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Objectives 

lnlrodw:tion 

Introduction 

Cleaner Production oppomm.ities abound. Identifying them 
is mainly a mat= of being observant and thinking through 

thepmdoction and waste disposal proces.ses The most important 
analytical tool to be used by companies should be a waste ~ LUS 
duction audit. Other tools include environmental compliance 
mdit, product lifo-cycle analysis and environmental impact 
assessment. In Leaming Unit S we present the basics of each of 
these analytical tools for identifying Cleaner Production oppor-
tunities. 

The specific lea.ming objectives of this unit are as follows: 

• To introduce the analytical tools that can be used to identi
fy c:eaner Production opportunities: waste reduction 
audit, environmentaJ compliance audit, product life>cycle 
analysis and environmental impact assessment. 

• To develop special baowle.lge and skills in waste ro
duction auditing, which will enable you to communicate 
the !pecific steps in the audit process to workers and staff 
in an industrial enterprise or trade association. 

• To determine when, where and how each tool can be used 
etl'ectively. 

• To examine the special difficulties and constraints on 
using these tools in devc:ioping countries. 

I 
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/nll'Odfldion .Anal}tical tools for identi/j;ing Ott1MT l'rodrldion oppommities 

I 
Key Learning Points 

1 A waste reduction audit \s a systematic examination of the 
materials flow in a process or plant to identify opportunities to 
reduce emisaons and wastes, thereby saving mmey. 

2 An environmental compliance audit assesses how an enterprise 
complies with current and anticipated future environmental 
standards. It creates a more positive organizational setting for 
introducing Cleaner Production. 

3 A p; .lduct life-cycle analysis estimates the environmental 
impacts of a product from raw materials extraction through 
final disposal and identifies cost-effective options for mini
mizing wastes at each stage of the product life cycle. UDlly, 
the most cost-effective options are those that prevent pollution. 

4 An environmental impact analysis predicts the most significant 
environmental impacts of a project. It also identifies oppor
tunities for avoiding adverse impacts. The least-cost 
mitigation opportunities are often soun:e reduction measures 
rather than pollution control technologies. 

5 A waste reduction audit is applied to an existing plant that is 
seeking to minimi:ie its wasle generation. Ao environmental 
compliance audit is applied to an existing plant concerned 
about compliance with en~ironmeotal norms. Product lifo
cycle analysis is applied to a product, either existing or new, to 
determine its overall ecological impact Ao environmental 
impact assessment is applied to a new plant or a major modi
fication of an existing plant to assess its potential impact oo the 
environment 

2 



.4n~fical tools fr idmtifyrng Cleaner Production opportwtitics Introduction 

-----------------------------

Suggested Study Procedure 

1 Take the test in the Review. 1biU about th~ questions raised 
and wlaat you need to learn fium dris Lealliiag Unit. 

1 Work through the Study Materials, including the Reading 
F:rarpts and the video. 

1 

3 Prepare answers for each of the C a;e Studies. If posst"blc, work 
with a small group to discuss the questions raised. Compare your 
answers with those suggested_ 

4 Complete th·~ exelcises in the Reliew. i 
--------- ----~ 
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Analytical tool.f for identiffing Clame Prodvdiorr "IJ'O"'h'litia 

Stow/ Materials 

T here are four principal analytical tooli foe identifying Cleaner 
Production opportunities md thetd>y enCOUl3ging the adop

tion of Cleaner Production technologies: 

• Waste reduction audit. 

• F.nviroommtal compliance audit. 

• Product lif~cle analysis. 

• Enviroommtal impact assessnum. 

These tools for identifying Cleaner Production opportunities 
are designed lO supi;urt the objectives of the ;ndusttial enb:tprise: 
swvival, profitability and growdl. 

Waste Reduction Audit 

A waste reduction audit is conducted at an indosarial faci!ity 
to see what comes into the plant and what goes out, to make 

sure that resources are being used efficimdy and to identify ways 
to reduce or eliminate the generation of wastes.. 

The main aelivides in a waste reduction audit are as follows: 

• Prepare audit procedures.. 

• Detennine process outputs. 

• Derive a material balance. 

• Identify \\ute reduction optiona. 

5 
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Shldy Materials 
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J..U1lytical tools for idmtiffing Cleaner hodvctiOlf opportunities 
·~~~~~~~~~~~-

• Evaluate waste reduction options. 

• Prepare a waste reduction action plan. 

• Implement the action plan. 

The material balance den.oostrates the opportunities for re
ducing the use of resources: water, chemi~ raw materials and 
energy. 

A waste reduction audit is the analytical tool most central to 
achieving Cleaner Production, because it follows material inputs 
through the production process and accounts for them quanti
tatively to identify wastes that can be reduced. 

A waste reduction audit is a highly cost-effective tool for 
Cleaner Production that often provides immediate cost savings 
and in the long-run provides the "competitive edge" for industrial 
swvival. 

Next Steps 

1 Familiari7.e yourself with the UNEP/UNIDO publication Audit 
and Reduction Manual for Industrial Emissions and Wastes. 

2 Test your comprehension of the information by answering the 
questions below. Compare your answers with those suggested. 

6 



Analytical t:>Ols for identifying Cleaner ProductiOll opportwitia 

Questions 

1 Why should a company do a waste reductioo audit? 

2 What is the principle of a material balance? 

3 Wh'lt are some causes for discrepancies in a material balance? 
(Hint: see step 13 in the manual) 

4 What are some chancteristics of a good waste reductioo audit? 

I --~ .,,> • .,.,_,,,,, ~ :~IAlll ,,__.,_ .-IMIS»~""" > I llUflll/DIM'P .,, QllUMI :.,MO,,,,_ .1ood Jo lmlO,,.,,, opupi§'Mll n»tUd 01..,......, S-t' II -~ 
·r.r-1.., '11d11 ""o,,,,,,, Jo &.qJUOal PM1«111J .,_,,.,,.,_,, .IOOtf ·~ """°""'° ·r 

"llllJM4 "° pnpGllf llO ""IP 'l/fO.,,,.,"""' lllll«lMI.,, o-. IJllOJ lllf£fl ·i 
"M#llJM/1"00 8u/Nl111,.., q,f1111wo3 

8u1m.tppo 't:llW "'"""11' '1llfM41Atpt1pa1 ·~ 1/#M 8u,,ytMD3 8ufl"'P"I ·~ .W.-"°:/ ·I 

U.Alll)" 

---·----------
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StwJy Materials 

LUS Questions 

Analytical tools fr identijjling Cleaner Prodlldion opportunities 

Next Steps 

1 Look over the questions below so that you have some idea of 
what you will want to leam from the videc. 

1 Watch the video Competitive &lge. 

3 T~ your comprehension of the information by answering the 
questions below. Compare your answers with those suggested. 

1 What is meant by the term competitive edge? 

2 What is a material balance'? 

3 What happens in the first \\'Ilk-through of the plant? 

8 



.Analytical tools for idortif 1i1rg Clean• Production OfJ10rlrMitia Shldy Materials 

4 In the example of material imbalance, what was the output 
error? 

5 What are the intangiole benefits of the longertenn alternatives? 

;11W101m:1.1of11111oi<q11ro .u1/d 
-du D P"IJllll1'M 01 -<1111qo 'SP»O Pf.Jflfll '4""'1 "'""" .u1119 •111,,,i .llflr»p ..,,,,,,,,, .llf'DM f'8Nlldlll/ ·r 

.,,.,,,_ AtPM.ID311/ A1M .1a1o.tt l(SD Af .,, 

:llJ/ l"JOOI ND mt .UlfOM M/SD:ID P"D Sfpd: 'qoa1 flllO 
dn 11..irup a"' '"'IU8o/P MDf l"fJ'lflfll 'pat(1111"/ll a10 ,g,,, ..... "'°"'"°,_a SfD'.l'/Dlll MW 'a""°'J ·r 

·sa"""1 o .10/ SJlll/pto flllD stnd'11ju1/ummo;,u illfl ·i 

·.IOllJKflllD3 .1not< jo •SOl(I DJ Mllf';u SIS03 1101pnpo.1d Uf 11011mpa.1 y · 1 
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Slvdy Moll!rial.r AltOlyticvl lools }Or idorlifying 0ft111er ProthKtion opportrarities 

Environmental Compliance Audit 

A n enviroommtal compliance audit assesses how enterprises 
.a.are complying with both current aiid anticipated future 
environmental norms. h is thus a systematic review of the 
manage- ment, production, marketing, product development 
and orgmiDtional systems of an enterprise to assess how well 
they are performing with regard to accepted. or even an
ticipated., environmental standards and practices. 

To cooduct an environmental compliance audit requires the 
full cooperation of top management, managers and workers. 

An environmental compliance audit may be done in response 
to an emergency situation, but it i~ more useful to management 
when it is cmied out routinely each year by external, independent 
environmental auditors. 

The main activi1ies in an environmental compliance audit 
are as follows: 

• ~audit acti\ities 

- Select and schedule facility to audit 

Select audit team members. 

- Contact facility and plan audit. 

• Activities at the site 

- ldcotify and uuderstmd the management control system. 

- Assess the management control system. 

- Gather audit evtdence. 

- Evaluate audit findings. 

- Repon findings. 

• Post-audit activities 

- Issue draft report. 

JO 



- Issue final repon. 

- Prepare action plan. 

hnplcme:it action plan. 

The advantages of an environmental complimce audit 
include: 

• Sueguardingtheenvironm.ent 

• Assuring compliance with environmental laws and reg
ulations. 

• Assuring compliancewilh company environmental policies. 

• Identifying matters that need correctioo. 

• Reducing exposure to litigation and regulatory enforce:
ment aclions. 

• .Reducing potential liabilities. 

• Md:ing the company more environmentally proactive. 

An environmental compliance audit can change environ
mental attitudes throughout an industrial organization, shifting 
them from reacave secrecy to proactive problem-solving, thereby 
creating a positive organiutional atmosphere in which to in
troduce Cleaner Production policies. 

The tam mvironmental audit is often ~ to refer to what 
is called here an mvironmental compliance audit, but this can lead 
to confusion because environmental audit can also refer to a waste 
reduction audit, discussed above. 

JJ 
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Sludy .\fateriah Analytical tools far idorlijj,tng Oeaner Produdiorr opportrmities 

----------------------------------

Next Steps 

1 Read Environmental .4 uditing, included in the Reading Excerpts 
at the end of this Leaming Unit. 

2 Test your comprehension of the information by answering the 
questioos below.. Compare your answers with du>Se mggested. 

Questions 

1 What is the goal of an environmental oompliance audit? 

2 What is the main difference between an environmental com
pliance audit and a waste reduction audit? 

3 Why is the term environmental audit confusing? 

·qpu ""Wnf"AI "Jmft f11111 s11pno U1f1'Jdw"" 1"/IUlllflOl1NO 'l""l 01.ufa,1 11o:J P. "SflO»fl ·r l 
-ID3tUI '"'" ·"'f'Old lf{I Ill .1/R/lf( nJlllJl/!111 01 S"IP.ftl.JotfdO DIJIJIUl'I /lfl"I' llOlsmpa# :l/Sf»4 r "SllUOU 'f"/11.,.,,.;ufll 

-IU 01,,.,da.I "-' ai_1111.10Jod S! ~o 110 fPM MDI/ DSDSSO .. ,,,,,, NUo,fbMo;, (OlllMllllG.lJNQ uv -, 
"AIUOll 

[OPl.111111Q11.111.1 a.111JT1f P"""'l~/llD,,,,,,,, ,,a..un;, 'IJOq 'fl!M ~DIP"'"" 8'i!SSHP:t i<q sa,~fOd fOPIMlllD.I 
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Product lif~de Analysis 

Product lifo-cyde analysis is an analytical tool that considers 
aD stages of the production md consumption of goods md 

services, wida the aim of minimizing die use of resoun:es md 
preventing the productim of waste. This ;:oncept is often referred 
to as cratU~grave environmental management. 

Product life cycle analysis seeks ways to minimiu adverse 
impaas cm the environment at each :a>hase in a product's life cycle. 
Usually, the most cost-effective options are those that prevent 
pollution.. 

There may be many reasons for conducting a product lif~ 
cycle analysis: 

• To mitigate the environmental impact of a product_ 

• To support environmental certification, for example, ~ 
labelling. 

• To provide information that will help market a product. 

• To educate management md personnel about the environ
mental consequences of their activities. 

• To educate consumers about how best to use and dispose 
of I product. 

The main activities in a product lif~cycle analysis are as 
follows: 

• Inventory analysis 

- Define the pmpose ad the system boundaries of the 
analysis. 

- Gather data. 

- Constnact a model of the environmental impacts. 

- Interpret the results. 

JJ 
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LUS 

• Impact analysis 

- Assess lhe environmental effects of resource require
ments ad environmental loadings. 

- ~risks to human heahll nd the environment. 

• Improvement analysis 

- Identify the environmental burdens that need reducing. 

- Evalutte reduction opponunities.. 

Product life-cycle nalysis is most appropriate at a broad 
policy-mlling level to influence major decisions on ptoduct 
design7 process engineering etc. 

Next Steps 

1 Read the diapta'fium Life-Cycle Asse3.f111e17C /mientay <Juidelines 
and Princip/1!S7 included in the Reading &cerpts at die end of 
this Leaming Unit. 

2 Test your comprehension of die information by answering die 
questions below. Compare your answers with diose suggested. 

14 



Questions 

Stwly .\/ol.triob 

1 Why is proclua life.cycle lllllysis oftm cmsidaed cradlHO
grave envinm:ment maagement'! 

2 What are die three main compments of a lif~cle malysis? 

3 What are die main stages in a typical producf s life cycle? 

I 
f 

I 
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Environmental Impact ~ment 

A D envirunmmtal impact assessment estimates the pomble 
environmental consequences of a new plant or a major 

modification of a exisling plant. It also identifies opportunities 
for avoiding die adverse impacts (mi1igation opportunities). 

Cleaner Production is highly relevant to environmental im
pact a~ents, because the best mitigatioo opportunities are 
usually somce reduclion or pollution prevenlioo. 

11aCR are five imponaot principles in managing ID mmua
mcntal impact assessment: 

• Focus on the main issues. 

• Involve the appropriate persons and groups. 

• Link information to decisions about the project. 

• Present clear options for the mitigation of impacts. 

• Provide informatioo in a form that is useful to decision 
makers. 

The main ac:livities in conducting an environmental impact 
assessment are as follows: 

• Planning the mvironmental impact assessment 

- Screen the environmental impacts of similar projects. 

- Conduct a preliminary assessment of anticipated im
pacts. 

- Organize the study. 

- Define the scope of the environmmtal impact assess
ment 

• Conducting the en"ironmental impact assessment. 

- Identify the potential environmental impacts. 

16 



- EsrilDll:e the extent of the impacts.. 

- Evaluate their signifiaace. 

- Identify mitigali• oppommities. 

- Docun: _nt the cavinmnmtal m~pact assewnent pro
cess ad the cm.clusims.. 

• Using the environmental impact assessment 

- Prepare a plan for reducing eD\ironmental impacts. 

- Allocate institulional responsa"bilities. 

- Cany out the plan. 

- Conduct a post-audit to evaluate the results. 

The quality of an environmental impact 1ssessmmt depmds 
very much on the profemonal c:ompetence of the staff involved 
and their economic/potilical iaclcpaulence. mir••mmtal im
pact assessment reports should communicate all esRDlial maaas 
to die general public, should dearly set our lheir uaderlying 
assumptions and should be subject to rigorous professioaal aal
ysis before being accepted. A profemonal analysis of environ
mental impact 1Sscssment reports in the United Kingdom during 
I 98S- I 990 indicated thlt 40 per cent of lhem were defective. 

