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FOREWORD

BY
JACQUELINEALOISI DE LARDEREL
DIRECTOR OF UNEP INDUSTRY AND ENVIRONMENT

Increasing the efficiency of the use of raw materials by afactor of five to ten within the next 30 to 40 years, is the challenge the world facesif the
goal of sustainable development set by the Earth Summit in 1992 isto be achieved. Thiswill certainly require all stakeholdersto break away from
"businessasusual".

For government thiswill mean setting up regulatory frameworks, economic instruments and institutional arrangementsto encourage industry and
consumers to adopt sustainable production and consumption patterns. For industry thiswill mean devel oping cleaner production processes, products
and services.

Cleaner production is a proactive approach which involves preventing the pollution of air, water and land, reducing waste at source, minimizing risks
to the population and the environment, and minimizing the use of raw materias, including energy and water. Besides reduced environmental impacts,
cleaner production leads to monetary savings because fewer raw materials are used and there is areduced need for pollution control. Cleaner
production through ecoefficiency isthe way to reconcile environmental protection and economic development.

Cleaner production does not only require industry to introduce new technologies; it also requires a manager to integrate environmental issuesin day-
to-day business management from plant operation to purchasing, from product design to waste disposal, for example.

Industry managers are now recognizing that to stay in business, they have to define environmental targets, develop environmental management
systems, adopt voluntary codes of practice and monitor their results.

For anumber of years, UNEP has been promoting the cleaner production approach. It has provided a platform for the exchange of information and
experience and facilitated the involvement of an international network of national organisationsin cleaner production.

Thisiswhy UNEP welcomes the publication of this book: Environmental Management Systems and Cleaner Production, edited by Ruth Hillary at
the Centre for
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Environmental Technology, Imperial College of Science, Technology and Medicine, UK. Thisbook will contribute to the educational process needed
to change attitudes. Readers will certainly gain valuable information which will lead them to take action. And in the quest for a sustainable world,
everv action counts.
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INTRODUCTION
Ruth Hillary

Environmental management systems and cleaner production are important subjects and worthy of the detailed discussion they receivein this book.
Thetwo fields have emerged against abackdrop of increasingly stringent environmental legislation, growing public awareness, globalization of trade
and harmonization of standards, leading businesses to identify ways to mitigate and manage the environmental impacts associated with their
production activities. Normative environmental regulation has tended to push environmental protection towards end-of-pi pe solutions rather than
cleaner production. Furthermore, such regulation shifts the responsibility for environmental protection on to the regulator rather than the regul ated,
whereas cleaner production and environmental management systems require management to take more responsibility for achieving environmental
goals.

Traditional regulation has not delivered the environmental improvements hoped for by governments, and businesses argue that the solutions which
they adopt to meet environmental standards are not the most cost-effective way of achieving environmental objectives. Normativeregulationis
difficult and expensive to monitor effectively. Non-complianceis often attractive to enterprises. Pressureisbuilding for deregulation, but alternative
approachesto environmental protection, such as environmental management systems and cleaner production approaches, need to be fully tested
before environmental regulation can be relaxed or removed.

Businesses have utilized management system approaches for health and safety and quality for many years. Environmental management systems have
been developed more recently and consist of the organizational structure, responsibilities, practices, procedures, processes and resources which the
enterprise usesto achieveits environmental policy. Formalized environmental management systems are documented voluntary systems. Thefirst
environmental management systems standard (BS 7750) appeared in 1992 in the UK, subsequently many other countries have devel oped standards
and the International Organization for Standardisation (1SO) has also

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & Sons Ltd.
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devel oped an environmental management systems standard, SO 14001. Regional schemes also exist, for example the European Union's Eco-
management and Audit Scheme (EMAS). Differing environmental regulations can be trade barriers, especially for developing countries, but itis
necessary to identify to what extent the differing voluntary standards restrict trade.

Cleaner production, like environmental management systems, isastrategic approach to environmental protection. Cleaner production means
designing industrial processes and products to prevent the pollution of mediaand to make efficient use of raw materials, therefore cleaner production
approaches require enterprises to anticipate and mitigate the environmental impacts of their production processes. In general, production processes are
retrofitted to control environmental impactsin responseto legislation. Even normative | egislation which gives preference to cleaner technology over
end-of-pipe solutionsis not normally heeded by industry.

Both environmental management systems and cleaner production approaches require businesses to be converted to their message: that it is cost-
effective and beneficial for enterprisesto manage their environmental performance proactively. Advocates of environmental management systems and
cleaner production have to present persuasive arguments to convince the unconverted. And thisis one of the features they have in common: policy
makers and practitioners alike have to be convinced of the environmental benefits of environmental management systems and cleaner production
before changing their approach to environmental protection.

Thus the purpose of this book isto introduce the reader to the new and dynamic fields of environmental management systems and cleaner production.
It has been written for policy makers, industrial practitioners and researchers who wish to learn more about environmental management systems and
their relationship with cleaner production. It aimsto straddle the practical and the theoretical aswell astheinternational, regional, national and
industry perspectives. The book's contributors are its strength. They come from a diverse range of organizations and have vast experience which
provides for amany layered approach to the topics discussed in this book.

The Approach of this Book

Thisbook moves systematically from the international arenato selected national perspectives and then focuses on industrial case studies from

devel oped and devel oping countries and from both small and large enterprises. The rationale behind this approach is to show how global activity on
environmental management systemslike SO 14001 and cleaner production islinked to loca actions, and how theinternational scenerelatesto
national developmentswhich inturn shape practical industrial experience. This volume also showsthe links and rel ationships between system
solutions and technol ogical solutionsto environmental impacts, illustrating the interplay that exists between the two.

The concentual anoroach of the book and some of the issuesit addresses are summarized in Fiaure 1.
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Figure1
Approach and scope of issuesin Environmental Management
Systems and Cleaner Production

Expert Seminar

This book is an expansion on the output from the expert seminar on "Environmental Management Systemsin the Promotion of Cleaner Processes and
Products", organized within the framework of UNEP/IE/PAC Cleaner Production Programme and held at the Imperial College of Science,
Technology and Medicinein September 1994. The book's chapters substantially enlarge on the themes of the seminar. Many chapters have been
specifically written for this volume while others are updated and revised versions of seminar papers. All contributorsto this volume are expertswithin
the scope of the seminar.

An overall objective of the expert seminar, which has been carried forward and amplified in this book, was to focus on the evaluation of different
national e.g. BS 7750, regional e.g. EMAS and international: 1SO 14001 environmental management systems and cleaner production programmes and
to identify their rolesin delivering cleaner production in both processes and products. A key feature of the seminar wasthat it acted as aforum for
discussion. To thisend, four round-table sessions sought to summarize the main conclusions of the seminar presentations and expand on the issues
raised to draw conclusions on the tvoe of actions best able to bromote cleaner
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Expert seminar round table orioritv tonics

Therole of environmental management systemsin the promotion of cleaner technology in
oreferenceto end-of-pipe technoloav.

The effect of emplovee involvement inimplementation of environmental manacement svstems.
How can environmental management svstems berel ated to reaulation?

Topn management |eadership versus emploveeinvolvement in environmental manaoement svstems.
Some additional tonics explored in this book

Therole of enforcement in promoting cleaner technol ogy and/or environmental management
svstems such as 1SO 14001 and EMAS.

Certification of environmental management svstems on acompanv level.

The use of self-regulatory tools such as environmental management systemsto promote cleaner
production.

Technological verses management approachesto achieving improvementsin environmental
performance.

The preparedness of an environmental management system to adapt to high uncertainty and/or
hiah speed of chanoe of companv-external factors.

Need for decision-sunport toolsin environmental manacement.
Environmental manacement svstems and the needs of small and medium-sized enterprises.
Innovation strateaies and environmental policv instruments.

Necessary balance between demands for management system structure and demand for
oraanizational creativitv and flexibilitv.

Relationshin of environmental aualitv obiectivesto environmental manacement svstems.

Performance eval uation and continuous environmental improvement as components of
environmental management svstems.

Public reportinaisit an essential component of an environmental management svstem?

Environmental specialists or managerswho should be running an environmental management
svstem?

Risk-manacement anbroach asatool for achievina broader business accentabilitv.

How to encourage companiesto expand their quality management systems towards environmental
manadement svstems such as 1 SO 14001.
Environmental manaoement: chanaina paradiam or learnina bv doina?

Fiaure 2 Round-table discussion tonics covered in Environmental Manaaement Svstems and Cleaner Production
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production viaenvironmental management systems. The round tables focused on four priority topics (see Figure 2), these and many other topicswere
considered important and are explored by the contributorsto this volume.

The seminar was organized with two additional amsin mind: first, to assess environmental management systemsto determineif cleaner production is
promoted rather than traditional pollution control technology; and second, to disseminate this knowledge widely and to alarger number of countries.
Thisbook isamajor contribution to the effective dissemination of the knowledge amassed at the seminar.

Recommendations

Recommendations adopted by the participants of the UNEP IE/PAC Cleaner
Production Programmeinvitational expert seminar: Environmental Management
Systemsin the Promotion of Cleaner Processes and Products held in London, 2223
September 1994

20 participants from 15 countriesAustralia, Brazil, Canada, China, the Czech
Republic, Denmark, France, Hong Kong, Italy, Ireland, Lithuania, Norway,
Sweden, United Kingdom and the USAworking in international organizations,
government ministries, industry, consultancies, research organizations and
universities, took part in the expert seminar. At the final session, the following
recommendations were adopted by the participants for consideration by policy
makers, practitioners and researchers supporting the promotion of cleaner
production and environmental management systemsto improve environmental
performance and stimul ate sustai nable devel ooment in enterorises.

Governments should devel op policies which allow enterprisesto build on the
existing mandatory framework, by aligning economic and environmental goals and
stimulatina voluntarv undertakinas.

Sandards and other measures to promote environmental management systems
need to respect international differences, but al need to incorporate clear and
credible continuous environmental imorovement orincioles.

(continued)
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{continued)

Governments should promote the uptake of voluntary environmental management
systems, because such systems allow the transfer of responsibility to enterprises
which tend to set touaher and widerreachina aoalsin voluntarv situations.

Governments and international organizations should establish programmesto
communicate the objectives of environmental management systems clearly. These
programmes should emphasi ze the positive benefits achievable by enterprises
Implementing environmental management systems, including the opportunities
which such svstems pbresent to bromote cleaner pbrocesses and products.

Lessons should be learned from cleaner production demonstration projects.
Messages about strategiesfor continuous environmental improvement, together
with information on financial aswell as environmental benefits, need to be part of
demonstration projects and actively promoted to enterprisesin relevant promotional
material.

Training programmes should be supported which encourage the integration of
environmental management systemsinto enterprises core management systems,
foster the setting of environmental objectives and the practices of cleaner
production, and maximize environmental improvements and the participation of
empoloveesin environmental broarammesto achieve continual imorovement.

UNEP should become a formal liaison member to the International Organization
for Sandardisation's (1S0) technical committee TC 207, which is formulating
standardsin the environmental field.

Governments should encourage and enter prises should adopt environmental
management systems which ensure credibility, accountability and comparability.
Credibilitydata on performance should be compared to environmental performance;
accountabilitygoals, targets and performance data should be devel oped through a
formal processthat includes stakeholders; comparabilityreporting should enable
realistic comparisons of environmental achievements between enterorises.

Figure 3 Expert seminar recommendations

Contributors

The contributorsto this volume areits overriding strength. They come from 16 countriesAustralia, Brazil, Canada, China, the Czech Republic,
Denmark, France, Hong Kong, Italy, Lithuania, New Zealand, Norway, South Africa, Sweden, the UK and the USAand work in international
oraanizations. aovernment bodiesand
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agencies, research institutions, consultancies and industry. They have detailed experience and deep interest in the fiel ds of environmental management

systems and cleaner production. Some have overlapping experience which adds to the strength of this book by reinforcing ideas and arguments and by
helping to define emerding concepts.

The Book's Structure

Thefirst section addresses the international dimension of environmental management systems and cleaner production. It identifiesthe driversfor the
establishment of voluntary environmental management systems such asthe international standard | SO 14001, itsimplications for business and the
barriers which such systems can cause to trade. The section a so discusses the type of government strategies and policies used to promote cleaner
production in industry.

The second section considers selected national per spectiveson environmental management systems and cleaner production, highlighting the polices,
strategies and initiatives of the USA, Sweden, China, Hong Kong, New Zealand and Austraia. Each country analysis draws together the government
policiesand practical industrial demonstration projects utilized to stimulate environmental performance improvementsin enterprises.

Thethird section exploresthe relative merits of using either regulation or selfregulation mechanisms asameansto deliver cleaner production and
improved environmental performanceinindustry. European Union and national environmental regulatory policiesare critically reviewed and
voluntary market-based initiatives such as the Eco-management and Audit Scheme and associated certification and accreditation systems are
discussed to identify their rolein environmental protection.

Sections |V, V and V1 al addressindustrial experience, drawing on practical sector and company case studiesto illustrate real implementation
experience of environmental management systems, e.g. SO 14001 and EMAS and cleaner production. The fourth section discusses European
industrial experience from the oil, electricity generation, manufacturing, chemical, food processing and environmental consulting sectors. Thefifth
section focuses on industrial experiences from emerging and transition economies and the challenges that enterprises face on entering international
markets which require increasingly stringent environmental standards. Smaller enterprises make up the vast proportion of the world businesses,
therefore the final section explores practical case studies from smaller companiesand how these businesses can be motivated to adopt environmental
management systems and cleaner production techniques.

The editor provides an introduction to each section giving a brief overview of each contribution and establishing the salient and general themes and
issuesraised in the
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section. A range of acronymsexist in the fields of environmental management systems and cleaner production. Where they are introduced by the
authorsthey are explained, and aglossary is provided on pages xixxxii to assist the reader.

Thisbook bringstogether wide-ranging analysis and practical experience on environmental management systems and cleaner production, two
important approaches used to deliver environmental performance improvementsin organizations. It contributes to the wider debate on the most
appropriate mechanismsfor delivering sustainable devel opment. The book offers a broad range of views on the international, national and industrial
approaches to environmental management systems and cleaner production and their implicationsfor business. These approaches offer solutionsto
pollution and resource usage, but if two separate camps are developing, i.e. systems solutions versus technol ogical solutions, the book showsthelinks
and rel ationships between the two. In the following chapters, the contributors provide real insightsinto the fields of environmental management
systems and cleaner production.

Theviewsin thisvolume are not solely academic or theoretical: it aso includes views based on detailed practical knowledge and case experience. One
of itscentral aimswill have been achieved if the reader understands the common goals of environmental management systems and cleaner production
and the interrel ationship between the international, regional and national levelswhich ultimately manifestsitself in enterprises, both large and small,
which are strivina to imorove their environmental nerformance and thus nlav arole in sustainable devel ooment.
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SECTION |
THEINTERNATIONAL DIMENSION
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1
Introduction

Ruth Hillary

Therapid and increasing globalization of trade and markets means that the internationalization of environmental management systems and cleaner
production strategiesis vitally important to businesses. It is therefore appropriate that the first section of Environmental Management Systems and
Cleaner Production considersthe international dimension. In four chapters, this section covers the development and drivers for international
integrated environmental management (Chapter 2); the details of theinternational environmental management system (EMS) standard | SO 14001
(Chapter 3); the potential barriersto international trade from voluntary standards and amelioration mechanisms (Chapter 4) and government strategies
and policiesrequired to promote cleaner production in industry (Chapter 5). The reccurring theme of this section is how international activity to
develop formalized international environmental management systems and cleaner production strategies and policies has arisen from the need for
individual businessesto addresstheir environmental performance and make the link between this performance and increased competitiveness.

In Chapter 2, John Wolf discusses the key drivers and chain of events which have resulted in the need for international integrated environmental
management. He takes a panoramic view of his subject, identifying the five clusters of expectationswhich, he argues, abusiness must increasingly
understand and perform to in order to remain competitive. He argues that these expectations have led to a proliferation of management systems and
asserts that international standards required significant reorientation before they could play arolein strategic business management. Wolf
characterizes systems standards as horizontal, cutting across organizational functions, and therefore strategic and technical standards as vertical and
functionally compartmentalized; consequently he suggests that systems standards direct a business towards cleaner production and pollution
prevention.

Wolf traces the development of international environmental management standards by the I nternational Organization for Standardization (1SO). He
analysesasuite

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & Sons Ltd.
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of standards work by 1SO's Technical Committee TC 207, asserting that for international standards to be instruments of business strategy, especially
for small and medium-sized enterprises (SMESs), they must offer flexible guidance which enables innovation. He discusses the potential for standards
to appear "exclusionary in spirit", both to SMEs and to trading partners. Finally, Wolf concludes that the success of TC 207's ambitious standards
programme is dependent on industry using the standards, which in turn depends on industry developing a strategic and competitive interest in
improving itsenvironmental performance.

Oswald Dodds, in Chapter 3, expands on the systems thinking discussed by Wolf, focusing on the international EM S standard 1SO 14001. Dodds
argues that there is abusiness need for written management systems based on recognized "models’. He asserts that standard-writing bodies, through
their consensus-based standards-production procedure, have amajor role to play in producing such models but highlights the weaknesses of this
approach. He suggests that EM S standards production has been driven by the real need for many organizations to improve and demonstrate their
environmental achievements and performance to stakeholders. Dodds then goes on to discuss the work of 1SO's TC 207 Sub-Committee 1 (SC 1) on
Environmental Management Systems, focusing on | SO 14001, its content and rel ationship with the European Union (EU) initiative, the Eco-
Management and Audit Scheme (EMAS). Dodds concludes by discussing the needs of the intended users of the environmental management
standards.

In Chapter 4, Kerstin Pfliegner discusses the potential barriersto trade from international voluntary standards such as | SO 14001. She argues that the
intended users highlighted by Dodds are located in countries with widely differing levels of economic and regulatory development, but that standards
development isweighted towards devel oped country intereststo the detriment of developing countries. Based on the results of a United Nations
Development Programme (UNDP) survey of experts, she suggests that the voluntary nature of 1SO 14001 meansthat it could not be defined asan
official trade barrier under the Technical Barriers on Trade Agreement (TBT) of the World Trade Organization (WTO). Pfliegner argues that there
may be positive benefits to exportersin developing countriesif 1SO succeeds in harmonizing national and regional EM S standards, but she also
suggests that the same exporters are more likely to experience trade barriers, citing five policy/enterprise obstaclesin devel oping countries which act
asbarriersto trade. Pfliegner presents arange of strategiesto avoid trade barriersin which, she argues, industrialized countries have an important role
to play. Pfliegner concludesthat only the careful application of 1SO 14001 by WTO member countries will avoid trade barriers and achieve the
objective of international standards setting.

Inthefinal chapter of this section, Sybren de Hoo presents the strategies and policies which he argues have the possibility of delivering cleaner
production worldwide. The strategies and policies discussed are the outcome of an Organization for Economic Co-operation and Devel opment
(OECD) and United Nations Environment Proaramme (UNEP) workshon and share manv similarities with environmental
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management systems thinking. He defines cleaner production as an "anticipate and prevent” approach rather than a"react and treat" approach, and
argues that the cleaner production approach combines the maximum effect for the environment with substantial economic savingsfor industry. He
claimsthat investing in cleaner production is cheaper than relying on increasingly expensive end-of-pipe pollution control technologies, suggesting
that cleaner production can minimize the need to make trade-offs between economic growth and protecting the environment and in doing so can
contribute to sustainable devel opment. This balance, he considers, makes cleaner production attractive to developing countries. De Hoo draws
together the elements of a strategy for establishing a government's cleaner production policy, focusing on four groups of toolsto promote and
encourageindustry to initiate cleaner production programmes. He concludes by suggesting that, to be successful, cleaner production requires a shared
vision.

Thefour chapters of this section on the international dimension of environmental management systems and cleaner production share a number of
common themes, including discussion on:

the key drivers of and business need for environmental management systems and cleaner production;
thelink between stakeholder reguirements and the need for businesses to demonstrate improvementsin environmental performance;

the positive benefits of the international harmonization of environmental management systems standards, coupled with the potential disadvantagesto
SMEsand developing countries exporters;

trade globalization and the creation of trade barriers;

the requirements of the intended users of environmental management systems standards and cleaner production techniques,
the reasons for the reliance on end-of-pipe pollution control technology;

the role of standards and standard-making proceduresincluding | SO 14001.

A binding theme throughout this section isthe way in which environmental management systems standards and cleaner production adoption by
businesses are viewed as constituting a proactive and strategic approach towards environment protection and how these approaches are fundamental
to maintaining and increasing businesses' competitiveness. The section provides a panoramic view of international aspects of environmental
management systems and cleaner production, highlighting the need for industry and governments to develop policies and strategiesto address them.

These key issuesform acentral theme of the following section on national perspectives, which discusses sel ected country experienceswith
environmental manaaement svstems and cleaner production.
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2
Driversfor international integrated environmental management

John Wolfe

Introduction

Itisahealthy sign that experts from different areas of management concern, such as quality and the environment, are motivated to coordinate their
efforts. After all, abusinessreally only wants one management system. To be competitiveit hasto be as efficient as possible, thereforeintegration is
essential.

I would like to begin by taking a somewhat long view of my subject. In doing thisit is hard to avoid certain cliches that characterize business today.
Weareall familiar with them:

Businessisbecoming global.

Global businessis more competitive because thereis more choice.

With lots of choice, once distinctive products and services are treated like commodities.

Commodities can only compete on price.

To get out of the commaodity spiral you must provide added value.

Added value is dependent on differentiation.

Differentiation is no longer dependent only on product or service attributes but also on performance and continual improvement.
Performance no longer refers only to product or service performance, it also refersto organizational performance.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a4 1997 John Wilev & SonsLtd.

< previous page page 15 next page >



< previous pade page 16 next paae >

Page 1€

To be competitive, then, you must have awell-run organization and not just a better mousetrap or mouse-catching service. In addition to the demands
for continually improved product, service and organizational performance, the repertoire of performanceissuesis expanding. The environment isan
important item in this repertoire.

To alarge extent, the environment has become as prominent asit has because of the ever-broadening spectrum of stakeholders and expectations to
which businesses must relate. It isno longer just the financia experts and sharehol ders who make demands at the annual meeting or call up the chief
executive officer (CEO) or theinvestor relations director with importunate questions. There are now environmental groups, employees,
neighbourhood and community organizations, unions, banks, insurers, pension fund managers and consumers demanding information and action.
They all have power in their own way. They can all influence how successful a company will be. To be competitive a company must listen,
understand and perform to expectations.

We can identify at least five clusters of expectations.

Economic: A business cannot surviveif it isnot financially viable. Management must include in the decision-making mix not only a knowledge of
costs and projected revenues but also an awareness of risks and liabilities.

Quality: Customer and client expectations are increasing. Market access and competitiveness more and more mean providing assurance of quality.

Occupational health and safety: Unions, employees and government regul ators want assurance that the workplace is safe and presents no risksto
health.

Environment: An ever-broadening range of constituencies are keeping an eye on environmental performance and seeking corporate commitment to
improve.

Social responsibility: Management isincreasingly being faced with issues and pressures of social responsibility and equity.

Standing back and looking at thisline-up it is easy to see that some coordination is required. Although these demands all represent different areas of
concern, they can be addressed in asimilar way. The organization identifies the issues and expectations, establishes policies and objectives to meet
them, manages their implementation, and monitors, documents and provides verifiable assurance of commitment, performance and improvement.

Proliferation of Systems

Professional bodies, regulators and organizations which develop and set standards have traditionally done little to avoid this"bakanization". They
have orotected turf
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and created areas of complex and arcane specialization. The institutes of chartered accountants have not coordinated their activities with the quality
people, the quality people have not talked to the occupational health and safety (OH& S) people. The OH& S peopl e sometimes talked about the
environment but only because the "business and environment" people were not yet sufficiently organized. Hardly anybody talks much about social
equity.

In thismix, thereal challengeisto begin the coordinating activity. The International Organization for Standardization (ISO) environment and quality
management systems standards have the opportunity to demonstrate by example how thisintegration can take place.

International Standards

Fifteen years ago, when, for the most part, standards were still for engineers and had to do with product specifications, safety and component
interface, international standards could not have played thisrole. But since the establishment of SO Technical Committee 176 on Quality
Management and Quality Assurancein 1979, there has been asignificant reorientation. Standards are increasingly becoming a core element of
strategic business management. As such standards must serve the need for efficient integration or be bypassed asimpractical.

A clear sign that businessisindeed viewing these standards strategically can be found in the new level of business engagement in the devel opment
process. At the inaugural meeting of the |SO Technical Committee on Environmental Management (TC 207) in June 1993, a meeting that was
organized and held within the very short time frame of approximately three months, more delegates from more countries participated than at any other
inaugural meeting of an international technical committee. Participation continuesto grow weekly, with more and more senior-level people becoming
involved.

Thislevel of engagement is part of amore general trend. Stuart Wilkinson (1991) declared that:
the power of standards has been discovered. We are now sending to the standards meetings our very best knights and heroes. Why isthat?
In 1979 it would not have been possible to ask this question. Today it isrhetorical. A more useful question is: Why are systems standards strategic?

We can begin to answer this by characterizing systems standards as horizontal and technical standards as vertical. The horizontal standard cuts across
the functions of an organization and isintegrating, coordinating and holistic. It affects the strategic direction and overall performance of the business.
A vertical standard compartmentalizes and stays within clearly defined organizational functions. It is seen as atechnical not abusiness concern. This
distinctionis of considerableimoortance to both environmental standardization and manacement svstems standardi zation.
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Without wishing to force the point, | think that we can recognize anatural affinity between this kind of horizontal thinking and our changing
relationship with the environment. Many analysts have remarked that the reason we are in our current environmental messis that we neither saw nor
recognized the importance of the ecosystems of which we are apart. In short, we were neither system thinkers nor horizontal thinkers: we were
vertical thinkers. The engineer or designer was responsible for product specifications and not for the waste problem created or the resources needed to
manufactureit. We tended to work and think and develop standardsin silos of discrete activity and not in interconnected open systems.

Cleaner Production

It hastaken along time to wake up to the reality that environmental systems are a business systemsissue, and that business, supported by appropriate
public policy and standards, can be one of the greatest agents of change and improvement for the environment.

Key Drivers

To understand how we got wherewe areit is useful to go back and look at the chain of eventsthat led directly to international environmental
management standards activity.

If any single event forced the connection between business and the environment on to the world's political and economic agendait was the United
Nations Conference on Human Environment held in Stockholm in 1972. This conference signalled the industrialized world's recognition that it finally
had to face up to the environmental problems that uncontrolled industrial devel opment was causing. Or as Richard Sandbrook, a participant in that
first conference. out it. it was time to take responsibilitv for the "effluence of the affluent".
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This conference resulted in the adoption of aglobal action plan for the environment and in the creation of the United Nations Environment Program
(UNEP), which was charged with building environmental awareness and stewardship. An independent commission was also established following the
conference, the World Commission on Environment and Development (WCED). It took upon itself the task of reassessing the environment in the
context of development and providing aprogress report. The commission, headed by Gro Brundtland, who later became the Prime Minister of
Norway, published itslandmark report, entitled Our Common Future, in 1987. It isin this report that we first find the term " sustainable development”
and the call for industry to devel op effective environmental management systems.

By the end of 1988 over 50 world leaders had publicly supported the report and were calling for amajor international event to discussand act onit. In
1989 the UN decided that there would be a United Nations Conference on Environment and Development (UNCED), also know as the Earth Summit.
This conference was held in Rio de Janeiro in June 1992.

In the period leading up to the earth summit, 1SO and the International Electrotechnical Commission (IEC) became directly involved. Maurice Strong,
the Secretary General of UNCED and the driving force behind its organization, wanted to ensure that business was fully engaged in the process. He
had asked Stephan Schmidheiny, a Swissindustrialist, to be his principal adviser on businessissues. To perform thisrole, Schmidheiny established
the Business Council for Sustainable Development (BCSD). One of the things this council did wasto go to the two international standards
organizations to see what they were doing in the area of environmental management and to encourage them to become more active.

Thisrequest from BCSD was very timely. It was consistent with work that was ongoing within the ISO/IEC President's Advisory Board on Technical
Trends, the ad hoc group on Long Range Planning and the ad hoc group on Environmental Labelling. And so in August of 1991 the SO and IEC
formally established the Strategic Advisory Group on the Environment (SAGE) to study the situation and make recommendations.

With Frank Bosshardt of BCSD as chair, SAGE was asked to assess the need for standardization in the area of environmental management. Any work
in the area had to ensure acommon approach to management that would enhance both business and environmental performance and facilitate trade.
Thework of SAGE produced two major outcomes:

aseries of |SO/IEC recommendations on environmental management submitted to the UNCED preparatory conference in January 1992;

in October 1992, arecommendation to the I SO/IEC to create anew 1SO Technical committee to develop standards in the area of environmental
management.

Both of these outcomes were effective:

The call for better environmental management became akey element of the main documents that came out of UNCED: Agenda 21, the
comorehensivenolicv
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guidance document, and the Rio Declaration, aset of principles for achieving sustainable devel opment.

In January 1993, the | SO created a new technical committee, TC 207, to develop standards in the area of environmental management. Canada was the
awarded the management of the secretariat for 1SO TC 207 and the inaugural plenary session was held in Toronto in June 1993. The work had begun
inearnest.

When the BCSD first approached the ISO and IEC it was not by accident. BCSD came to these organizations because they felt that the ISO/IEC
system was effective for building international consensus and agreement. BCSD al so recognized their work in the fields of water and soil quality as
particularly valuable.

Thenew ISO TC 207 on Environmental Management has been given amore strategic mandate: to develop horizontal standards for environmental
management toolsand systems.

Tofulfil itsmandate TC 207's programme of work has been divided up among more than 20 committees. A great deal has been accomplished sinceits
inception.

| believe that the committee reached an important watershed at its third plenary meeting, in June 1995. Over 500 people from nearly 50 countries,
including 21 developing countries and 22 international liaison organizations, gathered in Oslo, Norway for the third plenary meeting of TC 207. This
compares with some 320 del egates from 25 countries attending the second plenary in Brisbane, Australiain 1994. The plenary itself took placein two
sessions, on 26 Juneand 1 July. The week in between was filled with over 75 scheduled meetings by TC 207 sub-committees and working groups.

The delegates to the meetingsin Oslo came prepared to work hard. They understood the importance of maintaining TC 207'simpressive rate of
progress, without compromising the quality of the EM S standards it produces. The tone for the meetings was set in a speech by the Prime Minister of
Norway, Gro Harlem Brundtland. In addressing areception for TC 207 delegates, she said, "Y our efforts must aim at real progress, not at petrifying
an ideawhose time has passed. Our common concern must be to constantly improve industry's environmental performance and industry must lead
that way unlessit wantsto beled.”

In theweek of meetings that followed, the essential ingredients of hard work and compromise, leavened with humour, were used to good effect,
resulting in strong progress towards TC 207's ambitious goal of producing international standards on environmental management within the next five
years.

A major advance in the Oslo meetings was the promotion of six key EM S documents to Draft International Standard (DIS) status. This means that
they are considered ready for asix-month final review and ballot before publication as 1SO standards. Two of the most critical documents are:

1SO DIS 14001 Environmental management systemsspecification with guidance for use;
1SO DIS 14004 Environmental management svstemsaeneral auidelines on environmental management orincioles. svstems and sunportina techniaues.
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The management systems elements that an organization must put in place to haveits environmental management system (EMS) officially
certified/registered are outlined in the 1SO DIS 14001 specification document (in Canada, the Quality Management Institute (QMI), adivision of
CSA, and similar organizations will register acompany’'s EM S to the requirements).

A much broader approach istaken in the |SO DIS 14004 guidance document, which provides useful background information, examples and practical
tips. By providing both guidance and specification in environmental management systems, the 1 SO 14000 series of standards will meet a broad range
of business needsfrom general advice and guidance all the way to third-party registration. The core 14001 and 14004 standards were targeted for
publication in mid-1996, and in fact was published in the autumn of 1996.

Three other important documents also went to DI S status, in the area of environmental auditing at the Oslo meeting:

1SO DIS 14010: Guidelinesfor environmental auditinggeneral principles;

1SO DIS14011.1: Guidelinesfor environmental auditingaudit proceduresPart 1: auditing of environmental management systems,
1SO DIS 14012: Guidelines for environmental auditingqualification criteriafor environmental auditors.

These documents, also now published, will help provide the necessary framework for fair, consistent environmental auditing. They will complement
the 1SO 14000 EM S standards and will make third-party registration possible. New work will begin in the related areas of environmental site
assessments, initial review and the management of audit programmes.

Also moved to DIS status at Oslo was I SO DIS 14060: Guide for the inclusion of environmental aspects in product standards. This document will be
aguidefor standard writersin areas outside environmental management, and | SO is giving the document afinal review before publishing it as SO
Guide 64.

In Oslo, TC 207 continued to move ahead in all itswork areas; in addition to the new DI Ss, progress was made in the documents being devel oped for
environmental |abelling, environmental performance evaluation, life cycle assessment, and terms and definitions.

In environmental |abelling, standards are being devel oped for three types of 1abelling programmes. Type| labelling programmes are called
"practitioner" programmes, that is product- or product category-based |abelling programmes such as Canada's Environmental Choice Programme or
Germany'sBlue Angel Programme.

Thetypel standardswill provide acommon approach for these programmes. Type |1 [abelling programmes are based on common terms and
definitions which are then used for self-declared claims. Type |1l programmes are based on a"report card" concept, much like existing nutrition
labels. Thelabelling serieswill also eventually include a standard outlining a set of principles common to al types of labelling programmes.

In the area of environmental performance evaluation, aworking draft of aguideline has been developed. This document will provide an organization
with auidance on
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how to devel op and implement an ongoing internal evaluation system. It will also provide guidance on the development and selection of performance
indicators.

Inlife cycle assessment, severa standards are being developed. They deal with each stage of the environmental life cycle assessment of a product,
including inventory assessment, impact assessment and improvement assessment.

The actual publication of five documentswas afirst for TC 207 and marks anew stagein its development. With these documents published, TC 207
and several of its sub-committees are taking steps to establish and strengthen links with organizations that will use or reference standardsin the 1ISO
14000 series. These include the European Committee for Standardization (CEN), the World Trade Organisation (WTO), ISO/TC 176 in quality
management systems and CASCO, the | SO Council Committee on Conformity Assessment. Thelatter organizationislikely to beinvolvedin
maintaining international consistency for EM S registration schemes.

Practical, Useful and Usable

A large percentage of the world's economy isin the hands of small and mediumsized enterprises (SMEs). In Canada, for example, 82% of companies
have less than 200 employees and they produce 43% of Canadian GNP. | am sure that similar statistics exist for Koreaand for other countries in that
region. The needs of lesser devel oped countries (LDCs) and newly industrialized countries (N1Cs) must also be considered. A flexible system hasto
be responsive to resource issues, expertise and capability issues and cultural issues. The standards must be practical, usable and useful. They must be
easy to understand. They must produce benefits and not just be adrain on resources. And yet, they must provide scope for the state-of-the-art systems
and improvements that |arge transnational s demand and are capable of.

| would suggest that to do thisthere must be a gradualist approach. An organization must be able to enter the system at alevel of performance of
whichit is capable. This must then be supported by the principle of continual improvement. To establish a set of minimum requirements that SMEs
and L DCs cannot possibly meet isto serve only the needs of alimited constituency and would reduce the practicality and usefulness of the
documents. It would be to create a new set of barriers to market access.

There must be practical guidance offered and not just a series of criteriathat constitute hoops to jump through. The objectiveisto improve business
and environmental performance. This means mobilizing these standards effectively; it means getting people to use them. The best test of their success
will betheir accentance bv
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the marketplace. If they arefull of brilliant state-of-the-art thinking but sit on the shelf because nobody can figure them out or use them, they will
havefailed.

The Conformity Assessment Question

If EM S certification or registration is going to become afact of life, then workable, cost-effective aternatives must be developed that provide
opportunities to participate. Serious consideration should be given to the idea of self-declaration. The credibility and acceptability of internal audits
and reviews must be defined and understood. And mechanisms for mutual acceptance and recognition must be made a high priority. The goa isnot to
create exclusionary barriers but to enable, and to provide assurance and recognition of performance and improvement. A system that is or appearsto
be "exclusionary in spirit" will cause organizationsto react negatively to these standards and to opt out of participation.

While the standardsin the | SO 14000 series are al voluntary standards, they are designed to enable the provision of assurance of performance
through audits. Many organi zations may decide to implement an environmental management system with the help of all or parts of 1SO 14001 and
1SO 14004 and then rely on internal, firstparty audit programmes. Many others, however, because of pressure from customers or the public, may
decide to have their environmental management system registered through athird-party audit.

For registration purposes third-party audits must be conducted by accredited registration bodies. It is expected that arequirement for accreditation
programmes will be the use of certified environmental auditors. To use a Canadian example, the Standards Council of Canada accredits registration
bodies for the SO 9000 series of standards and is the body that will also accredit registration bodies for the | SO 14001 standard. Thus accredited
registration bodies such as the Quality Management I nstitute (QMI), adivision of the CSA, will register an organization's EM S in the same way that
an organi zation can now be registered to | SO 9000. Exactly who will certify environmental auditorsin Canadais still not decided. However,
discussions are currently underway with various interested parties and aresolution is expected soon.

Before the release of 1SO 14001 in 1996, many companies around the world elected to register to BS 7750 as an interim approach. Other
organizations took steps to register to the committee draft (CD) 1SO CD 14001 and still others used the SO DIS 14001 draft international standard
(DIS).

< previous page page 23 next page >



< previous pade page 24 next paae >

Page 24

While registration programmes are becoming established, several countries aretaking theinitiative to develop EM S pilot programmesto help bring
their large international traders up to speed with 1SO 14001with the expectation that registration will become a business imperative after 1996.

One special certification issue with which TC 207 is still grappling is EMAS, the European Union's Eco-management and Audit Scheme regulation.
Isit having too much influence on TC 207 and doesit have the potentia to become atrade barrier? Added to thisisthe fact that in June 1993 the
European Union (EU) gave CEN, I SO's European regional equivalent, the mandate to deliver an EM S standard within 18 months from March 1994.
If the 1 SO process doesn't satisfy the EU, will there be competing standards? Fortunately, the compromises reached in Oslo between the European and
non-European countries appears to be salable to EU officialsand it islikely that 1SO 14001 will be accepted as an alternative to EMAS, with minimal
additional requirements contained in ashort bridging document.

Environmental Standardsand Trade
Exclusionary barriers are an international trade issue. It isworth recalling that one of the stated purposes of the ISO isto facilitate trade.

The basic premise of freer trade agreements, such as the General Agreement on Tariffsand Trade (GATT) and the World Trade Organisation (WTO),
isthat open market access creates greater efficiencies of production and distribution and a more even and equitabl e distribution of economic
opportunity and benefit. Standards are one of the major fulcrums of these agreements. They can be used either to create local and idiosyncratic rules
and hence barriersto accesstoo often the traditional roleor they can be used to enable compatibility and interchangeability and hence remove barriers.
Products and servicesthat are compatible and interchangeable move more freely through world markets than those that are not.

The criticism levelled against finding consensus-based compatibility isthat it promotes downwards harmonization. Thisis especialy truein the
environmental areawhere environmental groups, who in general are for more command-and-control regulation rather than voluntary standards, warn
of the possibility of reduced performance levels. Business people in devel oping countries, on the other hand, do not want foreign standards which they
cannot meet imposed on them in the name of harmonization. They see this as an infringement of national sovereignty and the creation of barriersto
trade. Trade agreements recognize national sovereignty and national treatment. Each country hasthe right to set its own levels and each country must
aive the same treatment to the products and services of foreign companies asit givesto its own.

How, then, do you "level the playing field" and make the game fair for al the players without lowering standards on the one hand or creating non-
tariff barriers on the other? The answer of TC 207 isto develop a private-sector, assurance-based, systems approach based on the principle of
continual imorovement:
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private sector to avoid the issue of national sovereigntymarket forces areinternational;
assurance-based, using appropriate mechanisms and agradualist approach, because what gets measured gets done;

systems-oriented because we must deal with theseissues holistically and strategically, we must encourage and enable innovation and rethinking if we
are to achieve the magnitude of change required;

and based on the principle of continual improvement because the approach is gradualist and designed to encourage entry at any level and because the
status quo issimply no longer acceptable.

Meeting the Challenge

Inthefinal analysis, the success of this endeavour will only be ensured if industry uses the standards. They must be useful and usable. They must
enable not only improved environmental performance but also improved business performance, and not just for large transnational companies. They
must be accessible to small and medium-sized enterprises and to the businesses in devel oping countries. They must be usable at all levels of
performance and capability.

The ambitious plans of TC 207 called for the first documents to be published in 1996. It isvery likely that the | SO 14000 series of environmental
management standards will spread much more quickly than the | SO 9000 series of quality standards did. The management systems standard cultureis
now established, the need is perceived by business and the infrastructure is there to support it, with over 100 000 organizationsin 93 countries now
registered to 1 SO 9000 alone.

These new standards will continue to increase the strategic importance of international standards. They will become an integral part of the mechanism
of global trade. And by enabling improved environmental performance they will be contributing to one of the key purposes of standards, one that we
should not lose sight of: they will be contributing to the public good.

Ultimately industry will only improveits environmental performance when it has a strategic and competitive interest in improving its environmental
performance. The more international standards can do to encouraae. facilitate and become afocal point
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for these interests, the more they will be serving the larger interests of the public good.

Conclusion

In summary, the environmenta trends that have gathered momentum for the past 30 years cannot be stopped, and they should not be ignored. They
are growing. Eventually, their influence will touch every corner of the global business community.

Today, the SO 9000 standards are becoming the standards by which business does business. In afew years, the SO 14000 standards will play a
complementary and supporting role.

The SO 14000 standards will be voluntary. They will provide business with the tools to meet growing environmental pressures. They are responsive
to the potential environmental negatives of modern business.

At the same time, the | SO 14000 series approaches environmental management from a positive perspective. Like the SO 9000 series, it assumes that
the more efficient and quality driven an organization is, the more competitive it becomes.

The SO 14000 standards will be appropriate for businesses of all kinds, all sizes, al types. It isthe key to meeting the environmental demands of
consumers, customers, suppliers, bankers, investors and legislators. At the sametime, it isan opportunity to improve efficiency and competitive
ability.

To preparefor SO 14001, it isimportant to have commitment from top management. And it hel ps to be familiar with process management standards
such asthose in the | SO 9000 series.

Environmental management standards are systematic. They help acompany establish whereit isin the present, whereit plansto go in the future and
how it must meet its own individual targetsto get there. Along the way, they help develop communication and reporting systems and performance
monitoring systems, so performanceis ultimately improved. Environmental management standardswill affect all businesses profoundly at some point
in the not-too-distant future.

Note
It is acknowledged that the basis of this chapter has already been used in various materials produced by the Canadian Standards A ssociation.

Reference
Wilkinson. S. (1991) Canadian Intellectual Propertv Review. Vol. 8
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3
Aninsight into the devel opment and implementation of the international environmental management system | SO 14001

Oswald A. Dodds 1

Introduction

The management of an organizationwhether private or public, large or small, wherever it islocated in the world, whatever the culture and state of
development of its host countries, whatever its products or servicesneeds to be efficient and effectiveif it isto survive and prosper.

Organizations need clear parametersor rulesto guide their personnel and customers. Most people would see such concepts as " systems'arrangements
of parts which work together asawhole, in this case designed to move the organization towards its goals (be they profit, quality, service, customer
satisfaction or whatever elseisrelevant).

