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/nITrid11t.'lion to the co11TS.e 

Objectives 

Object1ws 

Introduction 

This training .:ourse is designed primarily for UNIDO field 
staffbut is 5Uitable for all staff of the United Nations as well 

as for anyone intere5ted in industrial development. 

The objectives of the course are as follows: 

• To examine the environmental impacts of industrial de­
velopment. 

• To understand ecc?ogically susrainable industrial develop­
ment (ESID) as an appropriate response to past and future 
trends in industtial development and the environment. 

• To introduce Cleaner Production as a practical approach 
for achie\ing ESID. 

• To become informed about the analytical tools that can be 
used to identify Cleaner Production opponunities. 

• To becC'me familiar with the economic analysis tech­
niques that can be used to justify im-.:stments in Cleaner 
Production. 

• To examine the potential role of Governments in en­
couraging the adoption of Cleaner Production. 

• To recognize and use sources of information about Cleaner 
Production. 

• To develop skills in incorporating environmental con­
siderations into industrial development projects. 

• To moli\ate further study. 

, 
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Inauducrion to th.! rourse 

UNIDO. established in 1967, is the lead agency for industrial 
development in the United Nations system. It promotes 

industrial development by means of technical assistance, training, 
the exchange of infonnatioo, investment promotion.. national and 
regional planning and institution-building. and the transfer of 
technolo~·-

It is closely involved in the growing international coop­
eration on environmental matters related to small ad medium­
si7.ed enterprises. At the Conference on Ecologically Susrainable 
Industrial Development, held at Copenhagen in October l 991, the 
representatives of member St.ates said that ooe of the maj« 
directions for poSS11>le UNIDO action ·was to assist da·eloping 
countties, upon request, in building the technic.al ad scientifi~ 
institutional capacity to develop. absorb and diffuse Cleaner Pro­
duction techniques and technologies. 

The environment and energy programmes of UNIOO are 
interlinked md complementary effons to assist de\·eloping 
countties. UNIDO activities in suppon of these programmes are 
described in an information packet, A &ner World wuh Clean 
Industry, published in July 1993. 

This course is taught in ten Leaming Unit5 (LUs): 

/111roductio11 provides a general o\·el"·i~\\ of th~ .:ours!! .:ootent 
and its objectives. It includes an inrroducto~· test to a~se~ 
existing knowledge about the subject matter. 

The Need For Ecological~· Sustainable /ndustnal Dewlopmen1 
(ESID) explains the significance of trends in industrial devel­
opment and the en,·ironment. 

Defining F.cologically Sustnmahle /11d1L'>fn.1I Dndopmem present_' 
the concept of ESID and the three criteria t«-<>-capacity, efficien~ 
and equity) for measuring progre!'s in achi(\in!? it. It also sets out 

the actions that industry can take 10 meet th~ criteria . 
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Cleaner Production exp:ains the concept of Cleaner Production, 
describes many of the activities ~1at constitute such production 
and outlines the advantages of and barriers to implementing 
Cleaner Production programmes in developing countries. 

Analytical Toolsf<Y lde11tifyi11g Cleaner Production Opportuni­
ties introduces techniques th3t may be profitable for enterprises 
and beneficial to the environment: waste reduction audits, envi­
ronmental compliance audits. product life-cycle analyses and 
environmental impact assessments. 

Economic Tech11iques for Assessing Clt:a11er Production Optio11s 
LU& introduces economic analysis techniques that can be used to 

i justify investments in Cleaner Production: financial analysis, 
-----' mi~economic impact analysis, benefit-cost analysis and 

macroeconomic impact analysis. 

LU7 
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The Role of Gol'emmem in /11d11strial E11viro11me11tal Ma11age­
me11t describes the rangt: of government activities that are used to 
manage the environment and discusses which of them are most 
effective for promoting Cleaner Production. It covers the basics 
of an environmental regulatol) programme as well as innovative 
approaches such as economic incentives, multimedia permits, 
national sustainable development strategies and intemationai 
agreements. 

Sources of /11formatio11 011 Clea11er Productio11 explains how to 
obtain information about Cleaner Production from UNIDO, tht: 
United Nations Environment Programme (UNEP) and many 
other sources. 

E11viro11mc•1ta/ C onsidt'ra1101zs m Pro1ect De.ngn describes how 
tJNIDO staff can incorporate environmental considerations into 
proj ... ct designs consister.t \\ith the goals of the UNIDO environ­
ment programme. with the recommendations of t.hc Conference 
on Ecologically Sustainable Industrial Development convened by 
l!NIOO at Copenhagen. 14-18 October 1991. and wiji Agenda 
21 of the Uni:ed Nations Conference on Environment and Devel­
opment (lJNCED). held at Rio de Janeiro. 3-1.i June I 992. 

Rt'Wf'W, wflh (I ( ·ourst• Apprmsal. provides a r~w exercises to help 
students recall the main points of the training course. 
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Integral to the course. and r~uired for it!. completion. are che 
following materials. '' hich are included in the kit: 

• Excerpts for reading.. generally ch:ipters of books or por­
tions of reports or journal articles_ which are bound in at 
the back of each Leaming Unit. 

• A video cassette containing se\·en shon films: 

- Our Common Fumr~· 

- Gree11b·1cks 

- Pol/utio11 Prevention_- s.,.·ea'ish Expertences 

- Competitive Edge 

- AfoneJ· Dow11 the Dram 

·- Development and the &r•ironmem: A Sew 
Partnership 

- Paper Forest 

• A floppy disc containing.. MICRO-MET ADEXPl.CS and 
Case Studies from the lntematiooal Cleaner Pn;duction 
Information Clearing.hou..~ (ICPIC\. 

• A floppy disc containing the sample project document 
"Poilution prevention at the (name) industrial facility __ _ 

• Cleaner Produc11011 WorldK 1de. a lJNE P boolh:t. 

• A11d11 and Reduct1011 _tfan11alfor :1~i11stri,1/ Em1ss1011s m11.i 
Wastes. a UNEP1UN;oo !echni.;JI rcpon. 

• Transformmg Technology: An .-lgenda for F.1mro11-
me1110/ly Sustainable Gr~J·th 111 rhe : I st ( ·mrury. a 
booklet written by G. Heaton. R. Repctto and R. Sobin 
for the World Resources Institute 

• A learning recall tape (LRT). 

·-· - ··---- --- ----------------·- -- - ··--. - ---·- ·- .. J 
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/ntmJucrwn to tirt! COIJ'Stt CoUJ's.! C mtmt 

Structure of the Learning Units 

Each Leaming Unit is divided into four sections: 

Tbe/11rroducrio11 outlines the objectives of the Leaming Unit 
and the key learning points. At Jie end of the Jmroductio11 it is 
suggested that you take the shon test in the last :;ectioo_ Revi~·­

and get a f~ling for what you want to learn_ 

The second section, Srudy J,faterials, is the body of the 
Leaming Unit The text presents the principal points of the 
Leaming lmt and guides you to the Reading Excerpts at the end 
of the Leaming Unit or to the relevant "ideo_ At the end of m<>Sl 
topics a short test helps you to review and a~ your compre­
hension of the materials. 

The Soe\..--rlon entitled Cr.ise Studies presents one or more ca..--e 
studies designed to help yo,1 think about and discuss with your 
colleagues some of the issues and questions co\'ered in the 
Leaming Un.it 

The R~view section contains a sbon test hl help you review 
the Leaming Unit and some ideas that will stimulate thought and 
discussion about some of tile policy implication5. of the Leaming 
Unit_ 

The learning Units have been designed to require about f ou1 
hours study time apiece. The time. which includes that needed to 
read the body of the unit and the excerpts and to take the test. i5 
estimated on the contents page of each Leaming Unit. To work 
through the Learning Unit. simply stan at the lmrod1u11011 anJ 
folio\\ the text and the 1\

0

t'Xt Steps boxe:'. which will guide yl1u 
along. 
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JnrroJucr;l')ft 10 the course 
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b1tnxludwn to tht! cour ... t! 

lVe.\1 Steps 

I On the following three pages are registration sheets. Please fill 
them out, taking some time to think about your objectives for 
the course and your reactions to the environmental policy 
statements... 

2 When you ba\"e answered all of the questions, tear the three pages 
out and .:it.~er gt\e them to your instructor or mail them to the 
ED\·ironm;!'Ot Coordination Unit of Ul"IDO. 