Mmy times, an mvimunental imp1ct assessment is 
prepared to obtlin approval for a project but is not followed up to 
ensure lhat the project c.omplies with the envi10DJDental plan. 

The World Bank refers to an environmental impaa assess-
ment as an environmental asses&ment 

USF.PA distinguishes betMcD an environmental impact as-
sessment (dae 1c:tivity) and an mviroomental impact saatement 
( documa:t). 

17 
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Questions 

LUS 

.'~, 

---------

Next Steps 

1 Read Environmental /mpat.'t Assessment: Basic Procedures for 
Dew/oping COfllltriu, included in 1he Reading ucerpts at 1he 
end of this Laming Unit. 

2 Test your comprehension of the information by answering the 
j questions below. Compare your answers wi1h 1hose suggested. 
L -··-------·---------------

1 What is an environmental impact assessment? 

2 List five principles in managing an environmental impact as
sessment 

3 What questions does m environmental impact assessment ask? 

18 
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StwJy .\faterials Anal).'fical tools p idarti/yillg O«llWI' Prodw:tion oppommitiu 

Applying the Tools 

Questions 

Awaste reduction audit should be applied to existing pro
~lants to deteonine whether there is wastage of raw 

materials and energy and ifthere are financially attractive oppor
tunities to reduce the wastage. It is often conducted after an 
environmental compliance audit has identified pollutant dis
charges that are \iolating norms. 

An environmental compliance audit should be applied to 
existing facilities to determine how well environmental organ
ization, management and equipment are performing in regard to 
environmental norms. Environmental compliance audits are 
usually conducted in situations where there is a strong 
government regulatory programme and the penalty for violatin~ 
norms is high. The identification of specific pollutant reduction 
measures would require a waste reduction audit. 

A product life-cycle analysis should be applied in industrial 
sectors with rapidly changing technologies and new products. h 
is also useful for new factories that need to evaluate alternative 
production processes. A product lif~cle malysis is a data
intensive effort that must be done with care to produce usable 
results. Product lif~cle analysis cannot, and should not, be 
used to assess the severity of environmental impacts, because it 
is not conducted for specific environmental settings. If this type 
of information is desired, an environmental impact assessment 
would be the appropriate analytical tool. 

An environmental impact assessment should be applied to 
new plants and major modifications of existing plants that have 
the potential for significant adverse en\ironmental impacts. The 
scope of the analytical effort depends on the significance of the 
impact and the potential for modification of project design. 

1 Which Cleaner Production analytical tool must be applied in 
each of the following situations? 

20 



Analytical tools for identiJYing Cleaner Production opporlrlllilies Study Materials 

a A producer of cotton shirts wants to know which impacts result 
from his production directly and indirectly. 

b An en"Tepreneur is thinking about developing an aluminium 
planL He wants to know whether production in his plant will 
be clean enough to obtain the required permissions from the 
respooSiole authorities. LUS 

C The owner of a chemical plant pays a lot for waste treatment 
He wants to know whether he can reduce these costs by d~ 
creasing the wastage of raw materials. 

d A government announces its intention to enact new, strong en
vironmental regulations. An entrepreneur wants to know hew 
he has to change the environmental organ.iz.ation, management 
and equipment of his facility to comply with the expected 
norms. 

11 
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Additional Suggested Reading 

