s is because there is no prm'ision of addiliooal 
financial incentives that would encourage the accelerated phase out beyond the targets set_ By reimbursing 
only the incremental costs of developing countries, there is no fmancial incentive for accelerated depiction, 
the benefits of which would far outweigl. the extra costs_ This is cspi:c:ially true for lransi1ion economics_ 
According to a report by UNioolO/. a siguificanl barrier lo the rapid conversion of the ODS producing 
and consuming enterprise . in Romania is the lack of domestic funding and inaCCCSSJoili~· to intematiooal 
capi1al markets_ For the 0L"lS phase oul to be economically feasible in Romania it is may be more conducive 
to provide additional fmancial incenlivcs lo accclerale the phase oul-

One way to speed up implementation and reduce costs would be lo !iupplemenl the pre<;enl approach 
by appropriate lechnological assistance and facili1ate the transfer of technology through the aegis of 
in1crnational agencies such as UNIDO, UNEP, the World Bank and UNDP that arc currently assisting 
developing count1ies in implementing the Montreal PrOlocol. 

b. Trade restrictions 

In addition to the issue of incremental costs, there arc conccms among developing countries with 
respect to trade restrictions inherent in the Protoool The original agreement in 1985 included restrictions 
on trade with non signatories, in ODSs and in products containing ODSs. Ameodmenls to the Prorocol 
extend the restriction lo a list of products produced with but not containing ODSs- The latter has yet to 
come into force_ Trade restrictions already in effect include: 

ban on import of ODSs from non signatories (1990) 
ban on export of ODSs to non signatories (1993) . 
ban on import of oroducts containing controlled substances from non signatories (1993) 

Whereas the imposition of trade restrictions has pro\'ed lo be an imponant factor in inducing some 
countries to join the agreement, it has also led to a decline in expons for some countries. For c.xample in 
China, according to some estimates, the expons of refrigerators using ODSs has declined by 58 percent 
between 1988 and 1991. The positive side to this however is that China has stepped up its phase out 
programme and aims to achieve its targets faster than stipulated in the Montreal Protocol. In Thailand on 
the other hand, the feeling is that industry will be able to lransfer lo ODS free production without major 

I?/ According to the London amendment, the consumption of the additional ODSs should not 
exceed 0.2 kgs per capita per year. 

'20/ Country Programme for the Phase Out of Ozone Depleting 5uhtances in Rumania, 1995 by 
UNIDO, Ministry of Waters, Forests and Environmental Protection, Dani:i;h Environmental 
Protccrion Agency. 
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impaccs on lrade. The impact may ho\\'C\'Cr be more SC\"Cre if lrade rcstrie1ions are extended 10 subslanccs 
made wilh bul nOl conlaining ODSs. 

In conclusion. by ilS \~· nalure. r.hc Monlreal PrOlccol in'li'Olvcs lrade restrictions and inacmenlal 
costs- In mosr case~ ho\\'C\'Cr lhcsc cOSlS can ac lcaSI be reimbursed lhrough fmancial assistance from the 
Fund. II would be more cosc effecti\'C if addilional financial inccnti\'CS and technical 35Sistancc is prO\ided 
to developing counlries to acccJerace the phasing out of ODSs. Also. the negatn-c cfferu of trade reslrictions 
on export earni!lgS. where\-cr they may arise can be offset by suitable compensation thro~ negotiations ~ith 
the Protocol. 

The North American Free Trade Agreement (NAFTA) has crcalcd the world's largest markel and 
opened the Mexican economy t~ US ;mo Canadian exporters, investors and service agcnlS.. acarly the 
promotion of trade and invcstmenl in the region will have effects on the physical en'liironmcnl and :.>n 
en\ironmenlal policies and programmes. These effects will not be limited to the three sigoalory counlries. 
but would permeate the Ceolral and South American region as a whole. The following discussion. while 
concentrating on NAFTA is rclc\-aol to other regional agreements (such as lhe Southern Common Mark.cl, 
MERCOSUR) cs well. 

The competitiveness impacts arising from the CD\ironmcntal implica1ions of NAFT A arc still ro be 
seen. There arc several issues, bolh positive and ncgatn-c, thal could arise. These arc discussed briefly in the 
foliowiog paragraphs. 

a. PQ(cntial neeativc impag 

(i) The increased inflow of foreign capital inlo che region may accclcralc inveslmenl in narural resource 
based indusrries in which the region has a comparalivc advanlagc. This could place the region's en\ironmenl 
at greater risk.. Higher invcsrmenr in mining, fishing, agrofruit production, foreslry and the rourism industry 
will put additional pressures on the region's environmental resources. 

A related concern stems from the fact that the pressure on natural resources would require countries 
in the region to focus more on the environmental agenda. and could therefore legitimise the use of 
international trade barriers for environment protection. This in tum could affect the competitn'C advantage 
or industries. 

(ii) Free trade agreements normally entail a greater specialization or industry which will weaken the 
position or non competitive sectors, and require structural changes (for example in the scale or production) 
in others. The extent or environmental impact from pollution will depend on rqc country's industrial 
structure. Structural changes in the region's industry resulting from greater trade liberalization and. 
specifically, agreements such as NAFT A, have yet to be specified in detail. However it is likely that a greater 
development of commodities industries lioltcd to natural resources will take place. Such industries are nor 
only resource intensive but also pollution intensive. 

(iii) Due to the need for greater specialisation and adherence to more stringent en .. ironmental 
regulations inherent in free trade agreements such as NAFT A, it may be that small and medium scale 
enterprises in the less developed parts or the region (e.g. Me:xico) are unable to comply with the regulations 
without substantially increased costs. The increased environmen! al requirements may place small- and 
medium-scale enlerpriscs, and those indll5trial sectors that arc teetering on the verge of competitive 
efficiency, in a more critical situation. 

{iv) The economic changes that will accompany the implementation of NAfTA can place additional 
stress on the environment, especially for the transport and trade related acrivirics at border crmsing.<.. 

In anticipation of some of these effects, a parallel agreement on Environmental Cooperation was 
also signed. This does not impose new environmental regulation.<. on its signatories (more !ilringenl law~. 



stricter standards. etc.). Rather. it recognizes •the right of each Party to est3blish its o\\l? k\-eb of domt:5tic 
en\iromnenlal prOlection and enwonmental dC\-elopmenl policies and priorities. and to adopt: or modify 
accordingly its en\ironmental laws and regulations·. Ho\\'C\'Cr. the;-e i.:, an understanding that ·each Party shall 
ensure that its laws and regulations pro\idc for high le,-cls or en\ironmcntal ;>rOlection and shall stri\-e to 
imprm-c those laws and regulations·. 

The NAFTA signatories ha\'C agreed OD the establishment or an independent organization. the 
Enwonmental Cooperation Commission. whose tasks include the following: (a) strengthening inte~tiooal 
cooperation in respect or dcvcloping ~d imprO\ing national en\ironmenlal laws and regulations; (h) 
cooperating 'hlth the Free Trade Commission established in the main body or NAFTA in order to pre\-cat 
or rcsol\-c disputes connected with the en\ironmenl and free trade; (c) dC\-cloping recommendations on 
measuring the CD\irOnmeotaJ impact or projects that may ha\'C adverse transboundary effects OD the 
environment; (d) Promoting puMic information oo hazardous substances and activ:.ics; and (e) dC\-cloping 
recommendations on a broad range of cnviroomcrilal matters. including technologies and strategics for 
preventing pollution_ the eo\irOnmeotaJ ramifications or production methods. transboun~- eo\irOnmental 
matters. and so oo. One important funrtioo of the Commis..-;ioo is to inten-coe in conflicts arising from 
inadequate supenision of national Cn\iroomcntal laws. Arbitration mechanisms (panel of arbitrators) and 
fines and other economic penalties ba\'C been cs1ablished to compel enforcement. 