3Tben take the introductory test that follows the registration sheets. 

. ------·--·- --------------------------
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Introduction 11> th.e cours.e Regi..\1rat1t»1 

Registration Sheet 

Basic Data 

Date: 

Location: 

Name: 

Organizational unit: 

Pre\ious Background 

Please describe your relevant training and experience in environmental issue!'. 

Your Course Objccth·cs 

1 What do you personally think ahout en\·ironmental issues? What d~s yom organiza­
tional unit think? 

··---·------
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lntrotlut:tion to th~ rours.e 

2 Briefly, what is your present working knowledge ofESID? 

3 Briefly describe a situation you faced in die lrrt six months tba: involved indusaial de\·el­
opment and the environment. How did it arise? What did you do? What was the result? 
What did you feel? 

-'Can you now identify two very specific things that you hope to gain from this course? 

a. 

b. 

----------·--·---
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/ntrodkcl1on tn th~ cuurs~ 

Environmental Attitudes 

Please record your current opinion on each of the following statements on a Sl:ale of 
10 (strongly agree) to 0 (strongly disagree): 

1 Environment is of key importance for industrial development 
in most developed countries. 

2 Emironment is of key importance for industrial development 
in most cieveloping .::ountries. 

3 ESID and Cleaner Production are realistic goals in developing countrie5. ____ _ 

4 Multinational corporations incorporate Cleaner Production in their 
activities in developing countries. 

5 Environmental protection measures by industry are usually just 
cost without much benefit 

6 Waste minimization is a high industrial priority in developing countries. 

7 The best way to achieve environmental protection by industry is 
strict enforcement of tougher environmental legislation. 

8 Small and medium-sized industries in developing countries ha\·e 
nothing to gain from environmental concern. 

9 Emironmental protection is for the rich countries of the world. 

10 lbe major industrial countries are willing to pay the developing 
countries for environmental protection measures. 

11 Dcn~loping countries cannot afford the investment for Cleaner 
Production. 

12 Developing countries perceive higher environmental standards as 
DC\\ trade barrier!'. imposed by developed countries. 

13 Pollution prevention always pays 

14 Technology is more important than training in helping developing 
countries to achieve ESID. 

15 Developing countries have more important priorities than 
environmental concerns. 

--- ·-··-------- -·------

II 

-----
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lntroducl1U11 to tht! 4-0Ursl! Registration 

Introductory Test 

You will take this test now and again at the end oithe course, 
in Leaming Unit 10. At this point, you should do the test 

rapidly, perhaps by answering only the odd-numbered questions. 
Do not spend more than 60 minutes on this task. The test will 
serve as an introduction to the materials presented in this course 
and \\ill help you assess your current knowledge of the subject 
maner. Compare your answers with those suggested. 

LU2 The Need for Ecologically Sustainable 
Industrial Development 

1 The developing countries' share of industrial output in 1990 
was approximately 

a. I 0 per cent 
b. I 5 per cent 
c. 20 per cent 
d. 25 per cent 

2 The region with the highest growth rate in industrial output in 
I 970- I 990 was 

a. Developed countries 
b. East Asia/South-East Asia 
c. Latin America 
d. Africa 

3 The region with the lowest groMh rate in industrial output in 
1970-1990 was 

a. Developed countries 
b. East Asia/South-East Asia 
c. Latin America 
d. Africa 

4 Industry uses approximately 

a. One fifth of the world's energy 
b. One quarter of the world's energy 
c. One third of the world's energy 
d. One half of the world's energy 

·--------- ·-·---------·-·-· 
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Introductory Test :ntn:>du.:::zon to tT..! rourstt 

5 Emissions of C02 from fossil fuel burning are a major cause of 

a. Greenhouse effect 
b. Aquatic system damage 
c. Ozone depletion 
d. All of the above 

6 Emissions of CFCs come from 

a. Refrigerators 
b. Solvents 
c. Foams 
d. All of the above 

7 Acid rain results primarily from emissions of 

a. Sulfur dioxide 
b. N'ttrogen oxides 
c. Hydrocarbons 
d. Particulate matter 

8 All of the following are toxic heavy metals except 

a. Mercury 
b. Lead 
c. Cadmium 
d. Dioxin 

9 The most polluting fuel per unit of energy is 

a. Oil 
b. Coal 
c. Nuclear 
d. Natural gas 

10 The World Commission on Environment and Development 
called for 

a. 7~o economic growth 
b. Economic growth that is equitable and compatible with 

the environment 
c. Large-scale financial transfers to developing countries 
d. Preservation of the world·s resources 

·--··------------
14 



Lt;J Defining 1.:cologically Sustainable Industrial 
De\·elopment 

Introductory 7'6·t 

11 Sustainable development means meeting the needs of the 
present without 

a. Compromising the needs of the future 
b. Creating pollution problems for those O\'er 60 years of 

age 
c. Increasing population 
d. Creating greenhouse effects 

12 To achieve ESID, we need all of the following except 

a. Eco-capacity 
b. High GNP per capita 
c. Efficiency 
d. Equity 

13 The critical load of industrial pollutants beyond which the 
quality of life and the proper management of natural assets are 
affected is called 

a. Clean production limit 
b. Effluent standard 
c. Eco-capacity 
d. Ambient environmental standard 

14 Waste minimiz.ation is an objective of emironmental 

a. Eco-capacity 
b. Equity 
c. Economic analvsis 
d. Efficiencv 

15 The concept of a fair opponunity to share in the benefits of 
industriali7..ation refers to 

a. Efficiency 
b. Eco-capacity 
c. Dreams 
d. Equity 

.. --··-------·-- -------- ---·-
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lntn>Juctinn to the course! 

16 The key to achieving ESID is 

a. Transfer of clean technology 
b. Government financial subsidies 
c. Reductioo of pollutioo intensity 
d. Commibnent to the Business Chaner of the International 

Chamber of Commerce (ICC) 

17 ESID is justified mainly by 

a. Limited capacity for absolbing wasres from human activities 
b. Shortage of natunl resources 
c. The need for new business ethics 
d. UNCED 

18 Agenda 21, chapter 30, "Strengthening the role ofbusiness and 
industry", calls for 

a. Support of the Valdez Principles 
b. Shipment ofhu.ardous wastes to developing countries 
c. Annual environmental reporting 
d. Preparation of emergency response plans 

19 The Rio Declaration is 

a. A call for reform of the United Nations system 
b. A statement of principles of sustainable development 
c. A commitment to address climate change issues 
d. Industry's response to sustainable development issues 

20 Agenda 21 is 

a. A global action plan to implement the Rio Declaration 
b. A call for a new international o.-der 
c. A tropical forest action plan 
d. A UNDP initiative for capacity building 

--~---- ------------ ------·---·----------
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LU4 Oeaner Production 

21 The first step in improving Cleaner Production in industry is 
a change in 

a_ Technology 
b. Customer pref crence systems 
c_ Attitudes 
d. Legislation on recycling 

22 Industrial environmental management has evolved through 

a_ Abatement to prevention to dilution 
b. Prevention to dilution to abatement 
c. Dilution to prevention to abatement 
d. Dilution to abatement to prevention 

23 The most cost-effective management choice for combating 
industrial pollution is 

a_ Prevention 
b. Dilution 
c. Abatement 
d. Control 

24 Cleaner Production eliminates waste 

a. During production 
b. At evety stage of lhe life cycle of a product 
c. By disposing of wastes safely in approved facilities 
d. By recycling processing residues 

25 Cleaner Production does not include 

a. Better housekeeping 
b. Ecologically benign products 
c. Recycling of wastes by outside contractors 
d. Low- and non-waste technology 

26 From the practical business point of view, pollution prevention 

a. Often pays 
b. Does not pay 
c. I las a long payback period 
d. Is not possible 

.. - --·- .... ·--------
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lntroouc11on to dt.e C'OWS<t! 