This concludes the study section of Leaming Unit 5. For_a_d_----, 

ditional information on tools for identifying Cleaner Produc-
tion opportunities, you may refer to the following sources.. 

~~~~~~~~~~~~~~~~~~~~~__J 

Curran, MA., "Broad-based environmental lif~cycle assessment", En
vironmental Science and Tecluwlogy, vol. 27, No. 3 (1993). 

International Chamber of Commerce, An iCC Guide to Effective Envi
ronmental Auditing (Paris, 1991 ). 

Luebkert, Barbara, and others, Life-Cycle Analysis Idea: An Interna
tional Database for &oprofile Analysis: A Tool for Decision Makers 
(Laxenburg, Austria, International Institute for Applied Systems 
Analysis, 1991 ). 

UNEP, E11vironmental Auditing, Technical Report Series No. 2 (United 
Nations publication, Sales No. 90.filD. l ). 
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Case Studies 
--

Next Steps 

1 Think about the questions raised in each of these Case Studies ' LUS 
and prepare answers to the questions, preferably working with 
a small group. 

2 Compare your answers with those suggested. i 

Case Study 1: Waste Reduction Audit for a Peanut Factory 

Provided by Rene van Berkel, NAM Environmental Research, University 
of Amsterdam, the Netherlands. --- ' 

For this Case Study you will be looking at a factory that 
produces deep-fried salted peanuts, using shelled, blanched 

peanuts. The next two paragraphs d~'"libe the factory; the third 
paragraph describes one process in that factory. 

The peanuts, which are supplied in plastic bags, are emptied 
directly onto a conveyor belt. They are tnnsported through a 
deep-Dying oven; then they pass through a cooling unit Fmally 
they are sprinkled with oil and salt The pemuts are then poured 
into containers for interim storage. After several hours they are 
ready to be packaged. The coatainen are attached to a packaging 
machine, which fonns bags from rolls of foil and then fills them 
with peanuts. To prevent loss of flavour, the air is removed from 
the bag, using nitrogen. 

From time to time, the oil used for decp-f at flying must be 
repla~ as a residue gradually accumulates at the bottom of the 

13 
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C~Sh:dies Analytical toois for ideniifying Cleaner Production opportunities 
...--~~~~~~~~~·~~~~~~~~~~~~~ 

Question 

oven (due to broken peanuts and decomposition of the oil). The 
deep-fried peanuts are cooled ~ 1 means of outside air. The salt 
is brought into the plant in paper bags and the oil in metal drums. 

The process of deep-fiying the peanuts can be described as 
follows. The peanuts are poured onto a conveyor belt which 
transports them at a constant speed duougb a frying oven filled 
with oil Th~' are deqi-fiied for I 0 minutes in this frying oil, 
which is kept at 1 constant temperature of I 60°C. Broken peanut.s 
drop to the bottom of the oven, and this res~due speeds up the 
process of decomposition. For this reason the quality of the fiying 
oil is monitored every IS minutes. If the concentration of 
decomposition products is too high, the pr~ is halted and the 
oil replaced. The used fiying oil is stored in a drum, and the oven 
is thoroughly cleaned with hot water and detergent When the 
O\'en is completely clean, the oven is filled with new fiying oil 
aDd the process is restarted. 

1 Draw up a process flow diagram for this peanut factory. List 
potential wastes and emissions. 

Inputs Unit Processes Waste Streams 

I 

I 
I 
I 

I 

l 

I 

L -
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Analytical tools for identi}ying Cleaner Prod11dion opporlunities Cave Studies 

2 Does the process suggest to you any changes that might be made 
to the process flow diagram? Give your reasons. 

3 Analym this process description to generate opportunities for 
the prevention of waste and emissions, using the five 
prevention techniques listed in Leaming Unit 4, pages 9 and 
I 0. Solve the waste problems by finding appropriate answers 
to the following questions. 

a. Which improvements in housekeeping could be consid
ered to minimire each of the waste streams? 

b. Which input substitutions could be considered to minimire 
each of the waste streams? 

c. Which product modifications could be considered to mini
mim each of the waste streams? 

d. Do opportunities for on-site recycling exist? How do 
these contribute to the minimization of waste and emis
sions? 

e. Which technology modifications could be considered to 
minimi:u each of the waste streams? 

25 
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An.swer.r 

I. The process flow diagram for the peanut fodOIJI is dit,.ided itfo six staga: bag dump, Jeep{tying. cool
ing, adding oil and sob, nerlm sl""'fe and packaging. When the peofflllS aw poured orto the com•eyor 
belt, thn rauJrs in pac/oglng wlUle (plastic bogs). Al the d«p-ftying stoge. ol is used which is supplied in 
llU!lol dnans, whileanather-.sujlow f..fom-' by the MS«lfiyfng ol. Omitlealr is used in the cooling 
of the peonul:I; this air is lale1· expelled, which couus odours. Wiren oil and salt a" added lo the pea· 
nuts, this results in paclr,aging waste (drumr and paper). The bterim llOtDge stage tloa not involve a'9' 
materlal flow other than that of the product llstlf. lJurilc paclraprg.fol and nitTOgen are consumed; this 
stage also involva nitrogen emtsrionl and walte (when the foil rails a1T changed). Anti futolly, product 
lo.rs occun al each of the# stages when peonllls get broken or f!Jll off the cowveyor belt. 

lnpub Unit Procasa 

bag dump 

Fl}'ingoil 
deq>{rying 

Outside air ---- cooling 

Oil and salt---oo1 

H'aste Streams 

Peanut bags, 
product loss 

Frying oil, 
prodw:t /ms 

Orl011r, 
product 

--- Oil drums, 
sallbags 

werlnl stOnJge .._ __ 
Lass 

Packaging/oil and nitrogen I I ~':· 
I 

Pactage:s of dttp
fri«I peamdS 

1. This procas .flow diagnnfl repraoa only the ~Died wmte streams. It is dear from the 
description that then is also a ~ed ~of~ water, which originates when 
the deep faying eq•li]Jlllt'lll ii d--1 before beingflled with - ol.. 

J. a. Aaanling to the procas ~ the prot/rldion processa in the peolllll fadolJI an! highly 
_,,,_,ed.. HOIHVO; at the d-*'g stage sil#ple good houelnpilfg is an important factor. TM 
~of water and deanser med could be tetblced to a •ini--. leotling to a comiderable reduc
tion in waste generation. 

b. Another poss'1ility is to switch to a/tying o"il thal is less .suscepnbie to tkcomposition· ii would not 
have lo be changed as often. which WOllltl help to redrl« waste.. MOTWNer, if an environment-friendly 
oil WOT ased, the ~e oil prothlced-1J be las hormfal lo the nn'ironmenl. 

c. Ur1om aJjrahrleds to /iad .,..,,_,,, ,.;gM be considaal. AJ we "1we sen. broken peonuts left 
belrind in the""°' spe«i wpthe ~ oftlte faying oL Qdris ~e ~ COIDnlously fil
tered°"' of the tlap ./rya'. the ""'"-Posiliolf of the JiyUrg oil """"1 be slowed down. This Wf1llld ,,_,,,.,,.the faying oil cmJd be changed las~ t"1u m6rcillg the a--r of waste oil. 

tl.. h _,,be possible to rw:ycle the faying ol witltin the Jiant, f • tGR be lftllUttDed.. h if nol dear 
fro111 tbe dacription whether this is .feasiJle.. 

e.. Changing the type tf protlMct """'1 help to~ the wmt~ ~-----a~ of peom11 would 
"'1w to be foiintl that if I~ Sllbj«t to bnaAage.. 

sam11111.IOddo UOY31fpo.tJ ..ouDa/:J 1/u,,<jqiap, .10j S'/001 /O'llAJouy 

sn1 
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' ,.1, .... 

Case Study 2: Environmental Compliance Audit I... -·-, . 
-~ / __ _. 

Provided by R.GA. Bolands, AGL International, Previsms-Moens. France. 

Questions 

T he board of directors of the Hobbs Corporation has proposed 
that the corporation be subject to an annual external enviroo

mmtal compliance audit. Four senior line managers refuse to submit 
to an external enviromnmtal compliance audiL They resent the 
intelference of C01p01ate personnel and extemal experts. They feel LU5 
that their job is primarily to produce goods for their customers and 
not to wmy about peripheral environmmtal issues that are, after all. 
only a passing &shim and best handled by the public Idations 
division. 

1 What misconceptions might managers have about environ
mental compliance auditing? 

2 Develop a list of specific benefits that could persuade them to 
take a more positive attitude. 
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An.nven 

J. Misconcqtions abmll orvirolllllaal colll}Jlion« awlil · 

Environmental coapliona audit is not cost4et:tm. 

Envilonllledal conq:tliona aw/ii is a policifCfimction. 

Audit teams an not professionals. 

Eztemal apa1s connot offer new l'O'"ptionr and itUm. 

~ COl#plitmtt audit tlaa not .-1 lnuiaas goals: proft, growth and sruvivol. 

E1Niron-*'1 compliance audit tlaa not S«l to Mlp ~do a ht!ltt!r job for the cvst-n. 

1. A/rah view of the problenu may stilmJate s- - ideas. 

It may 11ncowr seriolls, high-risk orvironlllmlal illlpat:U. 

Other J~ ~ u«l niggalions _,,.;,,gfr-Oll -~ colll}Jlian« 011di1 to,... 
"11ce wvute anti com allll to i_,,,-ove efflCiat:y anti prafaahl9 

An~ COllflliance 111111il gnraata ~°"the basis of which the hoard of dinc
ton canjratfy b aw.._.-n/at«l derisions to opoating -.ogen. h tloa not werjen with 
day-to-dcry OJiDlllions. 

Oltler ~can begin tohecomejudiarwith ~and tlevdoping mvi~al -i:e
_,,,tools. 

~ roetpliance awlil is the inMlahle long-ten. sohttion for huinas that will allow it to 
Jou the incrmsing polilit:ol, «OllOlflic anti legal~ ~,_,_«I by mvi~ CDnam. 

-- ·---

RY!uaµoddo uo~ .out»/:J au,,</IPOP! .1af SJ001 J113!Jl{p1uy 

sn1 
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Case Study 3: Product Life-Cycle Analysis 

Adapted from "Washed up", The &onomist. I August 1992, p. 54. 

A repon prepared by the Ministry of F.nvironment of the 
Nedlerlands attempts to answer the question: which are 

more environmentally friendly, china coffee cups and saucers, 
polystyrene ( styrofoam) mugs or paper mugs? To find the answer 
the study e.umines the life cycle of the coffee cup fiom cradle- LU5 
t~grave: from the extraction and processing of raw materials 
through production and use to final disposal It takes account of 
the consumption of nw materials, the use of energy (for pr~ 
cessing, tr.mspon and cleaning), the output of hannlous ~ 
stances into the air and water and the volume of rubbish created 
(asa•ming 40 per cent is incinerated). It ignores some other 
environmental effects that are more locally vuied, such as noise, 
smell and harm to the landscape. 

China cups and saucers smt with one big handicap: they 
need to be washed. ••To wash a porcelain cup and saucer once, 
in an average dishwasher", avers the repon, •'has a greater impact 
on the water than the entire life cycle of a disposable cup". lbe 
smfactants in detergents, which clean off the grea~ see to that. 
In their impact on air, energy ccnsumption and volmne of rubbish, 
china cups may do less harm in the end than their disposable 
rivals. But each time a china cup and saucer are put through a 
dishwasher, they USt. energy, cause nasty gases to be released into 
the air and create a bit more solid rubbish. 

Whedler it is greener to drink coffee from a china cup and 
saucer or a plastic or paper one depends on two things: how many 
times the china cup and saucer are used and how frequently they 
are washed. Have only one cup between washes, and the cup and 
saucer need to be used 1,800 times before they have less impact 
on the air during their lifetime daan a polystyrene mug. That still 
gives china the edge: Dutch caterers reckon to use a china cup and 
saucer 3,000 times. But ask for a refill, and the china crockery 
need be used only 114 times before it beats polystyrene on energy 
use and only 86 times before it does less damage to the air. Paper 
cups do more barru than polystyrene oo every count except their 
impact on water. 

19 
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The answer, says the report, is to pay more attention to the 
amount of energy used by dishwashers and the pollution caused 
by detergents. Most office-workers have another answer: allow 
a fine patina of old coffee to devdop around the inside of the mug. 
It may not be hygienic, but it is good for the pbliet. 

~The F.conomist, London (1August1992). 

Questions 

1 Which is the most emironmc:ntally friendly, a china cup or a 
disposable cup of polystyrene or paper? 

2 What would you say was the most important result of the coffee 
cup study? 

·fltbu lf~p jo ISJJ lftl UOl(J i[pu1µf.(llO/IUlll 
-flo.l!Nll SQ[ Im SJ! .11pua1 pf"0111td1U D11!1f'"nt1'ffo 1itptro.t41.vtn.7·:f ·p 1171 NM_, uo spultbp ,, ., 

30 



.-lnoJ..\ttcal tools/.,, tdenti.foing Clmn~ Pnxl11t:tmn opportwn1tia 

Case Study 4: Product Lif~de Analysis 

Exceq>ted. with permission, from Yrjo Vutanen and Sten Nilsson, Some 
EnvironmDllal Policy Implications of Recycling Paper Products in Westem 

Europe. Laxenburg. Austtia, International Institute for Applied Systems 
Analysis. 

Public opinion and legislators hav~ in response to the en
vironmental debate, requested the introduction of mandatory 

recycling systemS and -.-enain minnnal levels of recycling. But too LUS 
nanow a focus on the recycling concept may, on implementation, 
generate unexpected effects that can at least partially offset the 
expected benefits. lhis is especially true for paper, which is a 
major component of municipal waste. Since paper has a high 
energy content and is a renewable resource, the issues involved 
in larg~scale paper recycling systems can be very complex. 

The objectives of a feasioility study undenaken by the Inter
national Institute for Applied Systems Analysis (llASA) on 
recycling paper products in Western Europe were to evaluate the 
applicability of a lif~cycle approach to paper recycling. to 
provide new insights into the complexity of introducing 
larg~scale recycling into existing production and disttibution 
systems and to broaden the debate with new arguments. In 
several respects. and up to certain levels. recycling paper seems 
to be beneficial. However, as often occurs in the case of complex 
systems with multiple interdependencies and feedback loops. 
simplified policy actions tend to produce counterintuitive effects. 

In order to demonstrate more explicitly the consequences of 
alternative policies on paper recycling. two extreme scenarios and 
one medium scenario as regards the extent of recycling were 
studied: this means a maxim~ a selective and a zero recycling 
scenario. In the latter scenario old paper is used for energy 
recovery. The average rate at which recycled paper fibres were 
used was 28 per cent for Western Europe in 1986. The reuse rates 
in the selective and maximum scenarios were 35 per cent and 56 
per cent, respectively. 

The differences between gross energy demand and the net 
non-renewable energy demand (i.e. fossil fuels consumed) for the 
different scenarios were investigated and it was found that: 
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• The gross energy demand is lowest for the maximum and 
high~ for the zero recycling scenario. 

• The opposite is the case for the net fossil fud deman~ i.e. 
the net fossil fuel derived is highest for the maximum 
recycling scenario. 

• Thus. the maximum recycling scenario gives the highest 
emissions of SOi. N~ and net COi. 

Funhennor~, the selective and maximum recycling 
scenarios show a forest utiliz.ation considerably below that estim
ated as a sustainable level for Westem Europe. Underutiliz.atioo 
of forest resources may lead to unsatisfactory economic 
conditions for the necessary forest management, resulting in 
fewer vital forests and higher wlnerability to natunl stress and 
air pollutants. 

The conclusions of the feasibility study, while too prelim
inary to permit solid quantitative comparisons, indicate that the 
recycling of paper in Western Europe has economic and en
vironmental advantages. However, the renewable character and 
the high energy content of paper and wood seem to make energy 
recovery more attractive than recycling under some conditions. 
Therefore, a balanced mixture of recycling and energy recovery 
seems to be a suitable solution, since recycling minimizes the use 
of cenain resoorces and emissions, while energy recovery mini
miz.es the overall use of fossil fuels. The appropriate balance may 
vary from country to country in W estem Europe. 

There remain a number of important questions that must be 
investigated further before large-scale programmes for the 
increased recycling of paper products are introduced. These 
questions are connected with the fact that the environmental 
impacts of recycling strongly depend on how far recycling is 
taken and how selectiv~ it is. 
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Questions 

C~StudiFS 

1 What were the '~ ·. · · ";of the paper recycling study? Which 
scenarios were , , · , • at:.!d? 

2 What is the~(';· 
waste paper in ', 

/ 
I 

· · .. ~ r•!pott7
S recommendation coaceming 

·~111ope? 

·spttJ Jnof Jo ISJS gAQNJ 
If/I 0%1111/11!111 N~ .CZ- llPIM 'nloJllJ•.1 :· "· • ·:. '1.DIO.lal "1111» jo H9 If/I ~!llJlll lll/p,(;,N 
l:lfl.IS '.IKfad llSPM jo N~ 4'Mil P"O :h {', · ' ; ;;1 ~flll!#I ,.,..,,,,q 0 spll~ JIOtb.J lf/.l ·z 

·:. J/ll~DNll .&rlM O/.ltlWX 1111.rp\»J JMltK/ Gin 
o puo M!J.'l/H o 'llllflll!n9 y ·s111,,,,,,g,o _, ·1.1..:1 .J/"'l'f' 6fll upotUq ttl puo suu..V 11""1ffl-llS!1' 

T'"fl 110fl'11f"lld 8111/s,D o,,,, ~/"61.# lfOX•IJiCI/ :t"'.lllpolM! Jo ~Df'hll<» If(/ 0111! O#~AI! Mlfl If"" 
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Case Studies Ana(vt1Ca/ tools for iJent1fi.'ing Cleaner Pmductwn npporrunm.!s 

Case Study 5: Environmental Impact Analysis ' -:): ;) 
,' ~ -,. 

6 
/ 

Provided by R.A. Luken, Senior Environmental Adviser, UNIDO. 

AMinistry of Power is seeking to expand the production of 
elecnic power. It has proposed a new project that \\;ould 

increase coal mining and construct two coal-fired power plants of 
400MW each. 

Negative impacts can occur during both the construction and 
operation of the coal mines and power plants. Ccnstructioo im
pacts are associated \\ith site preparation. In addition, the luge 