An agreement has also been adopi:ed within the framework of NAFT A that tends lo imprO\"C 
periodic reporting on the en\iroomeot in the member States. It proposes a commitment to take steps 
periodically to combat eowon.mentaJ hazards. promO(e enmonmenlal education. including legislation OD the 
eo\ironmeot, encourage scientific research and the development of CD\ironmental technology. assess 
en\iroomeotal impact as and when needed and promote economic instruments for the efficient fulfilmeol 
of eo\ironmeotal goals. 

b. Positive impact 

(i) Owing to the increased external exposure caused by the free trade agreements and the more 
stringent eo\ironmcotal requirements of the developed eoooomies, it is beliC\"Cd tha: countries which sign 
agreements such as NAFT A tend indirectly to establish more stringent and better supenised regulatory 
frameworks with streamlined, equitable and transparent ac.ccss mechanisms and higher le\"Cls of participation 
by society. 

(ii) The more rapid development of new and dynamic expon sectors, especially the natural resources 
sectors, as well as the greater flow of financial capital, may cause the exchange rate to fall. This will 
eventually force Mexican industry to accelerate its process of changing production patterns, including the 
adoption of clean technologies, in order to seek higher levels of profitability and competitiveness. The higher 
producti\ity requirements placed on factors of production (labour and technology), thf saving of energy and 
material<; and the improvement of enterprise management are competitiveness factors that industry will have 
to develop and emphasize in order to maintain or improve its competitiveness. Thi-; will also have a positive 
impact on the environment. 

Ir? conclusion, the competitiveness impacts of environment related NAfTA clauses arc siill unclear. 
However the existence or parallel pr<.'\i<;iODS for technical and financial assistance prO\ide a reasonahlc 
cushion for lessening adverse impacts. 

VII. DESIRED RESPOSSE OPTIONS 

The foregoing analysis indica1es that the link between environmental policies and competi1ivcncss 
is complex and ii i.., difficult to isolate the impacts of environmenlal policies per s~ .;n trade and 
competitiveness. Al the firm level the impact may he negative for some sectors, especially in :he short run. 
In the longer run and at the macro level, impacts on competitive positions of firms and countries arc 
insignificanL 



Anal~-sis of lhe links bcrween en\ironment policies and indusrrial compcriti\-eness suggests a number 
of response measures t!:iat may be adopred at the sectoral, national and international lc\'els lo mitigate 
ad\"erse impacts if any and alle\iate fears about stricter en\ironmenl prolection actions that arc likely lo be 
taken in the future. lo the following paragraphs. these measures arc grouped under six beads. ::conomic 
incentn-cs and border tax adjustments; harmonisation of en\iroomental policies for global problems: 
eo\iroomcnlal and industrial policy integration: maximi<.ing trade and income gains from .::n\"ironmentally 
sound resource management; technical assistance for adopting of cleaner production proce~s and 
technologies; specific measures for counteracting ad\-crse impacts of eco-labelling requirements. 

Economic instruments sccb as pollution charges, user charges, tradeable permils.. and realistic cost 
pricing of natural resources are inacasingly being advocated as measures for addressing en,,ironmcntal 
problems. They arc often preferred lo command and control measures because: 

they are more efficient, 
more cosl efiecri\"e, 
anJ prO\ide inccnti\"es for pollution control. 

This is a consequence of the fact that economic instruments scne lo internalise eD\ironmenlal costs. 
The objecti\"e of internalisation is lo include external costs and l.Jenefits (associated \\ith pollution for 
example) into the decision malting process of producers anti consumers. There can be negative effects of 
internalisation policies but these would dominate only when the en\ironmental costs associated ""ith 
production are so high that: 

intemal;.~tion requires a very large tax; 
the country internalises the full external cost inslantaneously and unilaterally; 
lhc world demand and competing supply arc very elastic; 
the country relains a small part of the markcl. 

In cases where negative effects dominate on account of applicalion 'lf cco taxes, they can be offset 
by differential laxes, sector exemptions or rebarcs, and border tax adjuslmcnts. A border tax adjuslmenl is 
the imposition of a charge on imports corresponding t.> the domestic environmental tax or cbarrc borne by 
a sub5.titute domestic product. Likewise it could be an exemption or rebate on exported products. World 
Trade Organisation (\VTO) rules allow border lax adjuslmcnts on final products and int:o:rmcdiatc inputs 
(pro,,idcd transparency, most favoured nation treatment and national treatment obligations arc met) but not 
on primary inpuls and processes. For these reasons product taxes may be preferred to process taxes since 
they can be ~djustcd at the border. 

A few words of caution need to be noted in advocating border tax adjustments tor mitigaling adverse 
competitivcnes5 effects: 

If eco laxes arc imposed to dissuade the use of a particular production process or input in the 
dome5lic economy, then rcbale of export tax lo lessen competitive effects could dcfcal th~ purpose 
of the lax. 

Since the significance or higher compliance costs on differences in compelitivencss posicions of 
countries if> nol clear, compensation by border tax adjustments can be questionable; 

In case border tax adju.'\tmcnts arc made in response lo product or proccs.<; regulalion ra1her than 
lo eco laxes, the product may be "overlaxcd" since it already bears additional cosls of complying \\ilh 
the 5landards which cannol be adju5led al the exporl point 

The use of cco taxes and border lax adjus1men1s ha5 inherent ad\'anlages from an economic and 
cn\ironmen!al poinl of view, however further work needs lo be undertaken on 1he formulation and 
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applicalion of economic instruments for pollution prevention in de,-eloping countries lo enable them 
to exploil the advantages of using these instruments. 

The harmonisation of environmental policies is amisable only in the case of global or transboundary 
environmental problems. The claim that differences in environmental standards result in competitive 
disadvantages for some countries has not been adequately proven by empirical evidence. Moreover demands 
by certain environmental lobbie:. to ·1evcl the playing field" are not legitimate since identical process 
standards (for example) in two different contens will not necessarily result in the sair.e level of 
environmental quality. Other factors such as assimilative and carrying capacity of the environment and 
concentration of emissions are equally important. Tbe effectiveness of environmental measures also varies 
between countries at different stages of economic development. It would be unrealistic to expect that the goal 
of very low levels of discharge from industry embodied in the US Clean Water Act be applied in India where 
surface waters are contaminated with domestic waste rather than industrial wac;te. In case of domestic 
environmental concerns therefore the principle of national sovereignty must be respected and uniformity of 
standards is not ad\isable. 

For global problems however, a case can be made for harmonisation of process and ambient 
standards, particularly when actions by individual countries can have negath·e competitive effects on domestic 
industries. 

Closer integration of industrial and environmental policies and the adoption of ecologically 
sustainable industrial development (ESID) strategies could go a long way in casing competitiveness effects 
and facilitating environment related structural adjustment of the economy. This is particularly true of 
strategics and measures to promote cleaner production tc:clmologies and waste reduction at source. 

Governments in developing countries need to take more initiatives to involve industry in the decision 
making process and to provide the enabling policy framework by giving incentives for research and 
development of cleaner production methods, investment incentives and infrastructure support. So far, the 
approach to reducing environmental damage has been one in which "end of pipe" technologies dominate. The 
new approach that is emerging as a result of more stringent environmental regulations and the need to 
maintain comparative advantages must be based on pollutimi prevention. The approach encompasses both 
policy and micro aspects. At the policy level it includes influences on supply side factors (i.e. technological 
choice etc.) and on the level and structure of demand. For example, a price (or regu~ory) policy that limits 
the ~ of synthetic fertilisers could be as effective in improving the environment as technical measures to 
make the production of fertilisers less damaging to the environment. At the micro level the approach 
emphasises the prevention of damages i.e. applying production processes that are cleaner, using less energy 
and creating cleaner products. This cradle to grave approach should also include a reduction of raw material 
requirements through recycling thereby reducing the raw material content of products. 