27 The implementation of Cleaner Production actions does not 
need 

a. Training 
b. Cooperation between government and industry 
c. Change in management attitudt:S 
d. Advancc!d technology 

28 .. Cleaner Production is just not realistic in de\·eloping countries 
\\-here per cariita Gr\P is below S IJ1(uj"·_ This statement is 

a. False 
b. Correct 
c. True 
d. Helpful 

29 The 10 steps for introducing Cleaner Production in an enter­
prise include all of the following except 

a. Involvement of senior employees 
b. Seeking govemment subsidies 
c. Monitoring and evaluation 
d. Disseminating information to employees 

30 All of the following are barriers to Cleaner Production except 

a. lack of financial resoun;es, awareness. training, expertise 
and km•w-bow and access to existing knowledge 

b. Uncertainty about the right information. technology and 
regulations 

c Acitud~s of employees who fed threatened by change 
d_ Demonmation projects 

LU5 Analytical Tools for ldenti~ing (leaner Production 
Opportunities 

31 Pollution puvention opponunities may best he identified 
through 

a. Environmental impact assessment 
h_ Waste r.:d~ction audit 
c. Environmental compliance audit 
d. Product life-cycle: anal~ sis 

JR 



lntro.Juctwn t11 the! cou".\" ... !ntroJuctory; To!St 

32 A waste reduction audit makes a detailed analysis of plant 
processes and wastes with the purpose of 

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

33 A waste reduction audit is best described as 

a. An input characterization 
b. A material balance 
c. A bala .. ced financial statement 
d. A least-cost production programme 

34 The main purpose of an 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 Chaner of ICC 
d. Protect environmental quality 

35 Conducting a waste reduction audit requires a commitment of 

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

36 A product life-cycle analysis considers 

a. Only the design of a product 
h. 'lhc potential for product recycling 
c. All !>1agcs of production and consumption 
d. The production process 

37 lbe most controversial step in a product life-cycle analysis is 

a. Cost analysis 
h. Inventory analysis 
c. Impact analysis 
d. Improvement analysis 

19 
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/ntrod11C:tion to rhe course 

38 An environmental impact 1ssessment predicts 

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

39 Scoping for an environmental impact assessment means 

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

40 All of the follo~ing are imp'lrtant 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 dear options for the mitigation of impacts 

LU6 Economic Techniques for Assessing Oeaner 
Production Options 

41 To justify a Cleaner Production investment. the economic tech­
nique that measures cash flows and profitability over a future 
period at the plant level is 

a. Financial analysis 
b. Micr~economic analysis 
c. Macroeconomic analysis 
d. Environmental impact assessment 

42 A payback period of one year is equivalent to a 

a. 25 per cent return on capital 
b. 50 per cent return on capital 
c. J 00 per cent return on capital 
d. 200 per cent return on capital 

10 
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Introductory Test 

43 Payback analysis is a limited measure of investment because it 
fails to account for 

a. Economic life of the investment 
b. Income tax 
c. Present value of cash flows 
d. All of the above 

44 The technique that estimates the economic impact of Cleaner 
Production investment at an industry le\"d is 

a. Environmental impact assessment 
b. Micro-economic analysis 
c. Macroeconomic analysis 
d. Fmancial analysis 

45 Micro-economic impact analysis exlmines all of the following 
except 

a. Plant closure 
b. Product price increases 
c. Capacity expansion 
d. Balance of payments 

46 The economic technique that measures the cost of a Cleaner 
Production activity against possible benefit~ is 

a. Marginal cost analysis 
b. Financial analysis 
c. Macroeconomic analysis 
d. Benefit-cost analysis 

47 lbe main diffic1.1lty with benefit-cost analysis is usually 

a. Quantifying health efTects 
b. Estimating the costs 
c. Valuing the benefits 
d. Arithmetical 

21 
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Introductory Test 
Introduction to the cour.re 

48 In environmental benefit-cost analysis, values can be 

a. Market values based on prices and cost savings 
b. Surrogate values based on land values, wage premiums, 

travel costs etc. 
c. Survey values 
d. All of the above 

49 To justify a Clean er Production investment. the economic tool 
that measures the effect of environmental ex-penditures on 
GDP, consumer prices and unemployment is 

a. F.nvironmental impact assessment 
b. Micro-economic analysis 
c. Macroeconomic analysis 
d. Fmancial anaiysis 

50 Expenditure on pollution prevention and concrol in most 
developed countries accounts for 

a. 2 per cent of GDP 
b. 5 per cent of GDP 
c. 8 per cent of GDP 
d. I 0 per cent of GDP 

LU7 The Role of Government in lndu~trial 
Environmental Management 

51 The concept of market failures in environmental management 
refers to 

;i. State ownership of enterprises 
b. Subsidies for energy use 
c. Accelerated depreciation for pollution control equipment 
d. Treating environmental resources as free goods 

52 An example of policy failure in environmental management is 

a. Absence of environmental laws 
b. Subsidies for water use 
c. Absence of a national environmental action plan 
d. Subsidies for building municipal waste-water treatment 

plantc; 

-..- ·-· --·------------- ·---- ----------------------- -------. 
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53 One essential environmental management activity th1t needs 
to be undertaken by Governments is 

a. Support for environmental non-governmental organiz.a­
tioos (NGOs) 

b. Tax credits to industry for installing pollution control 
equipment 

c. Ct>llection and dissemination of environmental data 
d. A ministerial appointment for the head of the 

en\·ironmt>ntal management agency 

54 An effective corr.mand-and-control regulatory programme 
requires 

a. Issuing discharge permits 
b. Monitoring complianc~ 
c. Enforcing permit conditions 
J. AU of the above 

55 A multimedia approach to environmental management means 

a. Using both command and control regulations and 
economic incentives 

b. Documenting pollution problems with a video film 
c. Using both self-monitoring and independent insi>ections 

to ensure compliance 
d. Simultaneously regulating pollutant discharges to air, 

water and soil 

56 Economic incentives include all of the following except 

a. Effluent taxes 
b. Marketable permits 
c. Corporate income taxes 
d. Deposit refund schemes 

57 Economic incentives can 

a. Promote least-cost sotutions 
b. Provide flexibility in pollution control technology 
c. Stimulate the development of technology 
<l. All of the above 

·-·--· ·-·-------···--·-- -- ---------
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/ntrodr.clory Test 
/ntrudrcllon lo th~ c1JllTSt! 

58 An essential component of a national sustainable development 
strategy is 

a. Funding environmental research 
b. Signing international protocols 
c. Reducing polluuots in all sectors (agriculture, industJy etc.) 
d. Setting qualitative targets to be met at some unspecified 

time 

59 The Montreal Protocol calls for 

a. Information exchange on ozone depletion 
o. Research on ozone depletion 
c. Prior approval for the traosboundary shipment of 

hazardous wastes 

d. Limits on the production and consumption of ozone­
depleting substances 

60 A government action that directly encourages Cleaner Pro­
duction is 

a. A national strategy for sustainable development 
b. Economic incentives 
c. Negotiated en'ironmental compliance that allows for 

innovation 
d. MuJtimedia environmental permits 

LU8 Sources of Information on Oeaner Production 

61 The information system that supports 70 focal points around 
the world is 

a. INTJB 
b. IEPAC 
c. REED 
d. ICPIC 

62 Data on UNIDO energy- and environment-related industrial­
ization activities in developing countries are obtained from 
UNIDOvia 

a. METADEX 
b. RF.ED 

'· Energy Technology Clearinghouse 
d. ICPIC 

-- ··--·-· .. - . ---- --- ---~----·--- -·------ --- - ·---- - . -- ·--- ----- ----



lntmJui.tory r~t 

63 The name of the Ul\iEP on-line pollution preven~ion clearing­
house is 

a. Pollution Prevention Informaticn Clearinghouse 
b. Awareness and Preparedness for Emergencies at a Local 

Level (APELL) 
c. ICPIC 
d. Energy and Environment Information Systems 

64 A United Nations-sponsored source of data on haz..ardous chem­
icals and health is 

a. INTIB 
b. IRPTC 
c. International Occupational Safety and 1-!ealth Informa­

tion Centre 
d. REED 

65 One source of information in setting up a national environ­
mental management association for enterprises is 

a. World Environm~m Centre 
b. Business Council for Sustainable Development 
c. International Network for Environmental Management 

Organiz.ati\Jns (INEM) 
d. World lndustry Council for the Em,ironment (WICE) 

LU9 En~ironmental Considerations in Project Desig.n 

66 The United Nations organiz.ation that has prep<1red guidelines 
for the rapid as,essment of sources of air, water anri land 
pollution is 

a. World Health Organiution (WHO) 
b. UNIDO 
c. UNEP 
d. UNDP 

67 lbc UNIDO Guidelines for E11viro11me11tal Appraisal arc most 
useful at which stage of the project cycle? 