Therewill clearly be many "systems'for production, sales, marketing, finance, safety and so on. Some will be clear, comprehensive, written and well
known by all

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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involved in their use. Others may not; they may be handed down from operator to operator, salesperson to sal esperson, part of the culture or
informality which surrounds some organizations and people. Isthis|latter approach efficient and effective? Do the organization and its customers
benefit? What about new peoplehow do they find out what goes on in the organization and how they are expected to perform their roles?

| start from a position which opposes such informal approaches to management. | also opposerigidity and excessive formality. My preferenceisfor
written systems, regularly reviewed and updated, written in as plain astyle as possible, which are relevant to, known by and used throughout the
organization. Practicality and cost areimportant considerations but, in s mple terms, written systems should cover all significant aspects of the
organization and its mission (or purpose). It isessential that all elements of such systems can be interlocked (where necessary and appropriate) to
achieve maximum effectiveness at minimum cost.

| am &l so concerned to avoid duplication of effort and to use best practice wherever possible. How can this be achieved? One obvious option is by
using and refining other systems. Another is by the use (and adaptation) of a"model", developed perhaps by atrade association or professional,
learned or other body. Such "models" exist for many aspects of management and for many other issues. Clearly, the needs and wishes of customers
and suppliers, export requirements, legal issues and the activities of competitors must al so be considered in devel oping the business management
system(s).

| am led to conclude that there is aneed for a systems-based approach to managing any organization and that thisis best achieved through the creation
and use of awritten management system, using arecognized "model" which is accepted at |east nationally, preferably on aregional (say continent)
basisand idedlly at an international level. | also suggest that a series of linked parts, following an agreed common core, will best serve the purpose and
be effective and efficient most of the time. In many countries, legal requirements reinforce the need for such an approach.

Given the above comments, | believe that the national and international standards writing bodies (e.g. British Standards I nstitution (BSI), European
Standards Body (CEN), International Organization for Standardization (1SO)) have amajor role to play in producing the necessary standards through
their consensus-based procedures. "Quality" aspects (the | SO 9000 series of standards) are dealt with by 1ISO TC 176, and 1SO TC 207 was created in
1993 to deal with environmental management tools and systems. Discussions have also commenced and faltered within I SO on the need for integrated
business management system standards and when, how and by whom they should be produced.

Standards bodies operate through committees, sub-committees and working groups, each composed of nationally nominated del egates and experts
which meet and agree any standards for formal approval by the standards body. The processistraditionally slow and cumbersomearesult of the need
to achieve aoreement between awide ranae and larae number of individuals and countries.
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Environmental ManagementWhat Is It and Why s It Important?

With theincreasing worl dwide concern about the environment (sustai nable development, ozone depletion, destruction of thetropical rainforestsetc.)
and the actual or potential effects of business, industry and the private citizen on the future of planet Earth aswe know it, there is pressure on
organizations of al types to manage their impacts on the environment. Managing (for) the environment isarelatively new concept to many in
business, industry, commerce and local and central governments throughout the world. Times and attitudes are changing and the environment isalso
emerging as good (and profitable) business.

Many organizations, perhaps prompted by concerned external bodies (e.g. financial institutions and pressure groups), wish to improve and
demonstrate their environmental achievements and performance. Many also do so against the background of increasing awareness of environmental
issues and pressure for improvement from customers, shareholders, employees and the public, aswell astheincreasingly demanding requirements of
legislation. These pressures were reflected in documents such as the |CC Charter for the Environment, the Keidandran Principles, Global
Environmental Management Initiative (GEMI), the Baldridge Award and many more and, perhaps as a consequence, by requests to standards writing
bodiesto produce standards for environmental management systems. Many such bodies and (in Europe) regional bodies established advisory groups
and/or technical committees to begin the standards writing process. Thisishow BSI cameto createits Technical Committee and how the British
Standard BS 7750 came into being. 1SO received the same reaction from its members and others and, eventually, TC 207 was created with TC 207
SC1, established to produceinternational ly agreed environmental management system documents.

TC 207 first met in June 1993 and has a Canadian secretary (from the Canadian Standards A ssociation) and chairman. It recently had 67 1SO
membersinvolved inits discussions and 27 recognized liaison bodies. It isworking through six sub-committees and two direct reporting working
groups. Theseare:

Sub-Committeel Environmental Management Svstems

Secretariat UK (BSIBritish Standards Institution)
Sub-Committee2 Environmental Auditina

Secretariat Netherlands (NNINederlands Normalisatie | nstituut)
Sub Committee3  Environmental Labellina

Secretariat Australia(SAStandards Australia)

Sub Committee4  Environmental Performance Evaluation

Secretariat USA (ANSIAmerican National Standards I nstitute)
Sibh Committee5 | ifeCvcle Analvsis
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Secretariat Germanv (DINDeutsches I nstitut fiir Normuna eV)
Sub Committee6 Termsand Definitions
Secretariat Norwav (NTSNorweaian Technical Standards Institute)

Working Group one has a German (DIN) convenor and deals with "Environmental aspectsin product standards"a guide intended for other standards
writing groups/committees to remind them to write environmental issuesinto product and other standards.

Working Group two has a New Zealand convenor and islooking at the use of 1SO 14001 and 1SO 14004 in the forest industry.

1SO TC 207, Sub-Committee 1Environmental Management Systems

The chairman and secretariat of SC1 are from the UK (BSI). The Sub-Committee was given three work itemsto deal with. These are:
Environmental management systemsspecification with guidancefor itsuse.

Environmental management systemsgeneral guidelines on principles and their application.

Environmental management systemsguidelineson special considerations affecting small and medium-sized organizations.

At itsfirst meeting (in October 1993) in Amsterdam, the Sub-Committee formed two working groups to produce the " Specification" (WG1) and
"Guidelines' (WG2) documents referred to above. The committee also decided to deal with itsthird work item initially by appointing specialists
(from Ireland and Denmark) to focus on small- and medium-sized enterprise (SME) issues and to ensure that SM Es were not over-looked by the other
groups. It has now created atask force to examine the issue in more detail.

SC1 also agreed avery ambitious timetable for completing itswork.
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The SpecificationContent and Approach of 1SO 14001

The Working Group drafting | SO 14001 worked long hours seeking to agree a consensus-based document. Thisinvolved many hours of hard
bargaining and negotiationsnot only on the need for, or basis of, an | SO environmental management system, but (mainly) on the detailed content of
the proposed document. Reconciliation of different regional, legal frameworks and cultural and economic issues proved difficult but significant
progress was achieved on all fronts.

The Working Group'sintentionthe production of agood systemhas been realized, without compromise, asthe group believes (from my perspective at
least) that the approach will achieve benefit and acceptance on an international basis. Several statements have been inserted to emphasize that the
intent of 1SO 14001 has been to recognize and reconcile regiona and national differences and not for the document to produce arigid (uniform)
output-focused system, to create barriersto trade or to concentrate on a system leading to enhanced performance rather than a performance-based
system. These were difficult concepts to understand for many expertsinvolved in the SC1 and its working groups and will, no doubt, be difficult to
"sell" to othersin the future, but the determination to do so exists throughout those involved.

The structure of 1SO 14001 is:
Introduction
Scope
NormativeReferences
Definitions
Environmental management system requirements
Informative Annex
A Guidance on the use of the specification
B Links between | SO 14001 and 1 SO 9001
CBibliography
Tables 3.1 and 3.2 showing correspondence between 1SO 14001 and | SO 9001 (Reproduced as Tables 3.1 and 3.2 in this chapter)
The Specification's (1SO 14001) environmental management system clause headings are:
General requirements
Environmental policy
Planning
- Environmental aspects
- Legal and other requirements
- Objectives and targets
- Environmental management programme(s)
Implementation and operation
- Structure and resnonsibilitv
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Table 3.1 Correspondence between 1SO 14001 and | SO 9001
1SO 14001: 1996 SO 9001: 1994
General requirements 4.1 4.2.1 1st sentence  Genera
Environmental policy 4.2 411 Quality policy
Planning 431
Environmental aspects 431
L egal and other requirements 4.3.2 1
Objectives and targets 433 2
Environmental management programme  4.3.4
| mplementation and operation 423 Quality planning
Structure and responsibility 4.4.1 412 Organization
Training, awareness and competence 442 418 Training
Communication 443
Environmental management system 444 4.2.1without 1st ~ General
documentation sentence
Document control 445 45 Document and data control
Operational control 4.4.6 4.2.2 Quiality system procedures
4.4.6 4.33 Contract review
4.4.6 4.4 Designcontrol
4.4.6 4.6 Purchasing
4.4.6 47 Control of customer-supplied product
4.4.6 4.9 Process control )
446 415 Handling, storage, packaging,
preservation & deliverv
4.4.6 4.19 Servicing
4.8 Product identification and traceability
Emergency preparednessandresponse  4.4.7
Checking and corrective action
Monitoring and measurement 4.5.1 1st & 3rd paragraph 4.10 Inspection and testing
412 I nspection and test status
o 4.20 Statistical techniques
Monitoring and measurement 4.5.1 2nd paragraph 411 Control of inspection, measurement and
. test equipment
Non- c?nfogcntance andcorrectiveand 4,52 1st part of 1st sentence  4.13 Control of non conforming product
RlGH-Zonformance and corrective and 4.5.2 without 1st part of 1s4.14 Corrective and preventive action
&rwaglveactl on sentence .
ecoras 453 4.16 Control of quality records
Environmental management system audit 4.5.4 417 Internal quality audits
Managementreview 4.6 4.1.3 Management review
1 Legal requirements addressed in | SO 9001, 4.4.4. 2 Objectives addressed in 1SO 9001, 4.1.1. 3 Communication with the quality stakeholders
(customers).

Source: International Standard 1SO 14001, BSI 1996.
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Table 3.2 Correspondence between SO 9001 and 1SO 14001
SO 9001: 1994 1SO 14001: 1996
Management remons bility

Quality policy 411 4.2 Environmental policy
431 Environmental aspects
1 432 Legal and other requirements
2 433 Objectives and targets
o 434 Environment management programme(s)
Organization 412 441 Structure and responsibility
Management review 413 46 Management review
Quality system
General 421 1stsentence 4.1 General requirements
4.2.1 without 1st 444 Environmental management system
. sentence documentation
Quality system procedures 422 446 Operational control
Quiality planning 423
Contract review 4.33 4.4.6 Operational control
Designcontrol 4.4 4.4.6 Operational control
Document and data control 45 445 Document control
Purchasing 4.6 4.4.6 Operational control
Control of customer-supplied product 47 4.4.6 Operational control
Product identification and traceability 4.8
Process control 4.9 4.4.6 Operational control
Inspection and testing 4,10 4.5.1 1st & 3rd paragraph M onitoring and measurement
Control of inspection, measuring and test 411 4.5.1 2nd paragraph Monitoring and measurement
equipment
Inspection and test status 412
Control non conforming product 4.13 4.5.2 1st part of 1st sentence Non conformance and corrective and
) preventiveaction
Corrective and preventive action 4.14 4.5.2 without 1st part of 1st  Non conformance and corrective and
sentence preventiveaction
447 Emergency preparedness and response
Handling, storage, packing, preservation and 4.15 4.4.6 Operational control
delivery
Control of quality records 4,16 443 Records
Internal quality audits 4.17 44.4 Environmental management system audit
Training 4.18 4.4.2 Training, awareness and competence
Servicing 419 4.4.6 Operational control
Statistical techniques 4.20
443 Communication

is -

1 Legal requirements addressed in | SO 9001, 4.4.4. 2 Objectives addr

(customers). .
Source: International Standard 1SO 14001. BSI 1996

in1SO 9001, 4.1.1. 3 Communication with the quality stakeholders
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- Training, awareness and competence
- Communication
- Environmental management system documentation
- Document control
- Operationa control
- Emergency preparedness and response
Checking and corrective action
- Monitoring and measurement
- Non-conformance and corrective and preventive action
- Records
- Environmental management system audit
Management review

Of major concern throughout the discussions were the possible impact, relevance and consequences of the European Union's Eco-management and
Audit Scheme (EMAS) on any | SO standard(s) in the areas of environmental management systems and environmental auditing. EMAS, agreed in
June 1993, introduced, on a European-wide basis, a scheme whereby eligible companies which comply with it can be assessed and awarded a "Euro-
logo" signifying their participation in and compliance with the scheme. One method of achieving compliance (not the only one) is by certification to
EU-approved national, European (CEN) or international standards. |ndeed, the European Commission has "mandated" the European Standards Body
(CEN) to produce the necessary European standards. Clearly, such a mandate places CEN and its members under an obligation which can be achievec
(through joint working arrangements known as the Vienna Agreement) at 1SO level, but the level of detail required by EMAS and the CEN mandate's
timetable place extra pressures on European members of 1 SO, hence the debate and concerns by European and non-European members alike! CEN
has agreed to adopt the | SO standards without change and submit them for approval under EMAS. It must a so be remembered that CEN may be
(effectively) forced to write its own standards or adapt 1SO standards dealing with the subject, e.g. 1SO 14001, if the ISO products (i.e. standards and
quidelines) cannot be "approved” under EMAS.

The GuidelinesContent and Approach

Working Group 2 of SCI set itself asimilar production target to that of WGI. The Guidelines document, | SO 14004, is guidance based only and has
not been prepared with certification (assessment) in mind. It isintended to introduce the reader to the concepts and principles of environmental
management systems, to reference publications and principles from around the world and to offer organizationsinformation to help them embark on
environmental management. The document has been written to complement the Specification-based document 1 SO 14001, which will allow
oraanizationsto transfer to the latter document with minimum difficultv should thev wish to do so.
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the 1SO StandardsTheir Intended Users?

Throughout the preparation and production process so far, the needs and wishes of all types and sizes of organizationthe intended users of the
standardshave been paramount. These needs have been considered in the context of developed and devel oping areas of theworld and in away
intended to be useful and acceptable to any organization regardless of their type, activity or location. As stated earlier, local conditions and economic
factors have been considered and the documents constructed, throughout their devel opment, with theseissuesin mind. National legal systemson a
worldwide basishave al so been considered, as have the various approaches to the enforcement of legislation and the use of the courts.

Clearly, the experience of some countriesin the development and use of standards for environmental management systems hasinfluenced the

devel opment process, as have the experiences of practitioners, many of whom are from Europe and the so-called developed and/or industrialized areas
of theworld. It ishowever, in my view, amistake and also premature to equate such experience and input as leading to | SO standards merely
applicablein European-styleindustrial economies. It is also the case that the standards are being written to be applicable to manufacturing, service,
large and small organizations of every typeon the worl dwide stage.

The authors of the standards are representatives of business, industry, learned bodies, consumers and many cther groups and they quite properly
reflect the views of their "sponsors' in the process. Practitioners al so feature prominently as Working Group members. Documents are only created
wherethereis an accepted need.

| hope that the Sub-Committee/| SO vision that standards are necessary is shared by awide audience which will assist in the development process and
that businesswill use the emerging documentsearly experience suggests that many are doing so.

Note

1. Theviews and opinions expressed are not necessarily the views of Northampton Borough Council, BSI or 1SO and its members, and are those
of the author onlv.
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4
International voluntary standardsthe potential for trade barriers

Kerstin Pfliegner 1

Introduction

The development of voluntary standards for environmental management started in 1992 in Britain with BS 7750, was followed by several other
European countries and the European Union's Eco-management and Audit Scheme (EMAS) and has now reached an international level. The ISO
14000 series of standards on environmental management currently developed by the International Organization for Standardization (1SO) hasthe
objectives of improving environmental performancein industry and facilitating trade. By providing an international standard for environmental
management systems (1SO 14001), SO isaiming at achieving a harmonization of such national and regional standards.

The difficulty of setting aworldwide standard isthat it has to be applicable in countries with widely different levels of economic devel opment and
environmental regulation. Given both economic and regulatory differences, in particular between developed and devel oping countries, and the fact
that the latter are underrepresented in the process of setting the 1 SO 14000 standards, concerns might be raised that the standards could lead to the
requirements and management systems of advanced industrial nations being imposed on devel oping countries. The latter are not sure whether the
industrial sector in devel oped countrieswill adopt environmental management systems (EMS) on awide scale and whether these policieswill restrict
or facilitate their exports.

A recent survey conducted by the United Nations Development Programme (UNDP) among expertsinvolved in the | SO 14000 standard setting has
shown that there is uncertainty whether the standards will create non-tariff trade barriers or not.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & Sons Ltd.
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One of the main arguments against 1SO 14001 being discriminatory isthat certification to the standard is voluntary. As avoluntary scheme, the
standard cannot create an official trade barrier as defined by the World Trade Organization (WTO) in its Technical Barriers on Trade Agreement
(TBT). However, the effect of SO 14001 on devel oping country trade will depend on the status that the standard gains in conducting business. The
wide implementation of SO 9000 series of standards has proved that, although the standards are voluntary, they have become arequirement for
supplying organizations worldwide. The sameis expected to happen with 1SO 14001. At present, governmentsin industrial countries are considering
the role of this standard within their regulatory system. In the European Union, | SO 14001 certification may satisfy the EM S requirement of the
EMAS regulation.

Asalso discussed by United Nation Conference on Trade and Development (UNCTAD) (see UNCTAD 1995) and United Nations | ndustrial

Devel opment Organisation (UNIDO) (see Luken et al in ISO/CASCO 1995) | SO 14001 has the potential of both positive and negative trade impacts.
Requirements for 1SO 14001 certification, whether demanded by marketplace or government, can disadvantage producersin developing countries
which, for various reasons, have difficultiesin becoming certified. Those producers may suffer aloss of competitiveness or even market access. On
the other hand, positive trade effects are possible for those devel oping-country firmsthat achieve certification. The potential of SO 14001 to create
non-tariff trade barriersis analised in the following sections, asiswhether firmsin developing countries are confronted with special difficultiesin
obtaining EM S certification and how such problems could be mitigated.

Potential Positive Effects on Trade

The fact that 1SO 14001in contrast to the European Union and British schemesdoes not include an absol ute performance component might have, apart
from possible other shortcomings, positive effects on devel oping country trade. Certification may be easier to achieve since acompany isalowed to
set its own environmental performance objectives based on the national regulatory system.

Certification of acompany's EMS may increase credibility with buyers, financial institutions, insurance companies, regulators and consumers.
Certified companies might achieve increased competitiveness, faster and wider market access, improved market share and higher export earnings.
Particination of developina countriesin 1SO
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14001 may increase therate of foreign investment viaimproved confidence in local management capabilities.

However, according to asurvey conducted by UNIDO among industry associations and standardization bodiesin devel oping countries, non-
compliance with |SO 14001 is perceived by the majority of organizations as athreat to the competitiveness of local companiesand islikely toimpose
abarrier to trade (see UNIDO 1995a).

Potential Barriersto Trade

Even if companiesin devel oping countries do not have to become I SO 14001 certified themselves, they may have to consider at least certain EMS
requirements, if certification spreads among firmsin developed countries. The reason isthat the life cycle approach underlying EM S considers the
environmental performance of suppliers and contractors and this may lead to substitution of inputs or the placing of special requirements on

devel oping country production processes. The fact that an SO 14001 EM S is company based may force suppliers to comply with different
requirements for each company to which they sell products. The difficulties of meeting those requirementsincrease if they are conflicting or if
environmental criteriaare only of secondary importance in the supplier country (see UNCTAD 1995).

Producers in devel oping countries might consider the standards a barrier to trade if they face problemsin obtaining certification or fulfilling the
environmental requirements of their customers. There are anumber of likely obstacles on both the policy and enterprise level, which are described in
thefollowina sections.
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Lack of participation and information

In contrast to national or regional standard setting, the process of devel oping international standards by 1SO is open to participation by every country
with an 1SO member body. Although the number of developing nations that are P-members (have theright to participate and to vote on draft
documents) of TC 207, the committee working on the | SO 14000 series, increased to 27 by September 1996, most countries report that they are
unable to participate effectively in standardization activities. 2 Dueto insufficient financial resources, they cannot send representatives regularly to
1SO meetings. The lack of active participation ininternational standard setting deprives devel oping countries of the possibility of articulating their
interests and influencing the outcomes. Standards, rules and procedures are mainly set by industrialized countries and representatives from large
companies, whose perspectives might be different. For countriesthat are not |SO members, draft standards are not accessible. These countries are
disadvantaged in so far asthey only have access to the standards when they are published and consequently they lag behind nationsinvolved in the
process of preparing for EM S certification.

Lack of understanding and expertise

According to the UNIDO survey, lack of full understanding of EM S standards by both managers and government officialsis one major obstacle to
developing country participationin 1SO 14001. Misunderstanding of requirements and wrong usage of 1SO 14001 might be caused to some extent by
the way in which the standard iswritten. It leaves room for interpretation by users and needs to be made more concrete before it can be applied in
practice.

A lack of expertise, based on a shortage of qualified auditors and consultants, is afurther obstacle for developing countries. Having been less exposed
to environmental regulations, devel oping country firms may not have the necessary experience to implement an EMS. Many firms might be unableto
fulfill necessary structural and operational changes and to maintain an internal auditing team that meets the standard's requirements without support
and training.

Lack of infrastructure and credibility

Third-party certification might be abarrier for developing countries because of alack of credible domestic certification and accreditation bodies and
the costs associated with such international bodies. Although self-certification is an option allowed under 1SO 14001, its acceptability to clients
remainsto be seen. Lack of funding and specialized skills are the main reasons for inadequate domestic infrastructure. Although 1SO 14001
certification might not require expensive [aboratory or metrology equipment, it will in many cases require consideration of quality management and
health and safetv standards. which themselves miaht necessitate amore
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elaborate infrastructure. The UNIDO expert group identified that many developing countries, least developed countriesin particular, lack government
policies appropriate for the development of a credible certification infrastructure. Governments in these countries often do not emphasize the
development and strengthening of institutions to promote implementation of EM S (see UNIDO 1995b). A lack of or poorly implemented
environmental |egislation deprives firmsin devel oping countries of abasis on which to formulate an environmental policy and to fix objectives and
targets.

Even with existing certification infrastructure in developing countries, exporters may face obstaclesif foreign trade partners do not have confidence
in certificates issued by local organizations. With SO 9000 standards, importersin industrialized countries often requested certificates from reputable
foreign or international bodies. The credibility of a certification system depends largely on the competence of the auditors who carry out the
assessments. In the absence of an international system for qualifying auditors, devel oping countries have to obtain this expertise by enrollingin
training courses from reputabl e organi zations abroad. The problem with gaining credibility isthat there is a strong reputation effect involved. The
credibility of acertification body might be considered differently by various trading partners and is to some extent subjective.

Lack of management commitment

Lack of government incentives, insufficient information and lack of awareness are possible reasons for the low commitment by the management of
developing country firmsto implementing EMS. Additionally, the Confederation of Indian Industries (Cll) identifies aslikely barriersto management
commitment: inability to realize the benefits of EM S, the perceived complexity of the |SO 14001 standard, confusion about the compatibility of SO
9000 standards and | SO 14001 and the impression that implementation of the standards are associated with creating too much paper work (see Cl|
1995). In Mexico, experience with 1SO 9000 has shown that the limited attention traditionally devoted to procedures, documentation and records
represents an obstacle to 1SO 9000 implementation (see International Environmental Systems Update 1995). In Nigerian companies a preference for
individual decision making is often combined with alack of clearly defined organizational structures and lack of training of employees. Manager tend
to prefer the absence of any system at all, because systematic measures are in many aspects constraints on individual decision making or might
interfere with mal practice, corruption or decision making according to other priorities such as personal requests from superiors, religion, tribe or area
of origin. Lack of motivation by employees and even negative reactions to audits and performance requests are identified as additional obstaclesin
both Indiaand Niaeria(see Cll 1995aand Abalaka 1995).
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Lack of technology

Experience with the | SO 9000 series has shown that developing countries face certain difficulties with regard to itsimplementation due to not having
the technol ogies required by the industry to comply with the 1 SO standards (Barrera 1995). Although implementation of an 1SO 14001 EM S does not
directly require certain technical equipment, complying with regulations and continually improving environmental performance might not be
achievable without investing in new technol ogies. Clean technol ogies may not be available in devel oping countries and may have to beimported at
higher costs. The purchase of new technology does a so involve costs for training to upgrade qualifications of employees. Theinvestment in new
technol ogies might be not economically feasible, if exporters have to raise their pricesto uncompetitive levels. Colombian industry reports cases
where foreign buyers have requested specific environmental standards and then backed down from the purchase because of the higher price of the
product (Barrera 1995).

Costsinvolved

According to the results of the UNIDO survey, the high costsinvolved in participating in |SO 14001 are one of the main reasons which make
developing country participation difficult. High costs for consultants and for obtaining and maintaining certification are posing particular problems
for smaller firms. An estimate based on 1SO 9000 experience shows that asmall company that has no environmental programme and no quality
system in place might have to cal culate about US$90,000 for consultant fees, $20,000 for registration costs and $10,000 for registration maintenance
costswhich occur every six months. 3 In addition, costs arise in connection with analysis, documentation and auditing of the EMS and the training of
employees. A lack of credible local conformity assessment infrastructure in devel oping countries might force producers to seek registration by
overseas registrars and to contract consultants from abroad to gain the necessary expertise.

Small and medium-sized enterprises

The difficulties of complying with |SO 14001 will be most serious for small and medium-sized enterprises (SMEs) in developing countries. Lack of
information, lack of qualified staff and the costsinvolved in implementing and certifying an EM S are especially critical for SMEs.

Being sensitive to difficultiesfor SMEs, experts within TC 207 made investigations on SMEs and their capacity to implement EMS. The conclusion
was that no separate standard was needed for SMEs and that 1SO 14001 is applicable for companies of all sizes. TC 207's decision being in contrast
to the need for aspecial SME guideline expressed by delegates from devel oping countries, was recognized during the last plenary meeting in June
1996. A proiect aroup was formed to investicate if
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SMEs encountered difficulties in implementing 1SO 14001 and to report to TC 207 to decide whether future steps have to be taken.

Strategiesto Avoid Trade Barriers

In order to mitigate the difficulties for developing countries, adual approach seems necessary, coordinated so as to achieve the objective of industrial
adoption of SO 14001 and availability of credible certification infrastructure. The contribution of industrialized countriesisimportant in order to
avoid potential trade barriers associated with | SO 14001. A number of strategies are proposed below.

Harmonization and non-discriminatory application of standards

In order to accomplish the positive trade effects achievable by harmonization of national standards, it is necessary for countriesto use the |SO 14001
international standard as a basis for the devel opment and adjustment of national standards. 4 All WTO member countries must carefully control their
activities on standard setting and conformity assessment with respect to the Code of Good Practice defined in the TBT. This code lays down practices
for the preparation, adoption and application of standards that prevent them from creating unnecessary obstaclesto international trade. Furthermore,
the mandate of the WTO has to be clarified before deciding whether and by what means WTO could react if unilateral measuresin the areaof EMS
arenot justifiable or are discriminatory. If environmental management is used as atechnical barrier to trade, steps must be undertaken by aggrieved
partiesto contest the actions of offending parties. Supported by its member bodies, | SO could function as an impartia authority and offer experts,
data or other inputsto WTO in the case of disputes (Navarrelein ISO (CASCO 1995)).

The planned establishment of Quality System Assessment Recognition (QSAR) by 1S0, an evaluation body for national accreditation bodies, could
serve the interest of developing countriesin working towards a credible certification infrastructure. In addition, international guidelines, providing
clarification of the requirements of 1SO 14001, an international uniform system of qualification of auditors and a code of ethics for auditors and
registrars could serve as abasis for harmonized and more objective accreditation and certification procedures.

Infrastructure devel opment

Thereisaneed in developing countries for financial and technical assistance to build up thelocal infrastructure necessary for EM S certification. The
establishment of local certification infrastructure should follow international guidelinesto ensureits credibility. If it has astandards information
centre. acountrv could become amember of
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ISONET, aworldwide network of such centres developed by 1SO to provide access to information about the standards and certification proceduresin
different countries.

Regional cooperation between devel oping countriesin building up infrastructure could overcome the problem of limited financial resources. The
Latin American Integration Association (ALADI), for example, promotes the establishment of acooperation system to strengthen standardization and
certification ingtitutionsin 11 Latin American countriesin order to reduce dependence on extra-regional organizations. 5

Increased information and participation

More active participation in the standard-setting process would alow devel oping countries to gain the necessary information and advance their
interest, and could diminish any psychological barriersthat may arise from the perception that the standards are imposed by industrialized countries.
Within its assistance programme | SO awards travel grantsfor delegates from devel oping countries to one or two meetingsin the hope that this will
generate broader participation. For the future, this programme should be extended.

1SO should allow non-member countries access to draft standards in order to minimize possible negative trade impacts arising from atimelag in
adjusting to standards requirements. 1SO should ensure that international standards are user friendly for developing countries, in particular for SMEs,
and that publications are well disseminated. Devel oping countries, on the other hand, should guarantee that information gained from ISO is
effectively used and distributed within the country.

Awarenessraising and training

Measures to raise awareness of the importance and potential benefits of 1SO 14001 contribute to an increased commitment on the part of both
government and industry in developing countries. In some countries the role of government standards bureaux, which typically have functioned more
asregulators on industry, has to change. Involvement of the private sector in planning and implementing standards and in providing training and
certification isvery important.

Thereisastrong need for training and capacity building related to EMSin developing countries, especialy if they have export-led strategies. Training
should focus on representatives from governments, local training and certification bodies, consultants and business |eaders. Assistance could also
include teaching material and curriculum devel opment. Financial and technical assistance should focus on SMEsin particular, since they will have the
largest need for support. Companies that decide to implement 1 SO 14001 should receive further assistance and implementation facilitation.

Seminars and fellowships for specialized training of individuals are part of 1SO's technical assistance programme for devel oping countries. 1SO also
provides
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devel oping countries with information on training conducted by SO member bodiesin OECD countries. For the future, I SO, in cooperation with
other institutions, should initiate efforts to construct a system by which qualified consultants, trainers and auditorsin environmental management
could be accessed by al countriesin need of their expertise.

Technology transfer

Small-scale producers, in particular, will need technical and financial assistancein order to obtain technol ogies adequate to comply with
environmental legislation and to achieve conformity with 1SO 14001. Thefacilitation of technology transfer serves the needs of producersin
developing countries. Governments in those countries should proceed with the liberalization of their economiesto attract an inflow of clean
technologies. Thisinflow could be supported by the institution of intellectual property rights, assuring their ownersthat their rightsto transferred
technologies are protected. Industries relocating to countries with lower production costswill bring new technologies. However, devel oping countries
have to develop control mechanismsto ensure that the technologies transferred are clean ones (Navarrete in ISO/CASCO 1995).

Support within the private sector

The private sector itself plays an important role in avoiding potential trade barriers which may arise from SO 14001. First, certified companiesin
industrialized countries demanding compliance with specific environmental targets on the part of developing country suppliers should take the
economic, social and environmental conditions of the supplier country into account. Second, they should provide suppliersin devel oping countries
with sufficient time and advance information to adjust to new environmental requirements. Third, purchasersin industrialized countries can help raise
the performance of supplierswith whom they have significant trade relations. Large companiesin environmentally sensitive sectorsin industrialized
countries have experience with environmental issues and are avaluable source of expertise for smaller firmsin devel oping countries. They should
provide consultation and assistance aimed at the transfer of clean technologies and know-how, e.g. in the form of "visiting firm consultants' or
experience-sharingworkshops.

Cooperative strategies within the private sector, especially anong SMEs, should be promoted and supported. Business associations and networks as
well as chambers of commerce can help businessidentify the relevant environmental regulations and ongoing changes. The Confederation of Indian
Industries (CIl) provides an example of an active business network. In addition to awarenessraising on SO 14001, the Cll is organizing training and
conducted arecent workshop on EM Sin cooperation with the International Chamber of Commerce (ICC). These activities are accompanied by a
planned proiect on EMS certification in a cluster of small-scale firms. The purpose
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of thisproject isto demonstrate EM S implementation and actively to support selected small companiesin achieving certification. The demonstration
project will serve as abasisfor the development of an EM S guide for SMEs, which has not yet been provided by 1SO.

Conclusion

The SO 14001 international EM S standard, although voluntary, is expected to become a binding business requirement in certain industry sectors.
Increasing implementation of EM S in industrialized countries might place demands on suppliersin devel oping countries which they could find
difficult to meet. Whereas certification to | SO 14001 could have positive trade effects for devel oping country producers, companies that are not
certified may suffer adverse trade effects. Producersin devel oping countriessmall firmsin particularmay find the high costsinvolved in implementing
and certifying an EM S prohibitive. A lack of information, technology, expertise and credible certification infrastructure are further obstacles faced by
devel oping countries.

In order to avoid potential trade barriers, devel oping countries need to participate more actively in the preparation of international standards such as
1S0 14000. At present, the voluntary standard setting processes are largely dominated by Northern governments and producers. Devel oping countries
will need technical and financial assistancein order to build up an infrastructure that allows them to participate effectively in the SO 14001 scheme.
Small firmsin developing countriesin particular could benefit from cooperative arrangements within the private sector. Support to suppliersin
developing countries by their trading partnersin industrialized countries could also help.

As stressed by the WTO inits TBT agreement, the 1SO has an important rolein creating international standards and facilitating global trade. Only if
WTO member countries adopt | SO 14001, avoid conflicting requirements and carefully control their conformity assessment activities can the
objective of international standard setting be achieved.

Notes
1. The paper reflects the views of the author and not necessarily those of UNDP.

2. Additionally, 11 devel oping countries participate as observer-members. With atotal participation of 38, devel oping countries represent more
than half of al TC 207 members (51 P-and 19 O-members). In 1995 1SO member bodies existed in about 85 countries, among them 46 from
developing nations. See: 1SO database and | SO (1995).

3. The consultancy costs are calculated for an American firm, based on an estimated time frame of two months @ 22 working days @ US$1800
per dav. plustravel costs. hotel etc. In develonina countries the consultancv costs are lower. See UNDP 1996.
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4. In this context, the decision of the European Union whether it will recognize SO 14001 under EMAS isimportant since EMAS s site based
and only open to certification for companieswith an industrial sitein the territory of the European Union. Participation by producersin
developing countries without an industrial sitein the EU is excluded.

5. These countries are Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Mexico, Paraguay, Peru, Uruguay and Venezuela. See ALADI
19095.
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The possibility of cleaner production worldwide

Sybren DeHoo

Introduction

The Cleaner Production Programme was launched in 1989 in response to a decision from the United Nations Environment Programme (UNEP)
Governing Council on the need to reduce global industrial pollution and waste.

The objectives of the programme are to:

increase worl dwide awareness of the cleaner production concept;

help governments and industry develop cleaner production programmes;
foster the adoption of cleaner production;

facilitate the transfer of cleaner production technologies.

To meet these objectives, the programme focuses on the collection and dissemination of information on cleaner production, and on devel oping local
skillsto:

explain the concept;
illustratetechnical applications;
help people devel op cleaner production programmes.

These efforts, initiated through anumber of different activities, have cultivated an ever-expanding informal network of cleaner production experts,
both in the public and private sectors.

Programme activitiesinclude:

information exchange through publications and other written information, as well asthrough a computerised database (International Cleaner
Production Information Clearinghouse - ICPIC);

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
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networking of expertsin variousindustry sectors through working groups;
awarenessraising and training;
support to demonstration projects.

The Cleaner Production Programme is devel oping as aworldwide cooperative effort involving other UN agencies, particularly the United Nations
Industrial Devel opment Organization (UNIDO) and UNEP. It also involvesindustry and industry associations and non-governmental organizations
(NGOs). Industry isindeed the key player in making cleaner production happen. However, governments also have an important catalytic roleto play,
by creating the regulatory and institutional framework needed to incite industry to choose the road towards cleaner production.

The Cleaner Production Programme was strongly endorsed in Chapters 20 and 30 of Agenda 21, and since then has been included in the
recommendations adopted at the Commission for Sustainable Development (CSD) in May 1994. It iswithin this framework that the Organization for
Economic Co-operation and Development (OECD) and UNEP jointly organized, in 1993, aworkshop on "strategies and policies for cleaner
production”, attended by experts from various parts of the world.

On the basis of the outcome of that meeting, a document on Strategies and Policies for Cleaner Production was published by UNEP in 1995. Its
purposeis:

to explain to leaders of government and industry that cleaner production islikely to lead to economic benefits, that there are great opportunitiesto be
seized, and that cleaner production isthe best way of fulfilling the requirements of Agenda 21;

to emphasize theimportance of adopting strategies and policies to implement cleaner production;
to spell out the most effective overall strategy to start a cleaner production programme;

to describe the toolbox of instruments available for implementing cleaner production policies.
This chapter summarizes the contents of that document.

What is Cleaner Production and why Investinit?

Over the past 30 years, the industrialised nations have responded to pollution and environmental degradation in a sequence of "ignore, dilute, control
and prevent". Thelogica culmination of this sequenceis cleaner production (CP), an activity which combines maximum effect for the environment
with substantial economic savings for industry.

Cleaner production means the persistent use of industrial processes and productsdesigned from their inception to prevent the pollution of air, water
and landto reduce waste. to minimize risks to the environment and human health and to make efficient use of raw materials. such as enerav and water.
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Thekey difference between pollution control and cleaner production is one of timing. Pollution control isan after-the-event, "react-and-treat”
approach; cleaner production, on the other hand, is aforward-looking, "anticipate and prevent" approach. And we know that prevention is always
better than cure!

For companies, this means undertaking an assessment (“audit") of products and processes to be able to identify optionsfor cleaner production. In
practice, these optionsfall into five categories:

improve management and housekeeping;

change input materials and substitute toxic materials,
reuse materialson site;

improve product design;
improveprocesstechnologies.

Time and again, demonstration projects have proved that major improvementsin the environmental and economic performance of companies can be
made even without substantial technology changes. To be able to make proper technology and investment decisions such assessment iscrucial, asit
leads, firgt, to better planning and selection of new in-process technologies (cleaner technol ogies) and, second, to asubstantial reduction in the
number of end-of-pipe technol ogies required. The fivestep process described above also makesit clear that financing cleaner production is different
from financing end-of-pipe treatment. The latter will be an investment in well-defined equipment, while CP investment deals with a package of
strongly related technology changesin different parts of a production process.

Investing in cleaner production is cheaper than continuing to rely on increasingly expensive end-of-pipe pollution-control technologies. Even if the
initial investment for pollution control and cleaner production issimilar, over time pollution control costs continue to mount while cleaner production
costslevel off. It isessentia that the benefits of cleaner production and pollution prevention be properly weighed against each other. Usually, cleaner
production options are less costly to implement, operate and maintain over time because of reduced costs for raw materials, energy, pollution control,
waste treatment and clean-up, and continued regulatory compliance. In addition, the greater environmental benefits can be translated into market
opportunitiesfor "greener" products.

Arguments for investing in cleaner production are numerous and have implications for both industry and government. Cleaner production:
leads to product and processimprovements

reduces costs rel ated to end-of -pipe solutions;

saves on raw materials (including energy) and production costs;

increases competitiveness through the use of new and improved technol ogies and through enhanced raw materials efficiency;

improves the health and safety of employees and improves the company's public image;

ensures compliance with national and international reaul ations.
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Itisimportant to stress that cleaner production technologies do exist, are not patented and are widely available and that the techniques for identifying
the technol ogies needed are well developed. It should at the same time be emphasized that cleaner production only partly depends on new or
alternative technologies. As mentioned, it can also be achieved through improvementsin management and operations. Numerous demonstration
projects, in industrialized and devel oping countries, have provided the evidence.

Cleaner Production, Sustainable Development and the Relevance for Devel oping Countries

Cleaner production is now especially attractive to devel oping countries and those in economic transition becauseit providesindustriesin these
countries with an opportunity to "leapfrog" over older, more established industries which are still saddled with costly pollution control technologies.
These countries can take full advantage of investmentsin cleaner production while at the same time expanding industrial production.

Finally, while cleaner production is ameans of improving industry and protecting the environment, it is equally an effective device for complying
with the complex array of rules and regulations designed to protect the environment, such as the requirements for international adherenceto
conventions on ozone, the discharge of toxic materials, climate change and biodiversity. Industries and nations which embrace cleaner production will
find that, in so doing, they automatically fulfil many of their international obligationsto the environment.

What are the Elements of an Overall Strategy to Establish a Cleaner Production Policy?

Three important stens areinvolved in establishina the necessarv oreconditions for a cleaner nroduction broaramme:
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establishing a shared vision and consensus that the best way forward is through cleaner production;
understanding and assessing the existing system, so that areas and sectors requiring change can be easily identified;

moving forward from assessment to implementation of theinitial vision, step by step, through the use of demonstration projects and similar small-
scaletechniques.

"Start small but think big" may be the best way of summarizing the background of an adequate strategy to establish a cleaner production policy. This
approach avoids the common pitfall of trying to do too much too quickly and emphasizes the need to distinguish from the beginning between the short
term and the long term. The longterm goal may be to introduce cleaner production to every industry in the country through the establishment of key
advisory and information centres on cleaner production and cleaner technologies, thus effecting a nationwide transformation of industrial practice and
philosophy. The short-term goal may be simply to set up one effective demonstration project that will start asnowball effect throughout a specific
region, industry sector and, eventually, into others.

In establishing a shared vision and consensus about the contents and priority of cleaner production, thereisaneed to identify the key people and
institutions that will form the backbone of the cleaner production initiative. In many cases, one key institution is used to form the nucleus of a
"cleaner production centre". This centre playsthe role of initiator, raising awareness, through networking and through publications, of the national
need for cleaner production. It isnot enough to approach just the key leadersin business and government; many, and often quite unexpected,
organizations need to beinvolved. Presentations, lectures, articles, training material's, training programmes, policy studies, policy advice and a cleaner
production networkall of these have an important role in establishing ashared cleaner production vision.

Both governments and industries need to have a clear understanding of how their existing system worksin relation to cleaner production and if there
are obstaclesto itsimplementation which will have to be removed. Obstacles may be conceptual, organizational, technical or economic.

For industries, guidelines for cleaner production opportunity audits are available and have been improved over recent years. Examplesinclude the
UNEP/UNIDO Audit and Reduction Manual for Industrial Emissions and Wastes and the US EPA Waste Minimization Opportunity Manual. Both
aretrandated into several languages, and can be adapted to regional circumstances and used in many countries.

It must be noted that assessment is not a one-off, start-to-finish procedure. It is an ongoing process. Once the assessment has been made and a cleaner
production approach adopted, results must be monitored and evaluated. Evaluation will provide feedback to improve the innovationsintroduced; it
will also suaaest new areas for the anolication of cleaner production options. At this point. the assessment cvcle beains acain.
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In carrying out an assessment, it should be borne in mind that there are relatively cheap ways of implementing cleaner production, such as changesin
product design, management improvements, good housekeeping, substitution of toxic materials, process modifications, and on-site reuse of wastes.

What arethe Main Elementsin the Toolbox for Cleaner Production Policies?

Schematically, thetoolsfall into four categories:
adoptingregulations;

using economic instruments,

providing support measures,

obtaining external assistance.

Inindustrialized countries, thefirst three of these tools have generally been applied in the order given above. In other words, governments have first
established regulations designed to limit emissionsto the air, water and land. They have then introduced economic instruments to encourage
compliance with regulations and to penalize their infringement. Finally, they have provided support for industry to make it easier to meet regulations.
However, this approach leads to regulatory systems that are more complicated than they need be.

Regulations have not been introduced on the same massive scale in devel oping countries, and it is not yet clear whether they will need to be. The
implementation of cleaner production, with its ultimate goal's of zero emissions and 100% recycling, does not necessarily depend on the existence of
an extensive regulatory system. Developing countries may well find that economic incentivesfor cleaner production, coupled with suitable support
measures and the use of external assistance, will be enough to persuade many industries to adopt cleaner production procedures, with regulations
playing alessimportant role than they have in the industrialized countries.

Adopting regulations

Regulations specify, in varying degrees of detail, environmental goals, how the goals are to be achieved and what technology isto be used to achieve
them. Themore
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specific, the morerigid the requlation. Cleaner production could beincorporated in any kind of requlation asaleading principle.
A number of lessons can be learned from the experience of many devel oped countries:
Although it isimportant to establish long-term environmental goals, thereis aneed to allow sufficient time for these goals to be attained.
Stricter requirements can be made for new industries than for those already established, sincethe latter have to make larger investments to reduce
emissions.
Thereisno point in establishing goalsif they cannot be implemented and enforced, and if government is not able to ensure compliance. Thisimplies
that regulations must be effectively monitored, a process that can prove costly.