In considering the choice of policy instruments that would give the right signals to private agents, 
it is important to arrive at the right mix of policy instruments. The clements of such a mix would vary 
depending on "specific considerations such as the regional extent of the problem, the number of pollution 
sources, the ease of monitoring, the importance of transaction costs and the pervasiveness of other market 
distortions. Policy options should be as possible informed by cost benefit analysis"211. Three broad 
categories of poliC} measures for the formulation cif ESlD strategies can be identified. These arc: 

2!/ OECD Economic Studies no.16 
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a. Economic incentives ;:nd disincentives 

These are neces.sary for government policy to establish the link between resource scarcity and prices 
so as to improve resource management and promote sustainable development. The following aspects of 
policy reform should be addressed: 

internalisation of environmental and social effects of industrial policy; 
correction of market failures; 
elimination of market distorting policies. 

Economic mechanisms suitable for inclusio.i in en\'ironmental management systems include: 

fiscal measures (taxation. accelerated depreciation. elimination of subsidies. tax rebates, government 
procurement. effluent charges, product charges and administrative charges) 
direct financial i:upport 
tradeable permits 
liability insurance legislation. 

It is important tha• these measures be formulated in a manner that does not conflict with industria! 
development objectives. 

b. ReplatOQ' policies 

Discharge standards, technology based standards, benefits based standards and ambient quality 
standards, have been the traditional instruments of command and control used by govt:rnments to control 
pollution emissions. Effective implementation of these norms would require an efficient system of monitoring 
and enforcement, very often lacking in developing countries and transition economies. The setting of 
standards would also require the following institutional and technological facilities: 

compliance monitoring sy..;tems; 
analytical laboratories; 
legal instruments flaws and decrees); 
information on technology for waste minimisation and waste treatment. 

c. Locational policies 

Locational policies arc needed for we siting of industry, which optimise environmental aspects \\ith 
imperatives for regional balance, availability of energy and raw materials, and iocal and regional aspirations. 
Of special interest arc policies relating to Industrial Free Zones and Export Processipg Zones. Developing 
countries have a tremendous pressure to set up export oriented industries. It is iml>ortant to ensure that 
these industries abide by environmental regulations while maintaining their competitive position in world 
markets. 

Policy initiatives l\l the local, national and international levels should seek to give institutional 
support for finding solutions to maximise the value added of internationally traded resources. The follo\\ing 
arc some examples of such initiatives: 

Maximising value added from forestry and fisheries resources as well as biodiversity 

Improving access to international markets and diversifying into more environmentally friendly 
products having a higher value added. 

Supporting research in areas and conditions where "green premiums" i.e. premiums from invc!\lmcnls 
in cm.ironmcntally friendly products and processes arc likely 10 accrue 



Reducing uncertainly regarding requirements of ecopackaging by pro\"iding information as well as 
technical assistance in setting up such schemes based on the availabilicy of natural and local 
resources. Assistance may also be given to entrepreneurs in the creation of regional markets for 
environmentally preferable packaging materials. 

lm:spective of whether green premiums accrue. inVCSlments in pollution prevention and abatement 
may be costly for the small and medium scale enterprises. It is therefore imperative that future assistance 
should aim at facilitating the transition of small and medium scale enterprises to cleaner production 
processes. This may be done by the provision of technical assistance and transfer of cleaner and appropriate 
technologies through multilateral Mid bilateral assistance programmes. Such assistance could take various 
forms such as demonstration of tl:ac economic and environmental benefits of cleaner production processes, 
waste minimisation techniques, better information dissemination, training programmC3, and research into cost 
effective solutions. 

Several examples of the economic and cD\ironmcntal benefits of utilising cleaner production 
processes with assistance from multilateral agencies such as UNIDO have been cited in section 3 and in 
Annex 1. Additional examples of the benefits of cleaner production pr02rammes implemented with bilateral 
or multilaLeral assistance arc to be found in India. Tunisia, and the C;cch Republic221. 

In India, UNIDO in collaboration with the National Productivity Council conductc:d the DESIRE 
project (DEmonstration in Small Industries for Reducing wastE) to demonstrate the fmancial and 
environmental benefits of cleaner production to SMEs in agro based pulp and paper mills, textile dyeing and 
printing, and pesticides formulation industries. The fmancial and en.,ironmental impacts are summarised 
below. 

Results Pulp and Paper Textile Processing Pesticides Total 
Formulation 

No.of units 4 4 4 12 

Waste minimisation 197 119 133 449 
options identified 

Options implemented 72 51 73 206 

Options under 37 36 13 86 
implementation 

Total investment in Rs. 9.5 million Rs.1.4 million Rs.0.4 million Rs. 11.3 mill. 
waste minimisation 

Monetary savings Rs. 28.5 million"/ Rs.7.1 million Rs.0.2 million Rs. 35.8 mill. 

Pollution load Effluent vol. 32% Effluent vol. 30% Effluent vol. 
reduced COD 31% COD 16% 743b/ 

Total solids 40% 

a/ Including sa~1np due 10 reduction in crflucn! 1rca1mcn1 
'ti/ Rc:prcscn1s upcc1cd rcduc11on tn IOJOC fuplM: cm1ss1ons and risks from hcallh hazard$ 

2!/ See UNIDO (1994). 
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In Tunisia. the ED'tironmental Pollution Prevention Program of the United States Agency for 
International Development is funding a two-year programme in Tunisia. One of the first efforts there was 
a waste reduction audit in a lead-acid batt.:ry manufacturing plant to identify pollution prevention options 
that would reduce the quantity of toxic chemicals. raw materials and energy used in the manufacturing 
process. As a result of implemenring preventnre measures identified by the: audit, the company will achieve 
the following: 

Reduce its capital investment cost for end-of-pipe equipment by at least 35 per cent and 
reduce the costs of treatment chemicals by at lea•;t 66 per cent 

Reduce employee exposure to lead dust 

Reduce energy and water use per unit output 

Reduce the amount of lead purchased 

Reduce lead-acid contaminated waste water 

Improve product quality by increasing service life. 

To achieve these results, the plant is implementing 19 pollution prevention options that will save over 
USS 2.2 million in the first 24 months, for an investment of USS 0.4 million. Options include several no-cost 
actions, such as capturing spilled raw materials and reusing them in the production process, as well as actions 
that require the purchase of capital equipment (a liquid lead atomization mill) to reduce lead particle size 
and therefore waste. 

A Czech-Norwegian cleaner production project, supported by the Norwegian Society of Chartered 
Engineers, has completed waste minimization studies at 11 plants. One of the plants is a producer of carpets 
with a yearly production of 1,500,000 square metres. Before the investigation, the plant disposed of 660 tons 
annually of solid/hazardous waste al a communal waste incinerator. As a result of implementing preventive 
measures, the plant achieved the following: 

Eliminated its expenditure for solid waste disposal, USS 13 million 

Reduced the amount of solid waste by 100 per cent, water use by 30 per cent and steam 
use by 10 per cent 

Improved th'! quality of the output by introducing changes in the dyeing process and 
process controls in spinning, twisting and weaving workshops anJ qaade new by-products 
from recycled material-; 

Reduced off-site air pollution from solid waste facineration. 