a. Design 
h. Identification 
1.:. Approval 
d. Evaluation 

2.l 
-------------- . ------·. 
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Introduction to the course 

68 All of the following measures might be appropriate environ­
mental measures for projects without capital implications 
except 

a. Environmental awareness 
b. Technology change 
c. Training 
d. lnfonnation management 

69 All of the follo\\ing measures might be appropriate en\'iron­
mental measures for projects with capital implications except 

a. Information management 
b. Good housekeeping 
c. Process changes 
d. Treatment and disposal of wastes 

70 The UNDP Handbook and Guidelines for Enviro11me11tal 
Management and Sustainable D?velopment focuses on 

a. Identifying environmental problems 
b. Assessing environmental impacts 
c. Designing environmental management agencies 
d. Planning technical assistance 
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@.MAJOR HE-\DING =United ~ation.5 Industrial Developmmt Organiz.ation 

@TOP= Training Course 

@TOP = Ecologically Sustainable Industrial Development 

@CHAPTER TITLE = Leaming Unit I 

@CHAPTER #= = Introduction to the Course 
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OCOPYRT= _, 

@COPYRT = Copyright - L~lDOlE'~ V 
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@flRSTPAR =This training course is designed primarily for UNIDO field 
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stiff but is suitable for all staff of the United ~ons as well 
as t\."lf 311yone inter01ed in industrial devell>pment 

The obja.-ti\·es of the course are as follows: 

·?{BULLET= To examine the emironmental i~ of industrial de- \\~lopm::nt. 

{!BULLIT = <1»/~2>To understand ecologically susrainable industrial <Je\·elop­
ment (ESID) as an appropriare response to past~d>> and future trenm 
in indmttial de\·elopment and the emironment 

gBULLET =To introduce Oeaner Production as a practical approach 
for achi\!\ing ESID. 

~BLUET= To become informed about the analytical tools thal can be 
used to identify Oeaner Production opportunities. 

'l!BUlLET =To bo.:ome familiar with the economic analysis tech- niques 
<1»,G2>that can be used to justify in\·estments in Oeaner<° JJ> Productioo. 

!lBULLET = <1»/a2> To examine the potential role of Gcm!rnments in ~ cf>>en­
couraging the adoption of Oeaner Production. 

!lBULLET = <1»/~2>To recognize and use sources of infonnation about Oeaner 
Production.~JJ> 

f!BULLET = To de\·elop skills in incorporating em iromrental con- siderari005 
into industrial development projects. 

@BULLEf =To morivale further study. 

·~~l.\JOR HE-\DING = UNIDO 

·E.FlRSTPAR = L'NIOO. established in 1%7. is the lead agency for industrial 
de\·eloprnent in the Lr1ited l\arions system <i\:>lt promotes industtial 
de\·elopment by means of technical assistance. training, the exchange 
of infonnarion. investment promotion. national and regional planning 
and institution-building, and the transfer of technology. 

It is closely inYolved in the growing international coop- cration 
on environmental matters related to small and medium- sized enterprises. At 
the Conference on Ecologically Sustlinable Industrial De\·dopment. 
held at Copenhagen in October 1991. the representatives of member 
Stares s.1id that one of the rmjor dir(Cfions for possible l ''\I 00 action 
wao; to assist dc:veloping countries. upon request. in building the 
technical and scientific institutional \.CIJ)acity to de'\'elop, absorb 
and di ffi1se (leaner Pro- ducrion ta:hniqm.-s and k"Chnologics. 



The em;ronment and energy prograrrmes of L ~100 are <--0,Q2>interlinked 
and COJ11>lementary effort_., to assist de\·eloping~1d)> countries_ L\.100 
activities in support of these prograrrmes are described in an information 
packet. <l\11>.-\ Better World with Clean lndustry<D>_ published in July 
1993_ 

(a)~WOR HE-\DIJ\{J = Course Content 
'-• 

@BODY4 =This oourse is taught in ten Leaming Units (LUs): 

@BODY 4 = <\ Ho/ol >Introduction <[J>icl)>prO\ ides a general o\·en iew of the 
course content and it5 objectives. It includes an introductory test 
to ass...~ exi:irin~ kn.:iwledge about the 5U~ja.1 matter.-· \11° ol > 

{!HODY4 = <\H>The Need For Ecologically Sustainable Industrial D.!Yelopment<OOol> 
(FSID) explains the 5ignificance of trends in industrial development 
and the en\ironmertt ~W> 

·@BODY4 = <\Uo/cr2>Defining Ecologically Sustainable Industrial DeYelopment<D> 
presents the concqx of ESID and the three criteria ( ~ty. 
efficiency and equity) for measuring progress in achie\ing it It 
also sets out the actions that industry can take to meet the criteiia <--o ciJ> 

'@BODY4 = <\H>Cleaner Production <D>explains the concept of Oeaner 
Production. describes many of the acti\ities thar constitute such 
production and outlines the advantages of and barriers to implementing 
Cleaner Production prograrrmes in de\·eloping countries. 

1?BODY4 = <\H>.-\nalytical Tools for ldenti~ing Cleaner Production Opportunities<D> 
introduces techniques that may be profitable for enterprises and beneficial 
to the environment: waste reduction audits. em ironmental compliance 
audits. product lif~~-cle analyses and emiromnental impact assessments. 

~BODY4 = <\fi>b:onomic Techniques for Assessing Cleaner Production 
Options<D> introdu~~ economic analysis techniques that can be used 
to justifv inh~strnen~ in C1eaner Production: financial analvsis. - - . 
micro-economic i~1 analysis., <°/n2> benefit..,;ost analysis and <--odl>macroeconomic 
impact analysis. 

l@B0DY4 = <\fi>The Role of Government in Industrial fmiromrental ~bnagement<D> 
d~bes th~ range of government acthities thar are used to manage 
the em ironment and discusses which of them are mosr effective for 
promoting Cleaner Production. It covers the lmics of an environmental 
regulatory prognu111~ ac; well as innO\·ative approaches such as economic 
incentives. muitimedia permits. national sustainable de\·elopment strategies 
and intemarionaJ agr~ments. 

'i11HODY4 · ···\f1>~'t1rces of lnfonnarion on Cleaner Production..-.[)> explains 
how to oh'lin infonn;1tion ahout Clcant..-r Prod111.:tion from l iNllX>. the 



United Nations En\·ironment Programme r L'.\EP) and many othcr sources. 

@:BODY-t = <-!\11::..En,ironmental Considerations in Project ~ign<D> describes 
how UNIOO staff can incorporate emironn'k."lltal considerations into 
project designs consistent with the goals of the L"NIOO emironment 
programme. with the recommendations of the Conference on Ecologically 
Sustainable Industrial De\·elopment com·ened by UNIDO at Copenhagen. 
14-18 October 1991. and with Agenda 21 of the United Nations Conference 
on Environment and D!velopment (LNCED)_ held at Rio de Janeiro. 3-14 
June 1992. 

(tiBODY4 = <l\·fl>Re\iew. \\ith a Course . .\ppraisal.<D> prO\ides a few exercises 
to hdp studt.'tlts r~.:all the nlJin poin~s L)f :h.: training courS<:. 

(ciP.-\GE BRE..\K = 
'--' 

(l/!BODY 4 = Integral to the course. 20d required for its completion. 
are the following materials. which are included in the kit: 

@BULLEr = Exccrpts for readin~ generally chapters of books or por­
tions of reports or journal articles. '"hich are bound in at the back 
of each Learning. Lnit. 

@BULLEf =A \ideo cassdte containin!! 5'!\·en short films: ,_ -
rwBULLET.2 = <i\fl>Our CoTTU110n Fuhu~~D> 

twBULLEf2 = <l\tl>Greenbucks<D> 

rdBLLLET2 =:. <i\fl>Pollution Prevention Swedish Exix"fiences<D> 

@BULL£f2 -= <Ml>Competitive Ed~e<D'" 

rirBlJLLE1'2 :::: <l\11>\lonev Do\\TI the Drain<D> 

@BlHJ.ET2 = <l\ll>De\·elopmcnt and th-= Environment: A New Partnership<D> 

ra:BUILET2 = <l\·ll>Paper Forest<D> 

.~BULLEf =A floppy disc containing, \flCRO.MEf:\DEX<ivY'>PLUS<D> and 
<Ml :;{'ac;c 

Studies<D> from the International Cleaner Production lnfonnarion Clearinghouse 
(ICPIC). 