Emission limits often |ead to companies adopting pollution control technologies. It istherefore important to specify clearly the goalsto which such
limitscorrespond.

Goals should be defined so that they can be achieved as aresult of the adoption of cleaner production and not by the application of pollution control
technology.

Discretionary regulations, which are flexible asto how goals are attained, are preferable to regulations that specify both what must be done and how it
isto be done.

The use of voluntary agreements and codes of conduct, in place of regulations, should be encouraged in different industry sectors. If compliance with
such codes is monitored, unnecessary legislation can be avoided. Supporting industry associationsis one effective way of stimulating voluntary
agreements and monitoring.

Economic instruments

Economic instruments can be used to integrate costs to the environment into the cost of products, and to make the costs of pollution more expensive
than the costs of cleaner production. Economic instruments are used to shape and direct technological investments, influence the purchase and use of
materials and energy and influence the management of pollution and waste. They can provide incentivesfor cleaner production or they can, if
unwisely fashioned, subsidize pollution control or environmentally harmful industrial activities. There are two forms of economic instruments: those
that provide rewards (tax rebates, subsidies etc.), and those that penalize (reporting requirements, taxes, liability, levies etc.). Before applying any of
these instruments to promote cleaner production, artificially low pricesfor resources such as energy and water should be removed. Governments
should continuously evaluate the effects of economic instruments to avoid unexpected and unwanted results.

Provide support

Although industry isthe prime mover in implementing cleaner production, government support can play acritical role, providing just that bit extraso
that industrv is nersuaded to take the nlunae. Government can provide sunport in four kev areas:
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providing information about cleaner technology (including technical assistance);
assisting in the development of management toolsin industry (such as audits, assessment, life cycle assessment (LCA));
organizing training on cleaner production;
devel oping the necessary educational curriculain engineering schoolsand universities.

Asmentioned previously, the establishment of anational cleaner production centre, in the framework of anational environment plan, isan excellent
example of institutional support for the development of cleaner production.

International support

Assistance to developing countries or those with economiesin transition can take the form of financia aid, transfer of information and know-how,
and transfer of hardware. The extent to which the transfer of financial, intellectual and technical resources fosters self-relianceisakey concernin
these activities. Capacity building through technology cooperation must enhance the recipient country's ability to manage technological change; it
must absorbed as part of the culture rather than as an isolated capability within a government agency or industry. Obviously, financial resources are
needed to effect a shift towards cleaner production. Domestic funds and other means of persuasion should be used as alever to access the obviously
more substantial funds available from international |oan and aid organizations.

Financial institutions operating internationally must understand the specific character of cleaner production: in thefirst instance, it requires
investment in "software", such as cleaner production assessments, human resource development, launching of well-designed demonstration projects
including technical assistance; only later on doesit require investment in the implementation of the necessary "hardware". Unfortunately, the rules of
many international lending and aid organizations have not provided much scope for investmentsin the "software" needed to implement cleaner
production.

Another problem isthat, at the same time as some parts of aid agencies are supporting the transfer of environmentally sound technologies, other parts
might be promoting the transfer of technol ogies without prior assessment of their local or global environmental impactsin the recipient country. In
that respect, an environmental assessment of the projects funded by aid agencieswould certainly contribute to the promotion of cleaner production.

Conclusions

Implementing cleaner production requires both the willingness and the means on the part of government, industry and citizensto bring about a
transformation of their
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national economies. Thistransformation may involve both small and more radical changes which need careful targeting; it requiresthe phasing in of
new policiesand initiatives; and it may entail amodification of the roles played by various stakehol ders throughout the transition to a cleaner
productioneconomy.

Thefirst step must be the development of a shared vision and consensus, and the establishment of the right climate for financial and technical
assistance from both national and foreign institutionsto facilitate cleaner production. This must be followed up by appropriate strategies and policy
instruments. The choice and implementation of measures must be individually fashioned to meet the specific requirements and conditions of agiven
country. No oneformulawill apply. The OECD countries are themselves till experimenting with appropriate strategies and policies, and certainly a
lot will have to belearned from them.

UNEP will continue to nrovide aforum for the exchanae of exoerience between all reaions of the world.
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6
Introduction

Ruth Hillary

This section of Environmental Management Systems and Cleaner Production takes many of the issues discussed in Section | and investigatesthemin
the country context to provide an insight into government policies, strategies and initiatives on environmental management systems and cleaner
production and the implications these have for businesses. The national perspectives of the USA, Sweden, China, Hong Kong, New Zealand and
Australiaare presented in the section's six chapters. The common themein this section isthe interrel ation between government strategies and policies
and the successful adoption of environmental management systems and cleaner production techniques by business, and how these policies can either
promote or stifle proactive environmental performanceimprovementsinindustry.

In Chapter 7, John Atcheson presents the scenario of US businesses adopting "lean and clean" management and the implications this has for public
policy. He draws together the key elements of |ean and clean management, pointing out that it is systems thinking married with designing for
productivity, efficient use of resources and the involvement of labour that brings about |ean and clean companies. These companies, he suggests,
outperform compliance-based companies. Furthermore, Atcheson argues that much of US policy isfundamentally flawed because, far from
stimulating companies, it discouragesinnovation, freezestechnology in situ and encouragesinvestment in single-media, end-of-pipe solutions. He
suggests that much of environmental policy and law isinfluenced by neoclassical economics and therefore based on the premise that environmental
performance improvements can only be achieved at acost. Atcheson arguesthat US environmental policy needsto change focus from controlling
adverse behaviour to encouraging proactive behaviour, citing severa programmes established by the Clinton Administration to encourage proactive
behaviour. He sets out 10 principles for designing environmental regulations to promote lean and clean practices, finally concluding that an effective
public policy needsto recogni ze the opportunities presented by lean and clean management systems.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
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Mikael Backman, in Chapter 8, continues Atcheson's theme of changing public policy but in the Swedish context. He suggests that sustainable

devel opment needs to be based on a preventive public strategy involving all citizens along and tangential to thelife cycle of aproduct to develop
environmentally adapted solutions. Backman focuses on the shift in Swedish policies which gives preventive strategies amore prominent position
citing the grouping of a package of laws into the Swedish Environmental Code. He argues that the code illustrates the trend within Swedish
environmental politics and that the changing character of environmental policy has stimulated the emergence of industrial environmental policy
largely dominated by larger companies. Industries response, he suggests, has been to use, although sparingly, arange of environmental management
systemstoolsaswell aslife cycle assessment (LCA). Utilizing the results of an industrial survey of over 500 Swedish manufacturing companies,
Backman discusses the penetration of formalized management systems such as the Eco-management and Audit Scheme (EMAS) and the international
standard | SO 14001. He concludes that small and medium-sized enterprises (SMESs) environmental competenceis|ow but could be stimulated by a
range of government mechanismsincluding environmental taxes or fees on waste.

In Chapter 9, Y a-Hui Zhuang also considers the use of economic incentives as ameans to promote cleaner production and environmental
management, but in the context of the largest transition economy in the world: China. He describes anational system oriented towards pollution
control but with some potential for the successful introduction of cleaner production. However, he suggests that this system is set against a backdrop
of outdated facilities, backward technologies and an irrational price structure for water and coal, which all encourage enterprises to pollute and suffer
the fines rather than adopt cleaner production solutions.

Zhuang provides an insight into China's cleaner production management, citing the development of ecological planing as part of township enterprises
reform, i.e. amultistage utilization of natural resources and wastes which views the township as an ecosystem. He concludes that China'stransition to
market mechanisms provides the opportunity to promote cleaner production and in the longer term will enable enterprisesto cooperatein "build,
operate and transfer", capital-intensive cleaner production projects.

Edwin Kon-hung Lui, in Chapter 10, describes the application of cleaner processesin the free-market economy of Hong Kong. He focuses on the
introduction of a capital-intensive cleaner production facility designed for hazardous chemical waste from Hong Kong's numerous SMEs. Lui
considersthe Hong Kong government's attemptsto legislate effectively and control chemical wastes which previously ended up in the public sewerage
system and the sea. He argues that only by charging for waste disposal at an integrated chemical waste treatment will a clear message go to industry
that it needs to consider waste minimization and the "polluter pays" principle. Lui then discusses arange of measures for promoting cleaner processes.
He concludes that industry in Hong Kong is becoming aware of the concept of pollution prevention and is gradually replacing end-of-pipe technology
with cleaner production.
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In Chapter 11, Marje Russ devel ops L ui'sideas on cleaner production, showing the links between cleaner production and environmental management
systemsin New Zealand. Russ considers the contextual business and regulatory framework in New Zealand which established the conditions suitable
for environmental management systemsintroduction in enterprises. She argues that New Zeal and's unprotected, export-focused market meansthat its
businesses, many of which are SMES, have become very customer focused considering all their requirementsincluding the environmental ones. This
customer focus, coupled with the introduction of an effect-based approach to environmental management in amajor piece of environmental
legislation, has meant that companies are ripe for the introduction of EM S standards such as the British standard BS 7750 and the international
standard | SO 14001. Furthermore, Russ asserts that there are clear and strong links between 1SO 14001 and cleaner production methodol ogies which
have been devel oped for demonstration projectsin New Zealand. She concludes that 1 SO 14001 can provide significant support in promoting the
objective of cleaner production.

Brian O'Neill complements Russ's paper by providing an overview, in thefinal chapter, of cleaner production and environmental management
systemsinitiativesin Australia, suggesting that Australia's |eaders and agencies have recognized such initiatives as mechanisms for building an
enterprise culture of environmental best practice and innovation. O'Neill arguesthat international environmental management systems standards can
be amodel for usein incentive-based legislative approachesto industry designed to reward companies for implementing systems to monitor, control
and improve their environmental performance. He adds a caveat, asserting that systems are only as good as their associated environmental objectives
and that maximizing an environmental management system's potential requirestheinclusion of acontinual improvement provision. O'Neill concludes
by emphasizing the need to ensure that environmental management systems go beyond mere book-keeping to genuinely promoting environmental
protection.

Throughout this section the authors examine a selection of key themes which emerge from the six very differing national perspectives. The shared
themes discussed include thefollowing:

Thelinks between environmental management systems and cleaner production and the potential of environmental management systemsto promote
and make sustainable cleaner production initiatives.

National legislative frameworks and policies and their many flaws which promote end-of -pipe technology, and in some cases even encourage
companiesto pollute, over preventive strategies such as environmental management systems and cleaner production.

The changing nature of regulatory frameworks which are, to varying degrees, moving towards preventive strategies and the polluter pays principle to
stimulate industrial policy and reward enterprises which implement environmental management systems and cleaner production to control their
environmental impacts.
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The use and effectiveness of economic mechanisms such astaxesto help promote improvementsin industries' environmental performance.

Theway in which large enterprises and customer-oriented busi nesses are devel oping effective environmental management systems and in some cases
racing ahead of government policy, but also the fact that most enterprises, in particular SMEs, have low environmental competence.

A reccurring theme permeating all six national perspectivesisthe evolving nature of government policies and national |egislation, which seeks
effectively and efficiently to improve environmental performanceinindustry, but sometimes actively works against this objective and individual
business efforts. Section |11 expands and expl ores this theme by examining the regulatory and self-regul atory mechanisms used to promote
environmental performanceimporovementsin businesses.
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7
Management systems: getting lean, getting greeninthe USA

John Atcheson

Introduction

In 1982, in the boardroom of Compag Computer, a quiet revolution was brewing. The new company was getting ready to challenge IBM inthe
personal computer market. By 1992, when the smoke cleared, IBMa corporate giant of legendary successwas undergoing one of the most sweeping
restructurings in corporate history, and Compaq had established itself as the fastest growing and most successful start-up company on record. The
financial details of thisrevolution are reasonably well known: Compag achieved the highest first-year salesin the history of US business; by 1985 it
was the second largest manufacturer of personal computers; by 1987 it had sales of over US$1 billion dollars, faster growth than any other company
in history (Corcoran 1995). By September of 1994, Compag had moved into first place in home computer sales and IBM had slipped to a distant
third, behind another upstart in the computer world, Apple. What is not so well known isthat Compaqg's and Appl€'s strategies made them two of the
cleanest companieson record.

Compad's success was tied to what Joseph Romm (1994) calls"lean and clean" management. 1 (See also Porter and van der Linde 1995, Dorfman

1992, Dorfman et a. 1992.) The experiences of Compag and other lean and clean companies may well settle the debate that is shaping up over just
how far companies can go in getting clean and maintaining profitability. And in the process, their experiences can tell usagreat deal about how to
structure environmental policy and law. The terms of this debate were recently laid out in two articlesin the Harvard Business Review. In the
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first of these, "It's not easy being green”, Noah Wally and Brady Whitehead (1994) argue that so-called win-win strategiesfor corporate
environmental performancethose which make companies greener whileimproving the bottom lineare rare, and have been vastly overestimated. In the
second of these articles, "The challenge of going green” (Harvard Business Review 1994) 12 experts explore alternative views on the subject.

What is perhaps most remarkable about this debate is that, with some exceptions, compliance with regulationsis the sole criterion for being green.
Romm points out, and the experience of Compag and numerous others confirms, that when it comes to being green, what happensin the factories and
boardrooms s far more important than what happensin legislatures and on the pages of some government's Federal Register.

Quite simply, companies which adopt a strategy of "lean and clean" management, will create |ess waste and become more productive by making more
efficient use of resources, energy, time, capital and labour. Just as simply, government environmental programmes that fail to recognize and capitalize
on the opportunities presented by |ean and clean management systemswill either be suboptimal or, worse, counter-productive.

This chapter will explore the origins and key principles of "lean and clean" management systems, give afew simple case studies of what they have
accomplished, examine theimplications for public policy and discuss afew pilot programmes that have attempted to encourage adoption of "lean and
clean" management in the private sector.

What is Lean and Clean Management?

As Romm (1994) notes, Henry Ford pioneered many of the principles of "lean and clean" management nearly six decades ago. Ford focused on
eliminating wasted time and wasted resources. Romm shows how these two efforts can be combined in a management paradigm that makes
companies more competitive and cleaner.

In 1926, Ford wrote, "We have spent many millions of dollars just to save afew hours time here and there" (Romm 1994). The cycletimefor the
Model T Ford from mining to finished car on its way to market was just 81 hours. Five decades |later, Taiichi Ohno, one of the founders of lean
production and the Toyota production system, wrote:

To implement the Toyota production system in your own business, there must be atotal understanding of waste. Unlessall sourcesare
detected and crushed, successwill always be adream.

Most lean production systems have centred on wasted time, focusing on eliminating overproduction, waiting, defective products and excessinventory.
What is striking isthat the solutions to these production problems read like a pollution-prevention strategy. Just-in-timeinventory, facility auditing,
total aualitv manaoement svstems and
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chain-of-custody stewardship, for example, are some of the mainstays of both lean production and pollution prevention. What is even more striking is
the power of lean and clean systems that explicitly consider wasted resources aswell as wasted time.

Again, Ford, more than half a century ago, had in place a programme which sought to minimize waste. To reduce the use of timber, for example, Ford
used the smallest crating for the job; insisted that all crates be opened as carefully as possible so that the wood could be reused; replaced the crates
wherever possible with burlap bags or cardboard boxes made from waste paper in Ford's own paper mill; and sent all scrap wood, sawdust, shavings,
chips and bark to the salvage department where they were distilled into acetate of lime, methyl alcohol, charcoal, tar, heavy oil, light oil and fuel gas.

But Ford recognized that reuse and recycling were not the best solutions. He practised alean and clean production paradigm which is being
rediscovered today in pollution prevention. As he wrote (Romm 1994):

It isnot possible to repeat too often that waste is not something which comes after the fact. Restoring an ill body to health is an achievement,
but preventing illnessis a much higher achievement. Picking up and reclaiming the scrap | eft over after production isaservice, but planning
so that there will be no scrap isahigher public service.

Ford made prevention almost amoral issue; Michael Porter, in hisarticle "Green and competitive: ending the stalemate” (Porter and van der Linde
1995) bringsit down to abusinesslevel:

When scrap, harmful substances, or energy forms are discharged into the environment as pollution, it isasign that resources have been used
incompletely, inefficiently, or ineffectively. Moreover, companies then have to perform additional activitiesthat add cost but create no value
for customers: for example, handling, storage and disposal of discharges.

Elements of Lean and Clean

A compl ete description of lean and clean management systemswould fill abook. But an analysis of the research done by Romm (1994), Porter and
van der Linde (1995), Sue Hall and INFORM (Dorfman et al. 1992) reveal s some key elementsthat have important implications for environmental
policy.

Think systems

Incremental decision making and the institutional "stovepipes' that evolvein abureaucracy are the enemy of "lean and clean" management.
Companies which work across boundaries, which encourage integrated and concurrent planning, consistently adopt full-cost accounting, life cycle
assessment and tool s which make them more proactive. more preventive. more agile.
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Rommiillustrates this aspect of lean and clean with the following example. Compag's facilities manager, Ron Perkins, saved the company about a
million dollars ayear in energy costs. But first, he had to break some corporate barriers. The facilities division had an investment threshold based on a
two-year payback period. Perkins knew that the energy-efficient and pollution prevention strategies he advocated would save the company money, but
would not clear the investment hurdle. He went to the firm's chief financial office, John Gribi, and made his case. Gribi had a simple philosophy: any
investment which met the corporate cost of money plus 3% (at that time about 14%) should get funded. This shifted the return on investment from
two vears to seven years, saving Compag millionsin operating costs year after year and eliminating emissionsinto the bargain. "L ean and clean".

Involve labour

A Sealtest ice-cream plant in Framingham, Massachusetts, went from amarginal plant destined for closure to being one of the most efficient plants.
Sesltest used on line and worker involvement asthe key. A total quality management programme was critical to its success. The plant saved money on
energy, reduced emissions and improved productivity by over 10% by reducing the cycletime. According to the utility experts who worked with the
company, "The project really took off when theworkers got involved."

Design for productivity

People, processes and machines can be made more productive through both prevention and proaction. For example, Romm notes that worker
productivity increased by 6% in the Reno post office when lighting was changed. The intent was to improve the post office's environmental
performance through energy efficiency. Productivity increases were abonus. Similarly, INFORM, anon-profit organization, studied 19 facilities
which practised pollution prevention. Over 95% of the source-reduction opportunities pursued also increased productivity. The State of Florida has
been providing audits designed to identify cost-effective pollution prevention opportunities since the mid-1980s. In the words of the engineer who
headed the programme, "I can only think of one plant where we were unable to identify an opportunity to improve the process, save money, and cut
emissions." A project conducted by the US Department of Energy identified 75 pollution prevention opportunities with an average return on
investment of 63% and a payback time of 1.58 years. The authors of Dynamic Manufacturing note that cutting waste by 10% appears to improve total
factor productivity by 3%. Again, "lean and clean”.

Efficiency of energy and raw materials

Theflip side of waste minimization is resource maximization. All too often, companies|ook only at one aspect of waste minimization, such as
reducina toxics or other reaulated wastes. and therefore limit the potential for win-win opportunities.

< previous page page 68 next page >



< previous pade page 69 next paae >

Page 6¢

Dow Chemical's Louisiana Division has been running an energy contest since 1982. During that time the price of energy has declined precipitously.
Despite this, the average annual return on investment for 575 audited projects comesto 204% and annual savings realized come to $110 million.

AsRomm (1994) concludes:

Companies achieve their dramatic productivity gains by eliminating waste through improving the production process. Focusing on individual
operations, what is called industrial engineering in the US, rarely achieves significant or enduring productivity gains. A narrow focus on
operations makesit difficult to track down root causes of systemic problems, such aslong cycletimes, largeinventories, high waste, poor
communications, flawed strategy, low quality. Y et systemic problems are the obstacles to productivity growth in most companies.

Pollution prevention isthe key that unlocks the solutions to many systemic problems. . . It forces a company to use many of the same
techniques for minimizing wasted resources that the best companies use to minimize wasted time.

Four core principles emerge from the practices of lean and clean companies. First, they emphasi ze performance-based goal s and continuous
improvement. Second, they encourage innovation and provide the flexibility and resilience needed to achieveit. Third, they employ accounting
practices and data management systems that allow them to see the true costs and benefits of their investments and encourage them to valuelonger-
term returns on those investments. And finaly, they are anticipatory, seizing and sometimes shaping trends, not simply reacting to them.

The Implications of Lean and Clean for Public Policy

It seems obviousthat if lean and clean companies outperform "compliance" companiesin terms of environmental results, it ought to influence public
policy. Ideally, environmental policy should be set to stimulate the private policiesthat result in superior environmental performance. Historically, this
has not been the case. Inthe US, in fact, arestrictive command-and-control system has worked to discourage innovation, freeze technology in place
and focus capital investment on the single media end-of-pi pe solution; on the incremental rather than the systemic (Atcheson 1996). Understanding
why thisis so can help us shape environmental policy.

Ultimately, much of our environmental law and policy isbased on asimple premise: improved environmental performance can only comeat a
costusually ahigh one. Much of this muddle-headed thinking, in turn, comes from the pervasive influence of neoclassical economics on policy
formulation. To the neoclassical economist, environmental regulation can be viewed as an attempt to internalize environmental externalities. The
notion of environment as a cost-effective business strategy is simply beyond the view of this paradigm. A quote from Frances Cairncross,
environmental economist for the Economist. illustrates this misoercention:
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What the free lunch brigade wants to hear however, isthat environmental rules actually persuade companiesto take actionsthat arein their
commercial interest but that they had not previously noticed. Remember the economist and his friend who thinks he seesa $10 bill on the
sidewalk?"It can't be," saysthe economist. "If it were there, someone would have picked it up"

Most of the $10 billsto be had by reducing pollution or saving energy have either been picked up already, or can beretrieved only at a cost.
That cost may not be cash but management time. If a bright manager must look for ways to reduce waste output, he or sheis not available for
developing new markets or streamlining production. (emphasis added.) (The Challenge of Going Green, Harvard Business Review).

This quote embodies many of the fundamental flawsin our public policies and laws designed to protect the environment, and it explains why we
presume that protecting the environment will ultimately cost money. A decade ago Amory Lovinsfaced the same arguments about the potential for
energy efficiency. Today, onewould be hard put to find a utility without an aggressive demand-side management programme based on his
philosophy. Theimplicit assumption in Cairncross and the expensive lunch brigade's position is that streamlining production and reducing waste are
somehow mutually exclusive sets of activities. Thus, the bright manager can only do one or the other.

Infact, "lean and clean" management makes streamlined production systems the method of choice for accomplishing environmental objectives. The
mounting empirical evidence beliesthe neoclassical economist's contention that thereisno free lunch. Lovins, Compaqg and others are showing that
there areagreat many "freelunches' out there, and even more inexpensive ones.

The expensive lunch bunch also seemsto believe that focusing on environmental performance somehow can only come at the expense of new market
and product development. Again, the empirical evidence shows otherwise.

Sue Hall of Strategic Environmental Associates has documented case after case where companies have consciously used environmentally preferable
products, processes, and services to capture markets, and in some cases to create them (personal conversation with Sue Hall of Strategic
Environmental Associates). Arco's clean fuel and Henkel's phosphate-free detergents are but two examples where companies have done well
economically, while doing good environmentally in the market. In fact, asthe US's National Environmental Technology Strategy and National
Environmental Technology Export Strategy point out, environmental technologies are the fastest growing global market. And this does not apply just
to afew manufacturers of environmental hardwareit applies to our entire economy. Tomorrow's markets belong to compani es who can produce goods,
provide energy, transportation, shelter, food and fibre, in the cleanest, most resource-efficient manner possible. The demographic trends of population
growth, economic growth, and urbanization will create the demand that will make lean and clean companies the winnersin current and future
markets.

So. there are some free lunches. there are some undiscovered $10 bills. But we need the riaht set of incentives. nolicies and reaul ations to aain them.

< previous page page 70 next page >



< previous pade page 71 next paae >

Page 71

Beyond Command and Control

Thereisageneral consensus within the US that there is aneed to try something new; that the complex, relatively rigid and piecemeal "command-and-
control" legal structureisno longer serving the purposeif in fact it ever did (see Ruckelshaus 1996 and Atcheson 1995). But thereisno such
consensus on the shape environmental policies should take. Onething is certain: the same demographic trends that are shaping markets must aso
shape environmental policies. Over the course of the next few decades, humanity will need to make extraordinary leapsin the resource and
environmental efficiency with which it delivers products, goods and services. 2 Encouraging and stimulating technological innovation must be the
watchword and guiding principle of public environmental policy and lean and clean must be the core of corporate environmental policy.

Environmental policy needs to move from its current focus on controlling adverse behaviour to encouraging proactive and "good" behaviourin short,
we need to encourage lean and clean practices.

The Clinton Administration in the US is committed to reinventing environmental policy by increasing flexibility, emphasizing performance not
design, while ensuring accountability and better environmental results at lower costs. It has set up several programmes designed to test and pilot new
ways of accomplishing environmental objectives:

The Common Sense Initiative: Thisisamed at creating cheaper, cleaner, smarter regulations. Pollution prevention, multimediaand facility-wide
approaches are being emphasized. Theinitiativeis starting with six key industries: automobile manufacturing, electronics and computing, metal
finishing and plating, iron and steel, printing and petroleum refining. Several of the sectors are incorporating EM S into their alternative regulatory
strategies.

Project XL: Under Project XL, participantsin four categoriesfacilities, industry sectors, government agencies and communitiesare given the
flexibility to devel op common-sense, cost-effective strategies that will replace or modify specific regulatory regquirements, on the condition that they
produce greater benefits. Two of the projects accepted, Lucent and Weyerhauser, explicitly focus on environmental management systems and several
under consideration propose to do so. Nearly every project selected incorporates some of the principle of EMS.

Permits Improvement Team: The PIT has made recommendations to the Environment Protection Agency designed to streamline the permitting
process, identify alternativesto permits, increase the use of pollution prevention and improve the amount and quality of public participation permit
decisions.

Satutory Integration Project: This project is examining opportunitiesto integrate and streamline environmental laws.

One Sop Reporting: Designed to reorient environmental record keeping and reporting to reduce the burden on industry and increase the usefulness
and accessabilitv of the data collected.
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These programmes together with data from the 22 states with facility planning laws, make it evident that programmes which encourage companiesto
adopt environmental management systems al so encourage them to become lean and clean.

Policies Encouraging L ean and Clean Management

Following are 10 principlesfor designing environmental regulationsfor the twenty-first century. They will encourage the adoption of laws and
programmes which emphasi ze environmental management systems as strategies of first choice in the public sector, and will result in lean and clean
practicesin the private sector.

Focus on facilities, communities and ecosystems: The unit of decision that makes the most sense to industry is not the waste, nor the media, nor the
piperather it isthefacility. Similarly, the units that make the most sense from an environmental and public health perspective are the community and
the ecosystem. Protecting the public from factory emissions of VOCs (volatile organic compounds), for example, while doing nothing about the
release of VOCs from transportation and power generation, may not adequately protect people or the environment. We can best understand our
problems and measure our progress by looking at the systems which are stressedcommunities and ecosystems. We can best fashion sol utions by
looking at the systemswhich create the stressorseneray, transportation, manufacturing, agriculture.

Emphasize multimedia, multistressor solutions: We are all familiar with how single-media approaches force suboptimal solutions, but afocus on one
release or one waste at atime may be worse. Picture acompany faced with aseries of air emission limitations for eight different stressors over an
eight-year period starting with particulates and ending with CO2. Initially a scrubber might look like the best bet, but at some point it becomes more
costly and |ess effective than amore systemic sol ution which addresses all eight stressors simultaneously.

Base standards on desired performance, not design: Although thereisagreat deal of theoretical flexibility in regulations, the practice of specifying
"best available technologies' and similar approaches creates a de facto design standard which israrely improved or deviated from in practice by either
regulator or the regulated.

Emphasi ze continuous improvement, not bright-line fixed compliance: While we certainly need enforceable standards, our regulations and policies
should be designed to foster a continuous search for opportunities, not just alook at requirements once adecade. Annual facility audits, with goas
and indicators of progress rather than aonce-a-decade look at apermit requirement, will yield more environmental improvement at |ower cost.

Expand the use of measurement and feedback: It would be an overstatement to sayas some havethat for the past two decades we have marked
environmental
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progress by the number of permitsissued, lawswritten, dollars spent. Neverthel ess, the gap between environmental programmes and environmental
results has been too large, for too long. Environmental indicators and environmental performance must be the bottom line for environmental
programmes. We must improve our monitoring capability, expand the Toxics Release Inventory, and increase the openness of our environmental
decision making, to improve our ability to measure results and industry's and the public's ability to engage in dialogue.

Increase community involvement in setting goals and evaluating progress. Once we have meaningful indicators at the facility and community level,
we must create more and better waysfor local communitiesto participate.

Provide different levels of regulation for different levels of performance: Companiesand facilities which consistently perform better environmentally
should not be subject to the same level of stringency as those which perform poorly. Increasing the flexibility and simplifying the administrative
reguirements we impose on good actors will provide an incentive to improve performance or maintain high standards.

Usefiscal tools and market incentives whenever possible: Concepts such as emissions trading leave the choice of how to the regulated community,
but preserve or create incentivesto improve performance.

Regulate at the lowest jurisdiction possible; assign responsibilities to the jurisdiction best able to carry them out: The current debate on devolution
of responsibility for implementing environmental lawsistoo narrow, both in scope and participation. Arguing about who implements which part of
RCRA will not result in much progress. | nstead, we need systematic analysis and discussion about the roles of facilities, communities, states, regions,
national playersand the international community designed to give us astrategic partnership that builds on the strengths of each player.

Concurrent and coherent policies: Traditionally, governments have pursued fiscal, technological, and environmental regulatory policies on separate
tracks with little communication or cooperation between agencies. The Administration has devel oped acomprehensive strategy for technologies
necessary to assure asustainable society.

As noted in Technology for a Sustainable Future:
Our vision is of an integrated system of social, economic, and environmental values that reinforce each other.

If we seek private corporations which work across bureaucratic boundaries, we must have public institutions that do the same. The power of
concurrent engineering has been demonstrated time and again. Boeing's 777 aeroplane has come in under cost, ahead of schedule and with fewer
redesigns, becauseit integrated the interests of all its suppliers and customersin the design process. In asimilar way, public policies can and must be
developed concurrentlv.
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Conclusion

An effective public policy needs to recognize the opportunities presented by "lean and clean” management systemsin the private sector and must put
in place the public tools to encourage companies to become lean and clean. In the US, the trends being pursued were summed up in Technology for a
Sustainable Future:

An effective policy framework should ook across technologies, across organizations, and across budgets. A narrow focus often misses
synergies within our government and between the public and private sectors. The need to bridge institutionsis urgent. We need strategiesto
link scientific, technological, and policy making communities and to join national and international efforts. Ultimately, the development of
green technology must become anintegral part of all technology policiesand programs.

Ghandi, observing his followers heading down the road, said, "There go my people. | must hurry to get in front of them if | am to betheir leader.”
Compaq and other leaders are revol utionizing production through lean and clean management. Wein the public sector must heed Ghandi'sinsight. We
need to abandon approaches which freeze capital, fix technology and stifleinnovation. As Gustav Speth points out, the time for Luddite strategiesis
long past. Technology isnot only the problem, it isthe solution.

Notes

1. Susan Hall of Strategic Environmental Associates has researched how some companies use environmentally preferable products and processes
and green corporate policiesto capture market share. Her research will be published thisyear.

2. Gustav Speth has been making this point for years, and it is the subject of aforthcoming book by Steven Hawkins and Amory Lovins.
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8
Swedish National Environmental Policy and Environmental Management Systemsin Industry

Mikael Backman

Background

Efforts by society to improve the environment arein a period of transition between the traditional regulation and control of known problems and
efforts based on the idea of preventing new problems before they arise. The " command-and-control approach” to the regulation of pollution has,
however, undeniably resulted in lowered emissions from those production facilities subject to thistype of regulation. In many cases drastic reductions
of certain types of pollution from specific point sources have resulted.

Asregulations and other policy instruments have been enacted and put into effect to diminish the environmental impact from the most significant
point sources, other problems caused by diffuse sources have become more visible. Diffuse sources, such asthe environmental burdensfrom the use
of products and their waste generation, have been increasing in relative importance compared to total environmental impact. The traditional
command-and-control regulations, usually designed to solve environmental problems after they have arisen, have limited applicability to this set of
problems. An environmental regulatory framework that could make any claims of its ability to remedy all the environmental problems caused through
the use of raw

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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material's, manufacturing processes and production methods, products, patterns of transport and consumption etc. ought to be neither possible nor
desirable.

Based on abroad international consensus concerning the goals, the continued efforts to reduce environmental impacts are spreading. Environmental
protection authorities, political parties, environmental organizations, researchers and others are, essentialy, in agreement that sustainable devel opment
must be based on a preventive environmental protection strategy. Such a preventive strategy must have asits point of departure an increased
environmental responsibility for al citizens, so that they might attempt to prevent new problemsin all decision-making situations.

The above reasoning becomes clearer if one studiesthelife cycle of aproduct. Such studies show that environmental impacts arise during all phases
of thelife cycle, from mining and processing of raw materials, through the phases of manufacture and consumption, and onwards after the used
product is collected for final "destruction”. The possibility of minimizing environmental impacts exists along the entirelife cycle, and therefore there
Isashared responsibility on the part of al actors along and tangential to the life cycle to develop environmentally adapted solutions and procedures.
However, it is clear that the manufacturing sector isakey actor sincein this sector there are unique possibilities to minimize the environmental
burdens of products during their entire lifetime. This presupposes that environmental factors are given importance when raw materials are chosen,
products designed and constructed, machines purchased, the conditions and procedures of production decided and the various market relations

devel oped.

However, there are few elementsin the traditional command-and-control approach that seek to activate an industrial producer's responsibility in the
direction of prevention. Permits for pollution are handed out after a period of negotiation, and evaluation of the permits seldom takes placein a
regular and timely manner. Questions concerning solid waste generation and products are seldom covered or even mentioned in permits regulating
pollution emissions. The permitting procedure does not contain any inherent dynamic mechanism focusing on the reduced generation of waste and
pollution. It has becomeincreasingly apparent that regul atory approaches must be complemented by instruments that work to heighten general
environmental awareness, including an increased individual and industrial responsibility to prevent the generation of waste and other byproducts of
industrial production.

Basic Principles and the Trend of Environmental Policy
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proposal can be seen asillustrating the trend presently dominating Swedish environmental policies, including greater integration of a number of
general principlesthat characterize a preventive strateqy. The fundamental principlesin the proposed environmental code are the following:

1. Environmental damage should be primarily prevented. Thusthe risk of environmental problems should be considered at the outset.
2. Resources extracted from nature must be able to be used and managed in ways that do not damage nature.

3. Those who do, or who may, cause environmental damage or nuisances must pay the cost for preventing or remediating such damage.
These primary principles are supported by the following additional principles:

The precautionary principle, which is expressed in the first primary principl€e's second sentence. The precautionary principle can be found in the Rio
Declaration, Principle 15, whereit is defined as follows: "In order to protect the environment, the precautionary approach shall be widely applied by
States according to their capabilities. Where there are threats of serious or irreversible damage, lack of full scientific certainty shall not be used asa
reason for postponing cost-effective measures to prevent environmental degradation.”

The polluter pays principle, which buttresses the third primary principle and is internationally accepted. This principle has been adopted as one of the
cornerstones of EU environmental law, and can be found in the Rio Declaration, Principle 16, which statesthat: "National authorities should
endeavour to promote the internalisation of environmental costs and the use of economic instruments, taking into account the approach that the
polluter should, in principle, bear the cost of pollution, with due regard to the public interest and without distorting international trade and
investment."

The principle of best available technology (BAT) shall, according to the proposed Environmental Code, guide the selection of manufacturing
technology, operating procedures and other mattersrelated to production. BAT is considered to correspond to the level of the latest technology
development, from technical and economic perspectives, possibleto usein any given situation. This principleisalso supported in the EU directive
concerning Integrated Pollution Prevention and Control, | PPC.

The principle of substitution is, according to the proposal, to be used for products, raw materials, and chemical substancesin away similar to how the
principle of best available technology is used with regard to manufacturing and technical equipment. Both principles state that |ess environmentally
dangerous aternatives are to be chosen to replace existing procedures, materials etc. when thisispossible. 1

The principle of closed-loop material paths states that everything extracted from nature in a sustainable fashion must be able to be used, reused,
recvcled and finallv stored or dealt with in wavs leadina to the least amount of resource use and environmental
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damage. According to the proposed new Environmental Code, with regard to goods, this principle will mean that manufactured products must be so
environmentally adapted that they can, asfar as possible, be reused or the material in them recycled.

All of these principles, some of which are supported through anumber of international agreements, have an inherent dynamism that should move
devel opmentstoward continuousimprovementsfor the environment, including cleaner production. To strengthen and clearly emphasize the highest
priority accorded to the preventive strategy with regard to waste, emissions and products, existing environmental policy aimsto convert the primary
principlesinto general recommendations, environmental fees and taxes, aswell as other general instruments. When compared to past effortsto
regulatein detail, these principles and the general instruments ensuing from them afford a greater potential to stimulate innovations and inject
continuous dynamism into the area of environmental protection.

The introduction of extended producer responsibility can be seen as an illustration of this. By imposing ageneral physical and economic
responsibility on producers, anincentiveis created for environmentally adapted product devel opment aswell as market-based sol utions concerning
the management of waste. Through voluntary agreements and/or legally binding regulations, producer responsibility is successively being introduced
in Sweden for packaging, tyres, cars, electronic devices, construction materials etc.

Therefore, extended producer responsibility is one of the strategies supporting the eco-cycle principle. By assigning the costs for the final handling of
goods to the producer, aresult which many economists have considered desirable for quite sometimeis achieved, namely the integration of
environmental costsinto the price of goods. In thisway, extended producer responsibility is also ameasure falling within the polluter pays principle.
Based on this principle various environmental fees and taxes are a so introduced, which, through penalizing undesirable behaviour, technology and
raw materials, also support the use of the precautionary principle, the principle of substitution and the principle of best available technology.

Thistrend in the use of environmental steering instruments, which the above discussion uncovers, illustrates the following changes: from detailed
regulationsto general steering mechanisms; from administrative instruments towards economic instruments; from isolated static instruments towards
amixture of market-based instruments with dynamic effects; and from instruments that only regul ate production to those that influence the
environmental characteristics of products.

The Development of an Industrial Environmental Policy

Asdiscussed above, Swedish environmental policies have increasingly been based on anumber of general basic principles. The development of
strateaies and instrumentsisan
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ongoing process, with the goal of translating these principlesinto concrete practice. Environmental policies are therefore exposing manufacturing and
service companies to growing demands for the continuous development of new and more environmentally adapted methods and products. Obviously,
this places companies and organi zations with a passive attitude towards environmental questionsin a disadvantageous position.

At the same time as environmental policy has changed character, there has been aradical market improvement for environmentally conscientious
firmsand "green" goods. Today, the demand for industrial environmental responsibility, previously advanced only by radical environmentalists, ison
everyone's agenda. In addition to consumers there are anumber of other actors on the market who have legitimate reasons for being increasingly
interested in how environmental initiatives are carried out in afirm. Such actorsinclude shareholders, financial institutions, investors (especially
those representing so-called green funds), insurance companies and potential purchasers. It is clear that acompany with a passive environmental
profile can quickly lose in this market, which bases itsjudgement on completely different criteriato mere compliance to emission permits.

It should bein the interests of industry to develop its own environmental policieswith the goal of finding profitable and environmentally sustainable
solutionsto various environmental problems, instead of adopting a wait-and-see approach to the demands of the market and the requirements of the
environmental authorities. The alternative isloss of control in decisions about environmental protection and diminished credibility inamarket that is
placing increasing value on proactive environmental initiatives and profiles. Powerful national and international organizations representing the
interests of business and industry have advocated that all companies and organizations ought to create their own environmental policies. Normative
principles and programmes for this purpose have been devel oped (for example, the ICC Business Charter for Sustainable Devel opmentPrinciples for
Environmental Management 1991).

In summary, pressure from regulatory agencies, markets and industrial organizations has led to the conviction on the part of a number of business
leadersthat it isimportant to establish environmental management asa priority part of leadership in business. Thisisstill primarily a phenomenon
observed in larger companies. However, there are some tendencies toward diffusion to smaller firms, especially the suppliersto larger firms.

A survey conducted at Lund University has shown that only asmall percentage of Swedish manufacturing industry can demonstrate environmental
efforts based on holistic views, preparedness for the future, responsibility and preventive measuresin line with the principles advanced by the
regulatory authorities, the market and industrial organizations. However, as many as 25% of the total number of employees in the manufacturing
sector are employed in these companies (Arnfalk and Thidell 1992).

An important observation derived from this survey isthat the most important factor for environmentally progressive firmsis the pressure applied by
the reaulatorv authorities. In firmswith over 100 emplovees. between 70 and 90% of business
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leaders stated that the requirements of the authorities are the main reason for their firms conducting environmental initiatives. Thereis no significant
difference between large and small firmsin thisregard, except for the very smallest firmswith fewer than 100 employees. Most of these have no
environment protection measures, strategies or policies and the pressure from the environmental authoritiesis not felt to be especially strong or of any
particular interest.

Environmental Management Tools Placed in a System

However, when compared to environmental policy in society in general, internal company environmental policy hasashort history. The earliest policy
statements were formulated during the latter half of the 1980s. Therefore, our knowledge of how to realize proactive and dynamic environmental
protection activitiesin companiesisrather limited.

The different forms of environmental management system tools have also been used sparingly by industry. Some firms conduct environmental audits
to assess the results of environmental policy. Some firms also have used life cycle assessmentsin an attempt to determine the environmental impact of
agood "from cradle to grave". Other firms have carried out waste minimization opportunity auditsin an effort continuously to identify and analyse
measures that can contribute to a diminished generation of solid waste and pollution.

Various forms of risk assessment have a somewhat longer history. The tools and strategies of risk assessment have often been used within the
chemical industry to diminish the risks of accidents and exceeding emission requirements, among other things. Environmental impact assessments,
when used in conjunction with new construction or the expansion of production facilities, should also be included in the category of environmental
management tools.

Theincreasing realization that purchasing can be the path through which a production facility admits future environmental problems hasled to the
frequent inclusion of environmentally adapted purchasing in company environmental policy. To ensure the use of purchasing as part of an
environmental strategy, additional activities and tools are required. In some cases, forms of environmental Iabelling and so-called sunset lists are used
when establishing environmentally related product specifications and demands.

A number of different types of industrial environmental accounting systems have begun to be developed in an effort to ensure that the organization
deals with financial
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mattersin away that is consistent with the overriding environmental policy. Several tools come within the framework of industrial environmental
accounting systems, such as environmentally related investment and profitability analysis, aswell as green book-keeping and reporting. Common to
all systems of accounting are anumber of key indicators and, analogous to traditional financial accounting, green key indicators are a so being
devel oped to cover environmental issues.

Asmore activities and tools are used of the types mentioned above, anumber of practitioners have come to understand their possibilities and
limitations. Thishasled to the realization that a more systematic use of thesetoolsis required within aframework of awell-structured management
system. However, developments thus far have been very much focused on single issues, where the possibility of an overview has been lost because too
much faith has been placed in the capacity of individual toolsto solve most, if not all, environmental problems. Thusinterest has come to focus
primarily on environmental auditing and life cycle assessment at the expense of other management tools.