To achieve these results, the mill implemented 15 preventive measures at a total capital cos1 of 
USS 2,275,000. The total annual savin~ from these measures was USS 1.3 million, giving a payback period 
for capital investmc::u of approximately two years. ~ 

The above examples illustrate the importance of utilising cleaner industrial technology in developing 
countries. The following recommendations are made in this regard231: 

International organization.s mu.st do more to help developing countries to talce advantage of cleaner 
technology. The activities of UNIOO, with its extensive experience with respect to information 
dissemination, training and education, the preparation of information material~ and local capacitv 

' , 

23/ See UNIDO (1994). 



building seem an appropriate way to help de\-cloping countries to take advantage or cleaner 
industrial technologies. These activities should be expanded, both on a bilateral and multilateral 
basis, and regional banks should be imrolvcd. An assessment should be done or the inputs neces.~ry 
to build local capacicy for the implementation or cleaner production outreach programmes in 
developing countries. including the inputs needed from developed countries. The assessment could 
lead to an intemat.onal programme for cleaner production. taking into account regional needs and 
priorities. 

Multilater~! and bilateral institutions need to encourage cooperation between the private 
environmental market sectors in developed and developing countries. The en\ironmental market 
sector in developing countries is mainly confmcd to ordinary end-or-pipe hardware and software. 
Neither it nor the machinery sector in those countries is able to supply clean production hardware 
and software, which are often too expensive to import. Thus, local capabilities have to be built up . 
. .nd for this, cooperation in the private sector so needed (licences, franchises etc.). 

~·here is need to expand life-cycle a'lalysis and research on environmentally compatible products to 
;n.;rease the market demand for en\ironmentally SOW!d products from developing countries. An 
example of bow this ca.1 be done is a life-cycle analysis of cotton garment production (Annex IV). 
There are two possible areas of investigation: What vrJI be the impacts of life-cycle analysis and 
ecodesign on industrial and agricultural production in developing countries? How wili the demand 
for ~nvironmentally sound products in inrlustrialized countries affect the potential for new export 
markets for developing countries? 

Annexe 11, III, and IV give concrete actions for international cooperation in the leather industry. 
pulp and paper and textile industry respectively. 

Possible measures to alleviate fears regarding the impact of ccolabclling requirements on competitive 
advantages have been discussed at length in ScctiCln 5. The following paragraphs to do not repeat these 
measures but give some additional ideas on how the recommendations can be implemented in practice, 
especially in collaboration with multi lateral development assistance.241 

24/ 

Since ccolabelling procedures arc based on a cradle to grave approach, local indlL<itry associations 
should be supported in training their staff on the cradle to grave management scyle of production 
and marketing, with due consideration for local comparative advantages and resource availahilities. 

A-;s~tance may be given to private sector associations in obtaining easy and inexpensive access to 
an internationally recognised certification scheme. This may be done for eymple by estab!ic;hing 
certification offices in exporting countries. This would entail training of local inspectors by 
specialised organisations and certifiers from developed countries. An example of such a scheme is 
a pilot project sponsored by the French aid agency for the introduction of ecocertification for 
sustainable forestry in Africa in respo~: to threats of boycott for tropical timber pnxiucts fro:n 
Africa. 

!mpro\:ment in information flows, transparency and consultations reduce costs of transition and 
adaptation to sustainable production and consumption patterns. International assistance to facilitate 
policy coordination and consultation procedures on a North-South and South-South basis is essential. 

The establishment of graduated qualification systems that indicate the level of "eco quality" of a 
product pro\idc more accurate mformation to importers and consumers regarding the environmental 

These ideas were discussed and agreed upon at the OECD Workshop on Tr.~dc, Environment 
and Development Cooperatir.n, October 1994, Pari.c;. Sec Summary Report OECD/GD (95) 10. 
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friendliness of the product and also make market access easier for developing country exporters. 
This an important area where multilateral assistance would be required. 

Technical and institutional support for infrastructure facilities for testing. monitoring, certification 
and research and development are lacking or insufficient in a number of developing countries. 
Multilateral assistance should be coordinated closely \\ith the private sector to provide these 
facilitie!'. 

\111. CONCLUDING REMARKS 

What implication docs the rather extensive review of the relationship between competitivity and 
environmental policies have for the future? Evidence cited in the paper suggesls that the link between the 
two is complex and that in general (except for certain small scale and/or resource intensive firms) the impact 
of environmental policies on i:ompliance costs and therefore on competitiveness is insignifica,t. 

The next two decades would. in all probability, show an even weaker correlation between stringency 
of environmental regulations c1Dd competitii;eness, due to the following: 

firms that are unable to comply efficiently with environ:nental standards due to the lack of 
technological and managerial capability will eventually be forced out of the market and be replaced 
by more efficient firms in the same industry. The adverse competitive effect5 will not exist in tl:.e 
longer run; 

the wider application of environmentally sound technologies and production processes will generate 
economic and environmental benefits in the longer run that would compensate sh~rt -un competitive 
effects. This is true even for smaller sized industries. 

As mentioned in the paper, a possible exception to the above may arise due to present confusion 
and ULicertainties regarding ecolabelling requirements by developed country importers. This would require 
concerted efforti. to overcome information constraints and setting up of certification and testing centres in 
developing countries based on mutual recognition. Multilateral and bilateral assistance is of fimdamental 
importance in this area in order to prevent eco labelling from becoming real barriers to trade and 
competitiveness. 

Working on the premise that the economy as a 'Whole will be able to maintain its competitive 
position in world markets de!pitc stringent environmental regulations, it would be better to pose the 
competitiveness question in terms of cn,ironmcntal performance and profitability. The right question, as 
posed by Repetto251 is ~whether firms whose environmental performance is better Jhan their competitors 
within the same industry are more or less suc.r.cssful in the market place". 

The real issue, especially for the fo11hcoming decade is therefore the elf ectiveness of 
environmental expenditures in terms of reduction of pollution emissions per unit of output, and. in 
better health and safety conditions. This calls for an integrated effort on the part nf governme:it and 
industry, the building blocks of which arc: 

further promotion of cleaner production processes; 

the wider use of economic incentives as complcmenrs tc. command and co!l:rol measures of 
pollution preventiM; 

concern wi1h social aspects of lndus;rial and tn•ironmental rrgulation in lerms of heallh and 
productivity impacts as well as in factory working conditions. 

2~/ See Rcpetto (1995), Jobs, Competitiveness and Environmental Regulation. 



the l!Se of emironmental management systems by industry. These arc understood to include 
organizational structl!re, resronsibilities, practices. processes and resources for implementing and 
maintaining emironmental management. The lauer comprises those aspects of the m·erall 
management function of an organization that develop, achieve, implement and maintain its 
ell\ironmental policy and objectives. Environmental management systems should tnable 
organiu~ions to achieve and demonstrate sound en\ironmental performance by controlling the 
ell\ironmental impact of their activities. products and ser.ices. !aking into account self-determined 
environmental policy and objectives. It also enables an organization to anticipate and meet grov11ing 
en\iron.mental performance expectations, to ensure ongoing compliance ll.ith national :uid/or 
international requirements and to continually improve its environmental performance. 

promotion of special programmes and support systems to improve the environmental performantt 
of small scale enterprises. This must be done by providing an enabling policy framework, 
technological assistance for 3doption of environmentally sound technologies. and, institutional 
support. 

building up technical capabilities and infrastructure for certification and testing to overcome non 
tariff and market barriers arising from r ... ;iuirements such as eco labelling. 
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A:Jnex 1: Description of Case Studies: lmpad or Environmmtal Rqulations OD Industrial 
Compditivmess 