(a!Bl fl.I.ET A floppy disc containing tht: sample pr~jt.'\.:t document <I 69~·Pollution 
prcn."fltion at the (nrune) industrial facility 170.;... 

ra~Hl fl J Fr · Ml {1eant.-r Production \\ llrld\\idc- D ·. a l INEP hooklct. 



@BULLEf = <\·D> . .\udit aid Reduction ~fanual for Industrial Emissions 
and Wastes<D>. a L~EP/L~lOO technical report. 

'@BCLLEr = <7\'U>Transfonning Technology: An . .\genda for &niron- mentally 
Sustainable Growth in the 21st Century<D>. a ~/o2>booklet Yfritt~/cl>>n 
by G. Heaton. R Repetto aid R Sobin for the World Resources Institute. 

@BliLLEf =.-\learning m:all tape (LRl). 

@PAGE BREAK= 

@~t\JOR HE .\Dl'G = Snucture of the Leaming Units 

Each Leaming Unit is divided into four sections: 

The<\-ll> !ntroduction<D> outlines the objecti\-es of the Leaming Lnit 
and the key learning points. Af the end of the <~D>lntroduction<D> 
it is SU!!!!ested that \"OU take the short test in the last section. ...... . 
<l'vll>Review<D>. and get a feeling for \\bat you want to learn. 

The second section. <\D>Srudy l\1ateriaJs<D>, is the body of the Leaming 
Unit. The t~"t presents the principal points of the Leaming L1iit 
and guides you to the <~ll>Reading. Excerpts<D> at the end of the Leaming. 
Unit or to the :-ele,·ant \'ideo. At the end of most topics a shon 
test helps you to rC\iew and assess your compr~ hension of the materials.<P13B> 

The section entitled <\D>Case Studies<D> presents one or more case 
studies designed to help you think about and discuss \\ith your colleagues 
some of the issues and questions covered in the Leaming l.init.<PI3B> 

The <\·ll>RC\iew<D> section contains a short test to help you re\iC\v 
the Learnin!! Cnit and some ideas that v.ill stimulate thought and discussion 

~ ... 
about some of the policy illl'lications of the Leaming Lnit.<P13B> 

The Leaming Lnits have ~ designed to require about four hours 
study rime apiece. The rime. \\bich includes that needed to read the 
body of the unit and the ex~erpts and to take the test. is estimated 
on the contents page of each Leaming Unit. To work through the Leaming 
Unit, simply s~/o2>tart at the <MI>lntroduction<D> and follow the text 
and the <l'vD>Next Steps<D> boxes. which will guide you al~/<D>ng. 

@PAGE BREAK = 

@MrVOR HEADl'G =Acknowledgements 

riifl RSTP AR '= This training courSc! is ha~ on workshops held at \"icnna 
by the Environment Coordination l_'nit of the t'nited l\ations lndu~1rial 
Dcvcloprll<..·nt Organi7.arion 1 p;-..;nX>). It was ck."Signed hy Ralph (Skip) 
I .ukcn. the St.-nior Fm ironn'laltal :\dviSt..-r of the Enviwnment ( 'oordinmion 
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Unit of UNHXJ He would like to admtmkdge the contribution of two 
consultants. RU.A Boland &md L\111a11 Clark l lc would also lik~ tt.' 
thank Fritz Balkau and John Kryger of the Industry and Emiromrent 
Prog.ranme Acri- ,·ity Ct.'lltre at lJNEP in Paris.. Susan Ba.-kcr of l nited 
Nations JX,·elopment Progrannr (L'NDP) in :\ew York.. Klaus '.\onh ar.d 
others from the International Labour Organisation clLO) at G..--oe\a 
and Turin. for their contributions. 

Thanks also to several colleagues in the En,·ironment Co- ordination 
Unit at l.JNIOO <197> Robert 0 WillianN. \lats .lack- ri5SOO.. ~.luki Daniel_ 
i'vfari Ito and Silva Garabedian <197> and to colleagues d:ic!\\here at 
lfl\fJOO: Jaroslav Na\Taril. Caj Fak.-ke_ Lc...-ch Kurowski_ Ritu Kunm. Harriet 
Gabh;...il and Pi:tcr Pc...'111- bkton. Fi,·i: inh.'111S ''hll ''ork1...'ll :n th.: E.1·. i:-llr.::k."llt 
Coordination Lnit also contributed: Llli Ka.."1nc...T. Philip~ Lest..'f\oisicr. 
Anne- Sykie Senechal. Jacques DemajorO\ic and Jose \lario Carneiro. 

Many thanks for all the colleagues in Ul'\100 who con- tributed in the 
preparatory work of the course. 

Financial support for the de,·elopment and production of the training 
course was pro,ided by the Gc)\·ernment of :\orway. 

@P.-\GE BRE.\K = 

@PAGE BRE.\K = 

@PAGE BRE-\K = 

(<})MAJOR HEWING= Introductory Test 

@FIRSTPAR =You \\'ill take this test now and again at the end of the 
course. in Leaming l rnit I 0. At this point. you should do the t~ 
rapidly. perhaps by answering only the odd-numbt.--red questions. l:Al 
not spc...""lld 1mre than 60 minutes on this t~k. The test ''ill sen·e 
~l'\ an introduction to the matt."lials prescntt.-d in this cours: and 
\\ill hdp you a.'\sess your current kno,,.,·ledg\! of the: subjt.."-1 matk,.. Compare 
your answers \\ith those suggt.-stc...-d. 

@Mli\OR HE.\DING = LU2 'Jbe Need for Ecologically Sustainabll!"'.R:-
1 ndustriaJ Dc\'elopnlt."llt 

(igll.'..ST! = I The de\'cloping countries' share of industrial output in 
1990 wa.o; approximately 

(tl'JTEST2 a. IO pt.--r u.i1t 
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-~~ -d ..,, t !! I ~ I~ - . -- per cell 

1?1L.ST? = 2 The reg.ion \\lth the highest gTO\\th rate in industrial output 
in 1970-1 <}91) \\<l'i 

1?fFSTI = b. East Asia/South-East Asia 

F-fESTI = .;_ Latin America 

·UTESTI = d. Africa 

FJF-.ST? = 3 The ret~on \\ith the lowest grm\th rate in industrial output 
in 1970-1990 was 

~TI = b. East . .\siaiSouth-East Asia 

UTESTI = .:. Larin America 

ll1F.ST2 = J_ Africa 

fv.IF.STI = -t Industry uses approximately 

WfESTI =a. One fifth 0f the world's energy 

'llTfEST2 = b. One quarter of the world's energy 

~TI = ~- One third of the world's energy 

~TI= d_ One half of the world's energy 

aP.-\GE BRE-\K = 

·afll:ST? = 5 Emissions of CCYMV.·2<0> from fos.'iil foel bumin~ are a 
~ -
major cause of 

l@fF..ST2 :...: a Greenhouse etTect 
.J 

'@TEST2 == b. Aquatic system damage 

lii[JF.ST2 = ~- Owne depletion 

'i1rnsrz J :\II of the above 

'iifJV.ST'') (l Fmis.~ions of CFCs come from 

' 
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~12 = a Refrigerators 

1!fE.ST2 = b. Soh-ents 

1fTEST2 = c. Foorm 

~fESTI = d _-\II of the above 

@TEST?= 7 Acid rain results primarily from emi~ons of 

"iiTESTI =a Sulfur dioxide 

-grESTI = C. Hydrocarbons 

ll1"F.ST2 = d Particulate matter 

?!fE.Sr? = 8 .-\II of the follO\\ting are toxic hea\-y metals excqx 

?!fESTI = a \fercwy 

?lfFSTI = b. Lead 

@fFSTI = c_ Cadmiwn 

aTESTI = d. Dioxin 

~TEST? = 9 The mosr polluting fuel per Wljt of energy is 

"iiTESTI = a Oil 

1l,TEST2 = b. Coal 

uTI:STI =-= C. :\udear 

uTESTI = d. :\atural gas 

tiiTESr?2 = <Pl6BJ2-B>IO<P255DJO> <--1>,Q.1>The World Co11IT1iss1c.n on Emironment 
~d lxvelopment<1> JJ> called for 

@1F..ST2 = a Zero economic gro\-..1h 

1t1F~~T2 = b. Economic growth that is ~uitable and compatible \\ith<R> 
the environment 