Existing experience shows that, for all activities and toolsto be effective in thelong term, they should be anchored in a system of planning,
management and eval uation of environmental protection measures. When devel oping systems of thistype, afundamental goal must beto achieve the
preconditions for sustainable devel opment through preventive environmental protection and the continuous reduction of environmental burdens. The
pictureis complicated by demands for the introduction of management systems other than those having a direct bearing on the natural environment.
How such management can be appropriately integrated or coordinated with the management of, for example, energy, economy, work environment and
quality is an important and relevant problem in this field. No obvious answers to these issues can be given at thistime.

Environmental Management Systems Quality Certification

An environmental consultant with some 10 years' experience of environmental auditing in larger European companiesis of the opinion that more than
90% of all environmental problemseven those of atechnical natureare caused by organizational shortcomings (Molenkamp 1992). In the draft
documents used in the formulation of the new Swedish work environment ledislation. it is claimed that broblemsin
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the work environment can often be traced to antiquated organizations, undefined areas of responsibility, shortcomingsin procedures, and insufficient
planning and management of work in both the short and the long term (ASS 1992).

The progression from attacking the symptoms of the problem to quality assured management systems preventing the generation of problemsis,
therefore, anatural trend towards both improving quality and diminishing the environmental impact of companies. Thusit is understandabl e that
during recent years the development of a number of norms and standards for environmental management systems has, to alarge extent, been inspired
by corresponding system devel opments within quality control and assurance.

In away analogousto quality management and economic management, environmental management stems from management's responsibility to plan,
organize and lead a company or production facility towardsits goals. Thistask has been formalized by the British Standards Institute (1992) in the
world'sfirst standard for internal company environmental management systems (BS 7750).

A cousinto BS 7750 is the European Union's Eco-management and Audit Scheme (EMAS) (Official Journal of the Ecnonomic Communities 1993),
which contains norms for how an environmental management system could be constructed. Within the International Organization for Standardization
(1S0), work is progressing on the establishment of internationally accepted standards for environmental management systems (SO 14001 and SO
14004) and anumber of environmental management tools, e.g. environmental auditing and life cycle assessment (1SO 14000 series).

Theincreasing environmental demands made within the market, together with the above-mentioned devel opmentsin environmental management
systems and tools, are paving the way for the establishment of afirm's environmental relations as an important factor. In the futureit ought to be
completely natural for interested parties to evaluate the environmental management and protection activities of afirm, together with itslevel of quality
and finances, as the basis for determining market position and potential. A certificate of some sort, issued by an independent party, verifying that a
firm's environmental work reaches a recognized standard, could come to be an indi spensable document for companiesin all future relations with
customers, requlatory authorities, insurance companies, banks, investors and other stakeholders.

Knowledge of Various Environmental Management Standards

During summer 1994 a survey was conducted among 500 randomly chosen Swedish manufacturing companies to determine how firm size variation
influencesrelations to and knowledge about environmental management systems. While the average response rate was 50%, there was considerable
variation by size. Somewhat over 70% of the large companies (over 1000 employees) responded, while small firms (fewer than 10 employees) had a
verv low. 10%. resnonse rate. If we consider previous exneriences with
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Figure 8.1
Knowledge of environmental management systems by company
size
questionnaires concerning environmental awarenessin firms, it would appear that the response rate al so reflects great differencesin knowledge and
competence within Swedish industry. However, confirmation of this assumption has not vet been achieved.

Asshown in Figure 8.1, knowledge of environmental management standards among the companies that responded appearsto be nearly linear andisa
function of the size of the company. An exception isthe 1SO 14000 series about which mediumsized companies appear to have relatively good
knowledge.

When answering which standard they find most interesting, 19% of the firmsindicated | SO 14001, 8% EMAS and 2% BS 7750. The reasons given
for this by medium-sized firms are that 1 SO 14001 has strong similarities to | SO 9000 standards, together with itsinternational validity.

The survey also uncovered the fact that the interest in being approved or certified according to these standards is presently rather low among Swedish
industry. Both EMAS and 1SO 14001 received 7% direct interest for participation, while the interest for BS 7750 was only 4%. A greater percentage
of respondents, 12% and 16%, expressed doubts or critical views about certification. Thusin alarge number of firms that responded, no decision for
or against participation had been made.

Willingnessto participate is directly proportional to company size. Whilein the smaller companies (fewer than 100 employees) thereisno interest in
certification whatsoever, more than 25% of the largest companies (over 1000 employees) have already decided to work towards certification to one or
more of the environmental management system standards.

When asked about which factors contribute to alack of interest in EMAS participation, the primary reason given was "unclear requirements’, which
naturally reflects alack of knowledge about EMAS, its purpose and how it is thought to function. Among those who had more knowledge about the
svstem. concerns about
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costs and bureaucracy seem to be those voiced most often. Another commonly mentioned reason for lack of interestin EMASisthat either the
process of 1SO 9000 certification has begun or that the firm is already certified to SO 9000.

Among reasons cited for afirm being positive towards EMAS participation, "pressure from customers" was the most common. A generally expressed
environmental interest, aswell as ethical and social responsibility, were given relatively frequently for EMAS. The most important results that firms
expect from participation include "increased competitiveness' and "ahelp in marketing". Direct financial effects such as"lower insurance premiums’,
"raised share price” and "lower environmental protection costs' were considered to beless possiblein general. That participation would contribute to
"increased worker motivation" and "improved quality" isarather widespread view.

Advicefor Small and Medium-Sized Companies

The discussion aboveillustrates again the observation that environmental competence in small and medium-sized companiesislow. Thisisaso the
case with regard to preparedness to meet future demands for an approved or certified environmental management system.

The EMAS directive seeks to emphasize the special situation of smaller firms by encouraging member states specifically to support the participation
of small and medium-sized firms. In thislight, it is surprising that the position paper about the introduction of EMAS into Sweden, written by the
Swedish Ministry of the Environment and Natural Resources, primarily concernsitself with the question of which organization should be authorized
to register approved facilities (DS 1994). If Swedish business and industry are not stimulated to work more actively with environmental questions,
thereisaclear risk that this"competent body" will not have too many sitesto register.

At this point it might be of interest to note that in the government investigation into environmental taxes or fees on waste (SOU 1994), the
establishment of a socalled resource savings committee is proposed. The purpose of this committeeisto create educational and informational material,
aswell as support the use of waste minimization opportunity assessmentsin small and medium-sized companies through the help of environmental
advisers. Thisinvestigation also mentions that such assessments could help contribute to the introduction of formalized environmental management
systemsto ensure along-term preventive strategy and implementation of such astrategy. It is proposed that the resource savings committee be
financed bv a special waste fee. which. bv itself. will conceivablv sunoort the introduction of cleaner nroduction and other waste nrevention measures.
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Conclusions

One question remains: if companiesin increasing numbersfind the new environmental signals from the regulatory authorities, the market and various
advisers convincing and therefore implement an environmental management system according to some predetermined norm or standard, will thislead
to cleaner production and environmentally adapted products? A possible answer isthat the norms offer an important but insufficient precondition for
such adevelopment. The answer is aso partially afunction of which norm or standards are adopted.

The EMAS regulation is, without doubt, the most technical and result-oriented norm of those previously mentioned. In addition to following the law,
participating companies must commit themsel ves to achieve "reasonabl e continuousimprovement of environmental performance, with aview to
reducing environmental impactsto levels not exceeding those corresponding to economically viable application of best available technology". In
Annex 1D, it is stated that a company's environmental policy shall be based on anumber of basic principles, of which several express an orientation
toward cleaner production. The statementsin this annex are binding.

The British standard BS 7750 is very compatible with EMAS. However, an important differenceisthat this standard's corresponding description of
preventive environmental protection isplaced in a non-binding appendix (A2). Here, it is stated that afirm may state commitments to these principles
and measures. The British standard also differs from EMAS by not requiring information on environmental performance to be provided to the public.

Even in the draft proposals for the | SO 14000 series standards there is arequirement for " continuous improvement”. The definition of this concept is,
however, primarily related to the environmental management system itself and not to physical performance. In addition, asin BS 7750, no public
reporting of performanceisrequired. A mandatory policy commitment to "prevention of pollution” isdefined in away that gives no clear direction
towards cleaner production.

In generd, the trend within international standardization isthat directly related environmental questions are placed in non-binding annexes (1SO
1996a) and guidelines (1SO 1996b). Therefore, the standards have a tendency to include lists of building bricks of what an environmental
management system should consist of, without ensuring that these bricks are used for cleaner production or in any other environmentally consistent
direction. In addition, since no statements are required, the possibility for stakeholders and the general public to obtain information islimited.

It has become increasingly apparent that environmental management system standardization is analogous to the | SO 9000 series standards for quality
management. This meansthat, in the same way that a certified quality system according to | SO 9000 standards ensure an unequivoca quality but not
necessarily ahigh quality, SO 14001 will ensure arelatively homogeneous construction of certified environmental management systemsin industry
that will not necessarilv lead to alow or diminished environmental impact throuah cleaner broduction.
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This pointsto thereal risk of acredibility gap, which may very well widen since the standard does not prescribe the possibility of public scrutiny of
the results. At the same time, the previous discussion about the similarity between | SO 9000 standards and 1SO 14001 may attract firms, especially
small and medium-sized firms, to thelatter, and possibly lay the foundation for an increased integration between quality and environmental
management.

Thefact that the result of the survey of Swedish industry shows that many firms see the certification of an environmental management system asa
potential advantage in marketing should give us cause to be apprehensive. Considering that the market interest in environmentally produced goodsis
increasing, it would be most unfortunate if certification is used in such away that customers and consumers are misled into believing that a certified
company is"environmentally friendly" in some objective way. In the long term this could also lead to diminished acceptance of other environmental
labelling systems that are of amore objective nature, for example the EU eco-labelling scheme.

At the sametimeit isclear that the active role that the regulatory authorities play inimproving environmental performancein industry will not
become significantly lessimportant just because industry has established its own environmental management system. Thisisequally truefor all other
actors who are interested in making sure that industry carries out its business and production in an environmentally defensible fashion. For all
interested parties, environmental auditing ought to be an attractive tool for ensuring that requirements and expectations are followed. Therefore, itis
important that the concept of environmental audit avoids being defined in such away that excludes any interested party, with the exception of
competitors, from gaining insights.

A central issuein this connection, aswell asfor the credibility of environmental management systemsin general, isthe question of who or which
organization should have the authority to carry out an environmental audit of afacility or company. This so-called client is not given any closer
definition in the work leading up to the | SO 14000 series (SO 1996c, d). Considering that the proposed 1SO standard for environmental management
systemsis rather weak with regard to environmental performance and that public reporting is not prescribed, it is naturally important for the client
concept to be given awide definition.

In summary, it could be said that the threats to the environment are much too serious and their eradication of such public interest that they cannot be
left to industry to solve at its own discretion, even if thisis donein a systematic way.

Note

1. The principle of substitution isincorporated in Swedish environmental policy in the Act on Chemical Productsin which it is stated that
"Products ouaht to be avoided that can be renlaced bv other nroducts which have reduced risks of damaae. This reauires. amona other
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things, that compani es have well-devel oped routinesin which they consider health and environmental aspects when purchasing chemical
products.”
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9
Environmental management initiativesin Chinato promote cleaner production

Y a-Hui-Zhuang

Introduction

The unique features of China's current economic status are: the enterprises' transition to amarket mechanism; the coexistence of outdated and
advanced technol ogies and facilities; and the unbal anced development of the coastal and inland regions. The transition to market mechanism brings
about a good chance to promote cleaner production (CP) with the aid of economic incentives. The numerous obsol ete facilities and outdated
technologies offer awidefield for advanced CP technology and management demonstrations, i.e. new policies, regulations, economic incentives etc.
These are tested in certain regions, such as the coastal devel opment regions, and, if they are effective, then they are promulgated and applied to the
whole country. The unbalanced economic development impliesthat the coastal cities have greater interest and capability to cooporate with foreign
partnersto do "build, operate and transfer" (BOT) business.

The obstacles and constraints encountered during the implementation of CP are: lack of financial resources and commercialized (proven)
technol ogies; undevel oped |egislation and enforcement systems; and controversial price and tax systems. These problemswill be discussed in the
following sections.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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Initiativesin Cleaner Production

Successful domestic efforts to introduce cleaner processesinto individua plants or enterprises have been madein the past decades, e.g. the closed-
loop rinsing processin electroplating industry, the recovery of chromium from tannery wastes, the ionexchange membrane process for the production
of caustic soda, and theiron-based catalyst system in the production of butadiene. Since the late 1980s, some joint ventures with foreign companies
have led to theimport of cleaner technol ogies and equipment, for example water-based paints, low-CFC or non-CFC refrigerators and new surface-
cleaning technology. Even the dry-ice tobacco-expansion processis being transferred to China.

However, all these domestic and cooperative activities constitute only scattered and individual cleaner technol ogies among avast ocean of outdated
facilities and backward technol ogies. The outdated facilities and equipment can be traced back to before the Second World War. One can find
antiques from the 1930s, obsol ete Soviet equipment from the 1950s, domestic facilities from the 196070s and more advanced facilities from western
countriesimported during the 198090s. Strictly spesking, there is no systematic cleaner production in any industrial sector in the sense of a"cradle-
to-grave" approach.

Since thefirst two national workshops on cleaner production were held in Xiamen and Shaoxing in 1992, sponsored by the Chinese National
Environmental Protection Agency and the United Nations Environment Programme | ndustry and Environment Programme Activity Centre (UNEP
IE/PAC), some CP efforts have been initiated in China. The World Bank has given loans to promote cleaner production demonstration projectsin
China |E PAC/UNEP participates in the design and preparation of auditing methodology. Thefirst batch of seven test enterprises have finished the
preparatory stage of their demonstration projects. United Nations Industrial Devel opment Organization (UNIDO) also began to beinvolved in the
formulation and implementation of policy measuresfor ecologically sustainableindustrial development (ESID).

Evaluation of the Environmental Management System to Promote Cleaner Production

no systematic methodol ogy for the implementation of CP;
no systematic demonstration of CPin any sector of industry;
no insight into the barriers to the implementation of CP,

no intearated nolicv for theimplementation of CP.
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For example, aprimitive enterprise environmental management appraisal system formulated in 1986 for non-ferrous metallurgical companiesis
shown in Table 9.1. The emission standards do not encourage firmsto curtail their discharges and emissions sharply. There should be a step-by-step
tightening of emission standards and also be a spatial differentiation of emission standards. Along with the environmental quality standards, there
should be regulations on the energy, raw material and water consumption per unit product.

Table 9.2 gives suggestions for the amendment of the Air Act in Chinawith the temporal, spatial and economic differentiation of regulations and
standards and their gradual tightening. Asthe regional economy develops, the environmental quality standards and waste discharge (quantitative)
regul ationsbecome more stringent.

Economic Toolsin the Promotion of Cleaner Production
Natural resource utilization fee

Crucial issues encountered during the implementation of CP aretheirrational prices of fresh water and coal in China. The current prices do not reflect
the actual exploitation costs of these natural resources, since the government paid for the complete capital costs of the construction projects for
irrigation canals and water supply systems, and did not expect capital payback from the consumers. Consequently, the price of fresh water for
industrial useis much lower than the cost of on-site water recycling (Table 9.3).

For thisreason, polluters do not have any incentive to recycle their waste water. They prefer to discharge waste water and pay the fines, rather than
reuse the waste water or treat it to meet the environmental standards. Expertsin Chinaare aware of theirrational price problem; however, price
adjustment seemsto be a difficult matter and will not be settled in the near future. The simplest way to solve this problem isto set normsfor raw
material consumption for cleaner production, including normsfor fresh water, fuel, air consumption and land use per unit product.

For example, the Beijing Water Company allots water to all communities and enterprises. If consumption exceeds the norm, the excess amount of
fresh water consumed is charged at arate three to five times higher than the normal one. This economic tool has promoted water conservation in
China

Mix of economic tools for energy price adjustment

Coal pricing isamore complicated issue than water. Since cleaner fuels such as natural gas and oil can be purchased at fairly modest prices on the
international market, consumers could shift from coal to imported oil or gas. Thisfuel shift would favour environmental quality improvement and CP,
but the aovernment would suffer
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Table 9.1 Environmental management appraisal criteriain the non-ferrousindustry (issued by
the China Non-ferrous Industrial Corporation in 1986)

Categories
|. Overall operation,

economic and
environmental returns

I1. Effluent standards

[11. Environmental
management and
monitoring systems

< previous page

Performance Grade
points

1. All technical and economic returnsreach thenormsset 30

by the enterprise.

2. Sulfur recovery rate > 85%; HCI + Cl2 recovery rate> 25
70%,; red clay make-up rate > 25%.

3. Water reuse rate reaches the norm set by theindustry. 30
4. Economic benefits of waste minimization are among the 15
highest inthe industry.

1. The effluent quality and quantity meet the standards. 35
2. Dust concentration on spot < 80% of the standard value. 15
3. Mineoretailings and slag should not bereleasedinto 20
rivers, lakes or farmland.

4. No secondary pollution from tailings, slag and 10
byproducts.
5. No pollution accident. 10

6. Good pollution-control facilities. ) 10
7. Pollution-prevention/control projectsaccomplishedon 10
time.

1. Administrativeresponsibility:

The company shall have one manager in charge of 5

environmental protection affairs and one member of staff in

each workshop for the same purpose.

The management shall regularly review theenvironmental 5

protectionwork annually. )
Theresponsibilitiesand rightsof theenvironmental 5
officersare clearlv defined.

2. Management:

Regulation promul gation and implementation. 10
Complete monitoring system and regular report. 10
Publication of annual statistics on environmental 5
Erotec}ion. . .

omplete record-keeping since 1980. 5

3. Planning: ) ) )

Long-term and annual planning and implementation. 5
Annual executive summary report. 5

Environmental tasksfulfilled as planned. 5
continued overleaf
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Categories Performance Grade
points

[11. Environmental 4. Facilities:

management and monitoring

systems (cont.)

Environmental and production facilitiesarein 5
operationsimult
More than 9585% 8?eﬁe?acmt|es arein good 5

nditions.
?’O n| clans are designated to the maintenanceof 5

the environmental facilities.

5. Pallution prevention and control:
Adequate funds are available to support PP plans. 10
Measures are available to prevent or control waste 5
formation from the new, expansion or upgrading
proiects launched since 1980.

6. Public awareness stimulation:

Stimulating the public awarenessthrough all the 4
?1%%3%%1&(9\(/1‘ %nmental protectionat al levels. 3
Strict education for new employees. 3
IV. Greening of the 1. Clean facade and cleared roads. 25
production and living
environment
2. Clean and neat production and operation sites. 15
3. No less than 90% of the "greenable" areas are in green30
coverage. 30

4. No "visible" pollution in the living quarters and
production areas; the air quality meetstheindustrial and
residential standards.

from serious hard-currency loss. The government could not support such afuel shift, because China has abundant coal reserves but a shortage of oil
and gas. The government could rely on multiple economic tools to ameliorate the energy and environment conflict. The energy price systemis
changing to fix the price of inferior quality coal and allow the prices of superior quality coal to rise. Meanwhile, energy-saving measures and relevant
economic incentives are being taken into consideration. A similar norm-all ocation approach has been adopted.

Phasing out obsol ete energy-wasting facilities and replacing them with modern energy-efficient onesis underway. Construction of highly efficient
coal-fired power plants has been speeded up. Newly constructed power plantswill be required to have both flue gas desul phurization and dust-
removal devicesinstalled. Depreciation of theinvestment will beincluded in the utility fee. Joint ventures with foreign companies, either in the design
and construction phase or in the operation phase, are the main measures to bring high technology and capital into the cleaner production of the power
industrv. Construction of municinal coal and aas supplv svstemsis encouraoed
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Table 9.2 Dimensions to be included for the integration of policies
Types of criteria Indices
Technical performance criteriaEnergy, water and raw material consumption per unit product
Environmental performance  i. Quantities of wastes produced per unit product
criteria ii. Quantities of pollutants produced per unit product
Economic performancecriteriai. O & M cost (including waste recycling and treatment cost) per
unit product
ii. Investment per unit product
iii. Payback period
iv. Annual revenue
Regional economicpriority  Class|: GNP per capita>RMB 8000
Class11: GNP per capita< RMB 8000
but > RMB 400
Class|11: GNP per canita< RMB 4000
Regional vulnerability priority Classl: high vulnerability, e.g. acidic soil areas or pristine areas
Class|1: moderate vulnerability, e.g. neutral soil areasor
residential districts
ClasslII: low vulnerability, e.g. basic soil areas or industrial
districts
Grace period priority Class|: immediateimplementation
Class||: short grace period
Class|I1: lona arace period

Table 9.3 Theirrational price of fresh water as compared with the cost of recycling

Price of tap Wastewater discharge Cost of waste water Cost of end-of-pipe
water fee recycling treatment
RMB 0.50/ton RMB 0.050.10/ton RMB 0.701.00/ton RMB 1.502.50/ton

by granting low-interest loans. All these tools became effective only after economic reform, i.e. the transition to the market mechanism.
Deposit system for returnable waste collection

The deposit system has been proved to be an effective economic instrument for the collection of returnable beverage bottles. The deposit follows the
bottle from the brewery and retailer to the consumer. It is then returned through each stage to the consumer in the bottle collection process. Extending
this practice to other wastes is recommended. such as fluorescent lamos. batteries. accumulators and other containers and nackaaina.
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Priority Setting for Cleaner Production Options

Because CP options may require considerable investment, its careful implementation is necessary. Some of the CP options, such as good
housekeeping and minor modification in production processes, are of low cost or even cost free. Their implementation usually encounters no or few
obstacles. However, on-site and off-site recycling or recovery requires both technology input and investment, and the payback period could belong.
In these cases, the obstacles are larger, and demonstration projects are necessary. With sophisticated cleaner processes, it is not only the cost and
technology factors but also the market risk factor which should be considered.

Table 9.4 shows the various phases of CP in the tanning industry. It is easy to understand that the adoption of new processes and waste recycling
takes alonger period and higher investment (Zhuang 1992) and that the risk in finding a market is higher. For instance, there are many patented
chromium-free processes (Nagarur

Table 9.4 Effective measures for implementation of various phases of CP in small and
medium-sized tanneries

Phases of CP Cost Time Barriersor Incentivesor Implementation CP
period constraints measures priority priority

Good None  Short Responsibility  Training; 1 5
housekeeping reward
Process Low Short  Noinitiatives training; 3 3
modification reward;

funding
Wastewater Medium Medium Lack of capital andfunding; 4 4
recycling tohigh technology training
Recovery of Medium Medium Lack of capital andoans; 6 7
chromium from technology; markettraining;
leather shavings risk seriesof

products
Utilization of Low Short  Marketrisk; 5 6
leather trimmings training
Chromium-free  High Long  Small market; Eco-labelling 7 1
tanning processes investment risk
Shaving High Medium Capital; 8 8
incineration management;

environmental risk

Alternative High Medium Capital Eco-labelling 2 2
artificial leather
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1992). To alayperson these sound valid and seem to be able to replace the chromium process. To the experts, the leather produced by the chromium-
free processes gives in some cases a softer feel to the touch, in others aharder feel. Thisimplies an uncertainty in marketing. Governmental subsidy
and eco-labelling might help to overcome the barriersto chromium-free leather.

Ecological Planning as an Effective Tool for Township Enterprise Reform

Theterm "ecological planning” can be defined as the planning of multistage utilization of natural resources such that the wastes from the preceding
stage of production can be used as the raw materialsin the successive stage, just asin anatural ecosystem. In natural ecosystemsthereisvirtually no
waste. All the excrement, faeces, litter etc. can be utilized by other biological speciesasfood. Thisisthe result of lengthy evolution. The final goal of
cleaner production, after alengthy evolution of processes, would be an ideal integrated production system, in which each waste flow can be
transformed into val uable byproducts with very low energy consumption.

Theindex systemis shown in Table 9.5. The outcome of this planning in Dafeng county, for instance, is a series of production lines or "trees'. Since
this county does not have mineral resources, polluting and energy-intensive industries such as metallurgy and power were ruled out. Theinitial
resources are cotton, barley, corn, soyabean, mulberry, rapeseed, reed and coastal wild land.

For instance, the mulberry gives silk, fabrics and clothes as its main products. Its byproduct is pupa, which can be used as the raw material for many
valuable biochemical products such as protein, nucleic acid and cosmetic.

The planning of the coastal wild land led to the establishment of a David's deer preserve and a crane habitat, which will give impetusto the local
tourism business.

Barley istreated under suitable temperature and moisture conditions to produce sprouts that are used in abrewery to produce beer. The distillers grain
isused asthe feed for hogs. The waste water from the brewery is contained in an oxidation fishpond system, where organic matter in the biochemical
oxidation demand (BOD) is assimilated by algae. The algae serve asfeed for the fish, while the fish serves as the prey of ducks. The hogs, ducks and
fish are dauahtered. frozen or breserved in cans.
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Table 9.5 A hierarchical system for evaluation and decision support for township regulation

Firslevel - second-levelindices  Thirc-level indices

Efficiency Resourceutilization Raw material consumption; per unit output; waste utilization
efficiency ~ rate; land-useyield o .
Energy transformation Fossil fuel and renewable fuel utilization efficiency
efficiency

Technology transfer )
Production efficiency GNP per capita

Capita turnover rate  Revenue per unit investment (RMB 10 000); increment in

value during byproduct processing
Benefits ~ Economicbenefits Revenue change rate; increase rate of GNP per capita;
reproduction expansion capability
Lifequality Commodity supply; purchasing power; social security;
improvement traffic and communication; medical and public service;
education; social welfareinsurance; cultural life
Environmental quality Air, water, soil; landscape; noise; forest coverage
improvement
Maturity  Recyclingfunction ~ Stagnancy and exhaustibility; recycling rate of wastes

Synergeticfunction  Network diversity; opennesstowards outside world; system

rationality
Vitality towards Attraction to capital investment; attraction to qualified
sustained self- personnel; decision and management ability; ecological
dependence consciousness; reliability of external support

Source: Yana et al. 1989

next paae >

Page 9¢

while the bones and hides are used as the raw material for food additives, hair brushes and leather. The feathers are used for sportswear.

Thiskind of planning helpstheloca government to make decisions on the reform of township enterprises. The planning is based on the natural
resources of China. Low-pollution processing industries with low energy consumption are planned, while high-pollution and energy-intensive

industries are banned.
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Conclusions

Thetransition to the use of market mechanisms brings about a chance to promote CP through economic incentives such as discharge fees,
consumption norms and deposit systems. A feasible tactic for promoting CP would consist of:

aquick start to improve housekeeping and to make minor modifications to production processes through simple auditing with direct economic
benefits;

amedium-term project of recycling and retrofitting demonstration projects, together with the formulation of appropriate criteriaand standardsfor CP
implementation;

along-term programme to establish corporate enterprisesto build, operate and transfer (BOT) those capital-intensive CP facilities and high
technologies.
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10
Hong Kong's experience with cleaner processes

Edwin Kon-Hung Lui

Geographical and Population Data of Hong Kong

Hong Kong isasmall territory situated on the South China coast. It has atotal area of just over 1000 sg. km. and had a population of around 6.2
million in mid-1995. Hong Kong can broadly be divided into three regions, namely Hong Kong Island, Kowloon Peninsula, and the New Territories
and outlying islands. Asthe mainland and islands of Hong Kong are a partly submerged old mountain range there are many steep and hilly areas and
the overall usable areas for residential, industrial or commercia purposes are limited. Thisleadsto a population density of over 26 000 people per sg.
km. in some of its urban areas.

Hong Kong's Industry and Cleaner Processesin General

Manufacturing industry is still one of the pillars of the Hong Kong economy, although less polluting economic activities, such asfinancial services,
the container port and tourism, are new enginesfor growth in the economy.

Environmental Management Systems and Cleaner Production, edited by R. Hillary
a 1997 John Wilev & SonsLtd.
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There are quite anumber of industrial sectorsin Hong Kong; the four major ones, in terms of total domestic exportsin descending order, are clothing
and textiles, electronics, watches and clocks, and plastics (Chan, S.T. 1994). In each of these sectors, operators use technologies of various
complexities. Dueto favourable labour costs and land supplies, some of Hong Kong'sindustry has been drawn into China.

Even though there are two purpose-built industrial estates and athird industrial estate is under construction, Hong Kong's industry mainly comprises
small factories housed in multistorey industrial buildingsin the urban areas. These high-riseindustrial buildings are not normally equipped with any
communal waste treatment facilities and effluent discharges from the factories often go directly to the government sewage-disposal works without
pretreatment. Each of these "flatted" factories only occupies part of amultistorey building; it is usually asmall business and has crowded working
conditions. The majority of Hong Kong'sindustrial establishments employ less than 50 workers.

All industrial establishments, irrespective of their employee numbers and nature of business, have to comply with the legisative requirementsfor the
protection of air, noise, waste and water specified by the relevant environmental ordinances and their subsidiary regulations. Most waste producersin
Hong Kong rely on end-of-pipe treatment of effluents and emissions to meet the regulatory requirements; in other words, clean technology has not
been extensively applied in the territory. Many manufacturers areinclined to stick to their adopted production procedures which include end-of-pipe
technologies.

Manufacturers consider that:

process changeswill usually involve hugeinitial capital investment;

production will have to be suspended to establish the optimized process conditions for the new procedures,

waste disposal costsin Hong Kong are relatively cheap; at the time of writing this chapter disposal of waste at landfillsisfree.

Neverthel ess, some establishments have switched to cleaner production processesin order to cope with the legislative emission and discharge
standards.

To ensure that waste producers undertake thoughtful consideration and in-depth analysis of the concept of cleaner production, the Hong Kong
government has devised several schemesand measures.

Chemical Waste Management in Hong Kong

Measures to stimulate the adoption of cleaner processes have been incorporated into the management of chemical wastein Hong Kong. Theterm
"chemical waste" refersto wastes which exhibit chemically hazardous properties. All industrial wastes that exhibit hazardous properties are now
aenerallv under reaulatorv control. In the past. waste producers who were relativelv small in terms of soace or number of workers and whose
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establishments could not afford to employ professionalsto treat their wastes simply discharged their chemical wastes into the drain. This malpractice
posed serious health threats to factory workers and sewer workers. More importantly, the wastes ended up in the sea, leading to poor water quality and
polluting the marine environment.

Inview of this, the Environmental Protection Department appointed a contractor to design, build and operate an integrated chemical waste treatment
centre (CWTC) to provide treatment services for most types of chemical wastes and to serve asamajor, proper disposal route for chemical wastes
from industry. The contractor of the facility also provides door-to-door waste collection services. Parallel to the commissioning of the facility, the
department has also implemented "cradle-to-grave" control of chemical waste through the enactment of the Waste Disposal (Chemical Waste)
(General) Regulation which became fully effective from 3 May 1993 (Hong Kong Environmental Protection Department 1994).

Intheinitial stage, collection and treatment services were free of charge. The government has considered severa aternativesto recover the operating
costs of the CWTC. After comprehensive consultation with the public and private sectors, it has adopted a direct charging scheme which requires
waste producersto pay for the collection and disposal costs according to the type and quantity of wastes. The scheme has been implemented since
March 1995 and charges will gradually increase to achieve full recovery of the operating cost for each waste stream.

Itisconsidered that a phased charging scheme will have minimal impact or burden on industry. At the same time, paying for waste disposal will send
aclear message to industry about waste minimization and the "polluter pays principle". This should be regarded as one of the stepsto attract waste
producers attention to cleaner processesin Hong Kong.

Disposal costswill ensure that waste producers seriously consider the various options available for waste minimization and cleaner processes. Itis
envisaged that small to medium-sized factorieswill primarily focus on simple and low-cost procedural changes, housekeeping and/or substituting
environmentally friendly process reagentsfor existing ones. Significant process changes or modification which involve high investment will depend
on the break-even and payback periods.

To summarize, the Environmental Protection Department's overall approach to chemical waste management comprisesthe following:
the provision of an environmentally sound disposal outlet through the construction of an integrated chemical waste treatment facility;
the implementation of |legislative control on storage, collection, transportation, treatment and disposal of chemical waste;

the promotion of waste reduction and minimization at source through the implementation of aphased direct charging scheme.

In the next few yearsit is expected that industrialists will direct more attention and effort to cleaner processes (Chan, Y.L. 1994). Table 10.1
hiahliahts some exampl es of cleaner nrocesses currentlv practised bv Hona K ona's manufacturers.
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Table 10.1 Some examples of applications of cleaner processesin Hong Kong

Industrial sectors

Cleantechnology applied

Bleaching and dyeing Use of low-impact dyes which are more efficient in fixing to cloth

compared with traditional dyes Regeneration of caustic from spent
alkaline mercerization solution through filtering and vacuum
evaporation of water

Reuse of spent alkali solution generated from scouring

Constructionindustry Use of recyclable materials (such as steel) instead of hardwood as

Electroplating of

hoarding and formwork at construction sites
Use of pulverized fly ash as a substitute for cement in concrete work
Installation of metal recovery systemsto recover toxic metalsfor reuse,

nickel, copper, silver, e.g. nickel recovery from its sul phate solution

gold

Film production and
photoprocessing

Land transport
Motor servicing

Paper recycling

Installation of drag-out tanks to collect the first rinse waste water and to
reuse as make-up water for the plating bath

Reuse of second rinse waste water

Substitution of toxic cyanide-containing reagents by non-toxic
proprietary ones, cyanide and other toxic substancesin the waste water
eliminated

Use of automatic photoprocessing machine with builtin unit for silver
recovery

Use of unleaded petrol and asbestos-free brake linings Reuse of brake
shoesthrough recycling

Recovery of spent halogenated solvents used for the cleaning of spare
parts by insitu distillation

Recovery of fibresfrom process water

Plastic manufacturinglnstallation of dioctyl phthalate (DOP) recovery system, eliminating

Printed circuit
manufacturing

white plasticizer mist and unpleasant odour and allowing the recovery
of the costly DOP for reuse

Recovery of spent etching solution for reuse and production of pure
copper sulphate for sale Incorporation of counter-current rinsing
techniques for reducing water consumption and effluent discharge
Reuse of spent trichloroethylene to wash printed circuit boards
Replacement of halogenated solvent degreasing reagentswith less
pollutina agueous proprietary chemicals
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Other Measuresfor Cleaner Processesin Hong Kong

The Hong Kong government has utilized various channel sto promote to the public and industrialists that the application of cleaner processes not only
helpsto protect the environment, but a so |eads to economic benefits through saving of valuable resources and reducing the costs of waste treatment
and management (Planning, Environment and Lands Branch 1994). The following are some examples of activitieslaunched by the government with
respect to cleaner processes:

1. A consultancy study on waste reduction is being conducted which aims to devise practical measures to further waste reduction in Hong Kong. The
study was started in February 1994 and Phase | was completed in late 1995. The government is now considering the consultant's recommendations
and will work out a detailed waste reduction plan for Hong Kona.

2. The Environmental Protection Department started a consultancy study on life cycle assessment (LCA) and eco-labelling in February 1996. The
study focuses on examining the applicability of eco-labelling schemes and green purchasing in Hong Kong.

3. A direct charging scheme for disposal of solid wastesto landfillswill be implemented and the relevant legislation has already been enacted. The
schemeis necessary to encourage waste producers to practise waste minimization, recycling and waste segregation at source, and to reserve valuable
landfill space for wastes which really need to be disposed of at landfills.

4. The Hong Kong Industry Department has conducted a consultancy study on helping industry with environmental affairs, set up an environmental
hotline and adirectory for use by local industry, and prepared handy reference books on waste management for use by three specific industries:
electroplating, bleaching and dyeing, and printed circuit board manufacturing.

Conclusion

The Hong Kong government has incorporated suitable measures and incentivesinto its overall waste management plan to encourage waste producers
to take steps and initiatives in waste reduction and cleaner processes. Industry is becoming more aware that the concept of pollution prevention and
cleaner processes has replaced the traditional end-of-pipe treatment approach as ameansto deal with environmental pollution. The government and
manufacturers are actively working towards the adoption of cleaner processesin Hong Kong as these processes are cost-effective and can bring about
economicbenefits.

< previous page page 105 next page >



< previous pade page 106 next paae >

Page 10€
Acknowledgements

The author wishes to express his sincere thanks to colleagues from the Waste and Water Division and the Local Control Division of the Hong Kong
Environmental Protection Department for their contribution in providing information on examples of cleaner processes practised in Hong Kong.

Theinformation contained in this paper may be freely used. Acknowledgement of the source must be made and the Director of Environmental
Protection notified.

References

Chan, Y.L. and Leung, R.Y.C. (1994) "An overview of clean technologiesin Hong Kong industry", presented at Polmet 94, co-organized by
Hong Kong Institute of Engineers and Hong Kong Environmental Protection Department, Beijing, November.

Hong Kong Environmental Protection Department (1994) Environment Hong Kong 1994.

Planning, Environment and L ands Branch, Government Secretariat, Hong Kong Government (1994) A Green Challenge for the Community, 2nd
Review of 1989 White Paner: Pollution in Hona KonaA Time to Act. Hona Kona Printina Denartment. Hona Kona.

< previous page page 106 next page >



< previous pade page 107 next paae >
Page 107

11
Linking cleaner production and | SO 14001 environmental management systemsin New Zealand 1

MARJE RUSE

New Zealand's Business Environment

During the 1980s the New Zeal and economy underwent substantial reform. New Zealand's business environment is now ahighly competitive,
unprotected and exportfocused market. It isalso an environment with avery high proportion of small to medium-sized enterprises. More than 80% of
New Zealand's 200 000 businesses have five or fewer employees and only 1.5% have 50 or more employees. In this environment, New Zealand
businesses have become very customer focused. To establish and maintain aplacein theinternational market, companies have had to be able to meet,
and to show that they can meet, their customers' requirements. Increasingly thisincludes requirements to demonstrate sound environmental
performance.

Quality management systems, especially independently certified systems, have become an important factor in the success of many New Zealand
businesses. Such systems provide evidence that companies can meet their customers quality requirements. Uptake of 1SO 9000 standards by New
Zealand businesses has been higher than in many other countries. More than 1000 New Zealand companies are now registered to 1SO 9000 and
around 2000 more are in the process of implementing

Environmental Management Systems and CleanerProduction, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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1SO 9000 systems. New Zealand has also devel oped Q-Base, 2 aquality system especially designed for small businesses. With the high proportion of
small businessesin New Zealand, it is not surprising that nearly 800 businesses are already participating in Q-Base.

New Zealand businesses have appreciated the advantages of having a disciplined approach to quality, with independent certification as evidence that
they meet international standards. They are well placed to extend this approach and gain similar advantagesin the area of environmental management.

New Zealand's Regul atory Environment

One of the reasons the Act is so significant isits purpose, whichiis:

to promote sustainable management of natural and physical resources (land, air, water, soil, minerals, energy, plants and animals, and
structures).

Sustainable management isaNew Zealand interpretation of the internationally recognized term "sustainable devel opment”. " Sustainable
management” isdefined inthe Act as:

Managing natural and physical resources so that people can provide for their social, economic and cultural well being, health and safety while:
- sustaining the potential of resourcesto meet future needs

- safeguarding the life supporting capacity of air, water, soil and ecosystems

- avoiding, remedying or mitigating adverse effects on the environment.

This definition isimportant as it establishes an effects-based approach to environmental management. In the past, planning and environmental
regulation in New Zealand controlled activities. Under the Resource Management Act, it isthe environmental effects of activitiesthat are controlled,
not the activities themselves. The Act places ageneral duty on everyoneto avoid, remedy or mitigate the adverse environmental effects of their
activities.

This effects-based approach means that regulators policies, plans and rules focus on environmental outcomes rather than on prescribing how
activities should be carried out. In turn, businesses need to manage and regulate their own activities, and the effects of those activities, to meet the
environmental outcomes specified in policies, plansor individual resource consents. A similar philosophy, requiring businesses to manage their own
performance in order to meet broad statutorv obiectives.
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underpins New Zealand's Health and Safety in Employment Act 1992 and law reform currently underway for hazardous substances and new
organisms.

Environmental Management Systemsin New Zealand

Businessesin New Zealand have been devel oping approaches to environmental management for anumber of years. Since the |ate 1980s,
environmental audits have become acommon tool for environmental management. Much auditing activity has been prompted by businesses wanting
to understand their responsibilities and status under the new legislation. Environmental auditing led to some businesses devel oping action plans or
rudimentary environmental management system (EMS). This activity was significantly assisted by the development and publication in 1992 of BS
7750, the British Standard for EM'S, and publication of the draft international standard, DIS1SO 14001, as an interim standard in New Zealand in
November 1995.

BS 7750 has been used by companiesin New Zealand as amodel for EM S from the start of 1992. Businesses familiar with the | SO 9000 approach to
quality management have responded quickly and positively to applying the same kind of principles and approach to environmental management.
Independent certification of EMS has been available in New Zealand since the beginning of 1994 and anumber of New Zealand companies are
formally seeking certification. New Zealand also provided significant input to the development of the international standard SO 14001 and business
interest in the new standard is high.

In the early 1980s, the chemical industry in Canada devel oped acode for environmental, health and safety management called Responsible Care. This
programme was formally introduced to New Zealand by the New Zealand Chemical Industry Council (NZCIC) in March 1991. The code and
associated handbooks have al so provided guidance to New Zeal and businesses implementing environmental management. All members of theNZCIC
arereguired to adopt the Responsible Care code.

Cleaner Production in New Zealand

CP has been promoted in New Zealand to hel p achieve sustainable management of natural and physical resources. National CPinitiativesin New
Zeaand have concentrated on providing case-study information to demonstrate the benefits which New Zealand companies have obtained by applying
the orincioles of CP. The Ministrv for the
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Environment has published thisinformation in two publications (1993 and undated). Some of the information has been generated through a
programme of demonstration projects. This programme involved guidelines being produced on CP methodol ogy and training for participating
companies on the principles and methodol ogy for CP.

CPinitiatives have al so been taken at aregional and local level. Northland Regional Council has produced a set of booklets on CP. Booklets have
been published covering industries such as panel beating, commercial printers and spray painters. Wellington City Council isworking with anumber
of businessesin the city as part of its Workplace Pride programme and Dunedin City Council has a Green Business Challenge programme. Other
similar initiatives are underway in other areas.

Published results from companies which have been involved in the CP demonstration projects have shown that what is good for the environment can
also be very good for the bottom line. The desire to achieve greater efficiencies and cost savings has been akey driving factor for most of the
participating companies and the outcomes are very impressive. Projects to reduce use of raw materials, water or energy have delivered savings
ranging from 1280% of annual costs. Projects to reduce waste disposal costs have saved between 50 and 100% of annual costs and, in cases where
reuse has been involved, have produced extraincome. Payback times are also good, with some projects paying for themselvesin amatter of days or
weeks.

Links between Environmental Management Systems and Cleaner Production

There are clear and strong links between EM S and CP. These can be shown by comparing the elementsinvolved in an EM S with the stepsin the
methodology developed for CP demonstration projectsin New Zealand (Ministry for the Environment, undated).

1SO 14001 sets out the requirements for an EMS. There are five main elements that make up the 1SO 14001 EM S model. Within three of these main
elements, there are more specific elements (see Figure 11.1).

There are six main stepsin the CP method. Most of these steps consist of anumber of sub-steps (for details see Table 11.1). The six steps are:
plan and organize;

review dataand site(s);

identify CP options;

evaluate the options,

chooseyour project(s);

implement and monitor initiatives.

Thelinks between the elementsin an 1SO 14001 EM S and the steps in the CP methodology are outlined below. The SO 14001 elements are defined
first. followed bv the eauivalent CP steps. A summarv of theselinksis oresented in Table 11.1.
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Figure11.1

The 1SO 14001 environmental management system elements

Environmental policy

1SO 14001 requires an organization to set an environmental policy which is appropriate to the environmental impacts of its activities, products and
services. The policy must make commitmentsto continual improvement, pollution prevention and compliance with thelaw. It must also provide a
framework for setting and reviewing environmental objectives. CP equival ents are steps to obtain management commitment (which requires a policy)
and to set broad project objectives.