Various studics261 have analysed the impact of environmental regulations oo the leather industry. 
The most critical regulations that impact oo costs of compliance are effluent and emission standards for 
water. lo general standards are homogeoous among industrialised countries but tend to be less stringent in 
developing countries. Firms comply to !fiese standards either through changes in the composition of inputs 
and materials used or through technological improvements and treatment technologies. An assessment of 
compliance costs by Ballaoce et al indicates that in general capital costs will rise as a result of environmental 
compliance but the effect on overall costs (including operating costs) is less ccratin. Operating costs may 
increase on account of special chemicals required to treat pollutants ~ well as extra persoooel costs and 
electricity costs. However more efficient new technologies may act as a neutralising factor. Rough estimates 
indicate that about half of the leather industries pollution load can be eliminated with relatively marginal 
investments. According to case studies, leather tanneries processing 100 tons of raw bovine hides per week 
can provide conventional effiuent treatment for 200 ppm BOD and 30 ppm of suspended solids at a cost 
which is 32 percent of the sales value for full chrome side-upper leathcr71. lo the case of a sheepskin 
tannery processing 3000 pickled pelts per week the costs of treatment were 2.1 per cent of leather sales value. 

India 
The export oriented leather industry in India is faced with a European ban oo the use of 

peotachlorophenol (PCP) for the conservation of leather and the use of dyes containing formaldehyde and 
benzidine. It is possible that packaging and labelling requirements would also come into effect fairly soon. 
Domestic regulations also require tanneries to install individual or common waste treatment plants. 
Estimated cost impacts of these measures range from 1.5 to 3.0 percent of finished product prices. However 
these vary for different units depending mainly on the siz.c of the tannery. Smaller units with backward 
technologies, located in urban areas are the worst affected since they arc unable to import equipment and 
processing chemicals to reduce effluents and maintain a quality product. These units arc unable to capture 
a larger share of the market. More modernised tanneries with access to imported leather and a labour cost 
advantage are the least affected by regulations in external markets (mainly the European Union and 
Germany). 

A study conducted by the German Development Institute in India has a..scssed that the Indian 
leather industry will be able to adjust to the PCP ban and cope with new product related eco standards 
despite problems encountered in the initial stages of the ban. The initial problems occurred mainly due to 
a lack of testing facilities to determine PCP content and the lack of PCP substitutes. These problems took 
a few mouths to resolve until testing centres were set up and Indian tanneries obtained information on where 
to get substitutes. In order to facilitate the import of substitutes (such as TCMTB ~d PCMC) the Indian 
Government reduced the import duty from 150 to 50 percent ad valorcm281. The same study has found 
tha! the support system for India's leather sector, in the public and private sector, is able to render services 
for export promotion, research and training. The main drawback lies in monitoring and enforcement 
functions. 

26/ 

27/ 

28/ 

See UNIDO publication by R. Ballance et al, The World's Leather & Leather Products lndu.~try 
(1993); R. Repetto: Trade and Sustainable Development (1994); J.Wiemann et al: Ecological 
product Standards and Requirements as a New Challenge for Developing Countries' Industries 
and Exports, German Development Institute (1994). 

UNEP 1991 Tanneries and the Environment, Technical Report Series No.4, UNEP Industry and 
Environment Office, Paris. 

Note that Argentina's leather industry did not face the initial problems as a result of the PCP 
ban to the same extent as the Indians because of the liberal trade policies already in place in 
Argentina which made imports more accessible. 



Chile 
The Chilean Go\"Crnment has soughr co reduce liquid wastes from soaking. tanning and finishing of 

leather products in response to a technical norm go\'Crning the discharge of waste products. This norm 
controls discharges into waste \\etter collection systems and surface and underground \\ettercourscs and \\etter 
bodies and has been in force pro\isionally since February 1Q93. lnduscry executi\-es in the leather industry 
ha\"C responded to these measures by seeking \'iablc and economically feasible solutions that ha\'e not 
ad\-ersely affected their competirivc position. 

The remo\'al of potentiall~· contaminating clements from the residues is done by using dean or low
waste-generating technologies and treatment technologies. An optimal solution resides in combining the two 
options, since even clean technologies cannot reduce contaminarion within the limits required by law, and 
further treatment of process sewage becomes necc:ssary. 

A study conducted by ECLAC and GTZ'19/ assessed the use of clean technologies in the soaking 
stage (specifically. hair stripping operations) and the tanning stage, using available information based on 
quotations and estimates pro\ided by some tanneries. These stages generate much of the heavily polluted 
waste water, using sulphides (for hair stripping) and chromium (for tanning). 

An economic assessment was made of three project alternatives for a model tannery. The first of 
these was to implement a chromium recovery plant. This assessment resulted in a high internal rate of return 
of 28.97%. The second alternative was to consider the implementation of a chromium recovery plant and 
the adoption of a different hair stripping method using less sulphides and involving recovery of the hair. This 
resulted in an even higher internal rate of return. In the third alternative, consideration was given to 
investment and the costs of implementing a sewage treatment plant. The results demonstrate the economic 
and eo\UO"mental superiority of clean technology as opposed to treatment of waste generated. 

The crucial point is that new and environmentally sound technologies can result in an overall 
reduction in production costs. The opportunities for leather firms to meet environmental standar~. domestic 
or foreign, depend on the use of dean technologies that do not need end of pipe treatment (Ballance et al, 
1993). Another factor of particular significance in the leather sectcr is economies of scale. The impact of 
economic policies on competitiveness will depend on the size of the firm aiid the degree of firm 
concentration. The probability of competitiveness loss is greater for small and medium scale units. However 
if tanning units are concentrated in a particular geographical area they will be better able to retain their 
competitive position despite comparatively stringent en,.ironmental regulations. 

B. Pulp and Papu 

An UNCT AD studr>/ has found that due to trade liberalisation in Argent.ina a number of 
medium sized paper mills have been able to achieve improvements in environme'iltal performance as a 
consequences of greater production efficiencies. This is manifested in fibre recovery and higher efficiency 
in the use of energy and water. An increasing use of recycled materials in the packaging industry (in response 
to foreign requirements) has resulted in reduced costs. Whereas primary effluent treatment units were 
installed by mc.ny firms, the same cannot be said for the more expensive secondary effiuen< treatmeiJt units. 
The same study has shown that smaller sized firm5 which generally use old equipment and out dated 
technologies find it more difficult to improve their environmental performance due to limited space and 
financial resources. Whereas the latter may be true in the case of adoption of new technologies, the scenario 
could be quite different if firms respond to stricter regulations by adopting W35te minimisation options. 

29/ Patricia Ilabaca, "Analisis econ6mico de alternativa.c; no contamioantes de curtiembrcs en Chile". 
Documento CEPAL, LC/R.1356, 22 de noviembrc de 1993. 

'YJ/ See Environmental policies, trade and competitiveness: co.1ceptual and empirical issue~: A report 
by the UNCT AD Sr,cretariat (1995) A. Markandya: Reconciliation of Environmental and Tradi.: 
Policies: Synthesis of Country Case f.itudies (1995). 
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lo this context. pmject DESIRE undertaken b~ Ul\100 and the National Producti\iry Council 
(!\'PC) in lndia31i has demonsuated that in the case of small scale agro residue based pulp and paper 
mills. sa\ings from adopting waste minimisation options are almost double th.it of the initial in\'CStments 
required. For T2 feasible options, net annual 'ia\ings of US S 672.000 were generated in response to an initial 
in\"estment of US S 349.000. This implies an overall pay back time of 6 months on the in\-estmcnts. It 
becomes apparent from rhis exercise that e\'Cn in rhe case of small scale industries. there is a possibility of 
imprO\ing environmental performance in response lo stricter regulations without adding substantially to 
overall costs of compliance and production. 