influx of construction workers can have a significant impact on 
local communities. 

Coal mining ~ depending oo site-specific cooditioos, result 
in underground mine subsidence, land disturbance from surface 
mining. contamination of surface \\r"3ter, fugitive dust and noise. 

Coal-fired power plants can be a major source of air emis
sions that can effect both local and regional air quality. The 
combustion of coal results in emissions of suL.'Ur dioxide. oxides 
of nitrogen, carbon monoxide, carbon rlioxide and particulates. 
The environmental degradation associated \'\ith these emissions 
depends on a complex interaction among the physical character
istics of the plant's stack, physical and chemical characteristics 
of the emissions, meteorological conditions at or near the sit'!. 
topographical conditions at the plant site and surrounding areas 
and the type and location of the receptors (people. crops. native 
vegetati<M). 

The most significant waste-watl!f streams from a coal-fired 
power plant are, typically, nth er clean cooling water. It can be 
recycled or discharged into water bodies with minimal impact on 
the chemical quality. Waste heat, however. can impair ambient 
quality, panicularly for plants using once-through cooling. Other 
effluents from coal-fired power plants include cooling sySlem 
blowdov..n, boiler blowdown. ash transpon waste water and run
off from coal piles. 

-----------·----------------·---
3./ 
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Questions 

1 Which would be the more significant pollution problem as.w
ciated with a coal-fired power plant, water or air pollution'? 
(Hint: see Leaming Unit~ Atmospheric Pollulim, pages 16-18.) 

2 Why would you advise againq locating the coal-fired power 
plant in a valley'? 

3 Which mvironmental impact associated with air pollutants do 
you thil!k might be ignored? (Hint: see Learning Unit 2, Acid
ification, pages 24-26.) 
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4 What do you anticipate will be a significant barrier to intr~ 
duction of Cleaner Productioo options in this project? 

,---
'/»JIP!SU03 ""' a.IO SUoyD:IO/ /UOP puo ~nf •a,&>fOU'l»I a"!-/llfUa110 •,(puM!baSUO:J ·p;uod 
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-10 iMD1f ua81111111U IS'Olll 111111s,suo,Jdo110/Pflf""'J Rllt1111:Jfo ~pa.lllll 1111101.1~oq 1a1oa18 Mfl ·1-
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Test 

Review 

l -

The following test will help you review the material in learn
ing Unit 5. 

1 Pollution prevention opponunities may best be identified 1hrougb 

a. Environmental impact assessment 
b. Waste reduction audit 
c. Environmental compliance audit 
d. Product lif~cycle analysis 

2 A waste reduction audit makes a detailed analysis of plant pro
cesses and wastes with the purpose of 

a. Producing waste 
b. Completely eliminating waste 
c. Identifying wastes 
d. Hiding waste 

3 A waste reduction audit is best described as 

a. An input characteriDtioo 
b. A material balance 
c. A balanced financial statemmt 
d. A least·cost production programme 

4 A waste reduc.ioo audit usually does not include 

a. Wateruse 
b. Materials use 
c. Labour use 
d. Chemicals use 
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5 All of the following are the foJI R's of waste reduction except 

a. Reduction 
b. Reuse 
c. Remanufacture 
cl Recovery 

6 The critical burier to a waste reduction audit is 

a. Political interference 
b. Fmancial resources 
c. Technical competence 
cl Management attitudes 

7 The main purpose -.,far. environmental compliance audit is to 

a. Ensure that a firm is complying with environmental 
norms 

b. Provide information to environmental management 
agencies 

c. Meet the requirements of the Business Charter of ICC 
cl Protect environmental quality 

8 Conducting an en\ironmental compliance audit requires the 
commitment of 

a. Top management 
b. Supervisors 
c. Workers 
d. All of the above 

9 Environmental compliance audit activities at a site require aU 
of the following except 

a. Identification of the management control system 
b. Determining process inputs 
c. Gathering of audit evidence 
d. Evaluation of the audit findings 

10 A product life-cycle analysis considers 

a. Only the design of a product 
b. The potential for product recycling 
c. All stages of production and consumption 
d. The productioo process 
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I 
! 
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! 

11 The most cootw.·emal step in a product lif~cle analysis is 

a. Cost analysis 
b. Inventory malysis 
c. Impact analysis 
d Improvement analysis 

12 A product lifcxycle analysis is more appropriate for 

a. Selection of raw materials 
b. Mmimizing the wastes associated with production 
c. ldentificatim of new markets 
d Major decisions on product design 

13 An environmental impact assessment predicts 

a. Effects on die environment 
b. Effects on production cost 
c. Effects on management 
d Effects on pollutant discharge 

14 Scoping for an environmental impact assessment means 

a. Fmding the best environmental location for a project 
b. Identifying the major environmental impacts 
c. Choosing die least-cost mitigation strategy 
d Fmding the most qualified team of experts 

15 All of the follO\\ing are important principles in managing an 
environmental impact assessment except 

a. Balancing the benefits and costs of mitigation measures 
b. Involving the appropriate persons and groups 
c. Linking information to decisions about the project 
d Presenting clear options for the mitigation of impacts 

0 '1°1'' rr-11 
'qpop Of-9 

,, ""' r-r 
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Some Ideas to Think About 

--

following are some additional questions that Cleaner ~ 
ction nises. Take some time to think about them. If poSSI"ble, 
~ in a small group and try to achieve consensus. 

1 Why did Cleaner Production and waste reduction audits 
become prominent only in the 1980s? 

2 Does Cleaner Production usually require new investments for 
its implementation? 

3 If waste reduction audits are so profitable, why basn 't every 
industrial enterprise been doing them for years? 

4 Why is an environmental impact assessment so political? 

S Why does even big business in the European Community fight 
bard to make environmental compliance audits private rather 
than public? 
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Environmental Auditing 

Excerpted, 'Vl.ith permission, from ICC, Environmental Auditing. Publialion 468 
~. 1989), pp. ~15. 

~That exaaly does envirorunencal auditing mean? Why should in
W dustrial companies in particular arrange for environmerual audits? 

Who should be responsible for them. and to whom should they report? 
What sort of methodology should be .applied! 

1llis essay gives the first internationally agreed answers to these 
questions. The ICC defines audits as a management tool, and emphasizes 
that the responsibility for conducting them should be that of companies 
themselves. 1be essay has five other objectives: 

• stressing the benefits of audits to management; 

• emphasizing their value to regulatory authorities; 

• helping to establish audits as a credible and trustworthy instrument 
in the minds of the work-force, local community, envirorunencalisl 
associatiom and the general public; 

• settling an agreed basis for d~ion and action worldwide; 

• suggesting a standard practical methodology for personnd 
charged with undertaking the audils. 

Definition and PU:rpose of Audits 

During recent years the concept and praaice of environmenral man
agernen1 have developed rapidly within industrial organisations. The 

ICC Guidelines represent one !llusuation cl ttm developmen1. The under
lying objecti'-e of envirorunencal management is to pro\ide a suuctured 
and comprehensive mechanism for ensuring that the activities and pro
ducts of an enterprise do not cause unacceptable effects in the en· 
vironment. All stages are con,,idered from initial planning :md con· ception 
to final tennination. 
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Moot approaches to envirorunental management indude provision 
for systematic examination of perf onnance to ensure compliance with 
requiremenlS. 11li.s paper is concerned wirh such systematic examination 
of performance during the operational phase of the industrial activity. The 
distinction is made between this process and. for example, Environmental 
Impact Assessment (EIA) which comiders potential environmental effects 
during the planning phase before an operation starts. Various terms have 
been used for such examination (audil. appraisal, survey, surveillance, 
review), leading to po5Sible confusion. Here the term 'Environmental 
Audit' is adopced. 

1he advantages and nature of envirorunental audits are comidercd 
below. However, rhe broad purpose is to provide an indication to 
company managemenl of how well environmental organisation, systems 
and equipment :ue performing. If this purpose is to be fulfilled wirh full 
cooperation and commitment of those involved, it is essential that the 
procedure should be seen as the respomibility of the company itself, 
should be voluntary and for company use only. Thus audilS would not 
normally be used to instigate prosecutions or litigation. Accordingly, the 
definition of environmental auditing adopced here is as follows: 

"A management tool comprising a systematic, documented, periodic 
and objective evaluation of how well environmental organisation, man
agemenc and equipment are performing with rhe aim of helping to 
safeguard rhe envirorunent by: 

• facilitating management control of environmental practices; 

• assessing con1pliance with company policies, which would indude 
meeting regulatory requiremenlS". 

Advantiges of Audits 

'T'ftie primary and obvious advantage of environmental audit;ng is to 
.I. help safeguard rhe environment and to assist wirh and substantiate 

com- pliance wirh local, regional and national laws and regulations, and 
with company policy and standards. A related advantage ic; reduced 
exposure to litigation and regulatory risk (e.g. penalties, additional reg
ulations). The process eMUres an independent verification, identifies 
maners needing anention and provides timely warning to management of 
potential future problems. 

Experience demomtrates that environmental audilS can have other 
benefilS, the importance of which may vary from situation to situation, as 
follows: 

• facilitating comparison and interchange of information between 
operations or plants; 

• increasing employee awarcnes.c; or environmental policies and 
responc;ibilitics; 
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• identifying potential cost-savings, including those resulting from 
waste minimization; 

• evaluating training programmes and providing data to assist in 
training personnel; 

• providing an information base for use in emergencies and evalu
ating the effectiveness of emergency respome arrangements; 

• assuring an adequate, u~o-date environmental data base for 
internal management awareness and ~ion-making in relation 
to plant modifications, new plans, etc; 

• enabling management to give aedit for good environmental 
performance; 

• helping to ...ssist relations with authorities by convincing them that 
complete and effective audits are being Wldertaken, by informing 
them of the type of procedure adopted; 

• facilitating the obtaining of iMurance coverage for environmental 
impairment liabilicy. 

le should be emphasized again that lhe major value to lhe operating 
facility is as a management tool which provides inf onnation on environ
mental performance in relation to goals and intentions. 

F.ssential Elements of Environmental Audits 

~practice of envirorunental auditing involvts examining critically the 
.I operations on a site and, if necessary, identifying areas for improve

ment to assist the management to meet requirements. The essential steps 
are the collection of information, lhe evaluation of that inf onnation and 
the formulation of conclusions including identification of aspects needing 
improvement. Suggested procedures are described in the appendix. For 
envirorunental auditing to be effective and yield maximum benefit, the 
following elemenl'> are necessary: 

Full Management Commitment 

It is important lhat management from lhe highest levels overtly 
supports a purposeful and systematic envirorunental audil programme. 
Such commitment is demon'itrated by for example, personal interest and 
concern, the adoption of high standar&, the allocation of appropriate 
manpower and resources, and the active follow-up of recommendations. 

Audit Team Objectivity 

The principal members of the audit team should be sufficiently 
dt.1:ichcd to ensure objectivity. How this is best arranged will depend upon 
the size and structure of the company concerned and the nature of the 
specific auciil. 
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Professional Competence 

Team members should be appropriately qualified and suffJC:ieBly senior 
co provi<1'! a rechnically sound and realSic appraml, and lO command 
respect. The skils required fall under the heading; of general environ
Mental affairs and policy, specific environmenlal e~ and operational 
ex~ and knowledge of environmental auditing. 

Well-ddined and Systematic Procedures 

To emure comprehemive and efficient coverage of rcie\·ant maners, 
cor~dered procedures such as those outlined in the appendix should be 
adopred. 

Written Reports 

It ~ self ~ident that the process should be properly documented, 
and that a dear report should be submicted to the managemenl appropriate 
to the organiz.ation of the company. nm report should coneencrate on 
factual, objeaive observatiom. 

It is desirable to have some mechanism to maintain the quality of the 
auditing sysrem ilself. md provide ~ of COl'l.5islency and reliability 
to the company. 

Follow-up 

Clearly the full \-alue from auditing can only be obuined if there 
is active implementation and follow-up of maners identified. 

Conclusion 

'"l"ftie ICC supports and encourages the adoption of envirorunemal 
.I. auditing programmes by industrial organisalions as one element in 

their tn"ironmcntal management syste~. Just as the envirorunental 
managemenl ~should reflect the nature of the organisation. culture 
and produas ol individual businesses, environmental auditing pro
grammes should be individuaJJy designed and operated to best meet the 
specific needs and obiectives of the bus~ served. 

Experience has demo~trated that the full uciJity of this management 
tool can be5l be achin'cd if its use is voluntary, and fUldings are for the 
exclusive use of company management in carrying out their resporuibility 
to correct all deficiencies promplly. 
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Appendix 

Introduction 

'I"fhis brief description of suggested ba.5ic steps in typical emirorunental 
J. :mdilc; ~mrnarizes key features, and highlight." the well-def med and 

planned Slructure charaaeristic of environmental audils where"·er they are 
conducted. lbere are chree essential phases: preparatory pre-audit 
activities; a site visit normally involving interviews v.idi personnel and 
inspection of facilities; and post-visit activities. 

Envirorunerual audics may have different objectives, and be con
ducted in many different settings by individuals with varied back
grounds and skills, but each audit tends to contain certain common 
elements. During the audit, a team of indi"'iduals completes a field 
assigrunent which involves gathering basic faces, 2113lyzing the faccs, 
drawing conclusions concerning the status of the programmes audited 
with respect to specific criteria, and reporting the conclusions to 
appropriate management-

1bese activities are conduaed within a fonnal strutture in a sequence 
that is repeated in each location audited to provide a level of uniformity 
of coverage and reliability of fmdings that is maintained from audit to 
audit. On the following pages a typical audit work flow can be found. 
Although not all audit programmes necessarily c.onuin each step, the 
design of each programme generally malces provisioo for each of the 
activities described 

Pre-Audit Activities 

P.eparation for each audit covers a number of :lctivities including 
selecting the review site and audit team. developing an audit pla., 

which defines the technical, geographic and time scope, and obtaining 
background information on the plant (for example by meam of a 
questionnaire) and the aiteria to be used in evaluating programmes. The 
intent of these activities is to minimize time spent at the site and to 
prepare the audit team to oper:>te at maximum productivity throughout 
the on-site portion of the audit. 

With respect lO the composition of the audit te:un, there are both 
advanl3ges and disadvanlages in !.nduding a member from the site being 
audited. Advanlages indude: 

• lhe insider's kno\\.·ledge of the specifics of lhe plant as regardc; 
both physical in.o1tallationc; and organizational pauerns; 
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• associating a local employee \\ith t:.e 3udi: reJX>r: ma}· make it 
appear more credible lo the plant's workforce. 

The main d&dvantage ~that the imider may ha"·e difficulty in caking 
or expressing an obje<1ive view, especially if this mighl be seen as aitic:i5m 
of his superior or immediate colleagues. 

Independent comultants may provide 3.S.5islance, especially to 
smaller companies, in the event of a lack of internal expertise. 

Activities at the Site 

The audit activities at the site typically include fi\"e basic steps: 

Identifying and Understanding Management 
Control Systems 

lnlemal controls are iflcorporated in the facility's environmental 
management system. They include the aganisational monitoring and 
recordkeeping procedures, formal plarming documents such as plans for 
prevention and control of accidental release, internal inspect.ion pro
grammes, physical controls such as coruainmenl of released material, and 