Environmental aspects

1SO 14001 requires an organization to have procedures to identify aspects of its activities, products and services that may interact with the
environment and to assess how significant those impacts are. Thisinformation must be kept up to date and be considered when environmental
obiectives and taraets are set. CP eauivalents are
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stepsto identify potential difficulties and solutions, collect site and other data and information, and list possible ways to improve.
Legal and other requirements

In 1SO 14001, procedures are required to identify legal and other obligations (such as codes of practice). The CP equivalents are similar to those for
environmental aspects.

Objectives and targets

Organizations working to 1SO 14001 must set some environmental objectives and targets. These must be written down and kept up to date. When
setting objectives and targets, organizations must take account of their legal and other obligations, the significant environmental aspectsthey have
identified, the views of interested parties and some practical business requirements. Equivalent stepsin CP are setting project objectives and time
frames, identifying and eval uating options and choosing projects.

Environmental management programme

1SO 14001 requires an organization to devel op a management programme to achieve objectives and targets. It must set out who is responsible and
how objectives and targetswill be met. CP equivalentsinclude steps to select teams, set project objectives and timeframes, identify potential
difficulties and solutions, list areas with potential for improvement, draw information together, choose, prepare and implement projects.

Sructure and responsibility

1SO 14001 requires organizations to define responsibilities for environmental management and provide resources needed to implement the EMS. CP
equivalent steps are to provide resources (part of management commitment) and set up teams.

Training, awareness and competence

In 1SO 14001, organizations must ensure that people carrying out activities that could affect the environment are competent. Training needs must be
identified and ahigh level of basic environmental awareness training must be provided. CP eguivalents could include obtai ning management
commitment (wheretraining is needed), selecting teams and preparing projects.

Communication

Organisationsworking to SO 14001 must have procedures for internal and external communication about their EM S and environmental aspects. CP
eauivalents could include team meetinas and publicisina successes.
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EMS documentation and document control

1SO 14001 requires an organization to describe its EMSin formal documentation. Thisinformation must be kept up to date and procedures are
required to control EM S documents. CP project information and management would appropriately beincluded in the EM S documentation and
controlled by the document-control processes.

Operational control

Organizations working to 1SO 14001 must identify operations and activities that are associated with significant environmental aspects of their
activities, products and services. These operations and activities must be controlled so that their environmental impacts are managed. CP equivalents
are stepsto prepare and implement projects.

Emergency preparedness

Inan 1SO 14001 EMS, potential emergency situations must be identified. Formal procedures are required for responding to these and for preventing
and mitigating environmental impacts. CP has apartial equivalent in the step to identify potential difficulties and solutions.

Monitoring and measurement

1SO 14001 requires organi zations to have procedures to monitor operational processes, progress towards targets and objectives and compliance with
the law. CP methodol ogy also requires projects to be monitored.

Non-conformance, corrective and preventive action

1SO 14001 requires organi zations to have procedures for dealing with problemsin their environmental management. These must cover how actionis
taken to investigate problems and to make sure they are solved and do not recur. CP has partial equivalentsin stepsto identify potential difficulties
and solutions and to monitor projects.

Records

In 1SO 14001, formal procedures are required for record keeping. Records must be appropriate to the EM S and the organization and demonstrate that
the requirements of the standard are being met. In CP, records would be generated through most steps of the methodology and would be an important
part of monitorina proiects.
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Audits

Procedures are required by 1SO 14001 for auditing an organization's EMS. All elements of the EMS must be regularly audited to ensure that planned
arrangements and the requirements of the | SO standard are being met. The closest CP equivalent is monitoring projects, although formal,
comprehensive auditing may not be part of the monitoring expected in the CP methodol ogy.

Management reviews

1SO 14001 requires top management in an organization periodically to review the suitability and effectiveness of their EMS. In doing thisreview, the
organization hasto consider changing circumstances, the results of its own audits and, in particular, its commitment to continual improvement. The
closest CP equivalent is monitoring projects. However, like auditing, formal comprehensive review may not be part of the monitoring anticipated in
the CPmethodol ogy.

Linksin Practice

Only half of the participants had heard of BS 7750, but four were using it asamodel for their EMS. Thirteen of the participants had in place, or were
devel oping, 1 SO 9000 quality management systems. Most of these had devel oped or were planning to devel op links between the CP and
environmental work and the 1SO quality management system by including environmental requirementsin procedures and work instructions. Two of
the participants suggested that better links could be drawn with total quality management approaches.

Two yearslater (although afollow-up survey was not able to be completed) some of the companies have made progressin establishing formal EMS
modelled on 1SO 14001.

Conclusion

CP projectsin New Zealand have demonstrated that substantial economic and environmental benefits can be obtained by businesses. In order to
sustain these benefits
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and continue to create new benefits, New Zealand businesses have sought to link, or integrate, CP objectives into core business management systems.
Thisintegration isimportant, especially for small businesses, to maintain their efficiency, effectiveness and competitiveness.

EMS, such asthose that are being devel oped to meet the requirements of SO 14001 can provide significant support to promoting the objectives of
CP. ISO 14001, requires aformal, documented EM Sthat is effectively implemented. It al so requires acommitment and proceduresto achieve
continual improvement and pollution prevention. Even more important, | SO 14001 requiresformal, comprehensive and ongoing monitoring, audit
and management review. This should ensure that environmental management initiatives (including CP) remain on the senior management agendaand
become part of ongoing business practice. 1SO 14001, therefore, provides aframework for integrating CP into the core management of abusiness.

Notes
1. Commentsin this paper are based on the draft international standard, published in August 1995.

2. Q-Baseisaquality management system code, based on 1SO 9000, developed by Telarc NZ. Telarc providesindependent certification to the
code.
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12
Cleaner Production and Environmental Management Systemsin Australia

BRIAN O'NEILL

Cleaner Production Initiativesin Australia

Environment leaders and environmental agenciesin Australiarecognize the potential for programmes (such as environmental management systems,
cleaner production and eco-design) to act as mechanisms for building a culture of environmental best practice and environmental innovation
throughout businessand government.

In Australia, theseinitiativesin environmental protection became the focus of national programmes through the Australian Prime Minister's 1992
Statement on the Environment.

Toassist Australian industry in improving its environmental performance, the Environment Protection Agency (EPA) administers a cleaner
production programme as part of the implementation phase of that statement. The programme is geared to supporting industry initiatives to meet both
increasingly demanding regulations and community concerns about the potential environmental impacts of industrial activities. Moreimportantly, it is
stimulating the devel opment of an industry culture committed to achieving an environmental performance beyond minimum environmental regulatory
requirements.

The programmeis an Australian adaptation of work undertaken in the Netherlands. The objectives of the programme are both to increase awareness
of the benefits of cleaner production and to encourage the uptake of cleaner production techniques and practices by Australian industries.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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Awareness Raising I nitiatives

In February 1993 the EPA released a Cleaner Production Information Kit to raise awareness of the advantages of cleaner production. More than 1200
kits have been distributed and have been well received by industry, industry associations and government.

Three series of cleaner production workshops have been conducted throughout Australia, one seriesin each of 1993, 1994 and 1995. Thefirst two
were conducted by industry representatives rather than government officials, while those held in 1995 provided aforum for Dr Don Huisingh to pass
on details of his experiencein cleaner production initiatives. Planning and implementation of the workshops required cooperation with state and local
government, as well as business associations. As aresult of the workshops, the EPA released in 1996 an Australian booklet, Cleaner Production Case
Sudies, along thelines of the popular United Nations booklet, Cleaner Production Worldwide. This booklet isfree to companies, associations and
international organizations. A database containing Australian cleaner production case studies can be found on the Internet at
http://www.erin.gov.au/portfolio/epa/environet/nepd/case studies.html as part of the Australian Environet initiative.

In linewith itsfocus on facilitating the availability of information, especially to smaller and medium-sized enterprises, the EPA provided funding to a
leading business association, the Australian Chamber of Manufactures, to ensure that its Environmental Management Handbook would be applicable
in each Australian state and territory. This handbook provides a self-assessment procedure which small industries can use to assess voluntarily their
environmental performance while also identifying the economic and environmental benefits of sound environmental management. The handbook has
avery low price tag to encourage companiesto useit.

Demonstration Projects
National

The Australian government provided funding to aleading national trade union to produce a guide for its members on identifying and implementing
environmental improvementsin the workplace. The union has aso run corresponding seminars for members and shop stewards and conducted pilot
projectsto highlight the importance of reducing environmental impacts. Thiswill assist the workforce to look critically at their work areas from an
environmental perspective.

The EPA has provided A$0.75 million for an EcoReDesign project in collaboration with industry and research institutions. Its goal isto promote to
industry the potential of life cycle assessment and the advantages of incorporating environmental considerations at the design stages of products. The
proiect commenced in June 1993. Funded bv the Commonwealth Government. Eco-ReDesian is beina coordinated bv the
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Roya Melbourne Institute of Technology. The first products from this project were launched during 1996.

Six Australian companies are already part of the project and are anticipated as providing strong and varied role models for the benefits of eco-design.
Aninformation kit will be produced and circulated widely.

The EPA isalso administering a cleaner production demonstration programme based on the successful DutchPrisma project. Selected companies are
being assisted to undertake areview of their production processes and changes which result from these reviews will be used across Australiato
demonstrate the potential benefits of cleaner production. The results will also be used to encourage industry (especially small to medium-sized
enterprises) to adopt cleaner production practices.

Preliminary investigations indicate that some of the selected companies are likely to formalize their environmental management systems (EMS) asa
means of assisting their cleaner production commitment.

The EPA has also developed aNational Environment |ndustries Database (NEID). This details Australia's environment management capabilitiesin a
range of sectors and has been available on the Internet since November 1995. An Australian National Cleaner Production Database which provides
case studies and other cleaner production information to assist small to medium-sized enterprises (SMES) is one element of the NEID.

Regional

The South Australian Cleaner Industries Demonstration Schemeisajoint project of the Australian and South Australian State government. It provides
small grants and interest-free loans with a delayed payback period directly to companiesfor new technology. Funds are al so made available for
environmental auditsto identify improvementsin practices and technology which reduce costs and minimize pollution. This project complementsthe
EPA's demonstration project while providing afocus on the specific needs of South Australia.

Other initiatives
A number of educational institutions now include environmental and cleaner production componentsin their mainstream courses.

Environmental Management Systemsin Australia

Through its Auslndustry programme, the Australian government providesfinancial assistance to SMEsto implement environmental management
svstems. with particular emphasis on cleaner production and waste manacement.
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Companiesworldwide areincreasingly introducing environmental management systemsinto their corporate strategies. Standard-setting bodies,
including the International Organization for Standardization (1SO), are giving high priority to the development of EM S standards. The EPA is
following these developments with a particular interest in assessing their potential to assist in the implementation of cleaner production and improved
levelsof environmental protection.

A joint Standards Australia/Standards New Zealand Committee was formed in August 1992 to consider the need for an Australia/New Zealand EMS
Standard. The committee (QR/11) has focused on providing input to the 1SO process and on discussing Australian and New Zealand approaches at
relevant | SO working group meetings.

International EM S standards can provide amodel for usein incentive-based |egislative approaches which reward companies for implementing
systemsto monitor, control and improve their environmental performance. They also have the potential to support national policies on sustainable
devel opment, while meeting free trade objectives. A number of Australian companies have already developed their own EM Ss based on the British
Standard BS 7750 and it is envisaged that some of these will convert these for certification in conformance with SO 14001.

Aninternational body established by agreement between the Australian and New Zealand governments operates as the peak accreditation organization
of certification bodiesin both countries. Known as JAS-ANZ (Joint Accreditation Scheme-Australia New Zealand), this Council has, as one of its
objectives, the devel opment of mutual recognition in overseas marketsfor Australian-certified products.

Between January and the end of June 1996 JAS-ANZ conducted a pilot programme to verify the appropriateness of its then draft environmental
accreditation criteriaand its accreditation for process for EMS certification bodies. This programme has been facilitated by the November 1995 two
year adoption of the draft international standards 1SO DIS 14001, 14004, 14010, 14011 and 14012 asinterim Australian and New Zealand standards.
In August 1996, the Commonwealth Government's Environment Minister presented certificates to four certification bodies, which had successfully
come through the JAS-ANZ pilot programme, and | SO 14001 conformance certificates to 13 companies which had been clients of the successful
certification bodies. At aceremony in New Zealand certificates were presented to one certification body and two of its client companies. With
accreditation and certification procedures firmly established in Australiaand New Zealand, it is generally anticipated that there will be a steady
increase in the number of accredited certification bodies and oraanisations with certified EMSs.
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Environmental Management Systems, Environment Protection and Cleaner Productionin Australia

It isreasonable to assume that organizationsimplementing an EM S are seeking a systematic framework for improving their environmental
performance. Unfortunately, the adoption of thisframework will not initself achieve good environmental performance unlessits objectivesare
derived from asoundly based environmental policy.

Itiseasy tolose sight of thisfact, particularly given the conformance focus of 1SO 14001 on core system elements. The importance of identifying
sound environmental objectives, associated with review and performance indicators which attempt to measure both achieved level s of improved
environment protection and the effectiveness of asystem, cannot be overestimated. Asthe 1SO 14000 series standards are designed to be applied in a
wide range of organizations, environments, geographical locations and cultures, international EM S standards cannot, by definition, be too prescriptive
about environmental outcomes.

If their potential isto be maximized and aspects of ecologically sustainable development expressed through cleaner production techniquesareto be
promoted, EM Sinimplementation need to include provision for continual improvement in environmental performance.

Environmental Management Systems' Effectiveness and Objectives

Thereisaconcern, often expressed by community organizations, that some companies may only choose to set objectives which are limited to meeting
their legislative requirements. A tripartite process for establishing an environmental policy which seeksinput from the regul ator, the community and
the company is one way in which this concern can be minimized. While a proactive stance may initially entail increased cost or significant changesin
long-established housekeeping procedures, it has been shown, in the long term, to lead to significant financial and environmental benefits and more
acceptable environmental outcomes from acommunity perspective.

Thelevel of environmental guidance given at the preparatory environmental review (PER) stage of each EMSisasignificant factor in the quality of
objectivesfor any resulting EMS. This raisesimportant issues regarding the composition of auditing teams and cannot be neglected when considering
the relationship of EM Sto cleaner production and environmental protection. Australiais also interested in developmentsin the European Union
voluntary Eco-management and Audit Scheme (EMAS).

Asthe concept of EM S devel ops, it may be necessary for particular industry sectors to provide guidance through such instruments as industry codes
of best practice on environmental effects and performance levelsin that sector.
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Conclusion

From an Australian EPA perspective, an emphasis on performance outcomesis critical to ensuring that EM S standards genuinely promote
environmental protection, rather than simply being certifications of commitment and compliance. Related to thisisthe importance of certifying
bodiesinterpreting EM S standards in a performance sense aswell as from a systems perspective.

Unless the system goes beyond mere record keeping or the implementation of processtasks, its potential to promote continued environmental
improvement will be extremely limited. In thisregard, the credibility of EM S standards hangs on their ability to deliver improved environmental
protection outcomes beyond those needed for compliance.

Thereisaso aconcern that conforming to EM S standards may become so complex that it becomes inappropriate for consideration by SMEs. This
issue will certainlv be one which Australiawill be watchina with interest as these standards aain brominence in dav-to-dav business transactions.
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SECTION |11
REGULATION OR SELF-REGULATION?
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13
Introduction

RUTH HILLARY

This section of Environmental Management Systems and Cleaner Production considersthe regulatory and self-regulatory mechanisms used to deliver
cleaner production and improved environmental performancein enterprises. In six chapters, this section addresses the gradual shift in European
Union (EU) environmental policy towards market-based instruments (Chapter 14); the next paradigm of environmental protection beyond compliance
(Chapter 15); aregulator's view of atraditional pollution control system (Chapter 16); the elements of aformalized management system BS 7750
(Chapter 17); the value and credibility of accredited certification assessment (Chapter 18) and the efforts to harmonize national accreditation systems
(Chapter 19). The central theme analysed throughout this section is the balance between regulatory and self-regulatory mechanisms and the credibility
each system hasin the marketplace to deliver sustained environmental performanceimprovements.

In Chapter 14, Ruth Hillary traces the devel opment of European Union environmental policy as described in its action programmes, showing the
heavy reliance on traditional normative legislation. She draws out the advantages and disadvantages of traditional regulation, asserting that the current
shift in EU environmental policy is, in part, due to the failure of the past 20 years of legisative activity. Hillary proposes amodel to describe the
relationship between the regulator and the regulated which, she argues, incorrectly transfers responsibility for protecting the environment from the
polluter to the enforcer. Furthermore, she claims that the shift towards market-based instrumentsis an attempt by EU policy makersto utilize an
innovative mechanism to internalize the external coststo the environment of production. She considers two market-based tools: the eco-labelling
regulation and the Eco-management and Audit Scheme (EMAYS). Focusing largely on EMAS, she discussesits potential to deliver improvementsin
environmental performance, drawing onindustrial examplesto illustrate how existing company policiesarefalling woefully short of EMAS
requirements. She analyses the economically viable application of best

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a4 1997 John Wilev & SonsLtd.
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available technology (EVABAT) requirements of EMAS, suggesting the limitations of achieving EVABAT for small and medium-sized enterprises
(SMEs). Hillary concludesthat normative legislation will remain the driving force of EU policy and environmental improvements but that the
challenge for both regulators and industry alikeisto think strategically and holistically about how to achieve further environmental performance
improvements.

David Rejeski, in chapter 15, continues the theme of the limitations of existing environmental policy raised by Hillary but in the US context. He
argues that the next paradigm of environmental protection will be beyond compliance and based on voluntary risk-based environmental management.
He considers the changing environmental agenda of a growing number of companies which have adopted a proactive, preventive approach to
environmental management, calling it aquiet revolution. He argues that this revol ution has been misunderstood or missed by US government officials
for the past 25 years. Rejeski goes on to assert that cleaner production is dependent on the ability of organizationsto learn and also that environmental
cleanup and control are not only expensive, but also signal abasic failure in organizations and society. He cites virtual prototypingi.e. predictive
modelling of complex systems, environmental management across the val ue chain and the evolution of customerdriven production asimportant
changesin production. Rejeski argues that the command-and-control system becomesincreasingly ineffective and potentially counter-productive as
changes are realized in the production system. He proposes four changes to US environmental policy, concluding that these are necessary to unlock 25
years of regulation and adversarial behaviour so that government can move towards an innovation-friendly policy framework which facilitatesthe
building of amore environmentally sustainable economy.

Allan Duncan, in Chapter 16, sets out the opposite position to Rejeski, bringing the debate back squarely into the forum of atraditional pollution-
regulatory system's ability to require continual environmental performance improvements. He presents a UK regulator's view of voluntary
environmental management systems, asserting that three uncertainties exist about such systems role asaforce for environmental improvement. The
three uncertainties are SMEs ability to adopt the systems approach; the capacity of such systemsto deliver regional or national environmental targets;
and the means by which such systemsinitiate, disseminate and make available technologica development. Duncan then goes on to discusses the
regulatory systems' strengths and weakness. He focuses, in particular, on integrated pollution control (IPC) and best available techniques not entailing
excessive cost (BATNEEC) and their inbuilt mechanismsto deliver improvementsin processes. Duncan concludes that the route to cleaner processes
and acleaner environment is through a combination of regulatory and environmental management systems tools set against a backdrop of partnership
and shared objectiveshy all stakeholders.

Still within the UK context, Christopher Sheldon, in Chapter 17, provides an insight into the development of the first voluntary environmental
manacement svstem (EMS) standard in the world: the British standard BS 7750. Sheldon describes
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the core purpose of BS 7750 as atool for organizations seeking to improve their environmental performance. He also relates BS 7750 to
environmental auditing, arguing that confusion surrounds auditing terminology. Sheldon considers the influence which BS 7750 has had on the EU
developments of EMAS and theinternational developments of 1SO 14001. He asserts that EM S standards such as BS 7750 hel p managers to pinpoint
and manage their business's risks which, in turn, affect the efficient performance of their organization, therefore BS 7750 also hel ps safeguard their
organization's access to and share of its market. But he concludes that aformalized EMSis only half the picture for an organization and that
accredited certification by an independent third party is necessary for the credibility of an organization's EM S in the marketplace.

Jeff Dowson, in Chapter 18, amplifies Sheldon's theme concerning the credibility of acompany's EM S being partly dependent on accredited
certification by providing adetailed analysis of an assessor's role when certifying a EM S as conforming to either BS 7750 or SO 14001. Dowson
considers three stages in the assessment processinitial assessment, main assessment and surveillance visitsfocusing, in particular, on the key issues
related to the environmental effects/aspects evaluation and the determination of significance. He discusses the areas of concern often raised by
organi zationsimplementing formalized environmental management systems and seeking certification. Dowson argues that many organizations hold
the misconception that quality auditors are able to transfer their skillsto audit environmental management systems without further training. He
concludes that environmental management systems certification is still initsinfancy; consequently, the interpretation of the EM S standardsis not
fixed asit iswith standards in the | SO 9000 series, but that accreditation criteria provide some guidance on how to build and integrate systems.

Inthefinal chapter in this section, Roger Brockway takes the issues of accredited certification into the national and international arena. He argues that
the function of accreditation isto ensure that independent certification can be trusted by the market and that national accreditation systems, through
international harmonization, will ensure that certificates are understood and accepted globally. Brockway assertsthat it isthe job of accreditation to
ensure that third-party certification isindependent, competent and consistent. He contrasts the auditing requirements of quality management systems,
which are focused on compliance with customer requirements, with those of the EM S 1SO 14001, which is focused on performance. Brockway
supports Dowson's ideas by asserting that a considerable amount of work is needed to adapt 1SO 9000 auditors and certification bodies to undertake
EMS auditing and certification. Although accreditation operates primarily at anational level, Brockway is concerned with the wide recognition of
certificates and argues for the harmonization of criteria used by national accreditation systems as away of facilitating the broad acceptance of
certificates. He describes European and international efforts by the European Accreditation of Certification (EAC) and the International Accreditation
Forum (1AF) respectively to bring together differing accreditation systems. Brockway concludes that certification is not a passive bureaucratic
activitv and that accreditation
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aimsto add val ue by assisting companies to bring about environmental improvements which will satisfy their stakeholders.

Throughout the section anumber of themes are devel oped by the authors, the main one being the determination of the optimal balance between
regulation and selfregulation to facilitate the promotion of improved environmental performanceinindustry. The three central themes discussed in
this section are:

The advantages and disadvantages of traditional regulatory systems and the relative merits of other instruments, such as voluntary environmental
management systems, to deliver environmental improvements.

The use of environmental management systemsto deliver environmental improvements and the mechanismsto promotetheir credibility in the
marketplace by utilizing harmonized accredited certification.

Therelative effectiveness of regulation or voluntary environmental management systemsto promote new technology.

A key feature of the section isitsanalysis of the implications of voluntary and mandatory systems for businesses and how these systemsincorporate
stakehol ders' objectives and attempt to deliver amore environmentally sustainable economy. More detailed practical industrial experiencesare
presented in the following three sections to show how individual enterprises and industry sectors attempt to deliver improvementsin environmental
performance while addressina the views of their stakeholders aciainst a backaround of verv different leaislative frameworks.
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14
EU environmental policy, voluntary mechanisms and the Eco-managament and Audit Scheme

RUTH HILLARY

Introduction

The Eco-management and Audit Scheme concept is not new. For many years, industrial and business associations and individual enterprises have
devel oped internal environmental auditing systemsto control their environmental impacts. 1 The idea for a pan-European eco-audit scheme was
announced in the European Union's (EU) Fifth Action Programme on the Environment, "Towards Sustainability". Central to the scheme wasthe
management tool of environmental auditing. The EU scheme offered potential advantages beyond existing approaches. It was designed to be a
voluntary, market-based tool, independently assessed and therefore "credible". The scheme embodies the self-regul ated approach supported by
business organizations,2 but few businesses are prepared to accept the degree of responsibility which goes with self-regulation.

The Eco-management and Audit Regulation (Official Journal of the European Communities 1993) was adopted on 29 June 1993 but only came into
effect on 10 April 1995. The 21-month lead time allowed member states to devel op the administrative structures and undertake trials of the scheme. It
isthese pilots, the experiences of the companies involved and the negotiations and attitudes surrounding the scheme which provide much of the data
for this chapter.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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Eu Environmental Policy

EU environmental policy is set out in its action programmes on the environment. Since the launch of the EU'sfirst action programme on the
environment in 1973, the Union has experienced growth not only in environmental awareness among the general public, governments and industry
but also in the quantity and coverage of environmental legislation both at a national and Union level. The the EU has played an important rolein this
growth by defining environmental legislation. Over the past two decades, the EU has established four subsequent action programmes on the
environment and more than 350 pieces of environmental |egislation covering all spectrum of media: air, water and land, many products and processes,
nature protection and environmental impact assessment (Commission of the European Communities 1993).

NormativeL egislation

Themagjority of EU environmental policy is based on the traditional normative or "command-and-control" type of legislation, which istypified by
controls of dischargesto atmosphere, water or land and environmental quality standards. "Command and control" succinctly describes the operation
of such environmental legislation, because while the legislation sets the environmental standards for a certain process or operationthe "command"
partinspection is necessary by enforcement authorities to ensure compliance to the standardsthe "control" part.

Normative legislation is necessary and has certain important propertiesin protecting the environment. Such traditional |egislation has the important
benefits of establishing guaranteed and harmonized levels of protection across the 15 member states. Disadvantages, however, do exist in this style of
legidlation. Frequently, only minimum standards can be set by normative legislation and these often quickly become out of date as new scientific
evidence expands our understanding of environmental issues. Also, such legislation can not cover all environmental effects (which are numerous and
increasingly complex as relationshi ps between humans and their environment are further investigated and understood) but is fragmented, addressing
separately the different media of water, air and land.

Considerable resources are required for the control part of "command-and-control” legislation. Member states must invest both financial and human
resources to monitor, inspect and sometimes puni sh those organi zations subjected to traditional environmental legislation. Since resources are not
infinite and the financia cake needs to be divided among many competing interests, "control” cannot be comprehensive in any of the member states,
although some are more effective than others. Similarly, member states have different degrees of expertise and resources to implement EU
environmental legislation, resulting in avaried record of implementation of the different EU environmental laws (Department of Trade and Industry
1993).
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Normative | egislation has determined a distinctive relationship between the regulator and the regulated. An appropriate analogy would bethe
teacher/pupil discipline relationship. In thismodel, rules are set down by agoverning body such asanational parliament and the EU, or the governing
board in the case of aschool, and the regulator, like the teacher, isin charge of making sure the rules are implemented and met by the regulated. The
regulated enterprise, like the pupil, is expected to abide by the rules. What this relationship does to the balance of power between the two partiesisto
place the lion's share of responsibility for ensuring compliance on the shoulders of the regulator. The regulated enterprise, like the pupil, takes on the
passiverole, receiving external conditionson how it should act. In all schoolsthere are good and bad pupils, similarly thereis aspectrum of
organizations and for the regul ated there are powerful forces not to conform.

Non-conformance does occur. It can be due to avariety of reasons, including ignorance of the rules, more attractive alternatives arising from
disobeying the rules or because the rules are impossible to meetin the view of the regulated, the rules are not regul ated effectively and/or the
punishment is an insufficient deterrent. Although thereis aclear responsibility for the regulated enterprise to comply with regulations, the option
existsto disobey the rules, thusincreasing the regulator's responsibility for ensuring compliance. Incentives to comply are negative, i.e. punishment
and sanctionsin the courts. The benefits of non-compliance are, among other things, saved expenditure and, if enforcement is minimal, the "good"
organization is further penalized on its bottom line.

Theregulator, asthe enforcer of legislation, generally focuses on the regul ated organization at the point at which it affects the environment, i.e. its
emissions. Consequently, the regulator isthe outsider. Furthermore, laws directed at outputs strengthen the view that the regulators have no role to
play in the internal operations of the organization's attempts to achieve compliance. Increasingly, organizations are required to demonstrate their
compliance by publishing to the requlators their methods to achieve compliance.

Regulators seek the manifestation of ability to achieve compliance to environmental regulationsin technological terms, and companies respond with
technological solutions. See, for example, the EU proposal for the Integrated Pollution Prevention Control Directive's Article 5, requiring enterprises
to describe the technol ogy and techniques used to reduce emissions. Member states' |egislation al so focuses on technological solutions. 3Nevertheless,
the relationship has directed efforts towards i ssue management with the solutions usually identified by technology.

Towards Sustainability

Union action programmes set out EU environmental policy and strategy but the Fifth Action Programme represented a shift in policy and strategy
stvle from the four previous action broarammes. This shift wasin reaction to the continued and
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lamentable decline of the Union's environment, as detailed in the State of the Environment report (Commission of the European Communities 1992).
Unlike previous programmes, which ran for afive-year period and leant heavily on the traditional policy instruments of normative legislation and
financia aid, the Fifth Action Programme runsto the year 2000 and introduces three fundamental principles of sustainable development, preventive
and precautionary action and shared responsibility, and awider range of policy instruments.

Normative legislation will continue to play an important role in achieving the aims of the EU's Fifth Action Programme, but " Towards Sustainability"
also proposes broadening the range of instruments to complement existing legislation. The new measures outlined are horizontal supporting
instruments, financial support mechanisms and market based instruments. Five key sectorsindustry, energy, transport, agriculture and tourismare
targeted in acoordinated and comprehensive way.

Market-based Tools

The Eco-labelling award for products and the Eco-management and Audit Scheme (EMAS) for processes are currently the only two EU market-based
initiatives. Both are regulations and are designed to restore market forcesin the environmental field by promoting competition on environmental
grounds. Asregulationsthey are directly applicablein all member states when adopted, but both are voluntary for company participation.

Eco-management and Audit Scheme
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Member states objected. Germany, in particular, objected to the generic nature of the scheme which, initsview, lacked specific environmental
standards agai nst which organizations would be judged. Germany stated that organi zations located in aless stringent regulatory environment would
achieve registration to the scheme and therefore be viewed as comparable to a company operating under a more stringent legisl ative regime, thus
negating the latter company's achievements. Spain and Ireland maintained that the scheme was too bureaucratic for smaller enterprises, that it would
be considered an unobtainable luxury for larger companies only, which they maintained were already well managed and thereforein less need of
EMAS. Similar criticism has been levelled at the international quality standardsin the | SO 9000 series.

The Eco-management and Audit Scheme regulation contains 21 articles and 5 annexes. EMAS isavoluntary, site-based scheme which requires
participating companiesto develop an environmental policy, undertake aninitial environmental review at asite and devel op an environmental
programme in the light of the review'sfindings. It is necessary for the site to establish and implement an environmental management system (EMS),
such as the British standard BS 7750 (British Standards I nstitution 1994) or the international standard 1SO 14001 (British Standards Institution
1996), and to audit the system. Finally, the site must publish performance datain the form of an environmental statement and have thisand its
internal system verified by an accredited environmental verifier before succeeding in registering to EMAS (see Figure 14.1).

EMAS and national EMS standards

A provision for the recognition of national standards wasincluded in the regulation under its Article 12 with the specific purpose of providing
implementing organizations with an indirect route to achieving EMAS. Companiesimplementing and being certified to national, European or
international standardswill be deemed to have met those parts of the regulation aslong as the standards used fulfil two conditions. First, the standards
must be recognised by the Commission, and second, the standards must be certified by a body whose accreditation is recognized by the member state
inwhich the siteislocated.

The existence of three national standards (the British Standard BS 7750, the Irish standard 1S 310 and the twin Spanish standards UNE 77801 and
77802) which meet particular aspects of EMAS were agreed by a Commission decision on 2 February 1996. Therefore, in the case of UK enterprises,
over 150 have been certified to BS 7750 and of the eight registered to EMAS by November 1995 all but one used their accredited certification to BS
7750 as astepping stoneto EMAS registration.

CenMandate

To prevent the proliferation of national standards and to achieve one standard for Europe which could be used as away towards EMAS registration,
the Commission
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gave the European Standards Organization (CEN) amandate to establish astandard for all aspects of EMAS except the environmental statement.
CEN accepted this mandate in October 1994 and then had 18 months until April 1996 to prepare the standard. Aware of the activity in the
International Organization for Standardization (1SO) Technical Committee TC 207 on environmental management, in particular its Sub-Committee 1
(SC1) on EM S which was in the process of developing SO 14001, CEN decided not to duplicate these efforts but to participate fully in the ISO
developments. CEN'sintention was to work towards an EM S standard which could fit the purpose of its mandate.

Considerable efforts and speed have been expended on the devel opment of SO 14001. Voting on the draft standard ended on 10 February 1996.
Comments were compiled by the UK secretariat of SC1 and a second two-month voting period was completed by the end of summer 1996. In
September 1996 | SO 14001 became afull international standard. It is clear, however, that although strenuous efforts have been made to mould SO
14001 into the shape of EMAS, the standard does not meet the CEN mandate of an environmental management systems standard compatible with
EMAS (see Table 14.1). Consequently, three broad options are avail able to achieve compatibility: first, CEN could develop a bridging document to
make 1SO 14001 meet the mandate; second, | SO could produce an informative annex to the standard; and finally, the Commission could write a
quidance note explaining how 1SO 14001 needs to be expanded to meet aspects of EMAS.

Theimportance of achieving agood fit between | SO 14001, CEN's requirement for a European standard and EMASS arises because when a CEN
standard is adopted all similar national standards must be removed; thisis not the case when an | SO standard is adopted. Furthermore, CEN requires e
standard that not only meets aspects of EMAS but also is not sharply different to an international standard which could raise the spectre of
regionalization and trade barriers.

Pilot Project Company Experience

The pilot involved 17 SMEs divided into three groups (see Table 14.2). The investigation started in March 1994 and ran for 12 months. The overall
aim of the pilot project was to identify how SMEs may be assisted in the implementation process by identifying information and training needs and
different supportina mechanisms.
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Table 14.1 Comparison between the requirements of EMAS, |SO 14001 and BS 7750
Elements EMAS (Articlesand 1SO 14001 BS 7750 (Clauses)
Annexes) (Clauses)
Initial environmental Article3band Annex |.C Annex A.3.1 AnnexA.1.2
review (quidanceonly)  (guidanceonly)
Environmental policy  Article3band Annexes 4.2 4.2

1.LA.123,1.B.1,1.Cand|.D

Environmental Article 3c and Annex |.B 41 4.1
management system
Environmental Article3cande, Annexes  4.34 4.6
programme I.A5/1.B.1andI.C
Environmental objectivesArticle 3eand Annexes|.A.4 4.3.3 45
and targets and 1.B.1
Environmental Annex|1.B.3 431 4.4
effects/aspects
Environmental legislationAnnex |.B.3 432 443
Organization and Annex1.B.2 441,442 43
personnel
Operational control Annex 1.B.4 446,447,451, 4.8
452

Manual and Annex|1.B.5 444and4.45 4.7
documentation
Records Annex|1.B.5 453 4.9
EMS audits Annex |.B.6 454 410
Environmental audit Articles 3d and 4, Annexes

I.Candll
Managementreviews  Annex|.B.1 4.6 411

Environmental statement Articles 3f. 5 and Annex V. Not applicable Not applicable
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Table 14.2 Pilot study groups

HGJ%%% Group organization

Groupl Threecompaniesfrom variouslocations and sectorsimplementing the schemeon
their own without external assistance

Group2 Six companieslocated in Blackburn, north-west England, implementing the scheme
with assistance from anew local Business and Environment Association

Group3 Eight textile companiesimplementing the scheme with assistance from their
traditional industry associations using sector application quides

Environmental policy

The central principle of EMAS isto achieve continuous environmental performance improvements of industrial activities. 4 Companies are required
to make the twin policy commitments to comply with all relevant environmental legislation, both national and EU, and to achieve continuous
environmenta performance improvements. The purpose of the policy isto document the vision of where the company wantsto be and secure top
management commitment. A policy must be adopted and signed and dated by the chief executive officer or managing director. It must be publicly
available and communicated and understood throughout the organization.

A number of surveys have already identified that only asmall percentage of SMEs define their environmental strategy in an environmental policy.5
Of the 17 companiesinvolved inthe EMAS pilot, 10 stated they had environmental policies (see Table 14.3). On closer examination, none fully
conformed to the regulation's requirements as set out in Annex 1.C. Only five made acommitment to continual improvement and six to comply with
legislation. Most companies originated their policiesin response to an external enquiry, usually from a customer. Onetextile SME developed its
environmental policy to display at atrade fair, whereas another SME's policy was in response to a new company chairperson who had a particular
interest in the environment.

Environmental issue coverage in each policy was determined largely by the knowledge of the author of the policy and what he or she could glean from
other companies' environmental polices. (This practiceisnot atypical of numerous companies.) Onetextile SME had simply taken another company's
environmental policy and put its own nameto it, even though the original company policy wasin acompletely unrelated sector and focused on waste
management, which was arelatively minor consideration for the textile firm.

In Group 3, comprising of textile SMEs, none mentioned water management or savings, although one of their major resource usagesiswater. After
individual discussionswith each SME's manaoement renresentative. each firm either redrafted or
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Table 14.3 SME profiles and environmental policies )

NoSector and NACE code Employees Environmental ISO9000 BS7750
Co. Site PolicyReview

Group 1: sole companies

1 Manufacture of furniture, NACE 34 34 Yes No Inprogress No
36.14
2 Manufacture of insulation, NACE 154 144 Yes Yes Yes No
26.14
3 Manufacture of metal joints, NACE16 16 Yes No Inprogress No
28.12
Group 2: Blackburn companies
4 Manufacture of wallpaper, NACE 476 200 Yes Yes, July Yes In
21.24 1992 progress
5 Pressfelt, NACE 7.54 450 Yes Yes, Oct Yes In
1993 proaress
6 Copper and aluminium powder, 300 200 Yes Yes, Oct Yes In
NACE 27.45 1992 progress
7 Confectionery, NACE 15.84 150 Yes Y?gg%ec Yes No
8 Geogrid, NACE 25.23 550 85 Yes Yes, 1992 Yes In
) proaress
9 Rubber moulding, NACE25.13 50 50 No Y?Qs%ec Yes No
Group 3: textile companies
10Dyeing and finishing, NACE 17.30190 190 No No Yes In
. proaress
11Dyeing, NACE 17.30 300 15 Yes Yes No In
proaress
12Dyeing and finishing, NACE 17.3025 25 Yes No No No
13Dyeing and bleaching, NACE 86 86 No Yes, March In No
17.30 1994 progress
14Dyeing and finishing, NACE 17.30187 187 No No Yes No
15Wool spinning and weaving, 150 150 No No Yes No
NACE 17.12 and 17.22
16 Manufacture of wool products, 279 94 No No No No
NACE 17.73
17Wool spinning and weaving, 236 236 No Y es, Autumn Yes No
NACE 17.12 and 17.22 1993

wrote an environmental policy. For mogt, it wasthe first time they had taken a strategic overview of the environmental aspects of their business.
IWorkl ng through a checklist of environmental issues, managers were directed to consider issues beyond those covered by their company's consents or
icences.
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Neverthel ess, managers still had environmental "blind spots'. Product planning, visual impact of the site and the environmental performance of
contractors and suppliersfailed to be considered in many policies (see Table 14.4). Water management and savings also remained low. Reasons for
the blind spots varied. Product planning including design, packaging, transportation, use and disposal was neglected because products was perceived
to havelittle environmental impact. Managers had not made the connection between the way they designed their products and the potential for
minimizing environmental impacts downstream. Furthermore, product use and disposal were outside the site boundary and therefore perceived as not
being amanagerial responsibility unless there was acomplaint about the quality of the product.

Table 14.4  Enwvironmental issues covered in 11 pilot SMEs' policies

Taopic Present Absent/weak
Water pollution TR [}
Soil pollution LT I

Air pollution T

Reduction of impact on the environment LTLOTLIT ] I
Energy management T []]
Raw materials management and savings 1 I
Water management and savings LTI L]
Salid and hazardous waste management LT 1
Working conditions (noise, odour, dust) LTHT 11}
Visual impact ][] T
Praduct planning [1{]1]

Changes 10 processfselection of new processes  TTITITIIND ]
Contractors, subcontractors and suppliers 1] [[1]]]
Prevention of major environmental incidents LILTH] 111
Caontingency procedures for major accidents LI 1]
Staff environmental information and training | ]

External environmental infarmation LTI n
Legislative compliance T 1
Continual improvernent T i
Target setting T

Palicy review 1T 1
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Inasimilar way, contractors and suppliers were viewed as independent of the company and therefore difficult to influence. Three of the textile SMEs,
however, had already been in contact with chemical suppliersto find alternative chemical products because of pressure from the regulator to eliminate
chromein trade effluent and formaldehyde in air emissions from stenters.

Although anumber of sites were either located in beautiful areas or surrounded by housing, visual impact remained alow priority in their policies.
Managers judged that they could do little about the appearance of their sites and/or that the local community had often devel oped around the site and
therefore become accustomed to the site's appearance. Other companies were located inindustrial estates and consequently considered that the whole
areawas expected to look relatively unattractive. One SME in Blackburn had made a concerted effort to improve its appearance, originally because its
managing director was amember of alocal environment initiative called Groundwork, but subsequently because the MD identified that improvements
in the site's appearance increased employee morale and pride in the company and gave a better impression to customersand visitors.

Water management and savings continued to be omitted in anumber of policies, even though discharges to water were considered very important
where effluent was regulated by consents. Water usage was not amajor priority because, first, many sites had their own bores and the cost of
abstraction licences was minimal (afew hundred pounds sterling) and, consequently, water was considered as almost a free resource; and second,
because reducing water consumption was believed to be either almost impossible or detrimental to product quality. Few companies had considered
water consumption in conjunction with their effluent charges.

Evabat

Inthefinal stages of negotiations to adopt the regulation, alast-minute addition wasincluded in its environmental policy, Article 3.a. The addition
states that the policy commitment to environmental performanceimprovement should aim to reduce "environmental impactsto levels not exceeding
those exceeding the economically viable application of best available technology” (EVABAT) (Author's emphasis). The insertion introduce a caveat
to the regulation's principle of continuous environmental performance improvement. Nevertheless, it wasintroduced to enable the German delegation
to lift their general reservation which had been blocking adoption of the scheme.

The German delegation were insistent that areference to best available technology (BAT) should beincluded to enable environmental improvement to
be benchmarked against technology, thusintroducing environmental standardsinto the regulation. BAT was moderated by the UK delegation's
insistence on including "economical viable application", limiting the extent to which a company would need to search for best available technology. Ir
fact. theinsertion is verv badlv worded and could be
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regarded as away for companiesto justify not setting ambitious targets. Furthermore, EVABAT inappropriately introduces into the policy the
concept that all improvements are dependent on being assessed against technology.

Undoubtedly, technological solutionswill be an important component of acompany's environmental strategy as defined in its policy, but they form
only one method of achieving environmental improvements. Othersinclude focusing on raw materials, operator practices, training, redesigning
products and working with customers. Emphasis on technology has the added disadvantage of reinforcing a predominant perception in industry that
the environment means emission to mediaonly and that these can only be tackled by the purchase of technology, usually "end-of-pipe".

Clean technology isreferred to in Annex 1.D of the regulation in the context of 11 good management practices used to guide managers when they
develop their company's environmental policy. These principles are also used to assess whether continuousimprovement in environmental
performanceis being achieved. Managers are asked to consider the use of clean technol ogy to reduce resource consumption and waste generation and
emission. Clean technology is seen as one element to achieve environmental performance improvements, whereas EVABAT hasthe potential of
constraining the strategic thinking required in EMAS.

Conclusion

EMAS has not, however, had a spectacular start. Thefirst five registrants appeared in the UK in August 1995. Over the following months, additional
sites accrued slowly to the central Commission list, with the total registered sites topping 100 in January 1996. Although it is predicted that large
numbers of siteswill beregistered to EMAS, its ultimate success, and that of other voluntary systems, will depend on market acceptance, which as
most managers know isfickle and often unreliable.