Textiles have also been affected by external regulations similar to those for the leather sector. 
Environmental impacts of the textile sector, including cotton cultivation. dyeing and printing are substantial 
and the possibility that stricter eco standards in the North will come into effect is very likely. lo this section 
we discuss the impacts that this might have on compliance costs in the dyeing and printing industry. 

Coloured waste waler discharges from dyeing and printing options are the most visible form of 
pollution from ihis industry. Other environmental concerns relate to the use of toxic substances, high water 
and energy intensity of production. and air emissions of vohtile organic compounds. 

Results of the UNCTAD study in India have indicated that bans or. the use of bcnzidine dyes will 
most likely double the cosl of dyes, affecting the competitiveness of the dye stuff industry and th;; textile 
industry. This could be true if the substitutes are more modem dyes. In the case of traditional dyes. the 
additional costs of replacement will not be very high. The UNCT AD study also estimates that adhering to 
stringent product standards for a single blue dye "WOuld increase investment costs by Sl3 million for some 
firms on account of upgraded technology, secondary treatment plants, and automation control equipment to 
monitor the area -to- fuel ratios and carbon di oxide emissions. However these costs will Dill be as high as 
those estimated by the above mentioned study, when techniques that lead to savings in inputs such as water, 
fuel, dyestuffs and auxiliary materials are applied. If thic; can be ::u·.complished by optimising key stages in the 
production process, it would automatically result in reduced volume and toxicity of the effluent i.e. cleaner 
production. This in turn will manifest itself in reduced COStS Of effiueot treatment and lessen the impact OD 

competitiveness. UNIDO has been implementing these clean production programmes in the private textile 
industry lo overcome industrialists' initial resistance to environmentally friendly production. 

Brazil 
UNIDO activities in Brazil have demonstrated considerable cost savings in the dyeing industry. In 

order to explain how these savings can be effected a brief description of the technical processes is warranted. 
Wet processing contains mainly chemical processes like desizing, scouring, bleaching, mercerising, dyeing, 
printing and resin finishing. These are supplemented by physical processes like waslWJg, drying. heal setting. 
shearing, brushing, raising etc. The multitude of processes and their sensitivity to parameters such as time. 
temperature, pH-value etc. had made the dyeing industry heavily dependent on the experience and ad\ise 
of dyestuff manufacturers and managers resulting in the application of recipes containing unnecessary and 
expensive amounts of dyestuffs and auxiliaries. 

Since the 1960s however, with the introduction of computers, photospcctromete::s and process 
controllers, the developme'it of the dyeing industry has become more scientific based. Optimised recipes 
developed through computerised colour matching have not only increased the repeatability of the dyeing 
process and reduced the consumption of dyestuff, energy and water but have also reduced the costs of 
dyestuff by 20 to 30 percent Computerised process controllers and dosing apparatuses can reduce the 
consumption of salts, caustic soda and acids used for neutralisation up to 40 percent 81:ttcr control of 
temperature curves and fixating agents (together with modern dyestuff) are able to redu<:e the polluting 
effects of textile effluents. Alkali recovery plants can reduce the consumption of caustic soda by up lo 90 

31 / Sec UNIDO (1995): From Wa:;tc to Profits: Report of Project DESIRE (DEmonstrations in 
small Industries fro Reducing WastE), Draft Final Report (lJNIDO). 



percent and therefore decrease the toxicity of .!ffiuents from textile dyeing and finishir.g processes_ Results 
from one company have shown that in the year 19'.>4 the use of re dyeing was brought down from 7_4 percent 
to Q_7 percent and colour stripping and redyeing did not occur any more_ The pay back period on imrestments 
in these processes is estimated as being 6 months at a minimum_ 

Apart from the application of clean productioo processes. waste minimisation options can also be 
adopted to reduce the cosrs of complying wita mere stringent cn\"ironmental regulations_ The DESIRE 
project undenaken by UNIDO in India has demonstrated in four small scale dyeing units that made an initial 
investment of Rs_ 1-4 million in waste minimisation measures yielded monetary savings of Rs_ 7.1 million, 
and a reduction of 30 percent in volume of effluent and 16 percent in COD load_ 

The abo\'e examples demonstrate that it is fcasiole and cost cffecti\'c: for dyeing units tt' adhere to 
environmental standards without necessarily corroding their competiti\·e position, provided the right kind of 
technical and managerial approaches arc adopted. 

D. F.nagy 

Perhaps the strongest e\idence for export losses due to stringent en\ironmental polic::>, both 
domestic and foreign. is to be found in the energy sector of some of the former centrally planned economies 
of Eastern Europe. A sUf\'ey in Poland32r has shown that whereas market reforms and stricter 
environ.mental regulations have impacted positively on the en\'ironment, they have resulted in loss of 
international competitiveness because the prices C1f raw materials and energy ha\'e risen sharply in Poland_ 
A large proponion of cxpons from Poland. e.g. electricity to the Czech Republic and Germany, are raw 
material and energy intensive_ In large part the competitive ad\7llltage of Polish electricity exports is because 
it does not have to capture sulphur emissions. When desulphurisation of Due gas is introduced, the expon 
of electricity may well become uncompetitive due to higher costs of generation (estimated by UNCT AD at 
40% ). This in tum will affect the export of other energy intensive goods such as plastics, fertilisers, organic 
chemicals and building materials. Similar considerations apply in other sectors such as coal mining where 
it is estimated that production costs will increase by 10 to 15 percent due to stricter envirorunental 
regulations on saline water discharges, and. exports in year 2000 will fall from 25 IDillion tonnes to 10 million 
tons_ 

At the same time it should be noted that the introduction of environmentally sound technologies in 
response to stricter environmental standards "lill increase efficiency. In Poland this was found to be the usse 
for example in the steel sector_ 

E. Sill/ 
Industrial restructuring and market reforms may reduce capacity in the Polish steel industry but at 

the same time it will also reduce environmental damage by 70 to 80 percent Remaining plants will be more 
efficient with production costs lower by $20 to $25 per ton (UNCTAD). 

A similar experience is recounted in response to the Chilean Supreme Decree No.4 establishing 
maximum permissable levels of emissions. In periods of extreme environmental emergency and at the 
insistence of competent government authorities, when an industry exceeds the permitted levels it must 
suspend operations. In the case of heat treated laminated steel parts uiut, the effects of a te,hnological 
change in the fuel used in a heat-treatment furnace, from diesel oil to liquid gas were analysed. This change 
was made by a medium-scale metallurgical enterprise (35 employees) in the Santiagc, Chile, metropolitan 
area, v.ith the aim of achieving productive efficiency, as well as reducing contaminant en\.ironmental 
emissions and complying with the regulation established in Supreme Decree No. 4. 

32/ See UNCT AD (1995). 
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An ECl.AC study33i found that an appreciable decrease in particulate em1Ss1ons could be 
observed, and this meant that the enterprise was complying with all the regulations in force and did not run 
any risk of being affected by reslrictions on its actmry. Moreover, a beneficial economic resull was seen. with 
a positive marginal net present \-alue and a highly attradi\l: marginal internal rate of return ( 118% ). 

F. Iron 

The same study has assessed the effects of a technological change which replaced a smelting process 
carried out in a cupola furnace by one performed in an electrical indudion furnace, in a medium-scale iron 
foundry (35 employees) located in the Santiago, Chile, metropolitan area. This enterprise was forced to 
implement a technological change, motn"ated by the challenge of increasing the added value of its products 
and, at the same time, reducing the pollution levels, which exceeded the limits permitted by the legislation 
in force. 