'ti'n:s11 ' I .. arg1. ... scaJc financial transtcrs to developing countries 



U.P.·\GE BRE-\K = 
'--

~U:"'OR HE.-\Dl'G = Ll.-Y Defining f.colog.ically Sustainable Industrial 
~Yelopnltnr 

~!!1lES1:2 = <Pl6BJ2-t3>11 <P255DJO>Sustainable de\·elopment means meeting 
the needs of the<R> 
present without 

@IFSTI = a C01J1Xomising the needs of the fumre 

?fITSTI = b_<°,~> Creating pollution problems for those o\·er 60 years 
'-1f::R:-

<-0J>>ag~ 

??ITSTI = c. Increasing. population 

1?ff.STI = d Creating greenhouse effecli 

l@TES1:2 = <Pl6BJ243>12<P255DJO> To ac:hie\·e ESID. we need all of the 
follO\\ing except 

grrESTI =a. ~ty 

@TESTI = b. High GN-P per c.apita 

EJITSTI = ~- EfficienC\· 

~TI = d Equity 

l@fEST?2 = <Pl6BJ243>13 <P255DJO«>·Q.1>The critical load of industrial 
~llutants beyond which the<i'/.n> quality of lite and the proper management 
of natural as.sets are affected is called 

~TI -= a Clean production limit 

'@'rESTI = b. Etlluent siandard 

@TF.ST2 = ~- Eco--capacity 

@TEST2 = d. Ambient emironmental standard 

@TEST?2 = <Pl6BJ243>14<P255DJO> Waste minimization is an objective 
of cnviromrentaJ 

~..ST2 c· a. Eco-capacity 

0fIT:ST2 - b. Equity 



@fEST2 = c. Economic analysis 

@ITST2 = d. Efficiency 

@1BT?2 = <Pl6BJ243>15<P255DJO> ~a}>The concept ofa fair opportunity 
to share in the benefits of<o/cl>> industrializ.arion refers to 

@TES I 1 = a Efficiencv 

@TfST2 = b. Eco-capacity 

riiffESTI = c. Dreams _ _, 

1clTTF5T2 = d. f.quity 

rlllP . .\GE BREAK = ---
@rEST?2 = <Pl6BJ243>16<P255DJO> Th~ key to achie\'ing F.510 is 

@TFST2 = a Transfer of clean technology 

@1BT2 = b. GoYemment financial subsidies 

@TF.ST2 = c. Reduction of pollution intensity 

@TFST2 = d. <" ft.2>Corrminnent to the Business Cbarter of the Intemational<R> 
~CO> Cbamber of Corrmerce (ICC) 

@fEST?2 = <Pl6BJ243>17<P255DJO> ESID is justified mainly by 

@TF.ST2 = a~0-2> ~ft.3>Limited capacity for absorbing wasres from 
human ac<"1c,.,t>ti\·iti~1ft. 5>s~il.>> 

@TF.ST2 = b. Shortage of natural resources 

l@TEST2 = c. "llte need for new business ethics _ _, 

@TF.ST2 = d. F\CED 

@TFST?2 = <Pl6BJ243>18<P255DJO> . .\genda 21, chapter 30. <J69>Strengthening 
the role of business and industry< 170>. calls for 

@TEST2 = a Support of the Valdez Principles 

@JT.:ST2 := b. Shipment of ha7.ardous wastes to developing countries 

rm,n:ST2 .·.: c. Annual environmental reporting 

r(i1TE~T2 d. J>r~-paration of etlll.-rgcrn:y rC"J>on~ plans 
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@fEST!2 = <Pl6BJ2-l3>19<P255DJO> The Rio Declaration is 

@TESTI = a .-\ call for refom1 of t!1e United Nations svstem 

@1BT2 = b. .-\ state111ent of principles of sustainable de\·elopment 

@1BT2 = c. .-\ conunitment to address climate change is.sues 

@TFSTI = d. Industry's response to sustainable de\·elopment is.sues 

@TEST!2 = <PJ6BJ243>20<P255DJO> Agenda 21 is 

@TESI'- = a. . .\ global action plan to implement the Rio ~laration 

@TESTI = b. .-\ call for a new international order 

@TFSTI = c. .-\ tropical forest action plan 

@TfSTI = d . .-\ Ul\DP initiatiYe for capacity building 

@PAGE BRE-\K = 

@.\·lll\OR2 = LU4 Cleaner Production 

@TFSTSZ = <PI6BJ243>2I<P255DJ0o/o2> The first step in ifi¥oving Oeaner 
Prod<° iD>uction in industry is a change in 

@TESTI = a Technology 

@TESTI = b. Customer preference systems 

@TEST2 = C .. -\ttitudes 

~T2 = d. Legislation on recycling 

@TfSTSZ = <Pl6BJ243>22<P255DJO> Industrial environmental management 
has evolnxt through 

@TESTI =a .-\batement to prevention to dilution 

@TEST2 = b. Prevention to dilution to abatement 

@fEST2 = c. Dilution to prevention to abatement 

@Tf.ST2 -:= d. Dilution to abatement to prevention 

@rF.STSZ = <PloRJ243>23<P255DJO> <°/a2:.::rne most cost-etlt."Ctive management 
choice for combating<°/J>> industrial pollution is 

' 
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@IETI = a Prevention 

@fESTI = b_ Dilution 

@TESTI = c_ Abatement 

'@TFSTI = d_ Control 

~TSZ = <P16BJ243>24<P255DJO> Oeaner Production eliminates waste 

@fESTI = a During production 

.Ef[.ST2 = b_ At every st~e of the life cycle of a product 

@TESTI = c_ By disposing of wastes safely in approved facilities 

@TESTI = d_ By recycling proces.5ing residues 

@TESTSZ = <P16BJ243>25<P255DJO> Oeaner Production does not include 

@TESTI = a Better housekeeping 

@JfESTI = b. E.cologically benign products 

@JfESTI = c. Recycling of wastes by outside contrac.tors 

@TESTI = d_ Low- and non-waste technology 

@TESTSZ = <Pl6BJ243>26<P255DJO> From the practical business point 
of view. pollution prevention 

@TESTI = a Often pays 

@TESTI = b_ Does not pay 

@TESTI = c_ Has a long payback period 

@TESTI = d. Is not possible 

@PAGE BREAK = 

@TEST!2 = <Pl6BJ243>27<P255DJO> <°/o2>The implementation of Oeaner 
Production actions does not<°/<l>> need 

@rESTI = a Training 

@TI-'..STI = h. Cooperation between govt..'TTllllCTlt and industry 

(ii!fESTI "" c. Change in management attitudes 



@TFST2 = d. Advanced technology 

@IF.STI2 = <P16RJ243>28<P255DJCJ> <169'-0eaner Production is just not 
realistic in de\·eloping countries ''here pt.T capita Gi\P is below SLf~0,<r2>0--:J70>.<0 cD> 

This staterrent is 

@TFST2 =a False 

@TEST2 =b. Correct 

(cilE5T2 = C. True 
'-

0TEST2 = d. 
'-

Helpful 

@TEST?2 = <Pl6RJ243>29<P255DJO> The JO steps for introducing Cleaner 
Production in an enter- prise include all of the following except 

@TFST2 = a Involvement of senior employees 

@'TFST2 = b. Seeking government subsidit-s 

@TEST2 = c. Monitoring and e\·aluarion 

@TEST2 = J_ Disseminating infonnarion to employees 

@TEST?2 = <PI6RJ243>30<P255DJO> . .\II of the following are barriers 
to Cleaner Production exu.pt 

@TESTI = a Lack of financial resources. awareness.. training. expertise<R> 
and know-how and access to existing knowledge 

@TF.STI = b. Uncertainty ahout the right infonnation. technology and<R> 
regulations 

({[TEST2 = c. Attitudes of employees \\ho fed threatated by change 

@TF.STI = d. Demonstration projects 

@l\fl\iOR HEADING= LU5 Analytical Tools for ldatrifying Oeaner Production 
Opportunities 

@fF.ST?2 = <P!6RJ243>3 I<P255DJO> Pollution ~a2>prevenrion opportunitie<i>/cD>s 
may best ~ identified through 

l/fTT:STI ..,, a. FJwironmental impact assessrnent 

(ciTF.STl o Waste reduction audit 

' 
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lllTFST2 = c. Environmental compli311ce audit 