Companies need to be encouraged to formulate environmental policies, asoutlined in EMAS, to direct their efforts at all aspects of their
environmental impacts as opposed to the emission-oriented focus that many currently adopt generally in response to normative legislation. While
normative legislation will remain adriving force for improvements, the challenge for both regulators and industry isto think strategically and
holistically about the environment. Both the regulated and the regul ator will need to undergo a steep learning curve to enable them to understand fully
the implications of committina to continuous environmental performance imorovements.
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Notes

1. See, for example, organizational schemes such asthe Chemical Industries Association's Responsible Care, the International Chamber of
Commerce's (ICC) 16 Principles of Sustainable Development and the CEREAS re Valdez principle, and initiatives from individual organizations
such as 3M's 3P programme and Allied Signal's environmental auditing programme which, in conjunction with a programme from Arthur D
Little, formsthe basis for the ICC environmental auditing handbook.

2. See, for example, the International Chamber of Commerce's comments on voluntary approachesto the environment and the Confederation of
British Industry's papers on deregul ation.

3. See"least polluting technology" in the Danish Environmental Protection Act, Ministry of the Environment 1992 and best availabl e techniques
not entailing excessive cost in the UK's environmental Protection Act 1990 which also outline integrated pollution control.

4. Industrial activities are listed under Section C (Mining and Quarrying) and Section D (Manufacturing) in the Community's statistical
classification of economic activitiesin the EC, Council Regulation No 3037/90, OJL293, 24.10.90: and electricity, gas, steam and hot water
production and the recycling, treatment, destruction or disposal of solid or liquid waste.

5. Seefor example, Leicestershire Training Practice In Leicestershire Companies, UK which identified only 11% of SME had formal policiesin
1993 and The Institute of Directors survey of its members which stated only 28% had policies.
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15
Clean production and the post-command-and-control paradigm

DAVID REJESKI 1

Introduction

Itisone of the hallmarks of change that its outlines are easier to discern in retrospect. Those caught in the throes of atransition seldom see the
contours of the new order. So it iswith our existing environmental paradigm. Twenty five years after Earth Day we find arising wave of discontent
with status quo environmental policy, mixed with sentimental jeremiads about the passing of the old order and a hopeful searching for something
beyond the regulatory horizon.2

Thisend point was predictable. The limitations of existing environmental policy wereinexorably tied to the inability of lawsto direct technological
and organizational changein the face of increasing social complexity and the weakness of generic command-and-control and enforcement strategies
to guarantee compliance (see Sparrow 1994 and Orts 1995). Threat and coercion can work, but absorb enormous human and financial resources,
undercut innovation and often disguise true performance behind irrel evant efficiency measures.

The next paradigm of environmental protection will be different. Those who dabblein predictions have already named this new "state of affairs’,
caling it beyond compliance, voluntary compliance, risk-based environmental management, sustai nable development, industrial ecology, green
planning or the green path. However, it is premature to impose definitions on aloose set of emerging and ill-defined concepts. Instead, we should take
the approach of those confronted with the end of other epochal events such as modernism, theindustrial state, and the Cold War. We are

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & Sons Ltd.
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entering the post-command-and-control paradigm. It lacks sharp edges or clear contours but it will be discernablein our emerging production
paradigmthe way we choose to produce our goods and services in the twenty-first century. Clean production will be the purview of those innovators
and |eaders who shape the production system, create its underlying knowledge base and manage its ongoing transformation. Clean production will be
largely the purview of industry.

In March 1970, Forbes magazine published an article with the prophetic title "Opportunity, thy nameis pollution”. It has taken US companies awhile
to catch on, but it is happening. Peter Coors, CEO of Coors Brewing Company, recently noted that, "fundamentally all pollutionislost profit".
Speaking to the National Academy of Sciences, Paul Allaire, the CEO of Xerox, commented that, "There are good reasonsto protect theearth . . . It's
the safest and surest way to long-term profitability." 3M's " Pollution Prevention Pays' programme has cut overall emissions by more than abillion
pounds since 1975 while saving $500 million, and Chevron has saved $10 million in waste disposal costsin thefirst three years of its " Save Money
and Reduce Toxics' programme.

What is happening? A small but growing number of companies are taking strategic control of the environmental agenda. These firms have adopted a
proactive, preventive approach to environmental management designed to move them ahead of growing regulatory burdens, environmental liabilities
and negative public opinion. (This shift to proactive environmental management has been documented by a number of researchers, e.g. Hunt and
Auster 1995; Fuelgraff and Reiche 1990; Piasecki 1995). Their numbers are small, certainly less than 5% of all firms, but it isin these companies,
both large and small, that the outlines of the post-command-and-control paradigm are to be found.

Thisisaquiet revolution. It islikely to be missed or misunderstood by those in government who have spent the past 25 years wielding blunt
instrumentsin the hope of getting industry to do their environmental bidding. Having spent so much time focusing on the cheaters and laggardsin
industry, public sector organizations areill-prepared to understand the methods and motivations of the leaders. For over two decades, the learning
rates of public sector environmental organizations have been linked to the slowest and most recalcitrant learnersin industry, not to the leaders. It
therefore comes as a surprise to many bureaucrats and policy makers when they stumble over acompany which is defining its own environmental
agendawithout the prodding of government regulations or "incentives'.

The greening of industrial leadership isno surprise, however, to those in business who are always seeking new ways to secure competitive advantage
through product differentiation, technological innovation, first-mover advantage and better customer relations. For these companies, environmental
excellence offers another way to step away from the pack and increase both the perceived and actual value of their products and services. It aso
allows these firms to move beyond the vagaries of uncertain or anachronistic environmental policies which are often threats or disincentivesto
strateaic action in the marketolace.
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It would be easy to dismiss many of these public pronouncements by industry as corporate rhetoric chasing green consumers. However, industry has
developed, and is applying, aset of managerial approaches and technical tools needed to build the next generation of environmental improvements.
Their motivation to apply these toolsis economic self-interest and they will use them to raise the cost of competition in the marketplace. AT&T's
philosophy captures this transformation. The company's focus on the environment has moved from being a matter of altruism, to competitive
advantage, to competitive necessity.

In more and more companies, thedrivers of environmental improvement are becoming internalized and the ability to solve environmental problems
seen increasingly as acompetitive asset with significant legal, financial and market implications (see Figure 15.1). In addition, the sphere of
environmental management is expanding in both space and time, simultaneously increasing the range of opportunity for environmental improvement,
productivity gains and profits. It may help to explore three shiftsin corporate capability and thinking that will lay the groundwork for a new
environmenta paradigm. These changeswill challenge the fundamental assumptions of environmental policy and, in so doing, provide anew set of
very different challengesfor the public sector.

Number of firms
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Ultimately, cleaner production will depend on the ability of organizationsto speed up the rate of environmental learning and, to the extent whichis

possible, learn preemptively before damageis done. Environmental clean-up and control are not only expensive strategies, they signal abasic failure
of our organizations and society to learn. For decades environmental engineers, scientists and policy makers have learned too late and environmental
policy has been chasing production and its waste products (see Figure 15.2). Thisis about to end.

We are moving into aworld where many of the products we buy and use will be designed, built and tested before they physically exist. This ability is
broadly referred to as virtual prototyping and is made possible by the emergence of anew generation of computer-based tools. Using special
supercomputers known as emulators or logic simulators, most computer manufacturers simulate their hardware before building it, allowing them to
get ajump on software devel opment and pinpoint design problems before large investment are made in production technology. It may comeasa
surpriseto frequent flyers, but Boeing's new 777 aircraft was devel oped without the use of physical prototypes. Boeing engineers designed and
assembled the planein virtual space, allowing them to solve complex manufacturing and assembly problems early and do simulated walk-throughs of
the airplane. Sikorsky fliesavirtual prototype of its new military helicopter in what is known as a"synthetic environment", acomputer-generated
world which simulates weather, time of day and other mission-critical conditions. 3

Why isthisimportant? The predictive modelling of complex systems at different scalesfrom moleculesto airplanesradically altersthe production
paradigm and the opportunities for environmental improvement. In areas with robust scientific knowledge bases, such as el ectronics, aeronautics and

chemistrv. virtual orototvoina is beina used todav to simulate new products. worker interfaces. ooeration and
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maintenance routines, and dramatically speed up the rate at which firms preemptively learn about the positive and/or negative effects of their
decisions.

Virtua prototyping will alow environmental decision making to move upstream in time before the manufacturing process, before any waste or
harmful pollutants flow into the environment. This capability allows usto begin to decouple environmental learning from actual physical production
cyclesand engage in what Gary Pisano at Harvard Business School callslearning before doing (see Pisano 1994 and Bohn 1987). The integration of
environmental knowledge basesinto computer-aided design toolsis already occurring with systems such as Volvo's Environmental Priority System,
AT&T'sGreen Index and IBM's Integrated Environmental Design System (described in Bell et al. 1995).

However, it will require time and resources to build integrated knowledge bases on materials and processes and capture this knowledgein virtual
prototyping and other simulation systems. Thisis certainly one of the most important areas for cooperative industry-government research. In the
meantime, significant environmental improvement can occur by speeding up our ability to learn about existing processes through techniqueswhich
increase experimental variety and capacityessentially "learning by doing" faster. Dupont's nylon business, in Camden, South Carolina, has devel oped
a"learning cell" to speed up the rate of experimentation around the production of nylon. Outfitted with over 100 sensors and a high sampling rate,
learning from experiments reduced expensive interruptionsin production and waste by two-thirds within afew months (after amost five years of
marginal improvements). 4 The challenge isto turn such learning capabilities towards environmental issues and focus innovative organi zational
structures and methods on co-optimizing processes for better environmental performance.

Environmental Management Acrossthe Value Chain

As corporations focus their managerial and accounting practices on the entire value chain, it expands the search for environmental opportunities
beyond the boundaries of theindividual firm to the larger enterprise (see Figure 15.3). This gives corporations a chance to moveup- or
downstreamtheir focus on aualitv and
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continuousimprovement, their internal cultures of technological and managerial excellence and their capacity for environmental problem solving.
This process may become formalized through the mutual adaptation of environmental management systems and standards across the value chain
(such as 1SO 14001), or remain informal through inter-firm agreements, audits and environmental information sharing.

When Motorolawas confronted with the task of eliminating chlorofluorocarbons (CFC) from its production processes, it turned to its supplier chain,
often working with companies to transfer the required expertise and technol ogies upstream. Quad Graphics, amajor printer of magazines such as
Time and Newsweek, examined the environmental implications of itsinputs from suppliers of paper and inks and isworking to increase the eco-
efficiency of the printing industry as
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industry asawhole. The 3M Corporation and Azko Nobel have developed an environmental guide to help one of the important purchasers of their
productsthe furniture industrymake better environmental decisions. Significant leveraging opportunities exist in the service sector which can useits
enormous buying power to influence the environmental performance of its suppliers. Home Depot, a$12 billion hardware and home products chain,
has been instrumental in stimulating companies making pressure-treated wood to examine the life cycleimpacts of their products and production
processes.

Asenvironmental thinking becomes integrated into the value chain, corporations can move from building discrete solutions tackling firm-specific
environmental problemsto the integrated design of large technological and organizational systems capable of reaching much higher levels of
environmental, energy and materials efficiency. As some researchers have pointed out (Womack and Jones 1994), moving from lean production to the
lean enterprise allows breakthroughs to be "linked up and down the value chain . . . [so]the performance of the whole can be raised to adramatically
higher level". Thisallows companiesto identify new opportunitiesto substitute intelligence, information and control systemsfor energy and materials
and leverage the supply chain from raw material extraction to parts production and final assembly.

Vaue-chain thinking can potentially expand the boundaries of environmental learning and management, spreading environmentally sound practices
across functional and firm-specific boundaries. However, thiswill not happen until environmental excellence becomes amanagement and financia
issueinstead of just an engineering or legal problem. Most companies have placed environmental management outside of the strategic core of the
company where competitive advantage is built and most learning takes place. 5 Aslong asthisisthe case, the organizational learning rates for
environmental improvement will lag far behind those affecting capital, labour and product value, and awide variety of existing and emerging strategic
management techniqueswill fail to be applied to environmental problem solving.

Customer-Driven Production

Downstream of the firm, another set of changesistaking place with far-reaching environmental consequences as firms continuously tighten linkages
with customers. Innovative firms know that product improvements and profits depend heavily on speeding up learning cycles. This means assuring
rapid feedback of customer preferences and values into the design and production process and making customers part of ever shorter product
development cycles. The evolution of customer-driven production opens up new possibilitiesfor customers environmental valuesto move fromthe
point of purchase backwards into the processes of production, design, development and even raw materials selection. Thistrend will be strengthened
bv the widesoread adantion of flexible. comouter intearated production svstems and
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supply chain information management systems. 6 If customers demand more environmental information and value from producers, businesses can use
this demand in the short term as a means of product differentiation and, over thelong term, as a basis for building product and firm loyalty. The head
of Patagonia, an environmentally conscious sportswear manufacturer, recently remarked that "we . . . rely on loya customersto expand their
definition of quality to include environmental responsibility."

How much are such strategies worth? Studies have shown that a 5% increase in customer loyalty can increase profits by an amazing 2585% over the
long term.7 If corporate environmental stewardship can increase product rating and drive profitability and growth, companieswill useit. A recent
study showed that environmental brand enhancement allowed the makers of Arm & Hammer laundry detergent to realize an incremental $10 million
in salesrevenue for that product. Bryan Thomlison, former director of environmental management at Church and Dwight (makers of Arm & Hammer
detergent) explainsthat we "[we] ratcheted up our environmental activity asameans of increasing our competitive advantage”. A leading US
manufacturer of wind turbines surveyed customersin the north-western states and discovered that 80% of the households polled would pay an
additional $8 per month for electricity from environmentally clean sources, an increasing possibility in aderegulated electricity market. Providing
green kilowatts to 1% of theresidential electricity customerswould generate $34 hillion in potential sales. A recent Roper poll reportsthat almost
30% of the respondents have bought a product because of environmental advertising claims. Clearly, thisisno longer anovelty market and more
companies are viewing the environment as a profit driver rather than just acost of doing business.

Whither Public Policy?
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Doesthis mean that government is passé? Hardly. Unfortunately, there will always be those companies that only respond to threats. It would be
foolhardy, and probably impossible, to dismantle the existing regulatory system. As Michael Porter (1990) convincingly argues, environmental
regulations have stimulated change and regul ations, properly designed and applied, will continue to motivate some companiesto improve
environmental performance. Government will aso play an important rolein disseminating information on best environmental practices, conducting
fundamental research, measuring and reporting on the state of the environment, ensuring scientific and technological literacy, and creating incentives
to nudge the laggards to improve environmental performance. However, numerousinterviews| have conducted with managersin many innovative
U.S. firms have convinced me that the corporate environmental leaders need something additional from government, something which goes beyond
"smarter" regulations and "pilot" projects. They require from the public sector amore general set of core competencies which characterizesagood
business partner in ahighly competitive environment.

First, they need more predictability. Unpredictable variationsin policies, regulations, enforcement actions and standards suppressinnovation,
discourage investment, and cause market uncertainties. Asfirms and capital markets move faster, risks escalate and predictability in public policy
becomes critical to overall strategic decision making in firms, especially small firms which often lack large financial cushions. One corporate
executive | interviewed noted that "the most important thing the government can do for environmental innovation isto help facilitate the setting of
clear, predictable long-term goals and policies'. A recent review of the Environmental Protection Agency (EPA) by the National Academy of Public
Administration emphasized the need for EPA to help set goalswhile providing flexibility to industry to meet these objectives (NAPA 1995). If goals
are aggressive enough, they can motivate knowledge generation, stimulate learning and facilitate organizational change aswell as pointing out
technology and environmental performance gaps. In addition to goal setting, the public sector needs to ensure more predictability of innovative
programmes over time so that government is perceived as areliable partner and public-private sector programmes remain stable enough to produce
results. As most entrepreneurs painfully know, money tends to run out long before the job is done. The government cannot afford to underresource
policy innovation.

Second, environmental leadership will be facilitated by a more integrated policy system. At present in the USA, the EPA isgoverned by 12 separate
statutes under the jurisdiction of dozens of separate congressional committees and sub-committees. This patchwork of requirements and mandates
breeds avariety of illsincluding policy fragmentation, legal adhocracy and internecine battles between different policy-making and implementation
bodies. Integration needsto take place at avariety of levels: geographically, between federal, state and local policies; thematically, between
environmental, technology, economic and foreign policies; and temporally, acrossthelife cycle of technological development from R& D to export.
The existina mosaic of policies. broarammes. and reaul ations undercuts efficiencv. disaoareaates markets
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and generally slowsthe ability to turn environmental innovation into environmental improvement, profits and competitive advantage for companies.

Third, public policy makers need to understand that time matters. One of the most dominant forces affecting global production systemsisthe
shortening of product and processlife cycles. As one corporate manager recently told me, "Timeisthe biggest single element in our business." One
need only look around the nearest shopping mall to understand that valueisincreasingly sensitive to responsetime. Thisiswhat drives fast food, one-
hour photo development and overnight mail. Companies such as 3M and Hewlett-Packard are generating 3040% of their sal es revenues from products
introduced within the last two to three years. Seiko watches introduces 700 new products annually with its automated production line. Semiconductor
manufacturers such as Intel are changing their chip production processes every 36 months. In six to eight months, the half-life of many government
permit and grant applications, whole new product lines can be developed and launched. Without significant and intelligent increasesin speed, the
public sector risks becoming adrag on private sector innovation and competitiveness. 9

Finally, the post-command-and-control paradigm must be built on anew socia contract between the public and private sectors. Changing the
environmental status quo will demand alevel of openness and trust totally uncharacteristic of our regulatory command-and-control era. The challenge
will beto create the required social capitalthe norms, the collaborative networks and the trustto support an open, participative system of
environmental management with mutual benefitsfor both industry and the public. Certainly in the USA, the preconditions for this new social contract
are not fortuitous, as recent research on civic engagement has pointed out.10 The command-and-control paradigm asked little of its participantsin
terms of social skillsand cooperation. Infact, it assumed asocial, defensive behaviour between largely anonymous parties and supported alegal and
ingtitutional framework which amplified blame, distrust and litigious behaviour. Slowly, over 25 years, we have backed ourselves into a Hobbesian
nightmare where a tenuous agreement to avoid mutual harm has been built on fear and coercion rather than dialogue and trust.

What is at stake? Innovation has become internationalized and, much like capital, good ideas are free to move to friendlier shores. Many of the most
environmentally innovative firms are multinational and can choose their location and markets. The goal of the public sector must be to build an
innovation-friendly policy environment that attracts and holds the best ideas and idea generators. Nations or regions which can build amore
predictable, integrated and time-sensitive policy framework achieve afirst-mover advantage in the global competition for environmental innovation.
Thisisnot just an engineering or technological problem to be solved with more policy studies and R& D money. There are also social determinants of
higher-level competitive advantage embedded in the way we manage organizations, learn and build social capital. In the end, these factors may
determine who negotiates the tenuous path from an enforcement-driven, compliance-based approach to environmental protection to onewhichis
performance driven and manacement based and. ultimatelv. who builds amore environmental lv sustainable economv.
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We are at a crossroads in attempts to define the post-command-and-control paradigm. This paradigm will define future markets, attract capital and
drive environmental innovation far into the twenty-first century. Moving down the right road will not be easy. Momentum isapervasive forcein
organizations and it tends to keep them moving in the same direction, often to dysfunctional extremes. After 25 years of regulation and adversarial
rel ationships between the public and private sectors, we have "locked in" a set of mutually reinforcing competencies, institutions and behaviours
which make change extremely difficult. 11

Clearly, the post-command-and-control paradigm cannot be built by catering to tactical thinkers engaged in reactive behaviour. We need to look to
whereinnovation is high and resistance to change low, to where responsible companies and creative public sector organizations have begun to apply a
new set of tools and thinking to the next generation of environmental challenges. Here one finds reason for guarded optimism, but the path is not
secure. Aswe reach out to grasp and shape our environmental future, we need to heed Ralph Waldo Emerson's warning of a century ago: "All things
have two handles, beware of the wrong one."

Notes

1. Theideas contained in this chapter do not necessarily represent the views of the Office of Science and Technology Policy or the United States
government. The author can be contacted at: Dave Rejeski@gnet.org.us.

2. A good overview of the present environmental policy debate in the United States can be found in Environmental Science and Technology,
November 1995.

3. A virtua prototype has been defined as a " computer based simulation of a system or subsystem with adegree of functional realismthat is
comparableto that of aphysical prototype". For agood overview of virtual prototyping in the aerospace and the defense sectors, see Garciaet a.
1994.

4. | amindebted to Jim Cook for providing me with information on Dupont's learning cell. Thisis an example of what has been broadly termed a
learning laboratory, an organizational and technical system designed explicitly to enhance problem solving through purposeful experimentation
and innovation. See L eonard-Barton 1995. The broad challenge is to design the production process itself to facilitate faster learning regarding key
environmental and resource factors (materials, eneray, etc.).

5. Thereisan inherent contradiction between command-and-control regulation and learning. By prescribing methods rather than end points,
regul ations suppress the primary tool used by organizationsto learnexperimentation. See Rejeski 1995).

6. The value chain of many leading corporations has been "networked", allowing information on customer preferencesto pass rapidly upstream.
Benetton, the Italian clothes manufacturer, haslinked its sales outl ets directly to warehouses, flexible manufacturing facilities and the supply
network, allowing the company to respond quickly to shifting market trends. Customers ordering M otorola pagers have their preferences captured
on abar code which drives arobotics linein Motorola's Florida manufacturing plant. Customers drive production variables enabling "lot-size-of -
one" manufacturina. See Avishai and Tavlor 1989.
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7. The calculus of product loyalty isoverwhelming. If you sell pizzas, alife-timeloyal customer isworth $8000, if your product is Cadillacs, the
vaueisover $300 000. Xerox calsitsvery satisfied and loyal customers apostles because of their tendency to repurchase Xerox equipment and
convince othersto do so. See Heskett et al. 1994.

8. A good discussion of the role of government in enhancing competitive advantage can be found in Porter 1990; and Porter and van der Linde
1995).

9. An EPA-funded study by the World Resources I nstitute came to arather stark conclusion: "The great strides made by private institutions over
the next thirty yearswill probably not be matched by public sector institutions. In the absence of fundamental change and renewal, the public
sector could undercut progressin the private sector.” See World Resources I nstitute 1993.

10. A discussion of the demise of social capital in the United States can be found in a number of recent papers by Harvard political scientist
Robert Putnam. See Putnam 1995a and 1996.

11. Some researchers have pointed out the tendency to adapt and "lock in" suboptimal technologies even in the face of clearly superior
aternatives. See David 1985. Less appreciated is that this problem appliesto organizational behaviour aswell, a phenomenaknow as
"competencetraps’.
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16
Therole of regulatory systemsin requiring cleaner processes and rel ationships with voluntary systems

ALLAN G. DUNCAN

Introduction

The purpose of this book isto assess environmental management systems to determine which promote cleaner production rather than the traditional
pollution regulatory systems. Against this background it isworth noting the clearly implied reference to two types of system and recognizing their
main features. Thereisa substantial and growing number of environmental management systemswhich are voluntary and usually apply at company
or, more specificaly, at sitelevel; and there are those which are enforced by agents of government and apply nationally, and even internationally, in
the context of the European Union for example.

Thefirst is exemplified by the Eco-management and Audit Scheme (EMAYS) introduced into member states of the European Union by way of a
European Commission regulation but operating voluntarily at company level. Thereis also the system defined by the British Standards I nstitution
(BSl) in BS 7750, which has analogues el sewhere. These systems are designed to be administered centrally and to include arrangements for formal
assessment and certification of companies or sites which comply with the requirements of the system. At asomewhat lessformal level there are
systemstypified by the British Chemical Industries Association (CIA)

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 Her Maiestv's Insoectorate of Pollution.
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"Responsible Care" programme; and there are systems for environmental reporting promoted by industrial groups such as the World Industry Council
for the Environment (WICE) and the Public Environmental Reporting Initiative (PERI). All of these schemes require or propose the adoption of an
environmental policy, an environmental management system and a statement about rel eases to the environment and about compliance with laws and
regulations. The key theme which is common to all isan organizational commitment to continual improvement.

The second type of system isexemplified by the UK regulatory system for integrated pollution control (IPC) introduced by way of the Environmental
Protection Act of 1990 (EPA 90). This statutory system is enforced in England and Wales by Her Majesty's | nspectorate of Pollution (HMIP) (on
April 1st 1996 the Environment Agency superseded HMIP) and its main objectives are:

(a) to prevent or minimize the release of prescribed substances and to render harmless any such substances which are released;

(b) to develop an approach to pollution control that considers releases from industrial processesto al mediain the context of the effect on the
environment asawhole.

It hasthe following additional aims:
(c) to improve the efficiency and effectiveness of pollution controls on industry;

(d) to streamline and strengthen the regulatory system, clarify the roles and responsibilities of HMIP, other regulatory authorities and the firms they
regulate;

(e) to contain the burden on industry, particularly by providing for a"one-stop shop" on pollution control for the potentially most seriously polluting
Processes,

(f) to provide the appropriate framework to encourage cleaner technol ogies and the minimization of waste;

(g) to maintain public confidence in the regulatory system through a clear and transparent system that is accessible and easy to understand and is clear
and simplein operation;

(h) to provide aflexible framework that is capable of responding both to changing pollution abatement technology and to new knowledge on the
effects of pollutants;

(i) to provide ameans of fulfilling certain international obligations relating to environmental protection.

Although IPCisarelatively new concept, except in the context of regulation of radioactive waste management where it has been applied successfully
inthe UK for many years, it is enforced by way of atraditional regulatory system involving theissue of permits or authorizations for the operation of
aprocess, followed by inspection of compliance with the conditions and limitations contained in the permit and implementation of sanctions for non-
compliance. This system, too, has an inbuilt dynamic towards higher standards, albeit with qualification as discussed below.

This chapter deals primarily with the role of the latter type of system, but it may be worth noting aregulator's perception that the former type of
svstemis. inorinciole. a
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considerableforce for improvement. The voluntary commitment to continual improvement promises development and introduction of new techniques
and progressive reduction of rel eases to the environment regardless of limits set by aregulatory system, and the publications of industrial groupings
such as CIA, WICE and PERI, aswell asthose of certain financial institutions confirm that they are well apprised of the idea expressed recently by
John Gummer, UK Secretary of State for the Environment, that: "Environmental excellenceis not just something we should be seeking for itsown
sake, but also because it will increasingly be part of the price of access to the marketplace." Thereis also ample evidence that major industrial
organizations, at least, appreciate that waste minimization and consequential reduction of rel eases are profitable, a concept expressed by slogans such
as"Environmental Sense, Business Sense”.

A good example of the influence of thistype of system isthe recent installation of activated sludge treatment of liquid effluent from an ail refinery
operated by amajor UK company.

Three doubts remain. The first isthe question of how or whether small and mediumsized enterprises (SMEs) will respond. Julie Hill, director of the
Green Alliance, has noted that they "may be less able to respond than larger companies. The overwhelming majority of UK companiesfall into the
SME category. Although it should not be assumed that they are therefore responsible for the majority of environmental problems, their aggregate
effect on the environment is highly significant and their participation in environmental management initiatives of somekind is essential.”

The second doubt concerns how or whether voluntary, company or site-related environmental management systemswould necessarily deliver
improvements required by regional or national environmental considerations, or by international obligations, without somekind of central
administrative or regulatory system.

Thethird point isthe simple but important question of just how technical development and innovation will beinitiated and new, cleaner technology
become available so that companies not in the business of process devel opment can continue progressively to improve environmental performance.
Thisturns out to be a question relevant a so to the IPC regulatory system and is further discussed below.

The Regulatory System: Integrated Pollution Control
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HMIPin an application, the bodies which HMIP must consult and the requirements for advertising the application and placing relevant information
on public registers.

The system requires HMI P either to grant an authorization, subject to any conditions which the Act requires or empowersit to impose, or to refuseit.
HMIP must refuse authorization unlessit considers that the applicant will be able to carry on the processin compliance with the conditions of the
authorization. In thisregard, the Act places HMIP under a duty to ensure that certain objectives are met. These are as follows:

1. The best available techniques (both technol ogy and operating practices) not entailing excessive cost (BATNEEC) are used to prevent or, if that is
not practicable, to minimize the release of prescribed substances into the medium for which they are prescribed; and to render harmless both any
prescribed substances which are released and any other substances which might cause harm.

2. When aprocessislikely to involve releases into more than one environmental medium (which will probably be the case in many processes
prescribed for IPC), the best practical environmental option (BPEO) is achieved, i.e. the releases from the process are controlled through the use of
BATNEEC to give the least overall affect on the environment asawhole.

3. Releases do not cause, or contribute to, the breach of any direction given by the Secretary of State to implement European Union or international
obligationsrelating to environmental protection, or any statutory environmental quality standards (EQS) or objectives, or other statutory limitsor
requirements.

It isimportant to recognize the significance of 1PC in regard to processes. An authorization under this system isfor the operation of a process; itis
not simply aconsent to discharge substances into the environment. It is also relevant, in the context of improvement, to note that the Act requires
authorizations to be reviewed not less frequently than every four years. The fundamental importance of the above objectivesisreflected in the
regulations relating to the information to be supplied by an applicant for an authorization. These require specific information about the matters on
which the applicant reliesto establish that these objectives will be achieved in operation of the process.

In practice, this means that, for anew process at |east, the applicant company must show how, from the process design stage, it has selected and
devel oped its proposed combination of primary process and pollution abatement plant having regard to the above objectivesfor its specific case. And
HMIP must be satisfied with the arguments.

In passing, it isworth noting the importance of objective 3 above and recalling the question of how this might be met by voluntary, company or site-
based environmental management systems. It is also worth considering the extent to which the matters of environmental quality standards or
international obligations are themselves aforce for development of cleaner processes. But in regard to the specific matter of promoting cleaner
production it is necessarv to focus on obiective 1. the reauirement to use BATNEEC.
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Batneec

Thedocument Integrated Pollution Control: A Practical Guide, published by the Department of Environment in 1996, gives the following definitions
of "BAT" and "NEEC":

"BAT"It ishelpful to consider the words "best available techniques" separately and together.

"Best" must be taken to mean most effectivein preventing, minimising or rendering harmless polluting rel eases. There may be more
than one set of techniques that achieves comparabl e effectivenessthat is, there may be more than one set of "best" techniques.

"Available" should be taken to mean procurable by the operator of the process in question. It does not imply that the technique hasto
bein general use, but it does require general accessihility. It includes atechnique which has been devel oped (or proven) at pilot scale,
provided thisallowsitsimplementation in therelevant industrial context with the necessary business confidence. It does not imply that
sources outside the UK are "unavailable". Nor doesit imply a competitive supply market. If there isamonopoly supplier the technique
counts as being available provided that the operator can procureit.

"Techniques" is defined in section 7(10) of the Act. The term embraces both the plant in which the processis carried on and how the
processis operated. It should be taken to mean the components of which it is made up and the manner in which they are connected
together to make the whole. It also includes matters such as numbers and qualifications of staff, working methods, training and
supervision and also the design, construction, lay-out and maintenance of buildings, and will affect the concept and design of the
process.

"NEEC""Not entailing excessive cost" (NEEC) needsto be taken in two contexts, depending on whether it is applied to new processes or
existing processes. Nevertheless, in all casesBAT can properly be modified by economic considerations where the costs of applying best
available techniques would be excessive in relation to the nature of the industry and to the environmental protection to be achieved.

[& Crown Copyright. Isreproduced with the permission of the
Controller of Her Majesty's Stationery Office.]

For the purpose of assisting inspectorsto determine what isBATNEEC in a specific case, HMIP publishes a series of Chief Inspector's Guidance
Notes (CIGNs). These cover specific prescribed processes or classes of process and currently describe what is achievable with best practicein the
relevant industrial context in regard to preventing, minimizing or rendering harmless polluting releases. In revision of these CIGNsit is planned to
include information about the economics of classes of process and about what might be construed as the best practical environmental option (BPEO)
intypical cases. Theinformation is based on the results of extensive review of available techniques worldwide and is subject to wide consultation
with interested partieswithin the UK.

Furthermore, the Chief Inspector of HMIP isunder aduty by way of the Act "to follow developmentsin technol ogy and techniques for preventing or
reducina pollution of the environment due to rel eases of substances from prescribed
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processes”’. So CIGNswill be revised every four years, in line with the timescal e for reviewing authorizations.

Thejudgement on BATNEEC by an inspector must have regard to the circumstances of aspecific case, but it is generally expected that the standards
described in CIGNswill be BATNEEC for new processes.

In relation to existing processes, HMIP must establish time scales over which they will be upgraded to new standards, or as near new standards as
possible, or ultimately closed down and a schedule of improvements and time scalesis generally included in an authorization. For this purpose too
CIGNswill provide the guidance on standards.

In considering the role of BATNEEC in relation to the force for cleaner production, it is also important to understand the full significance of the term
"techniques'. Reference to the definition above shows that, as well as technology, it includes matters such as numbers and qualifications of staff,
training, supervision etc. Experience shows that these factors have a substantial influence on, for example, the frequency and consegquences of
untoward incidents or of abnormal plant operation, both of which may have a substantial effect on the cleanliness of production.

A Forcefor Cleaner Production?

In summary, we see that the | PC regulatory system offersthe following:

Operation of process requires prior authorization subject to conditions and limitations, including programme for improvement of existing processes.
Sanctions for non-compliance with authorization.

Conditions and limitations of authorization must deliver specific objectives, including use of BATNEEC, BPEO and compliance with EQS and
international obligations.

Current information available to inspectors, by way of CIGNS, for usein judging BATNEEC.
Regular updating of CIGNs.

"Techniques' in "BATNEEC" refersto highly relevant mattersin addition to process technology.
Statutory requirement to review authorizations not less frequently than every four years.

Against this background, it is contended that the | PC regulatory system isavery powerful force for improvement of processes and, indeed, of the
environment asawhole.

Itisstill rather early to cite examples of major improvements actually delivered as a consequence of the system, but prospective improvements are
shown in programmes included in authorizations placed on public registers. Neverthel ess, anumber of encouraging improvements have been made on
smaller. more flexible processes as aresult of the IPC svstem. At this stace of develonment of |PC thev are necessarilv
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associated with abatement technology rather than the primary, waste-producing process. They include examples such as reduction of cadmium
releases from plating operations and of particul ate releases from smokel ess fuel production. Asregards primary processes there are al so encouraging
indications in presentations made to HMIP on processes for glass production with lower generation of NOx and for power generation by way of
integrated fuel gasification, combined cycle gas turbine techniques aiving improved systemsfor sulphur removal at source.

The system, however, is not without some weaknesses. In regard to the objective of "promoting cleaner production”, attention must be drawn to the
definition of "available" in BATNEEC. It requiresthat "techniques' should already be procurable by an operator even if only at pilot scale, provided
that this allows itsimplementation with the necessary business confidence, i.e. at afairly advanced stage of development and proving. Thisleaves
open the question of how innovative techniques are initiated and devel oped to the extent that they are "available" for the purposes of BATNEEC. This
same question wasraised in regard to the voluntary, site-related environmental management systems, and is discussed further below.

There are other points of regulatory detail which may be worthy of discussion in the context of "promoting cleaner production. One example
concerns the interpretation of BATNEEC and BPEO when a process may use a"waste" as afeedstock. The process may then be less clean than if it
was using acleaner feedstock, but the overall effect on the environment may be beneficial in the BPEO context. Thisisaquestion of wherethe
boundary isdrawn for consideration of the overall environmental effects. Presumably, in the site-related, voluntary system the environmentally
sensitive operator would choose the " cleaner feedstock process’, subject to economic practicalities. It might require need a system with awider
horizon, such asthe regulatory system, to secure a process which operatesin the interests of the wider environment.

Innovation and Technology Forcing

It is contended that the IPC system is a powerful force for cleaner production, but it is recognized that its requirements cannot exceed what is
"available". It does not have the power apparently available to the US regulatory system, for example, to set standards for the future which are not
achievable with contemporary technology and therefore require innovation. The same limitation appliesto the voluntary systemswhen acompany
committed to continuous improvement does not have the facilities for innovation or process devel opment and so cannot improve beyond the best
available. The promotion of cleaner production therefore requires attention to how innovation is initiated and processes devel oped to the extent of
being "available". There would seem to be various factors or driving forcesin this regard, including the followina:

(a) Encouragement by government: For example, the Department of Environment and Department of Trade and Industry in the UK have recently
launched an Environmental Technoloav Best Practice Proaramme. The R& D element of this
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programme providesfinancial assistance at arate not exceeding 49% of eligible coststo stimulate the devel opment of innovative environmental
measures. The projects must be collaborative, with at least two UK organizations contributing to, or investing in, the work. (Funding of small,
innovative projects by requlatory organizations, such as HMIP, may be regarded as a sub-set of this.)

(b) Entrepreneurial activity by industry: R&D is carried out by plant and process manufacturers who perceive financial advantage in developing
novel processes for sale to customers committed to a programme of continual improvement. This activity may be further encouraged by the prospect
of potential customers becoming exposed to economic incentivesin regard to environmental performance or to pressures from tightened
environmental quality standards or international obligations (e.g. under OSPAR or North Sea Conference decisions or recommendations). This
activity may also be undertaken by operators who, themselves, may become subject to such pressures.

(c) Studies by universities or research establishments: Thisisatraditional source of innovation but it depends generally on funding from government
or interested organi zationsincluding industry and non-governmental organizations (NGOs).

(d) Influence by financial institutions: Increasingly, the major banks are influencing environmental performance by way of banking practiceswhich
have regard to environmental policies. For example, the UNEP Advisory Committee on Banking and the Environment, which comprises a substantial
number of banks worldwide, has produced a policy which commits them, among other things, to support and devel op suitable banking products and
services designed to promote environmental protection, where thereisasound business rationale. (Thiswould seem to complement factor (b)).

Conclusion

It seems clear from the above that, where there is acommon objective of continual environmental improvement, the most effective routeto cleaner
processes and a cleaner environment is by way of acombination of voluntary environmental management systems and regulatory systems. Their
complementary features would seem to cater well for the variety of circumstances presented by large and small enterprises, by companies more and
less committed to continual improvement and by the need to see the environment in awide regional, national or even international context. It isalso
clear that thisis best achieved through partnership in this objective by industry, including financial institutions, government, its environmental
regulatorsand NGOs.

Note

It is acknowledged that the basis of this chapter has already been used in materials published by Her Majesty's I nspectorate of Pollution & , and is
reoroduced with nermission.
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BS 7750 and Certificationthe UK Experience
CHRISTOPHER SHELDON

Introduction

The British Standards Institution (BSI) hasalong history of providing technical standards and related servicesto industry, and is perhaps best known
for pioneering BS 5750, the national standard for quality management systems and the template for the 1 SO 9000 series of internationa standards. A
Royal Charter body, independent of both UK industry and government, BSI has been responding to the needs of industry and consumer aike since
the beginning of the twentieth century. Much of thisiswell known, but what may prove more surprising isthat BS| has been in the forefront of
environmental standardsfor over 40 years.

Combine this substantial track record with BSI's continued worldwide successin the field of quality management training and certification, itsvital
rolein the development of the single European market and its role as atechnical forum where issues can be debated and consensus established, and
there can be very few who would dispute the I nstitution's current important role in global environmental developments.

As part of an environmental initiative designed to aid organizationsin coping with arelatively new aspect of industrial life where there are few
established work practices and processes, BSI published BS 7750, Environmental Management Systems. This document provides industry with a
generic model that will help individual organizationsto establish, develop and maintain their own purpose-built environmental management system
(seeFigure 17.1 and Box 17.1). The standard is not only avital tool for those seeking to improve their environmental performance, it also provides an

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & Sons Ltd.
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BS 7750 environmental manaoement svstems. Source: BSI 1994
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Box 17.1 How the standard works

These are the basic building blocks specified in the standard for organizations
which wish to set ub their own environmental manacement svstems.

Initial review: Sometimesinaccurately referred to as an environmental audit, the
review should provide adetailed "snapshot" of the organization's environmental
impacts and performance.

Policy: Drawn up in detail by the management team, the standard's only stipul ated
performance reauirement isa" commitment to continual improvement”.

Organization and personnel: The standard requires clearly defined and stated
responsibilities, authorities and resources. It a so covers policieson training and
communication.

Register of regulations: The standard requires up-to-date records of al legislation
that currentlv pertainsto environmental asoects of the oraanization's activities.

Evaluation and register of effects: The organization needs to establish procedurestc
identify and evaluate all its environmental effects, direct and indirect, and compile
aredister of those considered "sianificant”.

Objectives and targets: These need to be identified and communicated throughout
theoraanization

Management programme: This should be drawn up to support the targets and
should allocate responsibilities and provide detail s as to how targets should be
achieved.

Management manual: This should collate the policy, objectives, targetsand
oroaramme. and orovide akev to the documentation orovidina the svstem.

Operational control: The organization should ensure that the control, verification,
measurement and testing required to support the programme are carried out
adequatelv.

Records: These should be detailed enough to show how the management systemis
workina. and to record proaress towards the obiectives and taraets.

Audits: These are to confirm that the policy is being carried out and that the
oroarammeisbeina adhered to.

Reviews: The organization will need to carry out amajor review at periodic
intervalsto ensure that its management system conforms to the standard, and that
mav include chanaina the policv if obiectives have been reached.
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excellent framework for cost-benefit analysis to be carried out in an areawhere increased efficiency means greater profits.

Whenisan Audit not an Audit?

Without some background information, it may not be easy to see how such a standard could help organizationsin thisway. As the concept of
environmental auditing has changed and broadened, an el ement of confusion has crept into the use of the term "environmental audit", although the
International Chamber of Commerce (1CC) has defined an environmental audit as:

A management tool comprising asystematic, documented, periodic and objective evaluation of how well environmental organization,
management and equipment are performing with the aim of helping to safeguard the environment by (i) facilitating management control of
environmental practices; (ii) assessing compliance with company policies, which would include meeting regulatory requirements.

Confusion is sometimes caused by the fact that the term implies aregular examination and verification of processesthat are already established,
whereas many companies are carrying out the examination for thefirst time, some with little knowledge of the systems and environmental effectsthey
are supposed to be "auditing". Such companiesarein redlity carrying out a positional "review" rather than an audit.

Theresult of such areview may well emphasize that the company's processes lack structure and coherence in some, if not al, areas. One way to
achieve greater proactive management of these processesis a systematic and integrated managerial approach, specifiedin BS 7750. Once such a
management systemisin place, it follows that any subsequent audits will have the maximum beneficial effect.

Aspreviously mentioned, BSI has had extensive experience of standardizing management systems, having produced BS 5750 Quality Systemsiin
1979 and played amajor role in its updating and eventual adoption as an International Standard (the | SO 9000 seriesin 1987). Now adopted by the
European Committee for Standardization (CEN) asthe EN 29 000 series, quality management system standards have obvious parallels with the
requirements for environmental management. So much so that the UK again lead the way by chairing the technical committee writing an international
version of an environmental management systems standard, known as | SO 14001, and published in September 1996.

The European Context

In terms of other standards on environmental management systems, certification and implementation of BS 7750 have influenced not only
international work but other Euronean moves. CEN. the Euronean standards bodv. has alona standina aareement
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that, in the absence of a European standard in an area, new work should be undertaken internationally, unless thereis an overriding need for a
European version. CEN has now been mandated by the European Commission to produce an environmental management system standard in support
of the European Union's Eco-management and Audit Scheme (EMAS) regulation. Owing to the speed of development of 1SO 14001, CEN has
appointed aworking group to develop a"bridging document" to allow companies which wish to use | SO 14001 in pursuit of EMAS, avoiding having
to creste a separate European standard. Until then, BS 7750 is one of three national standards recognized by the European Commission as meeting the
management system requirementsof EMAS.