The change envisaged was designed to comply with the environmental regulation and to imprO\'C 
the competitiveness of the enterprise by enabling it to increase the value added to its primary produd. It did 
this by switching from grey iron to nodular iron. The technological change reduced tbe emissions of gaseous 
and particulate contaminants owing to the charaderistics of the smelting process when performed in an 
indudion furnace. The decision to introduce the technologie31 change bad two interesting results: it 
significantly reduced the emissions generated by the industrial processes, so that the enterprise remained 
below the emission standard, and it improved the qualiry of the product obtained. 

An economic assessment of the change, carried out by the Economic Commission for Latin America 
and the Can"bbcao (ECI.AC)/Germaoy Agency for Technical Cooperation (GTZ) project, shows it to be 
a profitable investment, as revealed by a positive marginal net present value and a \'Cry attractive marginal 
internal rate of return (69.1%).34/ 

Chile 
The same study also made an assessment of a medium-scale foundry (38 employees) located in 

Santiago, Chile, which introduced a technological change in order to reduce the pollution generated, as well 
as to achieve a more efficient operation. The enterprise smelted iron using a cupola furnace to obtain the 
metal. The resulting produd is grey iron with a carbon content of 3% to 3.5%. 

Foundries, especially those which use a cupola furnace, are industries which have a high pollution 
index because of gas releases and particulate emissions into the atmosphere. The enterprise in question was 
subjected to the suspension measures provided for in the new legislation (Supreme Decree No. 4), as its 
emissions greatly exceeded the permitted limits. 

Because of this situation, the enterprise management opted for technological changes which, in 
addition to ~ubstantially reducing contaminant emissions, increased the efficiency of the process of smelting 
raw materials in the cupola furnace. Once the changes had been made, the enterprise was able to 
substantially reduce particulate emissions, reaching levels much lower than the limits permitted by the 
environmental sanitation agency. This ensured its smooth and uninterrupted functioning throughout the year. 
The economic benefits obtained by the enterprise were also significant: its production capacity increased and 
the costs of 1he process of smelting raw materials and obtaining cast iron decreased. These results were 
reflected in a highly positive marginal net present value for the project, coupled wilh an exceptionally high 
margir.z.1 internal rate of return of 93.16 percenc.351 

33/ Liborio Bustos, "Traosformaci6n productiva ambientalmente suslentable en pequena."> empresas: 
el caso de dos fundiciones y una plan1a de tratamiento termico en la Region Metropolitana 
(Chile)". Documento CEPAL, LC/R. 1250, 5 de febrero de 1993. 

341 idem. 

351 idem. 



G. .r:-u/r.eries 
fa·~n before national CD\Vonmc:nt norms ,.,-ere established. Chilean fisheries w the late 1970s faced 

Cn\'ironmental challenges from new demands of a more specialized market, requiring bcncr-qualiry and more 
differentiated products, and from Cn\VOnmental pressures exerted by local communities where the processing 
plants were located. 

Chile 
In response to these challenges. a group of Chilean fishery enterprises belonging lo the Association 

of Fish Meal Producers (CORPESCA) ~ose produ::ts arc fish meal and fish oils had. in conjunction with 
a !'iioNi:gian. enterprise (Hetland Process), de\i:loped a number of clean technologies that h3d met both 
environmental go~ls and goals of greater efficiency and profitability. In additio~ the processes dc\-cloped bad 
enabled these companies to adapt better to market demands and obtain better prices, and, at the S3DlC time, 
to produce better-quality fish meals (speciality or "prime" fish meals) differentiated in accordance ,.,itb the 
needs of their users (fish farming, poultry breeding, cattle finishing, food preparation, etc.). Previously. the 
fmal product (fash meal) bad been sold in bulk to large-scale buyers. or traders. 

Among the environmental benefits obtained from the new technologies are lower levels of particulate 
emissions in liquid effluents, kwer or no emissions of malodorous gases. energy sa\ing5 and optimal use of 
raw materials. 

Among the technical. economic and eD\'ironmental achie'lo'Cme:il!. of the new technologies. mention 
can be made of the following: 

Primary and secondary centrifugation of the pressing liquid, so that fish solids and oil are obtained 
and the solid content of the effluent (liquid glue) is lowered by 7'ii: to 25%. 

Decanting and filtering of discharge water, so that fish solids are obtained and the solid content of 
:he effluent is lowered by less than 0.04% to 2%. 

Evaporation of liquid glue, so that soluble protein concentrates are obtained which are added to the 
fish meal, and the solid content of the effluent is eliminated. 

Deodorizing of drying gases; in an initial stage, the water vapour level was lowered and the volume 
and temperature of the gases was reduced by cleaning them wi:h sea water. 

Gas emissions into the ::tmospiiere were totally eliminated through a complete technological 
overhaul of industrial steaming, drying and evaporation equipment and the us~ of additional 
equipment. 

Sanitation and health programmes in the plants, blocking the development of germs that accelerate 
the deco:nposition of raw material and increase the emission of odours in the process. 

Computer control of operating speeds so as to optimize dr}iog. reducing the emission of odorous 
gases. 

Optimization of deodorizing equipment through the use of linings that improve gas exchange and 
lower emissions. 

Application of an integrated steaming. drying and evaporation system that uses residual dryin~ 
vapours as a heating method, and use of a compuier·controlled thcrmod~11amic chain for 
evaporation and steaming. 

In addition 10 the other results mentioned, the follov.ing was achieved: 

An energy saving of 25% to 28%. 
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Production 'Ji a more digestible fish meal with a higher percen1age of prOlein and lysine. 

An increase of 15% lo ~ in utilisation of raw materials. 

The ob\'ious ad\illllages of the new technologies and industrial prOlotypes ha\-e enabled them to be 
sold 10 such countries as Peru. Denmark. Norway and Japan. In addition. a kind of technological 
depcnclency bas been overcome, since previously all equipmenr W-c!S purchased in the de\-eloped countries. 
Moreo~r. a promising tech."l<>logical link has been established between two countries at \"Cry different le\-els 
of development (Chile and Norway).36/ 

H. Food Processing 

lo contrast to the positive experience cited above in case of Chilean fisheries, is the case of meat 
proccs.sing in Zimbabwe. The UNCT AD study cites examples where it is fc!t that foreign standards arc 
having an ad\"Crsc effect on exports of ostrich production and beef to the European Union and Australia. 
Quarantine regulations and costly blood tests would make exports of fu.-e birds and meat less competiti\-e. 
Ph~1osanitary standards for the export of beef to Europe require European importcl'"S to inspect all produce 
before it lea\"CS the exporting country. Zimbabwean exporters feel this will raise their costs substantially and 
dissuade them to fmd export markets. 

ll>/ Sec, Ernesto Ezquerra R., ·Emprcsas lideres en desarroUo, aplicaci6n y difusi6n de tecnologias 
ambientalmeou racionalcs r.n America Latina: cl ca.ID de Macstran7..a lquiquc SA · Hetland 
Process y emprcsas pcsqueras asociada.\ a Corpesca, Chile". Documcnto CEPAL. 
LC/R.1152/Rev.3, IR de marzo de 1994. 