a variety of other control system elements. The audil team gains informa
tion on all significant control system dements from numerous sources 
through use of formal questionnaires, obsen-ations and inrerviews. 

Assessing Management Control Systems 

The second step involves evaluating the effecti\.·eness of management 
control S}~ems in achieving their ob;ectives. In some cases, regulations 
specify the design of the control sys1em. For example, regulations may ~ 
specific dements to be included in plans for responding to accidental 
releases. ~ore conunonly, team member.; must rely on their O"-TI pro
fessional ~dgement to ~ adequate conuol. 

Gathering Audit Evidence 

In Ibis step the team gathers evidence required to ,-erify that the 
controls do in practice provide the resuk intended. Team members follow 
testing sequences outlined in the audit protocol which have been modified 
to consider special conditions at the site. Ex:unples of typical tests include 
review of a sample of effluent monitoring daia '" r'.)flfum compliance with 
limits, of Ir.lining records to confirm cl.at appropriate people ha\"e been 
trained, or of purchasing department records to verify that only approved 
waste ~al contractors have been used. All of the inf omution ~thcrcd 
is recorded for ease of analysis and as a record of conditions at the time 
of the audit. Where a control element i.o; in some way deficient, the 
condition is recorded ao; a •finding'. 
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After the indivi<l11 :rmlrols ha"--e been lested and learn members 
have reached condu::. t · •nceming indilidu21 elements of lhe comrol 
system, the learn meei·· · . 'grate and CV21uate the fllldings and to assess 
the significmce of ea.-l ien<.y or pattern of deficiencies in the overall 
functioning of the Ct".. . . syscem. In eV2lu2ting the auda fmdings, the 
team confirms that tiler:· • ; "rufficient evidence to support the fmdings and 
SU.."DIDarizcs relaced fo" r ., •g:; in a way lhat mOSl dearly communicates lheir 
significance. 

Reporting Audit Findinlf-> 

FUldings :are 001'•' dixussed indilidU31ly v.ith facility personnel LUS 
in the course of the a; · Lhc conclusion of the audit, a formal exit 
meeting is held ~ith i.. !1iai1agement to report fully all findings and 
their significance in iii: 1.ttion cl the control system. 1be team may 
provide a written su111-, •· .' lo management which serves as an interim 
repon prior lo prepar-'i 11 . • ,f lhc fmal report. 

Post-Audit Activities 

A t the conclusion • ,; • 
.l:'1preparation of the i •. , 
programme. 

Final Audit Report 

in-sice audit ~·o important aaivities remain: 
. epon and development of a corrective action 

1be fmal audit rt::1· '· i. i.; generally prepared by the team leader and, 
after review in draft 1,~ · · ·;:: in a position to evaluate its accuracy, it is 
provided to appropria< · r-.t11agement. 

Action Plan Preparation <Lud Implementation 

Facility personn: :I. · nctimes assisted by the audit cearn or outside 
expens, develop a pb r . rldress all fmdings. 1lUs aaion plan serves as 
a mechanism for obt:... .nanagement approval and for tracking pro-
giess toward its comph1 · , It is imperative that this activity cake place as 
soon as pos&ble so l11;11 d'<utagement can be ~d that appropriate 
corrective action is plaunr·•I A primary benefit of lhe audit is loot, of course, 
if corrective action is 110• : !<en promptly. 

Follow-up to emuP 'h:n the correaive action plan is carried out and 
all necessary correctiv~ :irtion is taken is an imporunt .seep. This may be 
done by an audit team, liy internal envirorunental experts, or by man
agement. 
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Environmental audits, while they may vary in some details, have 
certain generic charac ·eristics as described above. The approach 

is charaaerized by a v.-dl-defmed and planned structure, careful, 
medlodical investigations and strong emphasis on reporting to all 
appropriate management. 1bese charaaeristics fonn the basis for the 
reputation that environmental auditing has earned for providing reliable 
and useful information to management in all settings where it is 
practiced around the worfj_ 
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Rmding F°.:«o'pls 

~Steps of an Environmental Audit 

Pre-Audit Activities 

5dttt aocl Scbnlule 
FadBty to Audit 

Baxdon: 

• Seleaiorl Criraia 

l 
Sclc!ct Audia Tcam.\lcmbc:rs 

• Confirm lhcir 

A".wabiity 
• Make Travel and 

Lodging~ 

• Amigo Auch"t 

~ 

1 
PlaoAudlt 

• Discuss Audil 
Progr.mune 

• Oblain Background 

lnformarion 
• Administer 
~(if 

necessary) 

• Define Scope 

• Deremme Applicable 
RequRma1ls 

• Nale Priority Topics 

• Modify or Adapt 
Protocols 

• Dcsamine Resource 
Needs 

I 

~ 

Acdvities al She 

Slrp ]: ldcadft mad 
UDdcastaollMamgancat 

CoaualSJ*lm 
• ~Badgtowd 

lnfoomlioo 
• Opening .Meelmg 

• Orienlalioll Tour of 
Facility 

• ~~- :\00. Pbn 
• Confirm Underswiding 
~ Inremal c.onaols 

' 
seep 2: AW9S Ma..,.: mrat 

Control S'J'*lllS 
• ldenlly SUalgdis and 

Weaknesses cl Inremal 

c.onrrols 

• .-\dapl • .\udk Pbn and 

~ Alloca1ion 
• Define Testing and 

Verifx:abon Sa:l1egies 

' Slq> 3: Gadlcr Audit 
~ 

• Apply Te:sling and 
VeriflOlion 5lnlcgies 

• CoDea Dua 
• F.nsure Prolocol Slcps 

are c.ompleml 

• Review all Findings and 

Obsen'31ions 
• F.nsure dw all Findings 

are facsual 

• Condua Funher Testing 
if Requftd 

' seep -'s Ev.aluale Audll flDdlDp 
• Develop Compl«e list cl Findinp 

• Assemble Working Papas and Documenrs 
• lnregr:de and Suam:arize Findings 
• Prepare Rq>olt f« <lo.mg Meedng 

Step 5c Repod FladJap to PadBty ._ 

• Present Findinp • Oosing Meeting 
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Post-Audit Activities 

Issue Dr.aft BqMwt 

• Corrected Closing 

Report 
• Dsamine 

Disribulion I.isl _. 
• DSri>ule Draft 

Report 
• .~wTunef0t 

0-.""'."eCtions 

l 
~ Flml llcport 

• Can:aed Dr:Ut 
Rq>ort 

• Di!rribua.e Final 
Report 

• ttighlight 
Requirement for 
AaionPbn 

• D«ermine .:\aion 

Pbo Preparation 
Deadline 

1 
Ac:doa Plaa Prqlaradoa 

aocl lmplcmeatatJoa 

• Ba.sed on Audit 
Fmdings in FmaJ 
Report 

1 
FolJnw-up OD 

.kdoDPlaa 
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Life-Cycle Asses.5ment: 
Inventory Guidelines and Principles 

Exc:erpled, wilh permission, from B.W. Vigon and othets. life-Cycle As:slt?ssnrent: Inventory 
Guidelines and Principles, EPA/600/R-921036, chap. 2. 

life-Cycle ~ent Concept 

Over the past 20 years, envirorunental isrues have gained greater public 
recognition. 1he general public has become more aware that the 

consumption of manufactured products and marketed services, as well as 
the daily activities of our society, adver.;ely affect supplies of natural 
resources and the quality of the environment. These effects occur at all 
stages of the life cycle of a product, beginning with raw material acquisition 
and continuing through materials manufacture and product fabrication. 
They also occur during product consumption and a variety of wa-.te 
management optiom such as landfilling, incineration, recycling, and 
composting. As public concern has increased, boch ;~ovemment and 
industry have intemified the development and applicati.:>n of methods lo 
identify and reduce the adverse envirorunental effects of these activities. 

Llf e-cycle inventory is a "snapshot" of inputs to and outputs from a 
system. It can be used as a technical tool to identify and evaluate 
opportunities to reduce the environmental effects associated with a 
specific product, production process, package, material, or activity. This 
tool can also be used to evaluate the effects of resource management 
optiom designed to aeate sustainable systems. Life-cycle inventories may 
be used both internally by organizatiom to support decisions in imple
menting product, process, or activity improvemenL'> and extemally to 
inform consumer or public policy decisions. External uses are expected 
to meet a higher standard of accountability in methodology application. 
Lif e-cyde assessment adopts a holistic approach by analyzing the entire 
life cycle of a product, process, package, material, or activity. Life-cycle 
stages encompass extraction and proces.5ing of raw materials; manu
facturing, transportation, and distribution; use/reuse/maintenance; recy
cling and composting; and f mal disposition. It is not the intent of a life-cycle 

This srudy was conducted in cooperation with the Office of Air Quality Planning and 
Siandards, the Office of Solid Waste, and the Office of Pollution Prevention and Toxics. 

Risk Reduction Engineering l.'lbor:itory 
Office of Research and Development 
U.S. Environmental Protection Agency 

Cincinnati, Ohio 45268 
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----------------------------------------·---

Major Concepts 

• Life-cycle assessment is a tool to evaluate the envirorunental consequences 
of a produa or aaivity holistically acr0$ irs entire life. 

• There is a trend in many countries toward more environmentally benign 
products and processes. 

• A complete life-cycle assessment comists of three complementary 
components: lrwentory, Impaa, and Impro\·emenr Analyses. 

• Life-cycle inventories can be used both internally to an organization and 
externally, w1tl. external applicatiom requiring a higher standard of 
.:ccounrabiliry. 

• Life-cycle inventory analyses can be used in process analysis, material 
selection, produa evaluation, produa comparison, and policy-making. 

assessment to analyze economic factors. A life-cycle assessment can be 
used re create scenarios upon which a co.st analysis could be performed. 

The three separate but interrelated components of a life-cycle 
assessment include: 

• the identification and quantification of energy and resource use 
and environmental releases to air, water, and land (inventory 
analysis); 

• the ~echnical qualitative and quantitative c:haraaerization and 
assessment of the consequences on the environment (impaa 
analysis); and 

• the evaluation and implementation of opportunities to reduce 
environmental burdem (improvement analysis). 

Some life-cycle assessment practitioners have defined a fourth com
ponent, the scoping and goal definition or initiation step, which serves to 
tailor the analysis to irs intended use. 

Life-cycle assessment is not necessarily a linear or stepwise process. 
Rather, information from any of the three components can complement 
information from the other two. Emironmental benefits can be realized 
from each component in the process. For example, t'1e inventory analysis 
alone may be used to identify opportunities for reducing emissions, energy 
consumption, and material use. The impaa analysis addresses ecological 
and human health consequences and resource depletion, as well as other 
effects, such as habitat alteration, that cannot be analyzed in the inventory. 
Data definition and collection to support impact analysis may occur as 
part of inventory preparation. Improvement analysis helps emure that any 
potential reduction strategics are optimized and that improvement 
progr:im-; do not produce additional. unanticipated adverse impacL-; to 
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human health and the em·ironment. nus guidance doru:nent is :.:oncerr.cd 
primarily with iiwentory analyses. 

A Brief History of life-Cycle Inventory Analysis 

T ife-cyde inventory analysis had its beginnin~ in the 1960s. ConcetnS 
..IA:>ver the limitations of raw marerials and energy resources sparked 
interesl in fmding v1tays to aimulatively account for energy use and to 
project future resource supplies and use. In one of ihe first publicatic.ns 
of ics kind, Harold Smith reported his o.kulation of .:-Jmulat:\e ene.n· 
requirements for the production of chemical intermeci.ltes and pr-oduas 
at the World Energy Conference in 1963. 

Later in the 1960s, global modeling studies published in 1be limits LUS 
to Growth (Meado~-s et al., 1972) and A Blueprinl for Suroittal (Qub of 
Rome) resulted in predictions of the effects of the world·s changing 
population on the demand for fmite raw materials and energy resoura:s. 
1be prediaions of rapid riepletion of fossil fuels 3J'ld climarological 
changes resulting from exces.5 waste heat stimulated more deuiled calcu-
lations of energy use and output in industrial processes ::::>uring this period, 
about a dozen studies were performed to estimate costs :md emironmemal 
implications of alternative sou1 . s of energy. 

In 1969 researchers initiated a study for the Coca-Cola Company that 
laid the foundation for the current methods of life-cycle in\·emory analysis 
in the United States. In a comparison of different beverage containers to 
determine which container had the lowest releases to the emironment 
and least affected the supply of narural resources, this saJdy quantified the 
raw 1112terials and fuels used and the envirorunental loadings from the 
manufacturing processes for each container. Other companies in both the 
United States and Europe performed similar comparative life-cycle 
in\·entory analyses in the early 1970s. At this time, many of the data were 
derived from publicly a\'ailable sources such as goverrunent documents 
or technical papers, as specific industrial data were no< ·wailable. 

The process of qumtifying the resource use .and emironmental 
releases of products beC3JDe known as a Resource and Emirorunental 
Profile Analysis (REPA), as praaiced in the United States. In Europe it "'-.is 

called an Eco-balance. Stimulated by the formation of public interest 
groups encouraging industry to ensure the accuracy of inf ornution in the 
public domain, and by the oil shortages in the early 19-0s, approximately 
15 REPAs were performed between 1970 and 1975. 

Through this period, a protocol or Sl3ndard rese.lr .:h methodology 
for conduaing these studies wao; developed. This muill-Slep methc-JCiol0gy 
in\'olves a number of assumption-;. During these year'!'. the a.,.;umptioos 
and techniques used underwent consider.ible review by EPA :ind ·n.ajor 
industry representatives, with the result that reason:i1'1e methodolo¢es 
C\\>lvcd. 

53 



LU5 

Reading Excerpts Analytical tools for identifYing Cleaner Prod'llClion opport1111illes 

A life-Cycle Assessment~ Three Components 

1llese components overlap and build on each other in the development of a 
complete life-cycle asses.5ment. 

• Inventory Analysis 

• Impact Analysis 

• Improvement Analysis 

Scoping i.s an acth·ity that initiates an .:L"St:s.sment, defining its purpose, 
boundaries, and procedures. 

From 1975 through the early 1980s, as interest in these compre
hensive studies waned because of the fading influence of the oil crisis, 
environmental concern shifted to issues of hazardous waste management. 
However, throughout lhis time, life-cycle inventory analyses continued to 
be conducted and the methodology improved through a slow stream of 
about two studies per year, most of which focused on energy require
ments. During lhis lime, European interest grew with the establishment of 
an Environment Directorate (DG XI) by the European Commission. 
European life-cycle assessment practitioners developed approaches 
parnlel to those being used in the USA. Besides working to standardize 
pollution regulatiom throughout Europe, DG XI issued the Liquid Food 
Container Directive in 1985, which charged member companies with 
monitoring the energy and raw materials consumption and solid waste 
generation of liquid food containers. 

When solid waste became a worldwide issue in 1988, the life-cycle 
inventory analysis technique again emerged as a tool for analyzing 
environmental problems. As interest in all areas affecting resources and 
the environment grows, the methodology for life-cycle inventory analysis 
is again being improved. A broad base of comultants and research 
institutes in North America and Europe have been further refining and 
expanding the methodology. With recent emphasis on recycling and 
composting resources found in the solid waste stream, approaches for 
incorporating these waste management options into the life-cycle inven
tory analysis have been developed. Interest in moving Leyond the 
inventory to analyzing the impacts of environmental resource require
ments and emissiom brings life-cycle assessment methods to another point 
of evolution. 

During the past two years, the Society of Environmental Toxicology 
and Chemistry (SET AC) has served as a focal point for technical 
dcvclopmcnLc; in the life-cycle assessment arena. Work.shops on the overall 
technical framework, impact analysLc;, :md cbta quality were held to allow 
consensus huilding on methodology and accl·ptahlc professional practice. 
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Public forums and a newslener ha\-e provided addition.a; opportunity for 
input from the user community. 

Over the past 20 years, most life-cycle inventories have examined 
different fonm of product packaging such as be,·erage containers, food 
containers, faSl-food packaging, and shipping containers. Many of these 
inventories have supported efforts to reduce the amounl of packaging in 
the waste stream or lo reduce the environmental emission.5 of producing 
the packaging. 

So~1e s:::dies ro\"e looked a! actu:i! c0n..c;u:ner r~'Xiucts, such as 
diapers and detergems, while others have compared alternative industrial 
processes for the manufacture of the same product. 

Overview of Life-Cycle Assessment Methodology 

Three Components 

Inventory Analysis 

1be inventory analysis component is a technical, clala-based process 
of quantifying energy and raw material requiremencs, atmospheric 
emi$ions, waterborne emissions, solid wastes, and other releases for the 
entire life cyde of a produel, package, pr~. material, or activity. 
Qualitative aspects are best captured in the impact analysis, although it 
could be u.~ful during the inventory lo identify these issues. In the 
broadesl sense, inventory analysis begins 9.ith raw material extraction and 