@TFSTI = d. Product lite-cycle analysis 

rii'TESP.2 = <Pl6RJ2-H>32<P255DJO> A waste reduction audit makes a detailed 
'---

analysis of plant processes and wastes with the purpose of 

@TFSTI =a Producing wastes 

@TESTI = b. Completely eliminating wastes 

l{lfESTI = c. ldenti~ing wastes 

0TEST2 = d. Hiding wastes 

@TEST?2 = <Pl6BJ2-B>33<P255DJO> A waste reduction audit is best described 
as 

@TESTI =a . .\n input characteriz.arion 

0TEST2 = b. .-\ marl!rial balance 

'gTESTI = c. :\ balanced financial statement 

@TESTI = d. :\least-cost production programme 

@TEST?2 = <P16BJ2-H>34<P255DJO> The main pwpose of an emironmental 
compliance audit is to 

@TESTI = a Ensure that a fir<1>/~2>m is complying \\ith em·<1>/d>>ironmental 
nonns 

@TESTI = b. <°lcr2>Provide infonnation to emironmental managerrent 
agenci~<0/dl> 

@1FST2 -= c. \ 1eet the requirements of the Business Charter of I CC 

@TESTI = d. Prota, environmental quality 

@TEST!2 = <Pl6BJ2-B>35 <P255DJO>Conducting a waste reduction audit 
require:. a commiunent of 

@TFSTI =a Top 1mnagement 

@,QlJ~TIONS2 = b. Supervisors 

riiQUFSflONS2 = c. Workers 

(ti()l IESTJONS2 ~ d. All of the abo\'c 



1!?JF.ST?2 = <Pl6RJ243>36<P255DJO> .-\product life-cycle analysis considers 

@QUES110,S2 = a Only the design of a product 

@QUF.Sll0,S2 = b. The potential for product recycling 

@QUF.SllO~S2 = c. All stages of production and consumption 

@QUF.Sll0,S2 = d. The production pr~ 

·'WIF.ST?2 = <Pl6RJ243>37<P255DJO> The most controversial step in a product 
life-cycle analysis is 

?IQCES110'.\S2 = a Cost analysis 

aQUES110,S2 = b. Inventory analysis 

gQLF.SllO,S2 = c. Impact analysis 

·gQUES110,S2 = d. Improvement analysis 

aP.-\GE BRE..\K = 

WJF.ST?2 = <Pl6RJ243>38<P255DJO> _-\n emironmental impact as.5eSSl11ellt 
predicts 

?1QUES110,S2 =a Effects on the emironment 

·aQUES110,S2 = b. Effects on production cost 

1!QUES110'.\iS2 = c. Effects on management 

~QUES110'.\iS2 = d. Effects on pollutant discharge 

'lgTEST?2 = <PI6RJ243>39<P255DJO> Scoping for an emironmental impact 
assessment means 

'c_!,QUES110,S2 = a Finding the best en\ironrnental location for a project 

igQUES110~S2 = b. Identifying the nnjor emironmental impacts 

@QUF.SllO~S2 = c. Choosing the leaq-cost mitigation strategy 

~ES110~S2 = d. Findinj! the most qualified team of experts 

l@ll:ST?2 -_ <Pl6BJ243>40<P255DJO:-- .-\II of the following are important 
p;inciples in managing an environmental impact assesgnent except 

ri1<)l JESnO\.;S2 :: a. Balancing the bcn.:tits and costs of mitigation mea-;ures 

I I I I I I I I I I I I I .ll...J." .L..-1 --.J.----l!...--1....1.W.. 



@QUESTIONS2 = b. Involving the appropriate persons and groups 

@QUESTIONS2 = c. Linking infonnation to decisions about the project 

@QUESTIONS2 = d. Presenting clear options for the mitigation of impacts 

@MINOR HEADING= LU6 F.conomic Techniques for .~ng Oeaner Production 
Options 

@fEST?2 = <PI6BJ243>4I<P255DJO> To justify a a~er Production investment. 
the oconornic tech- nique that ~es cash flows and profitability 
m·er a future period at the plant le,-el is 

'ciTEST2 = a Financial analysis 

@1FST2 = b. Micro-economic analysis 

r@fESTI = c. Macroeconomic analysis 

@rfSTI = d. Environmental impact assessment 

@TEST?2 = <Pl6BJ243>42<P255DJO> :\payback period of one year is equivalent 
to a 

@fESTI = a 25 per cent return on capital 

1?JFST2 = b. 50 per cent return on capital 

rarrF..ST2 = c. I 00 per cent return on capita] 

({ifffSTI = d. 200 per cent return on capita] 

!'ii':PAGE BREAK = 

r,/TF.ST)2 == <Pl6BJ243>43<P255DJO> Payback analysis is a limited measure 
of inn:strnent because it fails to account for 

(i/1TEST2 = a F..conomic life of the investment 

w>fESTI = b. Income tax 

{(lfJT:ST2 ~ c. Present vaJue of cash flows 

firn:sf2 c-:: d. All of the above 

rarfE(.)T).2 ·., <Pl6BJ243>44<P255DJO ··The technique that estimates the economic 
impact llf Clcmu .. -r Production inv~1n~"llt at an industry k."Vcl is 

aTE<.;T~ a. Fnvironmc ... "lltal impact ;L-.scssttll."llt 



@TEST2 = b. ~6cro-economic analysis 

@1FST2 = c. ~•facroeconomic analysis 

@TF.ST2 = d_ Financial analysis 

@fFSTI2 = <Pl6RJ243>45<P255DJO> \.licro-economic ~ aialysis exarDnes 
all of the follO\-..ing except 

@lEST2 = a Plant closure 

1i1EST2 = b. Product price increases 

FfFSTI = c_ Capacity e:\.-pansion 

1f1EST1 = d_ Balance of~ ments 

@TESTI2 = <P16RJ243>46<P255DJO> The economic technique that mzures 
the C05t of a Oeaner Production acri\ity against ~ble benefits 
IS 

@'TEST2 = a t\·1.1rginal cost analysis 

@fEST2 = b_ Financial analysis 

'f!TEST2 = c. t\-facroeconomic analysis 

l{lfESTI = d_ Benefit-cost anah:sis 

r@TESTI2 = <Pl6RJ243>47<P255DJO> The main difficultv \\tlth benefit-cost 
;al~ -sis is usually -

@TEST2 =a Quanri~ing health effa.."tS 

'<i'1F..ST2 = b. Estimating the costs 

@TEST2 = c. Valuing the benefits 

(LVTEST2 = d. Arithmetical 

@P . .\GE BREAK = 

@TEST?2 = <Pl6BJ243>48<P255DJO> In environmental benefit-cost analysis, 
values can be 

@TEST2 =a l'vlarket rnlues based on prices and cost sa\ings 

rWTEST2""' b. Surrogate values based l'" land values.. wage premiums,<R> 
travel ~os1s etc. 



@ffFSTI = c_ Survey \-alues 

@TEST2 = d_ All of the above 

1~1TEST?2 = <P!6RJ243>4<)<0/a1> <P255DJO>To justify a Oeaner Production 
i~/dl>nvestment the economic tool that measures the effect of environmental 
expenditures on GDP. consumer prices and Wl~oyment is 

@fESTI =a Fnvironmental ifI1)3d ~11ent 

~l ES12 = b_ f\-ticro-econorric analysis 

?TES~ = c_ \ lacroeconumic anah-sis 

@TEST2 = d_ Financial analysis 

@TEST!2 = <Pl6RJ243>50<P255DJO> ~/o2>Expenditure on pollution prevention 
and control in most~/c:J)> developed countries accounts for 

@QUESTIONS2 = a 2 per cent of GDP 

@QUESTIONS2 = b. 5 per cent of GDP 

@QUESTIONS2 = c_ 8 per cent of GDP 

@'QUESTIONS2 = d. IO per cent of GDP 

rii'~IINOR HEADING= LU7 The Role of Government in lndustrial<R> 
Environmental Management 

@TES1?2 = <P16RJ243>51<P255DJO> The concept ofnmket failures in 
environmental management refers to 

~TI = a State O\\nership of enterprises 

rwff.STI = h. Subsidies for energy USC 

@fESTI == c. Accelerated depreciation for pollution control equipment 

@TESTI = d. Treating environmental resources as free goods 

@TFST?2:: <Pl6RJ243>52<P255DJO> An example of policy failure in environmental 
management is 