Aonu II 

1.athrr and tannig industry; arras for international cooperation 

~ 
~ Adiwity 1¥4 .. Qio•nk a:nia:s 

l'Rscl""21K>n l:se of pun hides uom abauom wilbou11he need ror I 

1emporary piac1""2tion 

Use of 5Ue biocidcs in curing bid.:s and skins and wet x x 
blue leathers 

~ Bcamhousc 
Panial salt elimination by using a dnam-IJPC shaker Spccia1dnnns x 

Green fleshing Modified fleshing machine x 

Hair-saving. unbziring-liming. cspecially enzymatic Ero-drum. UISlnUDCllts for x 
unha1ring ol skins proccss control 

Ex-time instead of cx--t blue splitting Highly accurate sp11aing x 
machine 

Ammo.'\ium-frce a>1 dcliming ror tigllt pell~ combined Specially equipped drums. x 
with the \o.>C or ammonium-fn:c ba•cs instruments ror process 

control 

Tanyanl Use or biodegradable sutfactants instead or organic x x 
sol~nts; reuse or solvalts 

Limited direct rccyctiag or chrome floau Specially equipped dr.ams, x 
instruments ror process 
control 

Olrome rcqding with precipitation Filter pras, ins1rummu x 

Use or bigb chrome exhaustion systems primarily for x x 
iimc-splittcd bi.ks 

Wei and dry Use or hU\/y metal-rrce and bcnzidinc-fn:c dyu x x 
finishing 

Use of non-halogenated rat liquors 

High-1~1 exhaustion or 5YT1tans, dyu and Cat liquors Instruments ror process , x x 
control 

Use or water-based frnisl!Q; at lust base and middle Advanced spra)'lng x x 
coats arc made or aqueous polymeric dispcrsiom and cqu1pmcn1 
con1ain safe CTOSVlinking agents 

l:sc of roller coating technique Roller coater x JI 

l:tihu11on or hy· Manufac1urc of glue, gelatin, animal feed, fenilizer etc. Proccuing equipment x 
products 

Souru: lJNlOO. Industrial Scccors and E.'\vironmcnl Division, Ap-c>Bascd lnduscrics Branch, 1994. 
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Annex Ill 

Pulp and paprr indpstn; areas for international rnQprration 

Mvrsoc-1 
Ploccss AdMly - Otcmiclk ICl¥ia:s 

Prcpararion of PrcparatK"l and de-dusting S)'Slcm J[ J[ 

fibrous non-wood 
raw marerials Dry and •·c1 darung of srra- JI JI 

Pulping Opr1miDt1-"J11 o( pufpmg condirion5 for non- x 
wood fibrous raw marerials 

Process CO!llrol instnamcnralioa ror diftster Prcssun: and lempcratun: conlrol JI 

Use oC weak bl2clt liquor in the di2csler JI 

Use of blow tank and recovery oC blowo- J[ J[ 

srcam 

Washing/scpantion Use oC belt washer for coun1emaneo1 Bell washer with S.{) covnremarn:nt ll 
of bladt liqvo~ ! v.-ashing inslcad of porcbcr (bell washer stages 
scrccning/pulp nce:ls more soacc) 
fractional ion Screv.- press or Olhcr type for removal of J[ ll 

liquor bcfon: "'3Shini 

Fibn: fract1ona1or 10 ~ rmcs ll ll 

Bleaching Beller control oC bleaching (using chlorine ll 
and h~"DOdllorite) 

Chan~ from calcium hypochlorite 10 JI JI : 
sodium hVl>OChlorite 

Elemental chlorinc-frec bleaching (ECF) Mixers, bleaching lowers. washers x x 
TOlal chlorine-fn:c blcachinr; (fCF) 

Process control insrnamcnution for ca<:b On-line pH/1cmpera1un:/consistency JI 

blcachinit 'iUlC CODlrol 

Stock preparation Refining oC non-wood pulps Adcqualc plalc pallcm or refining JI 

and paper machine clements 

Control ot frecncs.s of refined pulp Scbopper Riegler or Canadian Sundanl 
Freeness Tester 

Consi51ency control of lbc pulp being Consisrcncy controls JI 

n:fined 

Beucr cortrol of operating variables of JI 

ccnrrifu'!ll! dcancrs 

Beltt'r control or blcndinr; VllrlOU$ oulos JI 

Consislcl'IC}' control in the paper-machine Comisrcncy conrrols ll x 
approach mrcm 

Beller control of chemical additi-.la ll JI 

( n:tention aids. fillers etc.) 

lmpl"CM: hcadboll and nawsmudcrs ll ll 

lmpl"CM: f0tls and vacuum boxes in paper JI ll 
machine 

lmpl"CM: press sccuon of oaocr-machinc Use 3 n1os oress instead of 2 nios ores.s ll 

Improve dry1ng section and rondcnsare JI ll 
n:moval and reuse of rondensares 

lmol"CM: shower nozzles ll x 

aosc while water nsrcm ll x 

Wasre paper lmpl"CM: wure paper 1rea1men1 sysrem ll ll 
1rea1men1 (oulpcr. scn:ens. cleaners) 

Simple methods for de-inking : ll ll 

Souru: UNlr>O. !nJ .. ~mal Sectors and F.nV1ronmen1 D1V1Sion. Chemical lnduscnes Branch. 1994. 
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Cl(anrr production in the trxJilr industn in dr,·rloping countries 

There is a growing interest on the part of consumers. authorities and companies in the en\'irorunental 
impacts of garments. Se\'eral retail companies in the Netherlands ha\'C intmduced green garments into 
their collections. The garment production chain is primarily located in developing countries (for exampie. 
India. Thailand. Indonesia and China) and ne\\iy industrializing countries. In the production chain for 
cotton garments. the follo\\ing steps can be distinguished: 

Process 

Cotton gro\\ing 
fenilizers 

Spinning/wea,ing/ 
bleach 
treatment/ d~eing 

Garment industry 

Distribution 

Usage 

Disposal 

Environmental issue 

Use of pesticides. fungicides etc. 

Use of fertilizers 

Water pollution (dyes, salts. 

detergents. bleach:ag agents) 

Sizing and desizing agents 

Formaldebyd:: emissions 

Energy and water use 

Wastes 
Use of accessories 

Transport 

Packaging 

Washing and cleaning 

Waste 

Cleaner technol9'Y 

Biological pest treatment and 

Integrated pest management (IPM) 

Bleaching with peroxide. Biological 

clean up reducing water consumption. 
Biostoning. use of more efficient 
bi-reacti\'e dyes. 

Optimize material use 
Accessories of natural materials 

Reduce/optimize transport 
No air transport 
Reduce packaging material 

Use phosphate-free detergents 
Use CFC-free dry-cleaning agents 

Reuse garments or fabrics 

The most serious environmental impacts occur in cotton growing (pesticide and fertilizer use) and in 
textile treatment/dyeing. As these steps are mainly located in developing countries, these countries will 
be confronted with an increasing demand for environmentally sound products and semi-manufactures. To 
improve the environmental performance of the textile industry in developing =:ountries, process 
adaptations will be required, including the following: 

Clean couon growing Biopesticides/lntegrated Pest Management 

Textile dyeing/finishing Ad,·anced bi-reactive dyes 
Enzymes for desizing, biostoning and/or bleach clean-up process steps. 
Use of peroxide instead of chlorine. 

These products and technologies are available in developed countries, which creates new market 
opportunities for the exports of software and hardware to developing countries. The growing demand for 
environmentally sound products can be a driving force for cleaner production in developing countries. On 
the short term this potentially leads to a growing force for cleaner production in developing countries. On 
the short term this potentially leads to a growing export of cleaner technologies (both software and 
hardware) from developed countries to developing countries. 

Sourer: P. Doclman and F. Schcllcman. lns111u1c for Apphcd Environmental f'.conom1" (NE). •:1.farkc1 opponun111c~ for cleaner 
1cchnologic\ 10 developing countnes•. The llague. 199-1, p. 6 
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