continues through final product consumption and disposal. Some inven
tories may have more restricted boundaries because of their intended use 
(e.g., inlernal induSlrial product formulation improvements where raw 
materials are :dentified). Inventory analysis is the only component of 
life-cycle analysis that is well ~-eloped Its methodology has been 
evolving over a 20-year period. Refinement and enhancement continue to 
occur follov.ing the SETAC workshop in 1990. 

Impact Analysis 

1he impact analysis component is a technical, quantitative, ancVor 
qualitative process to characterize and as.~ the effects of the resource 
requirements and environmental loadin~ (atm~heric and waterborne 
emissions and solid wastes) identified in the inventory suge. Methods for 
impact analysis are in the early stage of development following a SET AC 
workshop in early 1992. The analysis should address both ecological and 
human health impacts, resource depletion, and possibly social welfare. 
Other effects, such as habitat modification and heat and noise pollution 
that are not easily amenable to the quantification demanded in the 
inventory, are also part uf the impact analysi..<> component 

1he key concept in the impact analysi" component is that of s1ressors. 
The stressor concept links the inventory and impart anah·sis by ;L'isociat<:<I 
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resource coffillmplion and releases Cocumenlc.'<l in the ilwcmory with 
polentm impacts. 1bus, a stressor is a set of condiliom that may k-:id lo 
an impact. For example, a typical iJl\-entory v.ill quantify the amount of 
S02 released per product unit, which then may produce acid rairi and 
which in cum might affect the acidification in a lake. The rcsultanl 
acidification might change the species compo.silion lo eventually create a 
loss of biodiversity. 

An important distinction exists OOu-een life-cycle impact analysis and 
other types of in1pact analysis. Life-cycle impact analysis does not 
nt.:ct.:ss:&rily .mcmpt to quantify ;my sp..: .:Jic ;ictu;il in1p;ic:ts :is."ocbtc:d with 
a product or process. Instead, it seeks to esubli'sh a linkage between the 
product or process life cyde and pocential impacts. The principal meth
odological issue i's managing the inaea.sed complexity as the SlreSWr

impact sequence is extended. Methods for analysis of some t)pes of 
impacts exist, but research is needed for others. 

Improvement Analysis 

lbe improvement analysis component of the hfe-cyde assessment is 
a systematic evaluation of the needs and opponunities 10 reduce the 
envirorunenul burden associated V1rith energy and raw material use and 
waste emissions throughoul the life cycle of a product, process, or activity. 
Tili5 analysis may include both quantitative and qualicacive measures of 
improvements. Tili5 componenl has n()( been widely discussed in a public 
forum. 

Scoping or Initiation 

Scoping is one of the first activities in any life-cycle assessment and 
is considered by some practilioners as a fourth componclll. During 
scoping, the product, process, or acti,·ity is def med for the comexc in which 
the assessmenc is being made. lbe scoping proce~s links the goal of the 
analysis with the excem, or scope, of the study, i.e., what will or will not 
be included. For some applications, an impact analysis will be desired or 
essential. In these cases, the preparation of the invc.-ntory i.'i not a stand 
alone activity. The scoping process "ill need to reflect lhe intent to define 
and collect the additional inventory cbta for the impact analysis. 

For imemal life-cycle inventories, scoping may be done informally 
by projecl staff. Scoping for excernal studies may require the establish
ment of a muhi-organization group and a formal procedure for review
ing the Sludy boundaries and methodology. 

Although scoping is part of life-cycle an.·dysis initiation, there may be 
valid re.J.son'> for reevaluating the scope periodically during a study. As 
the life-cycle inventory model i'i dcf int.'d or as data arc collt.'cr1:d, scopt' 
modificalionc; may bc nt.'ccs.c;ary. 
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Identifying and Setting Boundaries for life-Cycle Stages 

TI1e quality of a life-cycle invemory depends on an 1ccur.uc 
descripcion of the syscem to be analyzed The ncccssary daca collect.ion 
and inlerpretation is contingent on proper understanding of where each 
stage of a life cycle begins and ends. 

Geocral Scope of Each Stage 

Raw Materials Acqukition 

1bis stage of the life cycle of a product includes the removal of raw 
marerials and energy sources from the earth, such as the haivesling of 
trees or the extraction of crude oil. Transport of the raw materials from 
the point of acquisition to the point of..., .... !:'"..alei~'lls proce~ing is also 
con.5i<lered part of this stage. 

Manufacturing 

1he manufacturing stage produces the product or package from the 
raw materials and delivers it to consumers. 1hree sub&ages or steps are 
inYolved in this transformation: materials manufacture, product fabrication, 
and filling/packaging/dmribution. 

Materials manufacture. 1llis step involves converting a raw material 
into a form that can be used to fabricate a finished product. For example, 
Soe\·eral manufacturing activities are required to produce a polyethylene 
resin from crude oil: 111e crude oil must be refined; ethylene must be 
produced in an olefim plant and then pol}merized to produce polyethyl
ene; transportation between manufacturing activities and co the point of 
product fabrication is considered part of materials manufacture. 

Productf abricalion. lllis st~ involves proc~ing the manu- factured 
nuterial to create a product ready to be filled or p~.ckaged, for example, 
blow molding a bonle, forming an aluminum can, or producing a doth 
di3per. 

Fillinglpackingldistribution. This step includes all manulacturing 
processes and transportation required to fill, package, and distribute a 
finished product. Energy and envirorunental wastes caused by transporting 
the product to retail outlets or to the consumer are accounted for in this 
step of a product's life cycle. 

Use/Reuse/Maintenance 

This is the stage consumers are most familiar with: the actual use, 
reuse, and maintenance of the product. Energy requirements and c'lviron
mental wastes associated with product storage and con-.umption arc 
included in this stage. 
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Stages of a life Cycle 

• Raw Materi:tls Acquisition 

• Manufacturing 

- Materials ~anufacru~ 

- Product Fabrication 

- FiliingiPackaging Di.scnbution 

• L'se/Reuse/Maintenance 

• RecycleiWaste Management 

Recycle/Waste Management 

Energy requiremems and environmental wastes associated with 
product disposition are included in this stage, as well as post-co11.5umer 
waste management options such as recycling. composting, and incin
eration. 

Issues that Apply to all Stages 

The following general issues apply across .111 four life-cycle 
stages: 

Energy and Transportation 

Process and transportation energy requirements :ue determined for 
each stage of a product·s life cycle. Some produets are made from raw 
materials, such ao; crude oil, which are aJso used as !-Otlrces of fuel. Use 
of these raw materials as inputs to produets represenL" ~ decision lo forego 
their fuel value. TI1e energy value of such r.iw rnaceri:tls llut are incor
porated into products typically i.s included as part of the energy re
quirements in an inventory analysis. Energy required to :icquire and 
procec;s the fuels burned for process and ~lion use is also 
included. 

Envhonmcntal Waste Aspects 

Three ca:egories of environmental wastes are generated from each 
stage of a product's life cycle: atmospheric emi.c;siom, "":lter-bome wastes, 
and solid wastes. 

These environmental wasfes are ~neratcd by h0th the actual nunu
facturing processes and the uS«.· of f ucl$ in tran."port \chicks or pron:ss 
opcralionc; 
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Waste Management Practices 

Depending on che nature of the product, a variety of "aste man
agement alternatives may be comidered.: land filling, incineration, recy
cling, and composting. 

Allocation of Waste or Energy Among Primary and 
Co-Products 

Some processes in a produa·s life cycle may produce ~iore than 
one product In thi5 event, all energy and resources entering a partiruiar 
process and all wastes resulting from it are allocated among che product 
and co-products. Allocation is most commonly based on the mass ratios 
of the products, but there are exceptions to thi5. LUS 

Summing the Results of Each Stage 

To calculate che total results for che entire life cycle of a particular 
product, the energy requirements and certain emission \·alues for each 
stage of che product's life cycle can be summed. For example, energy 
requirements for each stage are con\-erted from fuel units to million British 
lbennal Units(~) or megajoules and summed to fmd the cocal energy 
requirements. Solid wastes may be sununed in pounds or converted to 
volume and summed 1be current, preferred practice is to present che 
individual environ- mental releases into each of the envirorunemal media 
on a pollutant- by-pollutant basis. Where such specificity in an e:x-cemal 
study would reveal confidential busines.5 inf onnation, exceptions should 
be made on a case-by-case basis. Qaims for confidentiality should be made 
only when it is reasonable to expea thar release of the information would 
damage the supplier's competitive pooition. Even then, the dau inputs to 
an external use are legitimately expected to be independently \·erified. A 

peer review process leading to agreed-upon reporting is one possible 
mechanism for dealing with thi5 ~e. Other approaches for independent 
verification are possible. 

Applications of an Inventory Analysis 

A n inventory conf onning to the scope def med in thi5 document will 
.£"1provide a quantitative catalog of energy and other resource re
quirements, atm~heric emmions, v.r:iterbome emissions, :md solid 
wastes for a specific product, pr~, package, material, or acti\ity. Once 
an inventory has been perf onned and is deemed as accurate as possible 
within the defined scope and boundaries of the ~-ystem, the results can be 
used directly to identify areas of gre:...<.:!f or lesser environmenul burden, 
to support a subsequent life-cycle implct analysis, and as part of a 
preliminary improvements analysis. Life-cycle impact assessment can be 
applied to quantify the human and ecological health consequences 
associated wilh specific pollulanLo; identified hy the inventory 
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The foUowing are possible .ippL.::itions fur lift:-cyclt: :memories. 
These :ire organized according to whe·::-.er the applic:ition is 5Upportable 
wirh the inventory alone or whether 50me le1:el of additional impact 
anal~.;.:; is appropriate. The crilic:il is..<;i_e that users should keep in mind 
is that if an application results only in an inventory. the resulcing 
information muse nol be over-interpreted Inventories can be applied 
intemally to an organization or ex-rermily to convey irJomwion outside 
of the sponsoring organization. E-"\."lerrul !JSeS are broadly def med in this 
document to include any study where results will be presented or used 
beyond the boundaries of the spon.c;or'::g org:mizarion. \lost 3.pplications 
will rc:quin.· some Ic:n:! c~- ir•1r:i:::: _:-u:-. '~' in :dd!tio:-: '.·~ :!1<: ~--·--:.-:-itc:0· 

To Support Broad Environmental Assessments 

1be results of an inventory are val-..:able in undeI5Unding the relath·e 
envirorunental burdem resulting fror.::. evolutionary changes in given 
processes, products, or packaging over :ime; in understanding the relati\-e 
environmental burdens ~·een alterr..lcive pre>ee$CS or maierials used 
to make, distribute, or use che same product; and in comparing the 
environmental :ispects of altematiYe p:--xiucts chat sen·e the s:ime use_ 

To Establish Baseline Informalion 

A key application of a lif e-cyde i:l\·entory is to establish a baseline 
of information on an entire system gi\·cn current or predicted practices in 
the manufacture, use, and dispositio:i of the product or c:itcgory of 
products. In some cases it may suffire to establish a baseline for certain 
processes associated with a product .Jr package. lhi.s ba..-;eline would 
consist of the energy and resource re91irements and che em·ironmental 
loadings from the product or proce~ systems analyzed. This baseline 
information is valuable br initiating i:nprovemcnt analysis by applying 
specific changes to che baseline system. 

To Rank the Relative Contribution of Individual 
Steps or Processes 

The inventory provides detailed dlta regarding the indhidual contri
butions of each step in the system studied to the total system. 1l1e data 
can provide direction to efforts for chan~ by showing which steps require 
the mo..c;t energy or ocher resources, or which steps contribute the m05l 

pollutants. 1 his application ~ especi:illy relevant for internal indusuy 
studies fo support decisions on pollution prevention, re-ourcc con
servation, and waste minimization opportunities. 

ll1ese fir.;r three applications arc ~pportablc with lhe understanding 
that the invcn<ory (L-l!a convey no infom1a1ion as to the possible em·iron
menta.I con.'iCqu<·nccs ol ux: n.."SQurcc use or rck-a'iCS. Any inlc.-rpn.·ution 
beyond !he "kss is tx-:o;t" appro:ich is sd>1ectivc. 
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To Identify Data Gaps 

1be performance of life-cycle inventory analyses for a particular 
system reveals are2S in which data for particular processes or regarding 
current practices are lacking or are of uncertain or questionable quality. 
When the inventory~ to be follo~""Cd by an impact analysis, this use can 
also identify areas where daia augmentation for the impact analysis is 
appropriate. 

To Support Policy 

For the public policy maker, life-cyde inventories and impact 
analyses can help broaden the range of emironmental isrues considered 
in developing regulations or setting policies. 

To Support Product Certification 

Product certifacation.s ha,-e tended to focus on relatively few criteria. 
Llfe-cyde inventories, only when augmented by appropriate impact 
analyses, can prO\ide infonnation on the indhidual, simultaneous effects 
of many product attributes. 

To Provide Education for Use in Dedsion-Making 

life-cycle inventories and impact anal}"SCS can be used to educate 
industry, govemmenc, and consumers on the tradeoffs of alternati\·e 
processes, produas, materials, and/or packages. 11le data can gi\·e 
industry direction in decisiom regarding production m:uerials and pro
cesses and create a bener informed public regarding emirorunental is.sues 
and consumer choices. 

lbese last three appliauions of life-cycle in\'entories are the mo& 
prone to over-interpretation. This is partly due to their more probable use 
external to the performing organization and partly due to their implicit 
orientation towards assessing the environmental consequences of a pro
duct or process. 
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Environmental Impact Assessment: 
Basic Procedures for Developing Countries 

Excerpted. 'Aith pennis.sion. from l.JNEP, Regional Office for Asia and th~ 
Pacific. Enrironmenlal Impact~ .. Basic Proc«Jures for De1:el~~ l 

Cotmlries <Bangkok. 1988>. ! 

What Is Environmental Impact ~ment? 

En,ironmenul Impaa: Assessmem, or ··EL\- for short, i5 a fomul study 
process used to predict the envir<:>nmental consequences of a pro

posed major de\·elopment project. Such projectS may include. for example, 
building a hydroelectric dan:. or a factory, irrigating a large valley, or 

developing a lurbour. 

An EIA concemr.ues on problems, conflicts or natural resource 
constraints that could affect the viability of a project. It also examines how 
the project might cause harm co people, their homeland or their liveli
hoods, or to other nearby developments. After predicting potemial prob
lems, the EIA identifies measures to minimise the problem.' :md outlines 
ways to impro,·e the project's suitability for ics proposed em·ironment. 

The aim of an EIA is to ensure that potential problems are foreseen 
and addressed at an early stage in the project·s planning and design. To 
achieve this aim, the a..~ment's findings J.re conununic:ned to all the 
,·arious groups who "'ill make decisions about the proposed project: the 
project dC\·eJopers and their investors. as well as regulators. planners and 
politicians. (In some countries, a report-called an Environmental lmpact 
Statcment-i5 prepared :u the end of the EL\ study. :md chi:; is submitted 
to a Government depJ.rtment as part of a permit applic-.ition for the 
project). Having read the conclusions of an Environmental Impact Assess

ment, project planners :ind engineers can shape the project so that its 
benefits can be achie,·ed and sustained without causing inadvertent 
problems. 

The ElA L' an important phase in the process of deciding about the 
final shape of a proposed project. It helps officials make deci-.ionc; about 
a project and it helps the project's proponent5 achieve thdr aims more 
succc~c;fully: 

• A project that lus be<.:n designed to suit the: local l"tl\'ironmcnt is 
more likdy to I)(.' completed on timt· and wi1hin hud~l·t. and is 
m<1rt· likd~· to .m1id ditlkuhil'S ;1lon~ tht' \\ .1\· 
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• .-\ ?rojcct that conserves the natur.il res.:,un..--cs :: relies upon v. :ll 
continue to be sustained by the emiron:nent fc,:- years to come-

• A project that yields its benefits without ciusing serious probl<:mS 
is more likely to bring credit and recognition tc its proponents 

In summary, an EnvironmenL.1.1 Impact Assessrnen: 

• Predicts the likely environmental impacts of prc.iects. 

• Finds ways to reduce unaccepuble impacts .:.nd to shape the 
project so that it suiL'i the lo<.::tl em·iron.-::c::-m. 

• Presents these predictions and upcions :o deci..c;:Jn-makers. 

EIA Is a Management Tool 