Although there are strong links with the 1SO 9000 series of standards, companies which are not currently using 1SO 9000 are till able to use the
environmental management system standard, as care has been taken to ensure that it isa"stand alone" document. However, there are some important
additional requirementsin the new document that mean it could not be considered simply as an extra part of 1SO 9000.

Until recently, many organizations have focused on devel opmentsin European and national legislation; again, the standard can not only helpin this
area but has already influenced the enactment of such legislation. For instance, BSI has had representation on a specia working group that is helping
the European Commission with its plans to implement EMA'S, which was launched in the UK on 10 April 1995. BS 7750 is not only compatible with
the "environmental management system" requirements of the regulation, but is so influential that substantial pieces of the standard's text are quoted in
the important advisory annexes, where guidance to those wishing to comply with the schemeis given.

At whatever level, compatibility of BS 7750 with devel oping standards and | egislation was considered paramount. So mindful of this aspect wasthe
technical committee that wrote the standard, that a review of BS 7750 was planned within 12 months of the original publication. In addition, a special
12-month pilot implementation programme in the UK assessed the effects of the standard in use and ran through until April 1993. Involving over 450
organizations spread across 38 different industry sectors, the information and experience gained from the programme was fed back into the review of
the standard and resulted in arevised document being published in January 1994.

Aswith previous standards on management systems, BS 7750 is applicableto all types of organizations, whether manufacturing or service providing,
no matter what their size in terms of workforce or turnover. Costs to the organizations which undertake implementation of the standard will obviously
be dependent on a series of factors such as size, relative complexity of operations, the existence of any other standardized management systems,
information and manpower resources, aswell as any other specific environmental initiatives undertaken before BS 7750 implementation. The
significant benefit isthat not only is the cost of implementation within the control of the company, but also the result is greater cost control of an area
that isincreasinalv
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threatening the balance sheets of all organizations through spiralling energy and waste-disposal costs.

One of the most important aspects of the standard isthat it is designed as a management tool not a regulatory device, enabling management teamsto
devise their own policy and then provide the necessary support and information systems that are required. Assurance based on compliance with the
standard is thus centred on the ability of the management to meet its own stated objectives, and on the actual level of performance attained in the
achievement of those targets, which is addressed by the assessment of the organization'sinternal auditing process.

Certification: The Working Proof

Interest has already been shown around the world, notably from the USA, the Pacific Rim and South America. Obviously those companies with SO
9000 systems already have asignificant lead when it comesto implementation.

In order to aid understanding of the broad principles of the standard, a specia breakdown of the basic requirements for certification has been included
(seeBox 17.1). Fromthisit isrelatively easy to understand how an established environmental auditing system, and many other internal industrial
initiatives, fit in under the umbrella of the management system.

The challenge for many companiesis that a new aspect of businesslife, the environment, is being entered on the balance sheet for the first time.
Whether or not it considersit appropriate to enter the European EMASS scheme, using the new standard will certainly give acompany (and its other
clients and audiences) confidence in the knowledge that it is tackling environmental concernsin asystematic and integrated way. Not only that, but
the company itself will reap the rewards of greater cost control and business process efficiency. Environmental management isno longer a"niceto
have" but a significant weapon in the business manager's armoury in the fight to achieve maximum result for every penny spent.

Early action by far-sighted organizations has ensured that they are well placed to meet the requirements of the international standard 1SO 14001, the
impact of which on global trading is still being calculated. BS 7750 is the best tool currently available for all managers who want to be sure their
organization is achieving the best it can environmentally. BSI QA's experience in certification and assessment of such systems ensures that the latest
in best oractice is disseminated to all users of the standards who
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seek to ensure that their customers know of their current efforts and future aspirationsin the field of environmental performance.

Certain companies did not wait for the publication of the final international standard, but pursued accredited certification to the draft version.
Companies such as these have not surrendered the bottom line as their top priority, but neither do they agree that the environment isaside issue.
Instead they have begun the difficult task of integrating environmental considerationsinto their mainstream manageria activities, and future
practitioners of environmental management have much to learn from these pioneers.

Changing Management Perspectives

Theuse of BS 7750 has hel ped companies take another look at the way they do business. Gaining a different perspective on how to increase profits
has never been easy and, until the publication of the standard, not many business people would have |ooked to environmental issuesto help increase
the efficiency and effectiveness of their organizations.

Yet that iswhat all the clients of the UK's environmental certification industry have done. They took afresh angle on the way they manage their
businessand they are not alone. They are being joined every day by agrowing number of managers who have discovered the positive value of such a
system and can link it directly to the profitability of their organizations. If they have a common watchword, it would probably be "Act now to secure
the future”. But what is this new perspective and how isit linked to the use of BS 77507

In today's business world, relying on learning from past mistakesislike driving a car while looking through the rear-view mirror. Progressis bound to
be uncertain. However, in the present legislative framework, the risks to any organization from the effects of poor environmental management are
being realized in measurable financial terms, on aday-to-day basis. Every day, without the benefit of sound environmental management, the cost to
any organization can be measured through what are, effectively, invisible financial leaks. It isthe hidden drain of poorly used energy; the slow but
steady drip of raw materials directly into the waste stream; the needlessly hurried investment in expensive technology to meet ever tightening
regulations. A company does not have to be a polluter to pay environmental costs.

The new perspective afforded by users of the standard relates to the way in which they view the complex set of densely packed, interrelated
environmental issues that shift and change continuously. The systematic and integrated approach called for by the standard means that managers can
now manage businessrisksin proportion to the threat posed to their company. It allows them to pinpoint the key decisions that help to reconcile
flexibility of response with the solidity required by good financial returns. The overall benefits experienced by organizationsinclude gaining tangible
financial benefits bv pluaaina the aans of the past and the abilitv to exoresstheir confidencein
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their abilitiesto their market now, thus safeguarding their access to and share of that market in the future.

Users of BS 7750 found that an environmental management system can be used to provide an organization with an understanding of the issues and
risksthat directly affect their efficient performance. Once they had identified what environmental costs they needed to manage, and to what extent
they were managing them already, they used the system to set themselves a series of achievable objectives and targets that:

(a) helped to manage current and future environmental risks;

(c) enabled them to make cost savings through greater efficiency and lesswaste;

(d) identified future risk areas for further research and evaluation;

(e) allowed them to make improvements at arate that recognizes changing business circumstances;
(f) gave arowing confidence that environmental liability issues have been addressed.

All these aspects of business performance were realized within the context of the organization's existing management systems and culture. Thiswas
possible due to the flexible nature of the framework supplied by the standard. No two companies' experienceswere alike, and yet all achieved
improvementsin the way they confronted and managed the environmental impacts of their activities. Case studies within particular trade sectors are
already being eagerly sought by those who wish to take up the opportunity offered by the international standard SO 14001 and, with increasingly
positive experiencesto relate, these studies will prove invaluable to the environmental managers of the future.

Note

Extracts from BS7750: 1994 are reproduced with the permission of BSI. Complete editions of the standards can be obtained by post from BS
Customer Services. 389 Chiswick Hiah Road. London W4 4AL.
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18
Environmental Management System Certificationan Assessor's View

Jeff Dowson

Introduction

Environmental certification began soon after the release of BS 7750 in 1992. Asamajor certification body, SGSY arsley saw the need for companies
to have their environmental management systems certified by an independent third party as proof of their commitment to the outside world. At this
time there was no accreditation service for a certification body to approach to gain accreditation for the work we were undertaking. Several members
of Yardey staff wereinvolved in influencing the standard to allow it to use al the benefits of the quality standards in the 1SO 9000 series, and most of
all to ensure that the standard was assessable. The early certification was performed without the benefit of the United Kingdom Accreditation Service
(UKAS) accreditation criteria, which were devel oped as the accreditation of certification bodies approached in 1994. The unaccredited certificates
were known as "green dove" certificates, after accreditation this name stuck and hence we still know environmental accreditation as green dove, and
the doveisour logo for EM S certification.

UKAS devel oped its environmental accreditation criteria (AU/2/23) as a guidance document to be used in conjunction with the environmental
standard and the international standard for the operation of certification bodies, EN 45012. It could not add any new requirements to the
environmental standards as this would then be an additional standard, but what it did was to provide the certification bodies and

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a4 1997 John Wilev & SonsLtd.
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potential clientswith afirmer base on which to build their systems, and gave the potential clients the surety that all accredited certification bodies
would adopt similar working methods and interpretations of BS 7750 and | SO 14001.

Environmental Management System A ssessment

Accreditation environmental management system assessments take the following route: initial assessment, desk study, main assessment and
surveillancevisits.

Initial assessment

To verify that the system was based on significant effects and ensurethat it is aimed at controlling and improving environmental performanceand is
auditable.

To ensure that reliance can be placed on internal audits.

To plan for the main assessment.

To provideimmediate feedback to the client which may assist in the remainder of the assessment process.

Desk study

To ensure compliance with all clauses of the standard and prepare checklists for the main assessment.

Main assessment

To verify that the system meets the requirements of BS 7750 and/or | SO 14001.

To ensure that the system is capable of delivering and achieving performance improvement and regulatory compliance.
To verify compliance with company policy and procedures.

Survelllancevisits

To verify continued compliance and to ensure that the mechanism for continual improvement isworking. These visitswill occur every six months,
with arenewal visit every threeyears.

Effects Evaluation

Section 4.4.2 of BS 7750 requires acompany to "identify, examine and evaluate" environmental effects (1SO 14001 refers to environmental aspects,
clause 4.3.1). The standard then lists reauirementsto consider:
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emissionsto air
dischargesto water
solid and other wastes
contamination of land
resourceusage
noise, dust, vibration and visual impact
effects on parts of eco-systems

Of these effects, most companies do not have any problemswith air, water and land, as these can be easily seen or accounted for by asimple process
diagram backed up by chemical equations. Resource usage al so seldom causes too many problems, asthis can be evaluated by looking at raw
materials, energy and water consumption. The three commonly recurring areas that are seen as problem areas on assessment are eval uation of:

contaminated land

noise, odour, dust, vibration and visual impact

effects of eco-systems

If you add to that the fact that environmental effects should be considered according to the following criteria:
normal operation

abnormal operation

incidents, accidents and emergencies

past activities

the problems are made even greater.

Contaminated land

Contaminated land is atopic that provokes intense discussion, especially when considered as a past activity. With changing legislation and the fact
that the current owner is responsible for the land, the topic is now addressed alittle better but the attitude of "let sleeping dogslie" usually prevails.
Companies seem reticent to look to hard at contamination of land in case they are faced with hefty clean-up bills. In caseswhere the sitewas
previously "green-field" the problems are easily solved, but the environmental effect still needs to be documented. Often clients are unsure what they
should be doing to identify any problems. Where sites have changed hands several times and the processes have changed thereis often little record of
the potential contaminated land as the exact usage of the land may be unclear. The best approach to this topic seemsto be to do the best possible
rather than nothing.

Noise, dust, vibration and visual impact

As so many organizationsin the UK are familiar with the requirements of the Health and Safety at Work Act and Control of Substances Hazardous to
Health (COSHH). it
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is strange that noise, dust etc. are so often missed out. Companies keep registers of correspondence showing complaints of noise and dust etc. but
these topics then fail to make the environmental effectsregister. It isusually under abnormal operating conditions that these environmental issues
arise, e.q. during repairs or building construction and maintenance.

Effects on eco-systems

Effects on the eco-system are so often misunderstood and thus left out of the environmental effects evaluation. In essence the effectsreferred to are
those on other life forms resulting from the operation of the process at a particular site, for example dust can cover plant leaves reducing their
effectivenessin photosynthesis and thus the plant's growth is stunted or in extreme circumstances it will die.

Direct and indirect effects

Direct effects of the operation are usually well covered, but companies seem unsure of how far they should go when considering their operation's
indirect effects. Some companies are even unsure of what indirect effects are. An indirect effect is one which occurs as aresult of asupplier or end
user's actions, e.g. extraction of raw materials or disposal of products after use. Another common problem with indirect effectsis how far up and
down the supply chain to go. It is not always necessary to go from cradle to grave, but good adviceisto look at least two steps up and two down the
supply chain. By doing this the company should avoid unfair criticism of its evaluation.

For any environmental effect the company must be prepared to justify the application of its own procedures. The auditors will question some effects
and look for consistent application of the environmental effect evaluation procedure.

Defining significance

BS 7750 calls for the company to classify its effects according to significance. Assessors are presented with many ways of attaching significance and
it would be hard to say which method is correct as each case must be considered on its own merits. Some companies have used a mathematical
scoring system to define significance. The scoring systems are weighted in the favour of non-compliance, with legislation being the most penalizing.
These systemswork well until the accident and emergency situation is considered and then confusion appears about the level of significance. Other
definitions of significance haveinvolved the use of environmental reasoning where each effect is studied for its potential impact on the environment
and the level of significanceis defined by a panel of people within the company. Thereis no right or wrong way to define significance: al that is
reauired isfor the comnanv to be able to iustifv its reasonina to the audit team and show that the rational e has been annlied consistentlv.
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Not al environmental effects are detrimental ones. Some companies neglect to show beneficial effects. For example, beneficia effectscaninclude a
water treatment plant that returns water to awater course cleaner than when it was removed and thus regenerates the water course.
TheManagement System
The accreditation criteriarequire significant environmental effects to be managed. The management can take two routes:
1. By operational control to ensure continual compliance and maintenance of performance.
2. By setting an improvement programme, e.g. by setting objectives and targets.
Operational control

Operational control requires the setting of controls which must be measured for performance to ensure that they are effective. Figure 18.1 showsthe
loop required.

An operational control is set to ensure that the environmental effect is controlled. The control isverified by measurement. If it is out of specification,
corrective action istaken to bring the effect into control. Then the loop isrevisited.

Management programme

Animprovement programme requires the significant effect to be allocated an objective for reduction inits effect and atarget for the completion of the
reduction.

Control

/N

Corrective action <« Verification

Figure 18.1
Onperational control loon
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Policy Integration

Companiesthat are part of alarger group often find problems with integrating their environmental policies with those of the parent body or group.
Section 4.2 of BS 7750 states that the policy should be defined "within the context of any broader corporate body". This statement, although simplein
meaning, can cause many problems. Some sites of large multinational s can find themselves with three or four higher-level policies with which they
have to comply, and sometimes these higher-level policies mention objectivesthat are considered trivial by the site concerned. The standard requires
that all higher-level policy requirements are referenced in the policy of the site. It should also be noted that in annex A.2 of BS 7750 it says that the
environmental policy statement should be consistent with the occupational health and safety policy and other policies (such asthe quality policy).

In practice, the specific BS 7750 requirement has been achieved by the site referencing related documentsin acompany's policy, holding controlled
copies of the other policies, and being able to demonstrate that when one of the related higher level policies changes these changes are reflected in the
sitepolicy.

Register of Legislation

Should the environmental management system be solely based on legidation? Definitely not.

The company would not derive any benefit except legislative compliance from an environmental management system based on legislation alone. In
addition, in the unlikely event that the | egislation applicabl e to the organization does not change, the EM S would not be able to show continual
improvement and thus would not meet the requirements of BS 7750 and 1SO 14001. If the EM S was established in an organization in a country with
undevel oped |egislation the EM Swould be achieving little.

The EMS should be based on the management of those environmental effects that the company has decided are significant, and by this the maximum
benefits will be ained.
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Objectivesand Targets

Objectives and targets are set as part of theimprovement programme. Their aim isto quantify what improvement isto be made over what period.
Often objectives are presented with an "ongoing" status. Ongoing is not a quantifiable time scale and thus the performance cannot be measured.
Companies should try to break targets down into smaller, more manageable pieces. For example, thefollowing objectiveis common:

Taroet Timescale

Assessall environmental performance of suooliers Onaoina

A far more measurable anproachiis:

Taroet Timescale
Send environmental auestionnaire to sunbliers and ask for policv statement Month 1

=nsurethat all auestionnaires are returned Month 2

Svaluateresnonses Month 3

Contact those with sianificant impacts Month 4

Reviewimpacts Month 5

E (o}

In the latter model, managers will be able to measure performance after amonth asthey will be able to seeif the questionnaires have been sent out. In
the first case after one year there may not have been any action as no definite target was set.

If an objective is not achieved within atargeted time scale, athird-party assessor will not always raise corrective action against the system. However,
if there has been no corrective action put in place to correct the deficiency, then thiswill mean that the system has broken down. In these
circumstances assessors will always raise corrective action and thiswill be considered as a serious area of concern.

Internal Audits

1. They will betrained to audit management systems.

2. They will have knowledge of the environmental management systems standard being used, e.q. BS 7750, 1SO 14001 or EMAS.
3. They will have knowledge of the process being audited.

4. Thev will have suitable environmental knowledae to assess the impacts of the effects beina assessed.
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Quality auditorswill only have skill number 1 out of the four listed. This does not mean that quality auditors are of no usein auditing environmental
management systems, but that such auditors will require more skills training to make them useful. It has been noted in some companiesthat the
independence of some auditors has been sacrificed at the expense of ensuring that the audits were carried out by persons possessing al of the four
skillslisted above. Asenvironmental management systems become more common thisindependence will develop since more suitable auditorswill be
trained.

During the assessment process the internal auditors are usually questioned by the external assessorsto ensure that they possess the four skills, because
the assessor islooking to ensure that the internal audits arereliable at highlighting internal problems.

Internal audit schedule

Aswith al other aspects of BS 7750/I SO 14001, the audit programme must reflect the significance of effects which have been defined. A common
problem seen with EM S audit schedules is that the audit schedule emulates an | SO 9000 schedule where each activity is given equal importance, i.e.
everything isaudited twice per year. The EMS audit schedule may be designed in such away that some areas may be audited only once every two to
three years because the area had minimal significance whereas key issues could be audited two or three times per year.

BS 7750 statesin section 4.3.4 that training should be given to persons whose work may have a significant effect on the environment. In practice, it
would be expected that process operators would know what controls were being applied to the process and why. At ahigher level it would be expected
that the manager of the process would have knowledge of the environmental effects of the process and the effect of non-compliance. It is not
acceptable, aswith standards in the |SO 9000 series, for the training of all staff to be simple awareness training, as this would not reflect the
importance given to those activities seen as significant.

Integration of Management Systems
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Conclusion

EMS certificationis still initsinfancy. BS 7750 was first issued in 1992 and 1SO 14001 in 1996 thus interpretation is not as fixed as with quality
standards such as those in the | SO 9000 series. Consultants have not proliferated in the EM Sfield and so "off-the-shelf* systems have not been
developed.

When acompany is preparing an EMS it should bear in mind that the systems should be implemented to help the company and not merely to comply
with the standard. A aood EM S combines with the aualitv svstem to brovide one overall companv svstem.
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19
Certification and Harmoni zation of Environmental Management Systems

Roger Brockway

Introduction

This chapter examinesthe role of the certification of environmental management systems (EMS). | do this from the point of view of anational
accreditation system. The functions of national accreditation are to ensure that independent certification can be trusted by the market and, through
harmonization internationally, that certificates are understood and accepted globally.

Environmental Management Systems

Every company has some form of EMS. In the past, many such systems have been an unconscious part of the organization and therefore not managed
to optimum effect. Standardsin particular the International Standard 1SO 14001now set out the necessary elements of an EM S. Companies can use
these standards to give full definition to their own systems and to maximize the potential of these.

This potential hastwo interrelating elements:
internal efficiency
external performance

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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Companies with agood EMSwill therefore enjoy thejoint benefits of :
improved internal efficiency, derived from taking positive control of the management of the environmental aspects of their business; and
improved environmental performance through the minimization of the harmful and maximization of the beneficial environmental effects of their
activities.
The whole economy benefits from the former. The planet benefits from the latter. | believe that there is much to play for and my theme in this chapter
isto give confidence to the market that these benefits are achievabl e through accredited certification of EMS.
Accredited Certification
What contribution does accredited certification make to confidence building in the market?

EMS standards may be beneficially applied by any business, and self-declaration of complianceis an acceptable practice. However, certification (or
registration) by independent third parties that the EM S does meet the requirements of the standard is normally arequirement of those economic
partners and stakeholdersin the business who have an interest in its system. These economic partners and stakeholders do not normally have the
means to check the compliance of the system, nor would it be agood use of resources for each of them to do so. Independent certification also helps
to ensure that the system is maintained and responds to changesin the company. Without it, thereisareal danger of management commitment to the
system being downaraded in response to other pressures.

Third-party certification gives confidence. To do thisit must be:
independent

competent

consistent

Itisthejob of accreditation to ensure that third-party certification meets these three requirements. To do this, accreditation bodies have criteria, based
on international standards, that they apply to the certification bodies. Once accredited, the certification bodies are subject to regular (six-monthly)
surveillance.

Independence

Independence is assured through checking that the structure of the certification body ensures that decisions on certification will be taken impartialy
by people without any special interest in the result. Investigation is also made to ensure that any potential for conflicts of interest affecting all parties
in the certification nrocess. includina auditina. will be reveal ed. analvsed and manaced so as to be effectivelv neutralized.
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The same independence reguirements can apply to certification bodies acting in different fields.
Competence

Thelatter comment is not true of competence. To certify compliance with EM S standards, certification bodies must demonstrate possession of
relevant specialist competencies. Theseare:

understanding of the standard;

understanding of environmental protection;

technical knowledge of the activity to be certified;

knowledge of environmental legislation relating to the activity;
management system assessment skills.

To be accredited, a certification body must be able to demonstrate its possession of these competencies at two levels: first within the management of
the certification body, and second in its audit personnel.

Head office competence

The certification body's management needs the competence to understand the environmental aspects of the business of any organization that it
undertakesto certify. It must have the competence to:

appoint theright audit team; and

take a decision on certification based on the audit team's report.

Thefirst is done through a competence analysis of its client needs which includes the following questions:
What are the environmental effects of the client's activities?

What skills are needed to recognize these effects in operation when performing an audit of the company?
What audit personnel are availableto the certification body who have, between them, the necessary skills?

When certification bodies are accredited, they are only accredited to work in defined scopes. Their scope limitation will betied to the areaswhere
they can demonstrate ability to perform competence analysis along these lines and availability of human resources.

Auditcompetence
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person to be able to conduct a certification audit, hence the emphasis given to selecting appropriate audit teams. UKAS cannot rely on any single
professional qualification to assureit that audit personnel will be competent, although environmental auditor registration schemeswill become
increasingly useful with experience. However, auditing for EMS certification is a specific part of the environmental auditing profession that the
accreditation bodieswill have to oversee with care.

The standardsin the | SO 14000 seriesrelating to environmental auditing embrace requirementsfor first-party (internal) auditors, second-party
(consulting) auditors and third-party (independent) auditors. One of the skills of the third-party auditor isto know how much reliance to place on the
internal audit, and not to duplicate it unnecessarily. Thereisauseful commonality in the requirements for these three types of auditing activities, but
more important to establishing competence for third-party EM S auditing is rating against the five competence areas set out above.

For acertification body to work effectively, it will mix and match audit personnel with different backgrounds and complementary skills. What
qudifiesan audit team s, collectively, understanding how the company's EM S achievesits aims, regulatory compliance and the measures of
performance improvement that derive from the company's environmental policy. The team must demonstrateits ability to track the company'sEMS
through the following stages:

environmenta effectsanalysis
evaluation of significance
management of significant effects
monitoring of performance
correctiveaction

To do this, the team must have knowledge of the industry, of the regulations under which it works, of its technological range and performance
parameters. This does not mean that the team should try to imposeits own ideas on the company of what the EM S should be achieving. Rather, it
should have the skills and knowledge to recogni ze the actua environmental performance being delivered by the company's EMS. If failures are found
in performance delivery these cannot, in themselves, be translated into non-compliancein the EMS. A good audit team will track such failures back
into the EM Sto discover any underlying failurein the system. This may, for example, reveal abasic failurein the system for evaluating
environmental effects, resulting in the important effects not being addressed and managed by the system. The audit team needs the skill and
understanding to bring these things to light and to track them down to the underlying failure in the system.

Thus performance improvement, which isthe aim of the EM S, provides the focus that the audit team uses for reviewing the effectiveness of the
system. Persistent nonachievement of planned performance improvement must have aroot cause. The good audit team will find this, adding value to
the certification process.

This meansthat EM S audit teams must be technically at home at the company's site and concentrate on resultsin the field rather than on
documentation of the svstem.
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1SO 14001/1SO 9000

This essentially dynamic aspect of EMS auditing is, quite logically, in contrast to the way in which quality systemsto the | SO 9000 series of
standards have often been audited in the past. The 1SO 9000 series describes management systems designed to meet customer requirements. Itsfocus,
therefore, is on compliance. 1SO 14001 describes a management system which is not driven by a customer and therefore hasitself to contain the
elementsthat deliver performance. Certification therefore focuses on the actual performance. The system, of course, hasto be documented and the
audit team needs to check this, but it is performance, not the documentation, that shapes the audit.

This, aswell as the obvious difference in competence requirements, isamajor reason that traditional 1SO 9000 certification bodies have found it hard
work adapting to EM S certification. It isalso areason to be very careful in introducing single certification of management systems that integrate
environment with quality and other aspects. The market demands such a service, and accredited certification will work with the development of
standards to meet it, but with caution so that the essential elements of each aspect are not |ost.

Progressin UKAS Accreditation

Now that 1SO 14001 has received international standard status, UKAS is authorizing accredited certification bodies to give certificates of conformity
with thisfull international standard which has been adopted as the British Standard BS EN 1SO 14001 (BS 7750 will be withdrawn on March 31st,
1997). UKASisalso appointed in the UK to accredit environmental verifiers under the European Union's Eco-management and Audit Scheme
(EMAYS).

Harmoni zation of Accreditation Worldwide

Accreditation operates primarily at the national level. If EMS are to be certified consistently acrossthe world it is necessary for the national
accreditation svstems to harmonize the criteria used for accreditina certification bodies. It is also necessarv to
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look at any differing standards used in parts of the world, such as EMAS in the European Union, and to make clear to the market what the differences
between the standards are. UKA S aims to ensure that work done by acompany on its environmental system will receive aswide arecognition through
one act of certification as possible. Work done for SO 14001 therefore receives recognition for all equivalent aspects of EMAS. Thisis because one
accreditation system provides assurance that the common elements are identified and implemented at asatisfactory level.

The national accreditation systemsin Europe have been working together on environmental accreditation in the European Accreditation of
Certification (EAC) since 1993. The UKAS criteriafor BS 7750 certification have been taken and developed into EAC criteria, applicableto all
forms of EMS certification. The criteriawere adopted in 1996 in the 15 European Union member states and a mechanism for peer review between the
accreditation systemswill be set up to ensure that all national accreditation systemsimplement the criteriain asimilar fashion. Thiswill provide for a
single accreditation system, maintaining common standards, that can be entered at a number of points and in a number of languages. It is hoped that
the results will be accepted by the European Commission and EU member states as providing for certification procedures recognized under Article 12
of the EMAS regulation, thus ensuring that EAC-accredited certification of an EMSto SO 14001 will be acceptable as a basis for compliance with
EMAS.

The next task isto globalize this principle. An International Accreditation Forum (1AF) already exists and has appointed a task force to develop
accreditation criteriafor certification to 1SO 14001 during 1996. The work of EAC will contribute to thisinitiative. Theintention isto use IAF to
bring together all groups of regional accreditation systemsto provide asingle, worldwide, multi-entry, accreditation system to oversee uniform
certification and implementation of 1SO 14001 and any other EM S standards.

Conclusion

Theintention of this chapter isto demonstrate that certification of EMSis not a passive, bureaucratic activity. Accreditation aims to ensure that
certification adds val ue and assists compani es across the world to manage the environmental aspects of their business in a dynamic manner, and to use
auditing asatool in this process.

Theresult should be improvementsin environmental performance that will satisfy shareholders while at the same time making our planet a better
placetolive.
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SECTION IV
EUROPEAN INDUSTRIAL EXPERIENCE
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20
Introduction

Ruth Hillary

This section of Environmental Management Systems and Cleaner Production is one of three sections which cover the practical industrial experience
of enterprisesimplementing environmental management systems and cleaner production projects. European industrial experienceisconsidered from
the European Union countries of the UK, Sweden, Denmark and Norway and from the oil, el ectricity-generation, manufacturing, chemicals, food-
processing and environmental -consulting sectors. Chapters 21 and 22 analyse the integration of quality, environmental and health and safety
management systems; Chapter 23 di scusses risk-assessment techniques applied to environmental management; Chapter 24 analyses the eval uation of
environmental performancein industry, and the final chapter considersthe realization of cleaner production through environmental management
systems. The central theme of this section is how organizations use an increasingly broad range of tools and techniques to move towards integrated
management systems asameans of controlling their environmental performance.

In Chapter 21, Johan Thoresen discusses the potential for environmental performance improvements through the implementation of integrated
management systems, illustrating his discussion with Scandinavian case studies from, among others, the oil and manufacturing sectors. Thoresen
argues that the systematic use of management systems should complement, and may substitute for, technological investments aimed at reducing
environmental impacts from industry. He suggests the systematic use of integrated management systems, product life cycle assessment principles and
pollution prevention as means to enable companies to realize the opportunities and cope with the threats and uncertainties arising from environmental
1ssues. Thoresen concludes that companies need to address environmental issues at astrategic level and seek to control them by implementing atotal
management system which engagesall employees.

Stuart Aaron, in Chapter 22, continues the theme of integrated systems by providing an insight into the UK Chemical Industries Association's (CIA)
Responsible Care

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & Sons Ltd.
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programme, which has the objective of improving the performance and reputation of the chemical industry by providing guidance on integrated
health, safety and environmental management systems. He points out that Responsible Care guidanceis designed to address the international quality
standards series | SO 9000, the British environmental management system (EMS) standard BS 7750, the Eco-management and Audit Scheme
(EMAYS), theinternational EM S standard | SO 14001 and successful health and safety management. He describes chief executive officer (CEO)
commitment as the key driver of improvements. The CEO is placed at the top of amanagement cycle based |oosely on Deming's "plan-do-act-check"
cycle, and Aaron concludes by asserting that the CIA stronaly advocates the concept of integrated management systems.

Often potentially higher-risk sectors such as the chemical industry described by Aaron have linked health, safety and the environment and employ the
risk-assessment techniques utilized in health and safety to the environment field. In Chapter 23, Paul Pritchard introduces the concept of
environmental risk-based management, arguing that the risk-based approach has the twin benefits of being consistent with both business thinking and
the nature of environmental impacts. He asserts that formalized environmental management systems such as SO 14001 and BS 7750 seek to identify
the environmental risks facing organizations and describes anumber of approaches and tools, such asrisk transfer and environmental audits, utilized
by UK companiesto assess their environmental risks and opportunities. Pritchard concludesthat formal environmental management systems are very
useful in achieving improved environmental performance, but that the improvements achieved may be subjectively assessed or have significant
associated uncertainty.

In Chapter 24, Eskild Holm Nielsen, focuses on the issues of assessing environmental improvementsin industry raised by Pritchard by describing the
evaluation and quantification of environmental improvements from cleaner production pilot projectsin the Danish fish-processing industry. He
analyses the reduction in the degree of environmental pollution from the pilot companies by assessing their reduction in water consumption and
discharges of organic matter (as measured by chemical oxygen demand, COD). He shows that collectively the pilot companies significantly reduced
their water consumption and halved their COD discharge. Nielsen argues that the motivation for companies to adopt cleaner production projects arose
because they had become more environmentally aware and because of the threat of future tighter legislation. He concludesthat for cleaner production
projectsto have greater effectivenessthey need to belinked to environmental management systems.

Nils Thorsen, in the final chapter in this section, also considersindustrial experiencein Denmark. He considers the realization of cleaner production
and processinnovation through environmental management systemsimplementation, arguing that the Achilles' heel of such systemsistheir inability
to guarantee the choose of cleaner/best technology required by Danish legislation. He considers the economically viable application of best available
technoloav (EVABAT) in EMAS and the auestion of whether or not cleaner oroduction isacompetitive issue. Thorsen cites
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industrial case studies from the chemical, manufacturing and consulting sectors. In conclusion, he asserts that if environmental management systems
areto live up to current ecological challengesfacing industry they must be able to promote cleaner production in asignificant way.

This section's European industrial case studiesillustrate how enterprises go through a number of stagesin environmental performance management.
These stages may not run consecutively, but industrial experience showsthat an enterprise usualy startswith technological controls, typically end-of-
pipe, and that these controls are gradually substituted by clean technologies. At the same time, management systems are established, often for separate
functions, starting with health and safety and then quality, which may be formalized and certified to standards such as those in the 1SO 9000 series.
Techniques and tools such asrisk assessment and environmental auditing are utilized throughout these stages. Environmental management isthen
introduced, sometimes as formalized systems such asBS 7750, EMAS and/or 1SO 14001. Mature enterprises seek to integrate their systems and bring
them into one holistic management system (see Figure 20.1). Once this has been achieved or iswell established, an enterprise beginsto ook outside
itsboundariesto its product life cycle and stakeholder values.

This section addresses anumber of additional and reccurring themes:
The need to link cleaner production to management systemsto make the benefits sustainable.
Therole of environmental management systemsin complementing, promoting or even substituting for technol ogical investment.

Companies innovation of and accessto awider range of tools, including life cycle assessment, risk- nent techniques and process-innovation
procedures, to assess their environmental impacts.

Systemsintegration as akey long-term aim and achievable objective of enterprises seeking to manage their environmental performance.

The need for enterprisesto think strategically about environmental performance and to link this performance to business objectives and
competitiveness.

The high degree of integration and sophistication of European enterprises appears mainly to be concentrated in larger, transnational organizations
rather than smaller

Management system
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Figure 20.1
Holistic manaoement svstem of an enterorise
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national enterprises. The practical experience of these larger companies contrasts dramatically with the case studies presented in the following section,
which draws on industrial experience from emerging and transition economies and the challenges these industries face on entering the international
market.
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21
Potential for Improving Environmental Performance through Implementation of Integrated Management Systems

Johan Thoresen

Limitations of Technology as a Sole Solution to Environmental Problems

Anindustrial company isan open system in the sense that it is continuously influenced by external factors signalling rapid or longer-term change, e.g.
changesin customer preferences, changes of political instruments used for control, shortage of non-renewable raw materials, technology change. Such
factors represent future threats, future uncertainties and future potential for company development. Investment decisionsin process or end-of-pipe
technology to minimize environmental impacts are often based on a static view of product design or specifications, with limited reference to
company-externa factors other than the environmental authorities. End-of-pipe or process technology investments may therefore prove not to be
optimal asthe sole answer to handling environmental problems. Company decisions, devel opment activities and operations should therefore be closely
linked through an integrated management system, securing aholistic view of the problemsto be solved

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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and interconnection between the various company activities. Thisisillustrated by the two following cases.

An integrated management system isin this chapter broadly defined as the principles, structures, procedures, decision-support tools and human
processes at all organizational levelsthat are necessary to carry out strategic and operative management. The overall objective of the management
system isto secure short- and long-term profitability and survival.

In large organizations, devel opment engineers are normally engaged in solving technical problemswithin alimited areaof atotal development project,
and havetoo little information available to fully understand the extent and complexity of the total project. A holistic approach to solving thetotal
project to reach the economic/technol ogical/operative/environmental optimum solution should therefore be the implementation of an integrated
management system. Case 1 (Thoresen 1991) shows that consequences of relevant, environmental and operative issues should be continuously
integrated into project decisions during the development period to reach the best possible trade-off between project economy and environmental and
operativerequirements.

Case 1 Norwegian off-shore investments

When Saga Petroleum commissioned itstension leg platformin the Snorrefield in
1992, it was the successful result of acomplex planning process stretching over
nine years. Off-shore technology has advanced extremely rapidly during thelast 10
years, to being cheaper and more efficient. During the same period, the Norwegian
authorities became aware of the negative effects from North Sea oil production on
theregional and global environment. Thereforeincreasingly stricter regulationsand
taxation of emissionswere introduced, e.g. the CO2 charge amounting to some £23
per tonne of CO2 for offshore production installations.

For economic reasons, changesin platform concept in thiskind of project will not
be accepted later than the start of the detail engineering phase, in the Snorre case
4.5 years prior to commissioning of the platform. A study had shown that by
changing the gas-turbine concept on the platform, a 33% reduction of CO2 and
other combustion gases was possible. Furthermore, the net present value (NPV) of
the reduction in future CO2 charge would exceed the NPV of the necessary
investments by some £1 million, provided that thisinvestment decision was made
prior to the detail engineering phase. A decision delay until after the starting point
of detail engineering would increase the necessary investment cost by aratio of
25:1.

(continued)
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{continued)

This case clearly shows that a continuous flow of important information to the
engineering department in connection with important decision milestonesin this
case, an update on the approaching CO2 chargeis essentia to reach the most cost-
efficient total solution. This can be secured through various parts of a management
svstem.

Experience from alarge number of Norwegian industrial companies during the last five years has shown that very large environmental improvements,
with no or very limited cost consequences, have been attained purely by putting the management focus on environmental problemsand by using a
systematic way of planning and implementing internal changes (see Case 2; SFT 1993). Thisindicates the importance of amanagement system which
is based on a continuous and systematic way of defining, ng and attacking pollution problems, where afirst priority should be to implement no-
cost or low-cost improvementsto eliminate or strongly reduce important sources of pollution. The second priorityif necessaryshould be the installatior
of relevant and cost-efficient technology.

Case 2 A Norwegian programme for pollution prevention

Statens Forurensningstilsynthe Norwegian I nspectorate for Pollution Controlduring
the period 199193 financially supported the introduction and use of environmental
assessmentsin 150 Norwegian industrial companies. By 1994, 48 companies had
completed their analyses and improvement assessments, concluding that itis
normally possibleto obtain reduction in emissionsto air, releases to water and
production of waste amounting to between 20 and 50%. Typically, the payback
period for the necessary improvement investments was shown to be below two
years, and 77% of the companies reported that a considerable environmental
improvement potential had been discovered where no processinvestmentswere
required. Theseimprovements gave economic benefits and were mostly attained
throuah "no-cost" chanaes of internal procedures and instructions.

Integration of Environmental |ssuesinto Systemsfor Strategic and Operational M anagement

A loop for strategic management is suggested in Figure 21.1. Clarification of the "rational€" for the company or its "businessidea" precedesthe
devel ooment of
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company policiesinimportant areas, for example environmental policy, policy on company ethics etc. Against this backdrop, company objectivesare
devel oped before the important strategic analysis of external and internal factors with a bearing on future company profitability is carried out. In this
context, company strengths and weaknesses are mapped out to define what changes are necessary in the company when it decides to take advantage of
external opportunities and to enable it to handle threats or uncertaintiesin its environment. The next phases are the setting of strategic goals and
deciding which strategies will satisfy those goals. Thisleads to the choice of strategies regarding six different strategic aspectsthat need to be
addressed: marketing, operations, human resources, finance, information technology (Thompson 1993) and environmental impacts from products and
processes. Normally these aspects are discussed in parallel to secureintegrated strategic treatment before the subseguent strategic choices are made.

The choice of strategies|eads to the definition of relevant strategic programmes and activities (Johnson and Scholes 1993). The implementation of the
programme
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will take place at departmental level. Results are monitored by top management to make sure that targets are met and, if not, that corrective actionis
initiated. Environmental aspects areintegrated into this process together with individual strategies, targets and programmes in combination with the
other strategic aspectsin acommon, company-wide strategic programme.

Itisimperative that the strategic processis not a bureaucratic exercise but a planning process that enables managers and key personnel to understand
which issues are important and how they should be addressed. In many companies the strategic planning loop isrun every one or two years. The
frequency of thisfundamental and company-wide process should be tailored to the needs of the individual company. Many companiesfind
themselvesin the middle of adynamic and changing environment that demands continuous assessment of external factors and rapid adjustment to
them. Consequently amore proactive styleisimperative, where the strategic planning is made continuous, creative and with no fixed frequency. The
individual strategic aspects are addressed according to their importance and rate of change when influenced by the company environment
(Clutterbuck 1991).

Operational management makes things happen according to plans and procedures on aday-to-day basisinside the company. Since thereisacomplex
set of activitiesthat hasto be carried out in an industrial company, the plans, procedures and follow-up activities have to be formalized as part of a
total management system. A strategic management system, aquality management system or an environmental management system are all examples of
elements of an integrated management system.

The development of the | SO 9000 seriesfor quality management, the Eco-management and Audit Scheme (EMAS) introduced by the European
Union in 1993, the British environmental management system standard BS 7750 and the future | SO 14000 series to be introduced in 1996 are all
examples of ways of standardising routine working methods for operational management. A requirement for apolicy statement and the setting of
objectivesfor future improvement connects these systems to strategic management. It isimportant to note that the above systems only describe a
structure for how the company'sinternal improvement activities should be carried out. The success of such systems rests with top managers ability to
implement the system in the organization by involving and motivating their staff.

Onefactor often overlooked, but with a strong impact on successful systemsimplementation, isto what extent company employeesmanagers aswell
as other employeespossess the necessary competence and motivation required for their jobs and responsibilities. Thoresen (1994) pointsout that it is
essential for company managers to understand and take advantage of this. At the same time top management must be ableto initiate activities (Beer
and Walton 1990) or adjust working conditions so that the major part of the organization is motivated to perform to their best competence and ability
in their iobs and nerform as an effective part of the total oraanization.
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Integrated Management and Life Cycle Principles Demand Systems Thinking in Two Directions

To gain acomplete understanding of which external and internal forces influence an organization, this chapter chooses to |ook at the organization
from a systems point of view (Senge 1992). A management system needs to be based on a holistic analysis of external and internal forces acting on
company management and to make clear what the impacts are from individual forcesor theinterplay between individual forceson decision making,
initiation and control of activities. According to Asbjgrnsen (1992), it is of major importance to define the correct border around the system to be
analysed.

The author views the integrated management system as consisting of two interconnected systems. The sequence of the different company decisions
and levels of responsibility stretches out along avertical axis. The sequence of cradle-to-grave issues constitutes the horizontal axis (see Figure 21.2).
Inthevertical direction, itisessentia to base management decisions and actions on the integrated management system. In order to develop asystem
that will meet company objectives, the interaction of top management with its environment (external factors) and with the rest of the company will
need to be considered.

Decisions are normally based on a complex set of dataand information and require afunctioning management system to become optimal.

Thelife cycle profilein Figure 21.3 points out that this type of action may be very wrong. Thisfigure shows the contribution to regional
environmental problems from the manufacture, use and disposal of plastic bags, exemplified by the acidification impacts. The profile not only points
out thelocation and relative importance of contributions from the individual manufacturing processes aong the product life cycle, but also therelative
importance of the various transportation/distribution processes and energy demand.

The profile clearly illustrates that, before the manufacturer decidesto invest in process improvements or end-of-pipe solutions, it isimperative to
definewherein thelife cyclethe environmental problem islargest and whereimprovement actions can be implemented most cost-effectively.
Manaoement svstemswith tools for analvsis and decision supnort are therefore necessarv as backdroos for individual investment
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decisions. Inthisway it will be possible to define the correct priority for improvement action and possible cooperation with important actors along the

product chain (Blanchard and Fabrycky 1989).