®fF~c;TI == a. Absence of environmental laws 

rtifl1'.ST2 h. Suhsidit."S for watt.,- use 

1a1TFST2 c. :\hscncc of a national t.iwironmcntal action plan 



rgTEST2 = <!'~3>d. <o/cl>>Subsidies for ~n1>building<°/ci>> <-1%1>mu<°/o3>ni<°/ol>cipal 

<-0 d>>waste-water treatment<R> 
-:...0 ~3> plants---~<D> 

@'TEST?2 = <Pl6BJ243>53 <P255DJ0%2>0ne essential environmen<°/o.1>tal 
mmagement actil'ity that needs to be undertaken by Governments is 

@TFST2 =a Support for environmental non-governmental organiza-<R> 
lions (NGOs) 

1~..S 11 = b_ Tax credits to industry for installing pollution control<R> 
equipment 

:a TI:S 11 = c. Collection and dis.5elllination of environmental data 
'--' 

@11:ST2 = d A ministerial appointment for the head of the <R> 
environmental management agency 

ra.TISl?2 = <Pl6BJ243>54<P255DJO> <°/o2> . .i\n effective comnand-and-control 
~atory prog:ramme<°/cD> requires 

((lfESI l =a Issuing discharge permits 

@1FSl2 = b. Monitoring ~liance 

@TESTI = c_ Fnforcing permit conditions 

@fESl2 = d. All of the above 

@JEST?2 = <Pl6BJ243>55<P255DJO> A multimedia approach to environmental 
management means 

'qf'TFSl2 =a Using both oomrnand and oontrol regulations and <R> 
economic inc.entives 

@TESTl = b. Documenting pollution problems with a video film 

@TFST2 = c. Using both self-monitoring and independent inspections<R> 
to ensure oompliance 

@TFST2 = d. Simultaneously regulating pollutant discharges to air, <R> 
water and soil 

@TFST?2 = <Pl 6BJ243>56<P255DJO> E.conomic incentives include all of 
the following except 

(~ rF.sf2 = a Effluent taices 

-'"-', ___ I __ I __ 1 _ _1_1_1 -~Jll ____ _I___ ____ II J llJ __ 
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rclTEST2 = b. \larketable permits 

@11:.STI = c. Corporate income ta"<es 

@fFSTI = d. Deposit refund schemes 

@TFST?2 = <Pl6BJ2-t3>57 <P255DJO>f.conornic incenth·es QD1 

@fESTI = a. Promote least-cost solutions 

@fESTI = b. Provide flexibility in pollution control technology 

·.fTEST2 = .:. Stimulate the de,·elopment of technol0t~y 

@TESTI = d. All of the above 

@PAGE BRE:\K = 

@TESTSZ = <Pl6BJ243>58<P255DJO> An essential C0f11>0rtent of a national 
sustainable development strategy is 

@rrETI =a Funding en\·ironmental research 

@TESTI = b. Signing international protocols 

@fFSTI = c. <1>/o-2>Reducing pollutants in all se.ctors (agriculture, 
industry etc. )<°;(l)> 

@fE:STI = d. <1>/o2>Setting qualitative t<°/cl>>argets to be met at some 
unspecified<R> 

time 

(LVfFSTSZ = <Pl6BJ243>59<P255DJO> The Montreal Protocol calls for 

@TESTI =a. lnfonnation exchange on ozone depletion 

@rESTI = b.<N> Research on ozone depletion 

@TESTI = c. Prior approval for the transboundary shipment of <R> 
haz.ardous wastes 

@fF.ST2 = d. Limits on the production and c01:"111nption of ozone-<R> 
depleting substances 

@ITSTSZ = <P16BJ243>60<P255DJO> <°/o2>A government action that directly 
encourages Oeaner Prcr duction is<-~«» 

(<ifll'.ST2 = a A national strategy for sustainable development 

' 
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@TESl'2 =- b. Economic incenti\·es 

@TEST2 = c. Negotiated environmental rompliance that aJlows tOr<R> 
innovation 

@TESTI = d. l\lultimedia environmental permits 

@\1INOR HEADING = LU8 Sources of lnfonnation on Oeaner Production 

@TESJSZ = <Pl6BJ243>61<P255DJO> The information system that supports 
70 focal points around the world is 

"'11F.ST'2 = a. I ~11 B 
'-

@TEST'2 = b. IE/PAC 

@IESll = C. REED 

@TEST2 = d. ICPIC 

@TESTSZ = <Pl6RJ243>62<P255DJO> l>dla on UNIDO energy- and environment-related 

industrial- iz.arion activities in developing countries are obtained 
from UNIOO via 

@lFSf2 = a MET ADfX 

@fFSTI = b. REED 

@fFSTI = c. Energy Technology Clearing.house 

@TESTI = d. ICPIC 

@)PAGE BREAK = 

@TESTSZ = 6<Pl6BJ243>3<P255DJO> The name of the UNEP on-line pollution 
prevention clearing- house is 

@11?5T2 = a Pollution Prevention lnfom13tion Clearinghouse 

@TEST2 = b. Awareness and Preparedn~ for Emergencies at a Local<R> 
Level (APELL) 

@TEST2 = c. ICPIC 

(<i!JT'.ST2 = d. <°lo2>F.nergy and Fnvironment lnfonnation Systemc;<°/cl>> 

:{iffESTSZ :::: <Pl6B.J24J:;{>4 <P'255DJ0%·2>A United Nations-sponsored source 
or· cL1ta on ha7.ardous·-.O/tJ),· chem- icals and health is 

I I II 
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ri7IFST2 = a I \.11 B 

C7IF.ST2 = b I RPTC 

~m:s 12 = c. International Ckcupari'-"\flal S:ifety and Health lnfonna-<R> 
tion Centre 

@fF.5T2 = d. REED 

r@TESTSZ = <P16BJ243>65<P255DJO> <Ate source of information in setting 
~ -
up a national em iron- mental managanent association for enterpris....<>s 
IS 

"tl1TEST2 =a \\"orld Eiwironment C--=ntre 
'---

@TESTI = b. Business Council for Sustainable De\·elopment 

1@TEST2 = c. ln!ernational Network for Emironmental \lanagement<R> 
Org.anizarion5 (l\.E'vf) 

'tiTF.5T2 = d. \\"orld lndustrv Council for the Ell\ironment (\\·lCE) 
~ -
@~·fl!\OR HE-\011\G = LL9 Emironmenul Considerations in Proja.~ Design 

@fFSTSZ = <P16BJ243>66<P255DJO> The L'nited Nations organization that 
has prepared guidelines for the rapid assessment of sources of air. 
water and land pollution is 

!'~fESTI = a \\.orld Health Organization • \\ 00) 

rwrESTI =-· b. L ~00 
•.../ 

@TESTI = C. L >lEP 

r@TF.5T2 = d. l >!DP 

!iliJE5TSZ = <PJ6Rl2.t3>{l7<P255DJO/ Th.: l>IIOO <~O>Guidelines for Environn~'lltal 
.:\ppraisal<D> are most useful at which stag.: of the project cycle? 

@fESTI =a <~O> <D>Design<i\O> 

@TF.512 == b. f dentificarion<MI> 

@Tf.5T2 c·c C. Appro\·a) 

rii!fESTI - d. Evaluation<MI> 



• 
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@TFST?2 = <Pl6BJ243>68<P255DJO> All of the following measures might 
be appropriare em iron- mental measures for projects without capital 
implication5 except 

@TFST2 = a Em ironmentaJ 3\\'3l'elleSS 

@TFSTI = b_ Technology change 

@TFST2 = c_ Training 

@TFST2 = d Information management 

{IITSTl~ = < Pl6BJ2-B>6Q <P255DJO>_..\ll of th~ following mea.'Ures might 
be appropriare em iron- mental measures for projects with capital 
i111>lications excepr 

@TFST2 =a Information management 

@fESTI = b_ Good housekeeping 

@TFST2 = c_ Process changes 

@fESTI = d Treannent and disposal of wastes 

@TEST?2 = <Pl6BJ243>70<P255DJO> The LN"DP<~H> Handbook and Guidelines 
for Environmental \fanagement and Sustainable Devdopment<D> focuses 
on 

@TFSTI =a.. Identifying environmental problems 

@fF.STI = b_ ~ng en\ironmental impacts 

@fF.STI = c_ Designing en\-ironrnental management agencies 

@TESTI = d_ Planning technical assisrance 