Like economic an:tlysis and engineering feic;ibilir:.- srudic::-5. El-\ is :i 
management tool for officials and m:uugers who mu~ nuke imporunt 
decisions about major development prujects. 

All developers are familiar with c-conomic :ind er.~ring studio 
These tools provide the basis for designing robust, economic:illy-viable 
projects. EIA is now seen as an equally important tool in je:sigp•rig :i \-i:ible 
project. 

In recent years, major projects h:l\·e encocrttt red =<:rious difficulties 
because insufficient account has been uken of their relltionsl-tip with the 
surrounding environment Some proje .. ~ ha\'e been frund to Ix: unsu5-
c;iinable tx:causc of resource deplclion. Others han- be-en .ibandonc.-d 
because of public opposition, become financially encur:1lx:red by unf ore
.scen costs, held liable for damages to natural resourlCS and ~n:n tx-en 
the calLo;c of disastrolL'i accidenl'i. 

Given this experience, it is clearl\' very ri.4,;y to L..1dt:rtake. fin:in.:c_ 
or approve :i major project without fiN takin~ into 3~--.:ount iL' c:nvircn
mcntal con-;cquencc.s-and then sitin~ :md de~i~irl~ ::~e pro~ct so a." to 
minimise advc.:rsc imp:Kl~. For instann: _ 1.hc fr·:!owini.: .~ucsti(•:'I.." n<:cc tu 

he asked about any major project: 

• Can it operate safely, without St.>rious ri."k of d; ... .,gerou.." :iccidc·nL'i 
or long-term health effects? 

• \.an the local environment cope with the adciticJnal waste .llld 
pollution it will produce? 

• Will its proposed location contlict with nei..:;>y land u.s<:s. ~>r 

preclude.: lat(·r dc.·vdopmenL'i in the surr,>ltndin~ ;uc:ai 

• I low will it afkcl local fishc:ri(·:•. farm-; , 'r inclu-:.r-v' 

• Is thc.·rt· sufficil'nt infrastnictun:. such .L" ro:i.~' :ind x·\H·r~. tu 

supp< 1rt iti 

I 
-------· -----··-------------------~------·---J 
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• How much wale-. energy and uther re-sourct..~ >\·ill it c -,nsume. and 
Jie these in ack-1uatc supply? 

• \l.rut hum:in rt::SOurces will it require or rephce, and what social 
effects may this have on the commurjty? 

• \Xbat danuge may it inadvertently ciuse to national :is.sets such 
as \irgin forest, tourism areas, or historic:il a:1.d cultural sites? 

Who Is Involved in the EIA Process? 

A. n El\ re,iew is ncnnally undertaken by those responsible for the 
~,·elopmem-dle -developer". In some cases. the de,·eloper is a 
private company; in othtT cases, the de,·eloper is the go,·errunent authority LUS 
responsible for the relevant sector (e.g., tran.sportation or agriculture). 

Increasingly, govenments and international agencies are adopting 
regulations that legally require developers to undertake El \s. In such 
cases, the EIA report nuy need to be submined as pJJ1 of the application 
to a pennit-granring go,emment deparunem-the ··competent authority". 
But many de,·elopers, on their own irtitiati,·e, are incorponting the EIA 
process inco their routine project cycle. lbey recogni.~ that en,·ironmental 
problems not only lead to risks and costly liabilities, but that they also 
cause concern about the developer's effecti\·eness acros.s the full range of 
its responsibilities. A prudent developer uses all the management tools 
available to ensure a project's success in ad,·ance. 

Although the de,·eloper i.-; usually responsible for undertaking the 
EIA, the -compet:ent autltority" also has a role to pl.ly: 

• B~· pro,·iding general guidance, past El:\ fomiaL-. or examples 
to follow. 

• .\fter the EIA is done, using its results to rc~.:h a dt:"cision on the 
project. and later ensuring that all the mitiption measures arc 
implemented. 

1be concerns and points-of-view of all the various groups interested 
in and affected by the project should be taken into account throughout 
the process. E:lch of these participanL<; will have a different use for the 
resulL-; of the EIA: 

• lhe dnieloper needs to know where to site l project and how to 
reduce 3d\·c.--rse environmental impacts. 

• Tile i"'l'Slorneeds to know how the impact" will affect the viability 
of the project, and what liabilities are incurn:d. 

• lhe competent l111thority uses the F.1.-\"s rl·:'u)L'i to decide on a 
respon..;c t1J th(· permit application. 
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• •"J,ht.:·r go1enmu?11t autborities "'·ill w::...1t to kr. w.· tht implication..'\ 
·:f the project's :idverse impac-..s for ..:.·:her prc)ects they may wish 
::. promote. 

• -=rte regulator needs to know :.'le e~1ent of em.-ironnlCnul impacts 
.:nd whether they are accepujJe. 

• :he regional plam1erneeds to know r.ow the imp:icts ~ill interfere 
with adjacent c!e\·elopments J."ld l:mc uses. 

• -=rte local comm1mityor iLc;; re~~ni.;:i,·es w:J need:.::> know how 
:: _.._ ;:-rojc.:ct·s in:?:.icts "'·ill :.ifk ~: ::~.._-:: ·:-.::t'.ity · :· :::·e. 

• -=ne politician needs to know who :S affected :ind !n wh:at way, 
.:nd what is.sues should be of concen. 

EIA Should Be Integrated with the Project Cycle 

Mc...."'l governments are now well :iware of the possibiiiry of undesir
abie side-effects from large scale indu.."llial de\-eloprnent. In 19-0, the CSA 
became :he first country to make Em·irorunen~ In: pact .\.."5essment a legal 
r~uirer::ent for major developmem projects 

Sir:.:e then, countries throughout the wo:ld have c-nacted sinlilar laws, 
suired to their own constitutions, economies :ind social values. Govern
ments of :ill these countries-as well is interr..;ltional lending :igencies and 
organi.~:ions like the Cnited Nations Envirorunem Programme-are still 
lei.-ning: how to make EIA a praaio.! r.1:magement tool. useful in 
chy-tcrciy decisions about building .i counL·y·s economy. 11'.e key seems 
to iie in the management of the EL.\ by designing the proc~ss so that it 
provide~ useful informacion co deci.<>ion-makers at just the right tin1e in the 
project cycle, EL-\ can have a real effect on projects. In other words, EIA 
should enhance and augment the project planning proet."'5.5. Only by 
actually sha!)ing projects can EIA become m important irLc;{fUmenc for 
protecti.,g the environment and en-ruring SU.'tJinable economic success. 

Important Principles in Managing an EIA 

Principle I 

Focus on the Main Issues 

le Li important thac an Environmenl Impact As .. .-.essmem does noc cry 
to cover loo many copies in loo much detail. 

At .in early stage, the scope of the EIA :>hould be limill-<l to only the 
most likely and most serious of the p(\.•;.sible l·nvironmcntal impacts Sorm.: 

EL-\s h.1,·e rcsuhcd in large and Cllmplcx rcpon..; runnin~ lo ~l"\Ual 
thc.-u<>and pages. Such <.'XlCrL'\ivc work is unnl·'-·cssary. and cm Ix: count<:r
prr~duC'..in.·. bcc:lllsc tlw EIA's findin~ ffill.'l Ix: rl·.1dily :i.:l·l-ssilik and 
im:-nc<bld\' usdul lo dl·cision-makl'l" and rrojecl rl.mm·r:; 

---------------------·--------------··-----·--' 
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Wl1en mitigation measures are being suggestc.-d, it is :ig;iin import:mt 
to focus the study only on workable, accepuble solutions to the problems. 
It is easy for t:he &udy to waste tin1e considering measures that are 
impractical or totally unacceptable to the de-\·eloper or to the Go\·ci 1 m1cnt. 

When it is time to conununicate the conclusions, the EI:\ shculd 
pro\ide a summary of information relevant to the needs of each group for 
making its decision.. Supporting data should be provided separately. 

Principle 2 

Involve the Appropriate Persons and Groups 

Just as it is impmtant 1~0l to waste time and effort on irrele\·am issues, LU5 
it is a1so important ~o re selective when uwoh·ing people in the EL\ 
process. Genenlly, Uue•:! categories of panicipants :ire needed to carry out 
an EL\: 

• Those appointed to manage and undertake the EL\ process 
(usually 2 ccrordinator and a staff of experts) 

• Those who can contribute facts, ideas or concemc; to the study, 
including scientists, economists, engineers, policy makers, and 
representath·es of interested or affected groups 

• Those who have direct authority to pem1it, control or alter the 
project that is, the decision-makers-including for example the 
developer, aid agency or investors, competent authorities, reg
ulators and politicians. 

Principle 3 

Link Information t'> DedtJions about the Project 

An EL-\ should be organised so that it directly supporLc; the many 
decisions that need to be taken about the proposc.'Ci project. It should start 
early enou¢1 to provide information to impron: h:i..;ic designs, and should 
progress through the several stages of project planning. In a typical 
sequence: 

• When the de\·eloper and investors f USl brooch the project concept, 
they comider likely environmental issues. 

• When the developer is looking for sites or routes, environmental 
considerations are used to aid the selection process. 

• When lhe developer and investors arc ;Lo;.c;cs.sing the project's 
fca...,ibility, .rn EIA is in progress. helping them to anticipate 
prohkmc;. 

• Wlll'n c.-ngirk'\.'rs arc creating 1hc project dt·sign, the El:\ ickmifks 
Cl'rt.1in ..;tan,'..1rd . .; for Ilic dt·sign lo m<.·et 
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Project Cycle 

illustr.lted here is a generalised project cycle, showing when ::..-id hov. :m Er.\·iron
mental Impact Assessment can contribute posith·ely to the cyc:e·s progress 

a.ssessmeni, 
scoping of 
signific:uil issues 

~<k~of 
mu•_:-..tior. =~~ 

• When a pemlit is requested, a comple-ted EL\ repvrt is submitted. 
and also published for general comment. 

• When the developer implements the proj<:cc monitoring or othc:r 
measures provided for in the EIA are undertaken 

Principle-I 

Present Clear Options for the Mitigation of Impacts and 
for Sound Environmental Management 

To hdp decision-makers, the EIA must be dt.-sigued so as to pres<:nt 
clear choices on the planning and implementation of the project, and it 
should make clear the likely results of each option. For in."1.mce, to mitigate 
adverse impacts, the EIA could propose: 

• Pollution control technology or design fe2rures 

• The reduction, treaunent or disposal of w:JStes. 

• Compen.'iation or concessions to affected ~oups. 

To enhance environmental compatibility, the: EIA could sui«cst: 

• Scvcr;il alternative sites. 

• Changl·s to th(· project's ck-sign and <,pt~r.Hi<,n 
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• Limit3tions to its initial size or ~owth. 

• Separate programmes which contribute in a pc.siti,·e v. :iy to k>ca.l 
re'.'<>~ces or to the qualicy of the environment 

And to ensure that the implemencation of an approved project i'i 
envirorunentally sound, the ElA may prescribe: 

• Monitoring programmes or periodic impact Je\·iews_ 

• Contingency plans for regulatory action. 

Principle S 

Provide Information in a Form Useful to the 
Decision-Makers 

11le objecti\·e of an EIA is to ensure that environmenul problems are 
foreseen and addressed by decision-rmkers. To achie,-e this_ decision
makers must fully undc:TS'..:md the EL\'s conclusions. Mo.st decision-makers 
are unlikely to use information. no mauer how imporunt it is. unless it is 
presented in terms and formats inunedUtely meaningful: 

• Briefly present -hard" facts and predictions about impacts, com
ment on the reliability of this information, md summarise the 
consequences of each of the proposed options. 

• Write in the terminology and vocabulary tlut is u.."4:::-d b~- the 
decision-makcr3 and the comnmrjty affected by the project. 

• Present the essential findings in a concic;e dC1cumenL supported 
by separate background materials where necc"5Sary . 

• ~lake the document easy to use, rrovidin~ \jsuals whcnc\·er 
possible. 

The Environmental Impact ~ment Proc~ 

Before Starting the EJA 

Despite its usefulness in findtr. · ;1-:; 'J make projects more- successful, 
the full EIA process is . .r ··-~-~," -r. for every kind of de\elopment 

project. For a major project ,:f"l :-: . r ! use consider.1ble resvurccs and 
expcrtic;e. If a detailed EIA ; •r. • .1y needed, these resot.11\.""CS can be 
put to better •.;. , ;scwhcre. 

There arc two "tiers" of a.'c;e.ssmcnt which should ht applied to the 
project hcforc procccdiPg with a full EIJ\: scn'!.'11i'1g and f'"Pliminary 
assessment. Where these first tiers of :l.'-"'<:ssm<.·nt arc a rcgulat1'ry rt.·quire
m<.·nt, thl.' cl<:vdopt:r nonnally does Llw work and submi'5 llit: result<> re, 
the rcguLllCJry ;1_1?t·ncy "Ilic ag<.·ncv m:1v then dec1ck 
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Analytical tools /or identifying C/ecmer Prod11dion opporlrmit1es 

• 11iere is nothing lo be concerned about, or 

• The evaluation should proceed lo the next lier. 

The advantage of a lier approach is that the e:x"tent of the inquiry 
expands with the advancing development of the project plans. ''Scrf!f!71ing ·· 
is appropriate when lhe project is only a rough concept Later, when the 
project is under more general cmcussion, a ''Preliminary assessment·· can 
look deeper into possible sites and pocential impacts. Then, just before 
the preliminary stages of feasibility and design work get underway, a full 
.. EL\ study' c-.m commence, so that it can influence the detailed dt."cisions 
to come. 1bis tit.-r approach al.so ensures that impacts arc t."X:tntir1ed :it :t 
\'ery early stage in the project )fanning, and not later when sites or designs 
are already decided by ocher factors. 

Screening 

Screening is the f ust and simplest tier of project evaluation. Screening 
helps to clear types of projects which in past experience are not likely to 
cause serious em·ironmental problems. The exercise may take one of 
several forms: 

• Measuring environmental impact against simple criteria such as size 
or location. 

• Comparing the proposal with lists of project types rarely needing 
an EIA (e.g., schools) or definitely needing one (e.g., coal mines). 

• Estimating gcn<.-ral impacts (e.g., increased infrastructure ne<:ded) 
and comparing these impacts against .set thresholds. 

• Doing complex analyses, but using readily available data. 

Preli.minary Assessment 

If screening dcx.-s not automatically clear a project, the devdopt:r m:iy 
be :isked to undert:ike a preliminary as .. wssment. This involvc:s sufficient 
research and expert advice to: 

• Identify the project's key impacts on the local environment 

• Generally describe and predict the extent of the impacts 

• Briefly evaluate their importance to decision-makers. 

The preliminary assessment can be used to assist early project 
pllnning, for in'\tance co narrow che di.scuc;sion of possible site-and it 
can serve ;L<> an {·arly warning that the project may have serious environ
nu:ncal dilTiculti{'S It is in the dcvdopcr"s int{·rc:st to do a preliminary 
;L•;s{·ssnwnt, since in practice, chis step c:m cle1r proj{'ct<; of the need for 
a full HI/\. 
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Ana/_l1ical tool.; for idennfying ClamtD' ProdllC'fion opport111r1tres 

Organisation 

If after re"~'ing a prelimi.,ary a.~c the competenc 3:.rthoricy 
deems thac a hill ElA :S needed, the nex-c step for t.f.e project den::oper is 

the organisaliorl of t.f.e EIA srudy. 11 lis enuils: 

• Commissionir.g and brieli.'lg an independent co-ordiruror :md 
expert swdy ream (lhe discipline5 thac will be represer.i:ed are 
decided after the -scoping" stage, but the team always indudes a 

conununication.s expert). 

• !der.:'.~ -:-:gt~-: key d{-Ci~ion-m:i.ker<- '";\ h-. \'. ::! pbn. fin.mcc- ~m1i: 

and cor:.aol L:.,e proposed projf'ct.. so 3s co characteri.~ U-.e 31,di
ence for the :::L-\. 

• Reseuching l.lws and regulations tlut will J.ffect these decisions. LU! 
• ~aking com~a with each of the nrious decision-makers 

• Determining how and when the El-\"s findings will bt- com
municaced. 

Scoping 

The firsc taSk of the El.\ midy team i.< -scoping-- the EL-\. The- 3ifn oi 
scoping is co ensure that the study addresses all the issues of importance 
co the decision-maker.;. First the study team·s outlook i.~ broadened-by 
discussions uilh the project developers, decision-makers, the regulatory 
agency, scientific i.mtirutions, local community le:iders, and o&.ers--to 
include all the possib!e issues and concem" r:iised by these ,,-arious p-oup." 
Then the study team selects prinn.ry imp3cts for the EL\ to fc·cus on. 
choosing on the ba.~.s of magnitude, gt:u1U=lphical ex1u1t, signific:mce to 
decision-makers, or beca~ of special loc.tl sensili\ities {e.g .. soil erosion. 
the presence of an endangered species, or 3 nearby hi.~orical silc- l. 

The EIA Study 

After "!'-Coping. - the El\ scuJy itsdf be~•;_ Simply put, the: £:. \ study 

au,·mpts to ~·er !":Ye questions: 

• Wbat u;i// happen a.~ a result of the project? 

• What u.;J/ ht> tbe extent of the cba,,ges? 

• Do tbe cba"ges matter? 

• What can ht> done about them? 

• flow can decision-makers be infomied of tt·bat needs to l1t? d01u>? 

After controls on the project's impact." 3rc.- propoc;cd in an~\\ ~·r tc> thl· 
fourth question. the scudy 1cam may again a..c;k: \f11a1 will haff._.,, as ,, 
res11/1 of thet 1ww rr'fi."l'd) project?" Thus the.· EIA nltcn lx.:comcs .i n·clicli 
pron."!'\.~ of ;L4'king :ind re-asking the first lour qul·stion". until .~·nc,ion 
makc·rs can be: r>ff«:n"d workable solution~ 
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Identification 

Tiie :ln:>·wer to the f ust question- ··wbal will bappe11 as a Tf!Sldl of 
tbe projecl?'"h;Js already been partly ad~ssed, but only in general terms: 
if a -preliminary assessment" has been done, it will have broadly reviewed 
lhe project's effects; also, ~scoping" will have focused the study on lhe 
mo.9. important issues for decision-makers. Taking these findings into 
account, the full EIA study now formally identifies tllose impacts which 
should be assessed in detail. 1bis ide111ificano11 phase of the study may 
use lhese or other mechods: 

• Compile a candidate list of key impacts-such as changes in air 
quality, noise levels, wildlife habitats, species di\·ersity, landscape 
views, social and cultural system.5, senlement panems and employ
ment levels-from other EIAs for similar projects. This should draw 
on as many examples of similar projects as possible. 

• Name all the project's "sources" of impacts (e.g., smoke emission.5, 
water consumption. construction joh5) using check lists or question
naires; then list possible "receptors" in the environment (e.g. crops, 
communities using the same water for drinking, migrant labourers) 
by surveying the; existing environment and con.5Ulting with inter
ested parties. Where the "sources" may affect the ~receptors-, a 

potential impact is suspected 

• Identify impacts themselves through the use of checklists, matrices, 
networks, overlays, models and sin1ulations. 

Prediction 

The next step, called Prediction, an.5wers the ElA 's second question
"lf'bat will be the extent of the changes?"' As far as is practicable, prediction 
scientifically characterises the impact's causes and effects, and its secon
dary and synergistic consequences for the environment and the local 
community. Prediction follows an impact within a sin~e environmental 
parameter (e.g., a toxic liquid effluent) into itc; subsequent effects in many 
disciplines (e.g., reduced water quality, adverse impactc; on fisheries, 
economic effects on fo;hing villages, and resulting socio-cultural changes). 
Prediction draws on physical, biological, socio-economic, and anthropo
logical data and techniques In quantifying impactc;, it may employ 
math1.:matical models, photomontages, physicai modelc;, socio-cultural 
models, e'=.onomic models, experiments or expert judgemcnLc;. 

To prevent uMecessary expense, the sophistication of the prediction 
methods used should be kept in proportion to the "scope" of ti1e EIA. For 
inc;t:mcc, a complex mathematical model of atmo.c;phcric dispersion should 
not be used if only a small amount of rclatin:ay harmkss pollutanl is 
emitted. Simpler model-; arc available and arc sufficient for 1he purpose. 
Also, it is unneCl·ssary to undertake l'Xpcn-.in: analyst:s if 1hcy'R· nol 
r<:quircd by the: ck·cision-makcrs for whom lht· Eli\ i-. hdn~ done:. 
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All pn."<.iiction tcchniqut:s. by ll.t:ir n;uurt.>. inn>h-t.> somt: <.k.-gn."l." of 
uncertainly. So .dong with ead1 3lt<-'rr.pl to qu3llt~- an impa<..1, the study 
team shoUJJ also quancify the predic:ion·s uncc..'Ttaimy in ceml.-. of prob
abilities or ~margins of <..'JTor -_ 

It has bttn a shortcoming of many EL-\."> that social and cultural 
impaas are OOl given the prominena.- rhey deserve in dt!Sl."ribing the e>."tent 
of changes expected to result from a major developmem project. llli.<> has 
probably- been due to the bias of physic-.ll and biologic-.il scit."Oti.->l-> ag-.iinsl 
the compu.it~ely younger discipline-:' of cultur.d :mthropology and soci
ulogy. TI tis L' .41 unfurtu1ul\.: bi ........ sir.~~ :'<.1.:i_,----;.;li\..: .. : imp.i.:L'i ;ire.: clit.· unc.:s 
that the local community will fed most acucely in their c\·cryday lives_ A 

consideration of socio-cultural imp:-sct.-. should bt integrated, wherever 
~ible, into e\·ery discussion of physical!biologic:tl change, and nOl ju.sl 
treated separ:ltely in a min0r chapter or appendix_ 

Evaluadon 

1lte third question addressed by che EIA-.. Do the cba11ges mal
ter?'"-is anc;wered in the nex"t step. era/11a/io11. so called IX>cau."e it 
evaluates the prediaed ad\-crse imp:ict.s to detemlinc whether they are 
significant enough to warrant mitigation. l11i.-. jud~m<..'Ot of signific:mcc 
can be based on one or more of UK- following: 

• Comparison with laws, regub.tions or accepted standard-.. 

• Consultation with the relevant dccision-m:ikcrs. 

• Refcre-ncc to pre-sec criteria :'uch :is proccctcd sites, features or 
species. 

• Con"L"tency with gm·crrunem policy ob~·cci\·<..-s. 

• Acceptability to the local community or the ~encral public. 

Mitigation 

If the an."Wcr to t}•c third q~ion ~ .. --}'es, tbe cbanges tlo mailer", 
then rhe EIA proceeds to answt.-r the fourth question- "\fbaJ can be dmw 
abou1 lbem?-- ln this pha-;c, the study team formally analyses Mitigation. 
/\ wide ran~ of mea~res arc proposed co prc\·cnt, reduce, rcrncdy or 
compensate for each of chc adver.;e impacts "c\·aluatcd" as significant. 
Po.c;siblc mitiption mca.~rcs include: 

• Olan~g project sites, route:. processes, raw material.-., operating 
method-., dL-.posal routes or location-;, timing, or engineering 
dcsi~\.'>. 

• Introducing pollucion contr11ls, w;1st<: tn:acmcnt, monitoring, 
ph:L<;(.'d implt.·m<.·ntation, lancbc1pinJ(, pc:r~onnd training, sp<.·cial 
S1Ki;1l St·rvin·s or public ccl11~'.t11on 
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Ano~l11c ~ roolsfor rdenr~tj.ing Cl~oner Productwn opponun1tia 

• Otfrring (;1s cm.lf"lt:rt'.:.~ion) n.:stor...lt'..,n of (f.anuicd rt:souro:s, 
money lo affectt.'<l pt.-r~·,n.-.. conct.·ssions on of.her i_c;sues, or :>ff·silt: 
progranunt.-s lo t:nhan:t." S..>fllt: other :i.-;pet1 of tht: environnk.'m or 
qu:i.lity of life for the c ·,nununily. 

:\ll mitigalion me:c.l.lrc<.. cost something, :md this cost must Ix: 
qu~lified too. 

These \·:lfious me-..1.Surt.<- :ire lht:n compared, tr.idc-offs between 
J.lterrutin~ mei.c;urcs are wei¢.ed. :ind the EL\ study ieam proposes ont: 
.-.:- m· :-c.- ::J.L1ion pbr~-.--_ -..isu:..:>.- t.ombinin~ .i numht."r uf mei-.urt:s ll1c.-
J.-.<iun plJ.n nuy indudt: tt:d .:-.:c.il control n:t.·..L,un-s. ;m IIllt:gr:itc::d nun
a~mc::nt scheme <for :i maic projt:ctJ, monitoring, contingency pl:ins, 
opcr.iting practiCl·s, pro;<=ct s.:::1eduling, or eH:n joint nunagc1aent (with 
:iffected groupsJ. 111c study le~11 should explicitly an:ilyse the implic:itions 
of adopting diff ercnl :ilt~-ma~:; es, to help m:ike lhe choices clearer for 
decision-makers. Scn.·r:il aruh1ic:il techniqut:s arc anibble for this pur

pose: 

• C.osvbenefit an:i!ysio;;. :n which all quantifiable factors are con
\-ertcd to monct:i.~· \"J.!:!es. and :i.crion-. arc a5ses."C"d for their effect 
on pro:ect COSL<; :ind xnefiLc; (Be c:iutioncd, howe\·er, that the 
unquamifiablc 1..'"ld yt...ilitath·t: aspc:ct.s can be cqu:illy imponam, 
ar1d often need w Ix- uken into account in lhc decision-making 
process). 

• Explaining what courx- of action would follow from \'arious broad 
··\·alue judgcmcnt.o;;·· It:~-. lhat social impaCL'\ arc more in1port:mt 

than resources). 

• :\ simple matrix of <::wironmt.11tal p:ir.imeters n:rsus m1l1gation 
measures, comainin1Z brief descriptions of the effects of each 
measure. 

• Pain\ ise comparic;on". whereby the effectc; of an :iction are brie!ly 
comp:1.red with :.he.-- <:i:.c:cLc; of t·:ich of the :1.lternati\·e actionc;, one 
pair al a lime. 

Documentation 

111c last step in the El:\ process. which respond"i to lhc lasl qucs
lion- ··J fow ccm decisio11-makf"rs be i'1/ormed of wbaJ m!eds to be doner'
is the docume11tatio11 of the process :ind the conclusions. Recall thal lhe 
purpose of an EIA ic; to cnc;ure lhat potential problemc; arc foreseen and 
addr~-;ed in the projea·s dc::.,ign. M:my teclmically first-r.uc El:\ studies 
fail to exert their importance ;ind usefulness hccau.o;e of poor documenta
tion. 111e El:\ can ;ichicv<· iLc; purpose only if iL" findings arc wdl 
cr,mmunicalt•d lo dt·ci'iion-m.lk<:rs. 

l;cncrally, lo produce <·llectivt· communications, ont· must idt·ntify 
!ht· l.lr~t·I audil'rKc or audicn.-t·s, and th<:n sh.1pt· and .'>lyk !ht· publication 
Ir, rrll'd !h<"ir spt-cifk n<:t:cl'i. le d1 Y..unwnling .111 El:\. !Iii." llll':in.o.; idl·nt ify·ing 

------------------------------------------------
7./ 



lht: kc:y dc:ci!-ion-mikers, p<.-::cc:i\·ing lht: questi"ns thc:y ~ill Ix- : .. sk:n~- ::.."1d 
providing I.hem ·with su-.ii¢uforward answers, fomum.-:: for ea.-.~- intt:rp:t:
l;Jtion in rel:ltior. to lheir ck-cision-m:ikinJj? (e.~ _ ubk~- gr:iph .... _ s..:rnm..ily 
poinL'>). Successful EL-\ documentation is more n..~.idi.:~- pro<l.!ct:-..:i it :.~
audience and their needs J.re esublish<:d al the sun._,: the EL\_ 1."1d r:.~:n 
made to affect ho\\- !he rese:irch is focused and repor-.t:d. It is the:- jot of 
the stuu~- tC3fll°s communicatiom expert to mike I.his :Uppcn. 

So that decision-makers can look more deeply in~ > partirul:i:- L"-"L~!>. 

the EI:\ repert she:uld also include a record of the E:.\ proc("'' ..md :~<.-

it.~_~c:nc:-::=- :-::..ic.k -:: :'.!t." '.'"·_:~!y tc::i~1 _•_.:-: !:!.\ :-·.;-· :-c '.-.7':.::!!!\· '.-- !!!~-

• .-\n executin:- sumnury of the EL-\ findings. 

• .\ description of the proposed de\•elopmenl p:- :,ject. 

• 1be m:ijor emironmental and r.:11ural resourn.- :.SSUes tlut nec:-Ct:-d 
d:iril'.CJ.tion :md ebboration. 

• The projea·s impacts on I.he <..-n\·ironrnem <in .:omparison wit.~ :i 
b:l.Seiinc en\·ironment as ii would be without tbt: projt.-a •- :illd L1\\ 

th<..'S<: imp.sets were identified :ind predicted. 

• :\ di....;.cus..c;ion of options for m.iligalinJ.? :id\·er:-<: in1p;ict.' :ind :·or 
shaping the project lo suit its proposed en·. ironment. :ind :in 

analysi..-; of the trade-offs invoh·ed in choosirlg :-erwcen :ilt<..-m:i:h e 
:iction. 

• An O\.ef\-j(-\\ of fif.lps or unct.-rllinlic'> in chc ir.:.)m1:ici,m. 

• :\ su:nm;m of the EL\ for the ~ner.il public 

All of thi..-; ..c;imuld he contained in a \c:ry cc:xi.sc, 1.·:isy-lo-rc.-:id 
do<."l.lmem, wilh cro..c;s rckn.-nccs to h:ickground docu::tc:nt:ili•>n. whil:1 i.-. 
provided in :in :ip~ndix t ll1c short doci.1m1.·nt j_c; s.··:ueliOW!' olk-d :10 

--Environmcnul Imp:ict St1tt.>mcnt"", <."!'pt_>Ci:illy \\ h<..-n it :.' suhminc:d as f'.Jrl 

of ;1 pcnnil :.-.ppliclli.in.) 

Using the Results 

Dcci.c;ion<; ha..;cd on me EIA are U.'Ually m;idc ')\ p<.TS<>n' who h.iw 
not been ck.J5<:ly inmlvcd with the l.by-to-day progr'-='-' of llk." El.-\ stuJy 
ll1cir first con-;1der:uion of the project·s environmenul imp:ict may \\cU 
he the momc.-nl thc:y pick up and .skim lhrou~h tJw FL\ report 1ht· rT\ 
will hopdully ldl them all tht.-y need lo know ;ihout wh;u \\ill happt:n 
:L" a result of the pn>:<.·cf', ··tJll' <"ll.1C:nl of lhc ch:in~t."s .. , .. \, helher the chan~·s 
m:iner", :md --wh.11 can h1.· done al>oul th<:m But th: <k:t·i;.;ion·mal..1.·rs 
thnn.<;<·ln·s must .ll'o <"on.;idcr politir:il r<.·:ilitil·s \\hl·t~ S<.·kctmg ~ n1\;r.;t.· 

of :inion Only ck~·isic 1n-nukt.·rs :m· in .1 pos111. •fl l<i t .. '1.uKt.· the: yfOJl ;(s 
Ol't:d-; :ind prohlc:ms with tlw olhc:r !ll·nb ;ind pre 1hk:::..; o\\:r \\ t.Kii r::1.·v 
h.1n· jurisclic1io!l l!ll'V ill\l'\l takt.• inti' .lff()IJ!l! fl' 11 1 :·.Iv thl· 1.1'"." <>! :h« 
... 1111;111• 111. h1:'. al ... ,,:,~., ·rll-' p< rn·ptir 11\' 

·- -··-------·------·-----·------·------ ·---
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lf the project is ;iccc-pted, pcrtup.c; :\ ith n.-contm(:nck:d modification.-.. 
then the decision-maker may need to tlke twc, furthc:r :ict.iorr.: 

• Prepare a plan for reducing cc,:UliCL-. about ti.(." project; this may 
include public participation ir: planning, puf,lic c.-ducation, and 
actions to compensate affectc:d groups 

• Allocate institutional responsibilities for O\"erstting the dc:\·dopcr·s 
adherence to its environmenul requirements. for incorporating 
en\·ironmental management ir.to further pl:mning, and for en
forcing any restrictions or c:irn:..-ig out :iny m :nitoring_ 

Sometimes, the competc:nt author::y sends the Ei.\ to a re\·iew pand 
for comment on its adequacy and qilllity, before rc:.:iching its dc:ci.'iion. 
The decision-maker may call for fu:tller stud~, to :insi.ver additional 
question5 about the project. The dee..sion-nuker nu~· also ask that an 
opportunity be provided for public re\:ew and ilwohemcnt. 111e compe
tent authority simply places copies of the report on public di.-;pby, and 
in\·itcs the public to co1Tunent. The EL\ team nuy then be asked lo re-drali. 
the EIA to take account of the conuncn:s made, before ;i decision is taken. 
In cases where the decision-maker chc-osc.~ co reject the propc.scd project 
altogether, there should be ar. appc.::U proct:ss open lo che projecl 
de\· dopers 

The EIA"s usefulness does not end wich the dcci.o;ion on a course of 
:lction :lOOUt the project. fl Slill has se\·eral further COntribulion'i lo make 
lo che project's succ<:ss: 

• If the project goes ahead wich rc:commendt:d changes, dlt: EIA's 
findings should he used to bdp sh:ipc till" projecl lo suic lht: 
cm·ironment, hy influencing enginc:c:ring designs. 

• Deci.c;ion.-; ch:il need lo he nude in che lau,·r pha.<;<:s of projecl 
planning, such :is precisely whc.>rc to rouce supporting road or rail 
links, should be hased on tlw El.-\. 

• 111e El:\'s pr<:c1ulion.o; on em :rnnmc.·mal imp:1eLo; can Ix: pare of 
the brief for tendering on comr:icL<;, :md should he r<·-drafled a.c; 
c:m ironmcntal s:!ft:ty guidann· for workers. 

L'1."1ly, after che project is compktc:d, a ··P<>Sl audif' can be done lo 
detem1inc how close the EIA's prediction.c; Wt.."fc to the project's real 
impact-.. ll1i.c; formc; a valuable record for others doing E!As c,n similar 

projects in the fucure. 

Resources Needed for an EIA 

B '·causc of the El A's :Kknowk·dgt·d 1mpon:1nn· in planning a ,·ountry's 
.'iustainahlt: <.·conomic growth, EL\s :tr'· now und<.·rcakcn throughout 

th<.· \\ orld, <.·n·n in pl.K<.'.'> with n·ry :l·w rl'snurn·s 111 ;i;ivt.· to planning 
inil i;1ti • l'" "lh:rl' art·. how<·,·cr, cen .1m min111111111 n.·suurct·s 11<:<.'clnl to 

pcrf1 •rill Fl.\s th;1t Liil -.ucc<.·s.sfully sh.•!"-" m;111 •r pr< •:n Is: 

-- -------- --------·-·- ----------------
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f,jualijied multi-disciplinary staff 11li.s includes a skilled manager (lo 
co-ordinace the acti\'ilies. communicale wich decision-makers, and moli
\·ace lhe study ceam), cr.iined specialists (in fields such :is environmemal 
science. rural and urban pl:mning, economics. \Vaste and pollulion control, 
process engineering, land~ape design, sociology and cultural anthropol
OID-), and a communications expert 

T ecbnicaJ guidelines. agreed with the compete11t au!hnrity, for carry
ing out the \·arious pluses of the EL\ process, especially screening, 
~opin~- prediction, e\·alu:nion and miciption. 

/11fon11atio11e1bout1beem'iro11mem<especially relating co the impaccs 
being considered after ··scoping"') which can be sorted and evalualed. 

.-tnalytical capabilities for doing field work, laboralory testing, 
library research, data processing, phocomoncage, surveys and prediccive 
modelling . 

.-1dministrati1e resources for lhe day-to-day running of the EIA 
process_ including office staii. meeting rooms and support, communica
cions facilities :md records nurugement. 

bzstitutio11al arra11geme11L~. including a formal procedure for con
sultation with the decision-makers anc' other intercsced groups, the 
aulhority to obtain che nec<.--ss:uy infom1acion of the proposed project, and 
a fomul process for integr:iting the El:\ into decision-making about 
projecL". 

Ret'iew. monitoring and e11forceme111 powers, to eno;ure lhal ao::eple<l 
micig:nion me:1surcs arc: included in the dcwlopmcnt. 

:\mong the resources n<:eded co perform an EIA, nol ka.sL arc money 
:md time. As concerns time, the following :ire averages for a sampling of 
recent EL\s: prelimin:uy :1!" ... c;c:s.-.menL" take between two and 10 weeks to 
complete: full EIAs may 11.;c tx:twecn three moriths :md two years. 
Regardinf? co~ts, officialc; ofll-n balk :ll somt.· of the: figures they hc:ar, hue 
dcvdop<1"S and investors will rcali."c chat they rc.·prescnt but a vc:ry ... mall 
percentage of the cosL" of any major development project-nearly always 
less th:m 1 'Vo. Indeed, it is a rd:llivdy small price to pay to prevent costly 
unforescc.11 problcn~"· lo promote d':vdopment that can Ix: sustained, to 
help prc\·cnt potential!)· ruinous environmental c:ll:L'itrophes, and to obtain 
:ipprO\·al and :1cccptanc<:. EL\." mean heller, more succes:.;ful projc:cts; they 
arc :i gooc.I investment in the future, for both the developer and the 
economr a<; :l whole. 

What To Do Next 

I f vnu want lo know morl· ahoul Envirll:llllt'lll:il lmp:1cl /,s...,l'ss11wn1s 
dorw in \"(l\;r uwn n11mtf"\. L·on.o,;111! 1!1('.'iL' ltkl'I\· so11rn·s 
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• 

• 

• 

A.nalj.1ical tools for identifying Cl~ant!T Production opportumttt!.-r 

• 1he Ministry in ch:irge of envirc nment:tl pro:cccion 

• .\uthoriries empowered to gr-.uu building or r..lher pt:mlirs . 

• Em ironmemal research centres. 

• Cniversities and related research esublishmelt-;. 

To fmd out more :ibout how to do an Er.•·ironment:tl Impact 
Assessment, contact the l"nited Xations Environment Progr:unme I l -XEP) 
at one of the following addresses: 

• Cn.itcd ~ations Environment Programm~ 
~egional Office for Asia and L.~e P:icific 
The l"nited Xations Building, R.ajadanmer:-.. \\"enue. Bangkok 
1(1200, Thailand 

• t:n.itcd Nations Environment Programme 
lndustrv and En\·irorunent Oillce 
Tour Mirabeau 
39 -i3, Quai Andre Citroen 
-5-39 Paris Cedex 15, France 

• l:n.itcd Nations Environment Programme Headquarters 
PO Box 30552 
:'\:iirobi. Kenya 

l ~""EP can provide guidelines on the EL.\ proc{SS, examples of EIAs 
done throughout the world, reference materials on :=:IA rechniques, and 
:1s.si.c;unce findii1g the necessary resources, including; expert :id\·io.:. 

11x:- GO\·crning Council of l~EP has adopted ·l~oals :ind Principles 
of En\·ironmenul Impact Asse~c;menC. In brief, the ~oats are: 

• To rake environmental effecrs int0 account i."l deci.,.ions bv com
pelent :iu;:horities. 

• To promote beneficial EIA procedures in all .:ountrics. 

• T c1 encourage con.c;ulution bciwecn States •':l projc.:cLc; im olving 
impact' :icro~" narion:il hound:iries. 

firs( among UNEP"s principles for EIA i-; that c::ivironmcntai t:ffcctc; 
should be considered before d,,:ng any project, and c!1at EL\s should tx
done wh<.11 si~ficam effects arc expected. The olher principles cover 
many oi the point-; about the El:\ process which are di'CUsscd in chi:-; t::-..~;~~': 
who to inn>ln~. how to focus the process, :ind how to integrate it with 
decision-making about th<: propo.c;ed project . 
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