Prevention rather than Process | mprovements and End-of-Pipe Sol utions

According to the EU's Fifth Environmental Programme (Fleming 1993) which will be the European Union environmental policy guide for the next
decade, prevention has been given atop priority according to the following list:

prevention
reuse or recvclina
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Percentage contribution to acidification in the life cycle of plastic bags

combustion as fuel
disposal by incineration
disposal in landfill

When acompany keepsto the traditional way of environmental improvement through process and end-of -pipe improvements, it at the sametime
tends to regard its products in a very static way. By prioritizing pollution prevention at or close to the source, anew form of creativity may be
introduced into the company, where a product may be looked at more freely as a means of satisfying specified customer needs rather than being
defined by the available production processes and current product specifications. The logical step thereforeisto cooperate with the customer during
the product devel opment stage (Hanssen 1994)by using quality function deploymentto arrive at product specifications that emphasi ze customer needs,
quality, cost and environmental considerations. This may imply the use, for example, of aternative raw materias, new and more environmentally-
friendly suppliers or completely new designs or specifications. A company policy and management system that address the principles of product
development and customers and supplier involvement is essential to forceinternal working habits and proceduresin the desired direction. Case 3
(Amundsen 1993) shows the potential for such chanaes of habit.
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Case 3 Improving environmental performance through changesin product design and raw material base

Skrovbyggarna AB isasmall Swedish company producing sail and outboard
engine-driven leisure craftsin glassfibre reinforced polyester. Strict demands from
the pollution authorities to reduce styrene emissions from the polyester into the
working atmosphere forced the company to review its process and product design.
The price for the necessary end-of-pipe cleaning equipment proved to be
prohibitive. Modificationsin polyester application techniques and achangeto a
polyester materia with better environmental performance showed the potential to
reduce styrene emissions by 73.2%. A new hull design based on high-quality fibre
reduced the demand for polyester and lowered hull weight by 35%, also producing
another 14.9% reduction of styrene emissions. Although the new raw material and
application techniquesincreased the cost of the hull, the company buying the hulls
for outfitting and finishing regarded the new hull as having superior performance
dueits lower weight and improved strength. Increasing the price to the end
customer was not therefore regarded as an obstacle. The systematic analyses of
improvement potential therefore showed that preventive measures can produce a
significant environmental improvement for a product where the price of the
necessarv end-of -nipe technoloav broved to be prohibitive.

The lesson isthat preventive measures introduced by improved design or specificationsin the product itself, combined with improvementstriggered
by supplier and customer cooperation and assessment, may have avery significant impact on environmental performance. Such measures may
substitute for or complement investments in process and end-of -pipe technol ogy, but require identification viaastructured decision and control
system, normally supplied by amanagement system.

Conclusions
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To keep continuous control of profitability, quality and environmental performanceit isimperative for an industrial company to have atotal
management system that addresses i ssues of a strategic and operational nature. This system must be widely understood, accepted and used by
employeesat all relevant levels. The efficient use of management systems should complementand under certain conditions may even substitute
forprocess and end-of-pipe investments to reduce environmental impacts.

No investments to reduce environmental impacts should be decided before other, more easily attainable solutions have been assessed. It isespecialy
important to prioritize prevention techniques, for example by changing product design/specification or substituting raw materials, wherever such
techniquesare applicable.

To prioritize company effortsin reducing environmental impacts from products, alife cycle assessment (L CA) approach should be chosen. In this
way, both thelocation and type of environmental impact may be visualized for use in product devel opment and planning processes for environmental
improvement.
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The Integrated Approach: the Chemical Industries Association's Responsible Care

Dr Stuart Aaron

Responsible Care Aims

The Chemical Industries Association (CIA) Responsible Care programme was launched in 1989. Its objectives remain unchanged: these areto
improve the performance and reputation of the chemical industry in areas that have an impact on people and the environment and thereby secure the
industry's licence to operate safely, profitably and with due care for the interests of future generations. The title was taken from the Canadian
Chemical Producers Association, along with their support in so doing, because our objectives were the same astheirs.

The CIA Responsible Care programme was based on the guidance generated by the CIA technical and advisory committees from the 1970s. This
guidance brought together the best standards and practices of the industry. It also set out the Responsible Care guiding principlesto be signed by the
chief executive officer (CEO) establishing acommitment to a policy of improvement in all segments to the best industry standard. These principles
have been subsequently adopted in similar form by all the 39 countries now sianed on to the Responsible Care programme.

In the UK, questionnaires were devel oped to eval uate whether appropriate health, safety and environmental (HS& E) management was in place. These
self-assessment questionnaires examine the clarity of acompany'sHS& E policy and its
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communication, and address the reality of actual operational practice by looking from both the CEO's and the site manager's viewpoint.

One of the key prerequisites of aprogramme promising continual improvement is measurement. Measurement in HS& E disciplinesislargely new
sinceit hastraditionally comprised only accident and incident statistics and environmental consent data. The CIA has devel oped Indicators of
Performance to monitor the progressin delivering continual improvement in HS& E performance. The Indicators have been published annually since
1993, with agrowing participation by member companies. They now cover spending on environment protection, safety performance, occupational
health, environmental discharges, distribution incidents, energy consumption, product stewardship and communi cation on these issues.

The commitment to publish the Indicators of Performance goes well beyond the scope of existing standards or regulations. It enables the industry to
bring real datafor the sector to the debate on public concerns. To help achieve this goal, a panel of Opinion Formers has been established comprising
individual s who are regulators, representatives of pressure groups, financial stakeholders and academicswith interestsin health, ethics and the
environment. The Opinion Formers act as a sounding board to advise the CIA on the content and presentation of HS& E issuesto the general public
and ways in which the voluntary initiative can be moved forward.

Fundamental to the delivery of both credible HS& E performance data and the improvement of that performance are well-designed and effective
management systems. Theindustry will only be ableto deliver its commitment to continual improvement in health, safety and environmental
protection improvement by the implementation of management systems. Holding the performance improvement gainsis onething, delivering
continual improvement is another. Furthermore, amanagement systemisarouteto verification or third-party certification, apriority when dealing
with many different stakeholders since it gives them more confidence in the chemical industry's commitment.

Integratable Standards for Health, Safety and the Environment

The chemical industry is extremely diverse, being comprised of alarge range of organizations supplying products and services. Employee numbers
span from fewer than 10 employees through to large multinational corporations with tens of thousands of employees. The chemical industry supplies
its products and services to most other industries, government institutions and direct to society at large.

Thisdiversity requires the industry to adopt an extremely flexible approach to the demands of its many customers. Theindustry isalso subject to a
large number of regulatory controls and industrial codes. The challenge for chemical companies, both large and small, isto obtain, understand and
deplov leaislation. standards and best oractice in awav that is effective for their individual oraanizations. Companies have.
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inthe past, used avariety of systemsfor managing and improving business processes. Separate initiatives, including the implementation of new
management systems standards, have been taken up in organizations depending on the various business constraints, including quality, health and

safety, environment, finance, information technology etc. This piecemeal approach isrecognized not to be cost-effective.

Itistheindustry's view that management systems should be asintegrated asis practicable. Indeed, many organizations now view themselves as

having only one management system with its core el ements satisfying the needs of several management control systems.

Thisisshown in Figure 22.1 with the six specific requirements clustered round the central common elements of the management process.
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The purpose of such a management system is to ensure that the effects of the activities, products and services of an organization conform to its policy
and associated objectives and targets. Furthermore, an integrated system recogni zes the fact that very often in industry, and particularly in the
chemical industry, the functions of HS& E management are brought together under one individual . Integration brings about much clearer
responsibility andinvolvement.

Sector Guidance

In 1992, the CIA pioneered guidance for health, safety and environmental management systems, based on the quality standard I SO 9001, and then
took part in various pilots of both this guidance and the then emerging environmental standard BS 7750. The CIA demonstrated together with the
major certification bodies, viathe series of pilot studies, that in principle this guidance could deliver a certifiable management system and an
accredited environmenta certification. It was also shown that an integrated system sianificantly reduces paperwork.

The CIA hasrecently upgraded thisinterpretive guidance for an integrated HS& E management system and published it as Responsible Care
Management Systems for Health, Safety and Environment. Its purpose s to help implement a system such that the activities, products and services of
an organi zation conform to its HS& E policy and associated objectives and targets. The guidance di stinguishes the core el ements, common to all
management systems, from what is being managed.

The Responsible Care guidance has been written in such away as to address the requirements of:

The SO 9000 series of standards (1994);

BS 7750 (1994);

Eco-management and Audit Scheme (EMAS) (1993);

1SO 14001 environmental management systems,

The Health and Safety Executive's publication, Successful Health and Safety Management HS(G) 65 (1991).

Commitment from the top of the organization, the CEO's commitment to Responsible Care, figures at the apex of this scheme, which then drives
improvement in the simplified management cycle based loosely on Deming's" plan-do-act-check” cycle. A schematic of thisconceptisshownin
Figure22.2.

Thekey elements of thisintegrated management system include:
Set objectives.

Define organization and resource management.

Identify customer and stakeholder requirements.

Set targets, prioritize and plan.

Imolement.
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Monitor performance.
Review.

This approach allows all business functions to perform effectively together in the pursuit of the organization's business goals. In the case of health and
safety, for example, the health and safety requirements will be defined by the outcome of the risk assessment. Almost every health and safety
assessment will have environmental conseauences and vice versa. For example. COSHH and HAZOP investiaations and

< previous page page 209 next page >



< previous pade page 210 next paae >

Page 21C

maintenance planning will all generate environmental aswell as safety implications. The environmental requirementswill be set by the review of
environmental effects and the quality requirementswill be determined by the process of contract review. Once these requirements have been
identified, acommon management system may be used to control them all.

The assessment of the significance of the risk should include the entire product life cyclefrom product devel opment through to product disposal.
Product stewardship seeks to address HS& E risks throughout all stages of aproduct'slife and concerns all parties who design, devel op, manufacture,
handle or use chemical products down the supply chain. It is an effective way of bringing together such key aspects as supplier performance,
manufacturing, waste management, emergency response, warehousing, storage and transportation. The management system needsto identify,
document and evaluate as far as possible the actual and potential risks, mainly through hazard identification and exposure elimination. This should be
done at each stage of the product life cycle.

The guidance also provides a powerful basis for a self-assessment of Responsible Care implementation since it is based on standards, and thiswill
ultimately pave the way, where appropriate, for independent verification.
One-Stop Auditing

In the same way that an integrated management system can create single work instructions covering all aspects of HS&E, it also makes attainable the
concept of one-stop auditing. The industry would appreciate areduction in the overall costs of certification, valuing, asit does, the real benefits that
certification can and does bring. Cost-effective certification could be achieved by multidisciplinary audits which should not be significantly more
expensive than asingle-discipline visit. This also reduces the costs of acompany's own resource input to the audit process, which are far from
insignificant.

Future Demands on the Standard M akers

The chemical industry is seeking an integratable management system standard for occupational health and safety, as argued above.

New standards must be easily integratable into existing company systems and, asfar as possible, new standards should be harmonized with existing
ones. Thisalso appliesto revisions of existing standards, which should be designed to emphasize the commonality of the core elements.

Management system standards should address the total affairs of an organization but should be restricted to the minimum number required to achieve
this.
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In keeping with the concept of a one-stop audit, the existing audit standards should be harmoni zed to assist integration of the auditing process.
Management system standards should include continuousimprovement whatever the scope of the standard.

ClA'sultimate goal isaset of harmonized, or integratable, management system standards, internationally recognized, applicableto all aspects of
business and delivering accredited certification in asingle assessment visit. Certifying the management systems effectively underpinsthe Responsible
Care commitment and thus enhances the public's confidence in chemical industry compliance.

Conclusion

The Responsible Care programme, which has now been adopted by 39 countries, has already driven asignificant improvement in the UK chemical
industry's health, safety and environmental performance and its communication activities. The road forward will be considerably enhanced by
utilizing the power of management systems over the full range of management responsibilities. The Chemical Industries Association strongly
advocates the concept of integrated management systems and seeks alliesin attaining the goal of international, harmonized management system
standards.

< previous page page 211 next page >



< previous pade page 213 next paae >
Page 213

23
Risk-Management A pproach to Environmental ManagementUK Case Studies

Dr Paul Pritchard

Introduction

The advantages offered by theimplementation of arisk-based environmental management system over alegal compliance attitude can be
demonstrated by reference to examples of good practice within industry. Furthermore, arisk-based system can yield additional benefits asfollows:

It utilizes an approach consi stent with business thinking and as such can be readily integrated as a mainstream issue.
It reflects the nature of environmental impacts, where there may be uncertainty asto the nature, scale and likelihood of a specificissue.

There are many common elements shared by an environmental management system, such as those described by formalized environmental
management system standards like the international standard 1SO 14001, and an environmental risk-management programme. All seek to identify the
environmental risks facing an organization, assess their significance and put in place suitable measuresfor their control. There are, however, some
significant differences: for example, risk

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
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management islikely explicitly to consider risk avoidance (i.e. declining involvement in certain areas because of the magnitude or uncertainty of
certain risks) or risk transfer (normally through insurance).

Environmental Risk-Based Management

One of the advantages associated with an environmental risk-based management programmeisthat it closely follows established businessthinking. In
thisway, it can be ensured that environmental issues are given equal prominence to, and more easily integrated with, other businessissues. In
addition, it can reflect uncertainties associated with the assessment and significance of environmental effectsin a consistent and meaningful way. An
important recent development is therefore the extension of the remit of risk-management functions within organizations such as Royal & Sun Alliance
Insurance Group plc to address environmental issues explicitly. The recent work of the Centre for the Study of Financial Innovation (CSFI) in
developing an environmental risk-rating methodology for use by financial analystsisalso of interest. Thiswork has been followed by arange of
organizations, such as SERM, SY BERR and ECCO CHECK, who endeavour to offer an environmental rating service on acommercial basis.

Eastern Group plc isan example of how acompany can reap the benefits of applying an environmental risk-rating system. One of the principal
business activities of the company involves the supply and distribution of electricity. Its environmental management system isrequired to deal with
the large number of sites (some of which are unmanned) operated and maintained by the company. In order that environmental staff resources can be
focused effectively, an environmental risk-rating exercise was conducted on the sites. Thiswork helps to determine the schedul e for the internal audit
programme, with sitesin more sensitive local settings being given priority. It isalso helpful in alocating year-on-year expenditure on equi pment
upgrades and performance-improvement requirements, which would form part of routine management objectives.

A key element of arisk-management programme is focusing resources where maximum benefit will be obtained, which isillustrated by European
Marine Contractors Ltd (EMC), one of the world's leading off-shore pipe-laying companies. When dealing with environmental issuesit is subject to
national and international legidlation that will often be unique to each project. In many cases, aformal environmental impact assessment is required
before project initiation. Notwithstanding these requirements, EMC has found it useful to adopt a system within its environmental management
programme whereby project managers undertake an early-stage environmental screening. Project managers and other senior staff receive training on
environmental issues, which then enables them to apply a screening to their own projects which would seek to identify particular environmental risks
and opportunities. This process ensures greater employee involvement and helpsto identify those occasions where the input of environmental
soecialistsis approoriate. Focusina
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resources on an early-stage screening is an effective management tool, since the earlier theissues are identified the easier it isto take appropriate
action.

Risk Transfer and the Insurance Industry

In terms of risk transfer, it is perhaps unsurprising that the insurance industry has been very wary of environmental cover because of the associated
difficulties. Experience has shown that it can be extremely difficult to identify when contamination occurred and who was responsible. In addition,
clean-up costs are extremely difficult to estimate with areasonable degree of accuracy and can be extremely high. Gradual pollution presents
particular problemsin trying to fix the time when pollution occurred and a so in providing the connection between the cause (i.e. the gradual
pollution) and the effect (e.g. impaired health of claimants). Furthermore, in areas where arange of industries have been operating over a substantial
period of time, identifying who has been responsible may not be simple; for example, pollutants can diffuse through groundwater making it difficult
to identify asource. It follows, then, that significant liabilities may arise from contaminated land or other adverse events, but that it is very difficult to
assess accurately the associated financial implications. In thissituation it isvery difficult for insurersto offer cover. Given the uncertaintiesin
estimating the (potentially very large) liabilities and the difficulty in transferring risk by means of insurance, it can be seen that internal risk control
and reduction become very desirable. Practising risk control isalso likely to facilitate insurance cover and help the development of the overall market,
sinceit becomes easier for the underwriter to set a premium. The possible removal of sudden and accidental reinsurance cover from general liability
policiesin the UK islikely to focus attention on the issue of environmental insurance and could lead to the further development of specialist products.

An example of how arisk-management approach would address both internal control requirements and uncertain environmental effects can be given
by reference to amultinational oil company operating in the UK. A risk-based approach can be helpful in the UK because of two factors:

Thereis considerable pressure to reuse land which is contaminated.

The risk-management approach involvesinitia hazard ranking of sites (largely adesk exercise) which then identifies priorities for detailed
investigation for soil and groundwater contamination. A site-specific risk assessment can help in devel oping defensible remediation standards. The
UK government strategy, as reflected in the Environment Act 1995, has acknowledged this approach and the more frequent use of risk assessment in
this area can be anticipated.
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Risk-Based Tools

The British Standard BS 7750 made reference to risk assessment as a possible tool for comparison of identified environmental effects. A suitable
approach could involve amatrix-based decision tool whereby the probability and consequence of adverse effects are subjectively assessed and marked
on amatrix. The more probable an event and the more seriousits adverse outcome, the more the effect increasesin significance. An input/output
approach can also be applied to identification of environmental effects associated with an organization. Identifying energy and resource flows through
an organization is auseful exercise. Risk-based thinking can be consistent with this approach (i.e. routine outputs have a probability of occurrence of
1) and giveinsight into abnormal and emergency situations where probabilities are lower. An inventory-type approach could make considerations of
location and site sensitivity more difficult (unlessit were an inventory of risks accounting for location-dependent variation in the consequences of
adverse events). Both | SO 14001 and the Eco-management and Audit Scheme (EMAS) are somewhat |ess prescriptive than BS 7750 in their
consideration of risk management. Nonetheless, it is clear that risk-based toolswould be of similar utility for both these standards.

A risk-based approach finds no difficulty in dealing with emissions of potentially hazardous substances which are legally sanctioned, for example
permitted in adischarge consent. A risk-management approach would not simply accept compliance as a satisfactory position, but would rather view
the emission as an ongoing risk which could potentially be reduced. Thisisamore redistic stance in many ways sinceit is quite possible that legal
standards will change and require action sometime in the future.

As manufacturing chemists Boots Company plc operatesin a highly regulated area, but notwithstanding the legal requirementsit has found that
systematic application of environmental management principles over and above legal complianceyields environmental and commercial advantages. It
helpsto identify opportunities away from the normal central business activity; for example, the ground maintenance department faced increasing
difficulties (both environmental and financial) of storing and disposing of waste generated from the upkeep of the numerous trees and shrubs on the
company's premises. A review of the overall position resulted in the purchase of a chipping machine which reduced the timber off-cuts to wood chips
insitu, vastly reduced the transportation requirements and generated a product which could be subsequently and beneficially used on rose and flower
beds to suppress weed growth (and therefore reduce ongoing maintenance). Surplus chippings can a so be sold commercialy.

Environmental Audits

Environmental audits (within an overall management system) are used to assess the performance of afacility or operation. Organizations often wish
to assian values or scores to the audit. thus simplifvina the comparison of results across sites and facilit-
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ating target setting for performance improvement. Most current scoring systems rel ate to the implementation of control and procedural measures. An
audit methodology could, however, adopt arisk-based approach, which would consider the operation as having three elements related to
environmental impact:

1. Hazards, which may be chemicals or processes.
2. Controls, which may be physical or managerial.
3. Receptors, which are the targets of emissions (local or global).

This approach emphasizes the view that management control elements play an important role in determining the overall level of risks, but these must
be viewed in conjunction with less controllable components, namely the inherent hazards and the potential impacts on receptors. In this approach the
inherent hazards are subject to controls which minimize the risk to receptors. Physical control elements, such as pollution-prevention devices, are
clearly also subject to site management control.

Calculation of Risk Profiles

Hazard score ”~ control score” receptor score = risk profile

Application of this scheme would enable organi zations to retain existing audit scoring mechanisms, since these methodol ogies largely focuson
management and physical control elements. Higher hazard and receptor scores would then need to be counterbalanced by higher control scores.

The hazard assignment (H, M, L) would depend on the assessment of materials used and the processes conducted on the site based on criteria already
identified. The control el ement could be the score from an existing audit system, the receptor score would then be based on site-specific
characteristics such asnearby popul ation, geology and hydrogeol ogy.

Risk assessment was also described in BS 7750 in the context of evaluating environmental effects arising out of emergency conditions, where the
probability of an adverse event occurring and the severity of the environmental effects arising out of the incident both need to be considered. This
assessment would then form the basis for establishing objectives, controlling risks and establishing environmental components of emergency plans.
This approach can be seen as extendina the traditional view in health and safetv studies bv considerina a broader ranae of materialsto be
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hazardous (e.q. stratospheric ozone-depl eting substances such as CFCs) and considering eco-system targetsin addition to humans.

Rockwater isamajor off-shore support company that has supplemented its considerationsin thisway. Furthermore, it aso integrates environmental
issues within other health and safety requirements such as the self-assessed risk of routine operations. Although aminor spill of several litres of ail,
for example, could in no way be considered amajor incident, it isinherently more likely to occur. A simple subjective risk assessment (possibly by
the operative in person) offersthe potential to reduce overall environmental effects by minimizing the probability and consequences of such relatively
minor events.

Conclusion

Courtaulds plc's worldwide businesses are grouped into three areas: coatings and seal ants, polymer products and fibres and chemicals. Each sharesa
common route in the technology of polymers. Most Courtaulds UK businesses are to quality standards in the 1 SO 9000 series registered and have
devel oped environmental management procedures, the appearance of BS 7750 was considered timely and could form the basis of aconsistent
approach throughout the company.

Within Courtaulds, Amtico led the way in the devel opment of aformalized management system. Amtico is part of the polymer products group and
manufactures luxury floor tiles for houses, stores, offices and hotels. Manufacture takes place in Coventry, UK and is supported by aworldwide
network of design studios.

Amtico created an environmental advisory panel, the members of which included the senior director responsible for environmental mattersand a
"green group" representative, an employee chosen for aknown interest in environmental issues. The panel, building on the business's SO 9000
experience, hasled Amtico through the steps of environmental policy, organization, register of effects, objectives, targets and a programme,
documentation, training, controls, records, auditing and review.

Amtico has aready derived benefits from the application of the systematic approach to environmental management. In the year following
implementation it saw energy costs down 6%, water bills down 13% and waste disposal charges reduced by 7%.
Reference
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24
Experience of Environmental Management in the Danish Fish-Processing I ndustry

Eskild Holm Nielsen

Cleaner Production in the Fish-Processing Industry

In 1987, the Cleaner Production Programme was established in Denmark. The purpose of the programme was to devel op cleaner production projects
and disseminate them in Danish enterprises. This enabled the companies and their networks to receive economic support in order to implement

devel opment and demonstration projects and, to a certain extent, information activities. The programme only provides support for selected industries
including the fish-processing industry. In Denmark the concept of cleaner production is used in arestrictive manner which excludes "add-on
technology" and (external) recycling activities.

In the period from 198892, the programme spent Dkr 24 million on cleaner production projectsin the fish-processing industry. Of this sum, Dkr 6
million went on expository and informative projects. The remaining Dkr 18 million was used on cleaner production projects, primarily within the
herring industry. The following cleaner production projects have been completed in the herring industry under the Cleaner Production Proaramme:

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
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1. Consultancy schemes for the fish-processing industry in North Jutland.
2. Herring qutting by scrapina/suction.
3. Cleaner production at al stages of the production process.
4. Reuse of basic and acidiferous solutions and improved handling of herring barrels.
5. Use of enzymes from herring gutsin the curing of salted and spiced fillets.
6. Improved utilization of process water in the herring-filleting industry, by means of purification, disinfection and recycling of the process water.

With the exception of the consultancy schemes, the projects were implemented in the same company as demonstration projects. Effortsin the herring
industry have primarily been concentrated on the development of cleaner processes, with the aim of solving specific environmental problems related
to the industry.

In the consultancy schemes, Project 1 had the general aim of expanding the knowledge of cleaner production and assessing the possibility in the
individual company of adapting cleaner production. This project isthe only one which focuses on the general environmental performance of the
industry. The project should be regarded as one out of many initiatives aimed at improving the dissemination of cleaner technologies. The
dissemination of experiencein cleaner technol ogies obtained through the programme has shown itself to be more difficult than wasfirst realized
(Christensen 1993 and Andersen 1994).

Project 2 had two parts, each dealing with the dry transport of herring guts. The purpose of the project was to avoid contact between process water
and the guts. By use of dry transport, alarger proportion of the guts becomes marketable waste and pollution is reduced by preventing any part of the
gut mass being dissolved in the process water. The project revealed that there was an environmental and economic advantage in scraping the guts
away instead of using suction. Thistechnological optimization of thefilleting process has since been implemented in many companiesin the herring
industry.

Project 3, "Cleaner production at all stages of the production process", was thought of as a consolidation and further devel opment of cleaner
initiativesin theindustry. The project involved the reduction of water consumption at all stages of the production process, collection of wastein adry
state, mechanical herring transport instead of water borne, removal of skin from the skinning machine by suction, impulsing water on the machines
and improved cleaning. This project, along with the automatic handling of the barrels, was continued in full-scale implementation.

Theremaining cleaner production projects were not suitable to be carried out in practice. Project 6 had not been completed when the assessment was
carried out and is not included. The projects are very technologically oriented, i.e. the solving of the environmental problemsisdirected towardsa
"technological fix".

Desian of the Case Study

Theaim of the study was to determine to what extent implementation of the cleaner production projects has resulted in an actual reduction of
pollution from the herrina
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industry. The part of the examination included here has two aspects. First, aqualitative assessment of the experience gained from the many cleaner
production projects which were carried out. Second, an examination of the devel opment of environmental pollution from five herring-filleting
enterprisesin thelocal authority district of Skagen, North Jutland, in the period 198994, with the aim of assessing the environmental effect of the
cleaner production initiativesin the industry at large. These enterprises have been responsible for the greater part of the organic matter in the district's
waste water.

The degree of environmental pollution is assessed on the basis of changesin the companies water consumption and the discharge of organic matter
(measured as kg COD (chemical oxygen demand) per ton of raw materials). The COD discharge expresses the pollution from the companies and the
water consumption and waste volume express their resource awareness. The changes in the two parameters are rel ated to the implementation of
cleaner production projects. The two parameters are reckoned per ton of raw materials, for the purpose of eliminating the importance of variationsin
the volume of production.

Much of the data which should have been used in the assessment was not readily available from the companies, but they provided us with permission
to obtain the information from various public authorities and other sources. The Water Authority supplied information about the volume of water
consumption and the fishmeal factory informed us of the amount of waste. Thelocal authority provided results from waste water tests, which also
contained information on COD concentration. The only quantitative data provided by the companies was their consumption of raw materials. Because
the data had to be related to the actual technology, each company was visited and inspected and interviews were carried out with those responsible for
environmental matters.

The Environmental Effect of Cleaner Technologiesin the Herring Industry

Thefollowing section describes the improved environmental performance of the companies and relatesit to the expected effect of the cleaner
production projects which are suitable for implementation. Table 24.1 indicates the consultants' expected reduction of pollution from these projects.
Thereduction achieved for cleaner production at all process stagesis based on development projects, not on the basis of full-scale implementation.

Table 24.1 The expected effect of the cleaner production projects

Cleaner productioninitiatives Cleaner productionin all process stages Scraping
Reduction in water consumption 50% 0%
Reduction in COD discharae 60% 3040%
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Figure 24.1
Discharge of organic matter per ton of raw materials

Figure 24.1 shows that there was a considerabl e variation between the companiesin their degree of pollution in the period 198994. Thisvariationin
COD discharge was reduced until the period 199294, so that the herring processing companies today have amuch lower and more similar discharge.
The variationsin COD discharges had afactor of 4 before the dissemination of the implementation of cleaner production projects, but thiswas
reduced to afactor of 2in 1994.

Thefaling COD valuesfrom 199294 in company 2 were aresult of cleaner production in all stages of the production process. For company 5 this
project also reduced the COD values from 199394. Water consumption fell from 199294 at afaster rate than therisein COD concentrations.
Therefore the total COD discharge from both companies fell.

The cleaner production initiatives have resulted in a greater knowledge of cleaner production and theindustry has taken atechnological direction, e.g.
three out of five companies have introduced gutting by scraping and all five have introduced filter belts. After completion of the study the remaining
two companies also adopted the scraping method.

"Cleaner production at all stages of the production process’ (project 3) was completed at the end of 1992 and one further company (in addition to the
project-implementing one) has carried out asimilar project. Almost all the companies, to acertain degree, have implemented elements of this project.

Theremaining variationsin the companies COD values can primarily be explained by an inadequate dissemination of project 3 and differencesin the
companies application of abatement technologies, e.g. centrifuges, flotation. Furthermore, the companies practise different types of production
planning, and there have been differences between each company in the degree of action taken to reduce the pollution which resulted from working
orocedures. Thisfinal asoect is discussed in more detail below.
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Figure 24.2

Water consumption in the herring industry

Figure 24.2 shows that the water consumption per ton of raw materialsin the herring industry has decreased, but thereis great variation in the
companies starting points and development of water consumption. The reduction in water consumption can be explained by two reasons. First, the
companies have all implemented water-saving devices (better housekeeping). Second, all five companies have increased production, which enables
the economies of scale to be effective because the basic water consumption is constant. The basic water consumption isthat part of the volume which
isindependent of the size of production, e.g. cleaning, tub filling for the untreated herring. During the period there was also an increase in the degree
of product refinement, in the form of descaling/skinning and more products being sold in brine or pickled, so there has been an increase in water
consumption.

Despitethis, several companies succeeded in reducing their water consumption during the period 198994. By means of better housekeeping, company
3 reduced its water consumption from over 9 m3 to approx. 5 m3, and the increase from 199192 was the result of the introduction of skinning. The
higher the starting point, the easier it was to reduce the consumption. Company 5 held a constant, relatively low, water consumption until 1993. The
implementation of various water saving devices halved their water consumption from 199394. The results from 198991 of company 2 can primarily
be explained by arapid increase in production. The remaining decreases for companies 1 and 2 can primarily be explained by cleaner technologies,
where the companiesimplemented most of the changes from the experiences gained from project 3 (“cleaner production at al stages of the production
process"). The reduction from 199394 for company 2 was related to its work to establish an environmental management system. Reduction of water
consumption was possible in the two companies with a higher degree of product refinement. Company 4 has avery low water consumption because
of itslower degree of product refinement.

Generally, it must be stated that the companies have improved their environmental performance. Collectively, they have amost halved their COD
discharae. and re-
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duced their water consumption with about 40% per ton of raw materials. These improvements are primarily due to the implementation of various
cleaner technologies. The cleaner production projects are the results of the Cleaner Production Programme'sinitiativesin the field. However, the
companies have not satisfied the expectationsindicated in Table 24.1. This can be explained by an increase in product refinement and the
technological optimism of the consultants. The development and dissemination of the various cleaner production projects have contributed to the
improved environmental performance of the companies and reduced the variations between them. A more detailed discussion of the resultswill be
givenbelow.

Discussion

The companies wented to reduce their water consumption and environmental pollution because of the more severe controls to which they are exposed.
Implementation of the cleaner production projects has not been dependent on economic incentives. There are two reasons for this. The companies
have become environmentally more aware and they wish to be prepared for the future tightening of environmental demands on the industry

(Christensen 1993). Primarily, the implementation of cleaner production projects in the companies must be recognized as anticipating future
environmental regulation.

In the companies studied, there has been adesire to reduce the environmental loads, both in relation to water consumption and organic matter. Their
environmental strategies have been technologically oriented because all theimplemented devices have been technical. Only company 2 hasincluded
an environmental management system in its environmental strategy. The environmental improvementsin the form of reduced COD discharges can
primarily berelated to technological improvements and secondly to improved cleaning procedures.

Technologically, the companies are homogeneous and at the same time their products areidentical, therefore it would be expected that their water
consumption and COD discharges would be the same. Thisis not the case asthereis still alarge variation. As an illustration, the company that has
implemented the cleaner production projects can be regarded as the most modern, from atechnological point of view. Even if thiscompany isin the
vanguard technologically, its environmental performanceis mediocre. It has one of thelargest COD discharges and has only average water
consumption.

Thetechnology in usein this company must be regarded as the best available within the industry. Its environmental performanceis mediocre,
thereforeit is necessary to differentiate the sources of pollution into two types. Pollution can be related first to the applied technology and second to
the layout of the company, as well asto the working procedures of the employees and to production planning. The Danish cleaner production
stratedies. and the strateaies of the fish-nrocessina industrv. have both focused on that part of pollution which can be related to technoloav.
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Technologicaly, the company in which all of the cleaner production projects were implemented has solved its environmental problems, but it has
failed to concentrate on the pollution which isrelated to its working procedures and production planning. The only thing that it has donein this
connection isto encourage the cleaning contractor to use lesswater. By requiring the cleaning contractor to register its daily water consumption and tc
deliver thisinformation to the production manager, the water consumed was reduced from 120 m3 to 80 m3. Internal recycling of cleaning water
could have reduced the consumption by afurther 30 m3, but this was not done until after the study. In this particular company, it was recognized that
the total water consumption for production can be reduced from 3.3 m3/ton to 2.5 m3/ton, with the aid of better production planning and involvement
of the employees. In Denmark, there are many examples of employee involvement resulting in significant environmental improvements (Nielsen and
Remmen 1994).

The cleaner production initiatives in the fish-processing industry must be regarded as a success, from atechnological point of view, because many of
the projects have been implemented in the demonstration companies, and because the initiative has had a secondary environmental effect in the rest of
the industry. It should be stated that the dissemination of cleaner production projects has been higher in Skagen, which probably can be explained by
better knowledge of cleaner technologies and better implementation of environmental regulation (Christensen 1994 and Andersen 1994). The cleaner
production strategies of the companies and the National Environmental Protection Agency must be supplemented with action directed towards that
part of pollution which isrelated to working procedures and production planning. This can be effected by means of environmental management
systemsand more"dynamic" regulation, directed against all sources of pollution.

Of the five companies, only company 2 hasincluded an environmental management system. 1992 was the starting point for environmental
management and the company was certified in May 1995. The company wanted an environmental management system in order to get a better
relationship with the regulatory authority and to be prepared for future forecast tightening of environmental demands (Jergensen 1995). From 1992,
the company worked extensively on itsenvironmental problems, especially water consumption and discharge of organic matter. It managed to reduce
its discharge of organic matter (kg COD/ton raw material) from 48 kg to 20 kg in 1994. The company expects to reduce the discharge even further to
16 kg in 1996 (Jergensen 1995). Correspondingly, company 2 was able to reduce its water consumption from 6.3 m3in 1990 to 2.6 m3in 1994, and
initsaction plan it states that in 1996 water consumption will be less than 2 m3 (Jargensen 1995). The company has aso included other
environmental aspectsin the system.

When the environmental management systemswere being constructed the employees were more eager to implement environmental improvements
than to build up the system (Jergensen 1995). The improvements were oriented towards the entire pollution load. The employees eagerness and the
companv's environmental strateav led to environmental imorovements durina imolementation of the environ-
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mental management system beyond what is stipulated in BS 7750. For example, BS 7750 does not require implementation of environmental
improvements from the start of the EM S. But the company was very anxious to improve its environmental performance right from the beginning of
the environmental management process. In May 1995, 15 companies were certified to BS 7750 (Christensen and Nielsen 1996).

It must be stressed that company 2, with the environmental management system, had the best environmental performance among the five companies
in 1994 and it seemslikely that they will preserve this position. Although company 2 had a mediocre environmental initial positionin 1990, it has
been able to change more easily than the other companiesin Skagen. This positionisfirst of al linked to the fact it has implemented an environmental
management system which has resulted in many environmental improvements. The establishment of the environmental management system has
created amore proactive environmental strategy that goes beyond the traditional environmental regulations and the cleaner production strategy of the
other companies. The proactive strategy is both offensive and holistic towards environmental problems.

If future cleaner production strategies are to have a broader environmental effect, they will have to include environmental management systemsto a
greater extent, in order to ensure that prevention of pollution includes the pollution which isrelated to working procedures and production planning.
The Cleaner Production Programme has provided economic support for the implementation of environmental management systemsin four companies,
but it is difficult to envisage how such systems can be introduced on awider scale.

In recent years, the term "environmental benchmarking” has been introduced (Williams 1994). However, there have not been many proposals asto
how this should be defined. In connection with the concept of integrated pollution prevention control (IPPC), it is possible to see the contours of how
"best available technology" (BAT) can be defined. There are no tools to determine environmental benchmarking for pollution which cannot be related
to the applied technology. This and other studies (Nielsen and Remmen 1994) have shown that it isimportant for environmental benchmarking to be
directed towards all sources of pollution. It isnot sufficient to rely on technology alone. Environmental benchmarking must also include pollution
which can berelated to production planning and working procedures. Benchmarking must be related to the actual environmental performance of the
industry. Furthermore, it must be related to environmental regulation.

On the basis of this study it must be recommended that strategies for cleaner production be linked to environmental management systems.
Environmental management systems can be considered as akey element in disseminating cleaner production projects and better housekeeping. This
study a so showsthat companiesimplementing environmental management systems have great possibilities of reducing all sources of pollution,
includina the pollution related to workina nrocedures and broduction plannina.
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25
Cleaner Production through Environmental Management of Process Innovations

NilsThorsen
Introduction

The purpose of this chapter isto address the question of whether the current level of cleaner production and environmental management systemsin
Denmark and throughout Europe is sufficient to overcome the evident challange for industry in the 1990s to realize ecologically sustainable growth.
To answer the question, this chapter focuses on the realization of cleaner production through environmental management systems from the specific
view of processinnovations.

Further questions arise. Can a strategy for environmental management systems focused on the realization of cleaner production through process
innovations be widely implemented throughout industry? Will the strength and comprehensiveness of environmental protection allow usto hope that
the challenges of ecological sustainability can be accomplished? The empirical evidencein this chapter isfrom Danish industry and indicates that the
strateqy isattainable.

Fundamental Changesin the General Organization of Environmental Protection

Industry strategy isto consider environmental management as anatural part of the general company management. Thisis the beginning of
fundamental changesin the

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
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general organization of environmental protection and the principal roles of the actorsinvolved.

The profile of acompany's pollution prevention strategy is altering radically. From being reflected images of requirements from environmental
authorities, the profileis altering into a profile grown from visions and management strategies. This new approach from industralistsis considered as
an adeguate response to the messages and the latest legislativeinitiatives from the central authorities, the Danish Environmental Protection Agenecy
(EPA) and the Ministry for the Environment. The message is that the obligation for initiatives and responsibility in environmental mattersis expected
to movefrom local authorities to the companies themselves. Examples of such legislativeinitiatives are the Eco-management and Audit Scheme
(EMAS) and Eco-labelling regulations, green taxes and the new Danish law on green accounts (2000 Danish companies are obliged to produce green
accounts/statements parallel to the financial accounts from 1997 including 1996 figures).

Thelocal authorities' attitudes to these facts vary from fear to a proactive and constructive response. As regards the proactive response, local
authorities are developing new ways of local regulation and inspection, which fit into the progressive business approach. New inspection
opportunities are based on audits focused on management initiatives to prevent material pollution at source. These audits successively replace
inspections and monitoring of end-of-pipe pollution to the source of pollution. New regulation opportunities are now based on flexible framework
approvalsimplementing continual environmental improvements through alinkage to the company's environmental action programmeswhere cleaner
production opportunities are applied as they emerge. These forward-directed framework approval's successively replacetraditional approvalsbased on
detailed end-of-line requirements linked to threshold values for groups of single hazardous substances. Threshold values are often fixed for a decade
or more despite the fact that new abatement technol ogies or substitution opportunities are developing.

Theaim of this cooperative strategy for business and authoritiesis to raise sufficient resourcesin companies aswell asinlocal authoritiesto promote
real preventive measures. Taxpayers and consumers cannot be expected to pay for these measures on top of the existing budgets for environmental
protection. Consequently, it will be necessary to mobilize resources already spent on controls on detailed, narrow limits and expensive end-of-pipe
emission-control programmes. These programmes do not often reveal abroad and continuous picture of environmental performance.

TheAchilles Heel of Environmental Management Systems

The Danish Environmental Protection Act includes an obligation for the companiesto utilize cleaner technologies (aterm which in this chapter will
be used interchanaeablv with cleaner production). Cleaner technoloaies should be applied to onaoina
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processinnovations as far as these involve application for new environmental approvals. The fulfilment of this regulatory requirement has been
facilitated by acomprehensive cleaner technology programme from the Ministry for the Environment, approximately £10 million sterling per year
from 1986. This strategy has been reasonably successful.

From acleaner technology perspective, environmental management systems are not aguaranteed way of achieving the choice of the best technology.
Despite Article 3aof EMAS, which obliges companiesto a policy commitment to the "economically viable application of best available technology"
(EVABAT), environmental management systems tend to be "without level" regarding the the strength of environmental protection. Without question
companies do have to decide which environmental protection level should constitute the basis of their management system as long as regulatory
requirements are met. " Continual improvement”, the policy obligation in the environmental management system standards | SO 14001 and BS 7750, i<
not very well defined. The management system guarantees that the chosen level of environmental protection is alwaystargeted, although the system
does not guarantee the choice of cleaner technology. To some extent there is atheoretical guarantee of this choicein Denmark because of the
existence of the cleaner technology obligation for processinnovations.

Meeting Global Environmental Challenges

Theincrease in natural resource consumption and pollution is aburden and threat to global ecological sustainability. Consumption of natural
resources and the production of pollution mainly depend on population growth, the standard of living and the technologies used. To create anew
sustainable development model the only option isto strive to change the technol ogies in use. Mandatory reduction in population growth or living
standardsis not areal consideration. Therefore, cleaner technologies are the option that needs to be realized. With the current growth in population
and theincreasein living standards much needs to be accomplished in cleaner technologiesif the global burden on nature isto be decreased or at a
minimum stabilized.

However, experience with cleaner technology tells usthat most projects are "one-night stands': they are merely one-off stand alone projects, often
related to support grants from cleaner technology programmes. Cleaner production opportunities are not spread to industriesin general.

In this respect, management systems offer an opportunity as the system must include plans for the management and control of all environmentally
critical processes. Proposals are presented in this chapter for environmental management systems which focus on "best environmental improvement
per unit effort”. Such svstemswill naturallv focus on the procedures for process and product innovations
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realizing cleaner production in business. Environmental protection can beimproved in"leaps’ in these areas.

IsCleaner Production Competitive?

The $10 000 question isif business has any strong imperative to follow acleaner production strategy. The existence of such imperativesisin aliberal
economyof course aprecondition for actions along that line to be taken in practice. Fortunately, Danish experience gives us some hope.

Evenif initially environmental protection costs, it is reasonable to conclude that Danish businesses have enhanced their competitivenessin parallel
with environmental improvements by stimulating market opportunities for environmentally sound products and equipment.

The Danish Ministry for the Environment has attempted to ensure that polluting industrial plants fulfil international environmental requirements
early. This strategy serves Danish industry with a"first-mover" advantage with respect to competitiveness, which primarily emerges when
competitorsin other countries are obliged to meet the same requirements.

Danish industry has worked with an approval system for polluting plants for 22 years andas mentioned abovein the latest 10 years approvals have
been based on environmental standards equivalent to clean technologies or best available technologies (BAT). Based onthe BAT evaluation, an
approval system isnow being devel oped in the European Union. The EU Commission has, in principle, agreed adirective on "integrated pollution
prevention and control” (IPPC). An example of the competitive advantage stimulated by Danish environmental policy isthat Denmark istwo years
ahead with respect to substitution of CFCs. This has been achieved based on amix of measures, including regulation combined with levies on CFCs
to finance grants for developing alternatives. Danish producers of district heating pipes are first on the world market with CFC-free pipe insulation
foam and its producers of refrigerator compressors are the first on the market with compressors which can operate without CFC.

Investmentsin environmental improvements can be equivalent to enhanced competitiveness, for example when waste-reduction measures represent
savings on raw materials or purification costs, especially when achieved with arapid payback period. It is often acknowlegded that environmental
requirements alert company management to unutilized resource management opportunities. The National Danish Action Plan for Water Environs has
resulted in investmentsin fishery industries and slaughterhouses that reduce water consumption by up to 80% by simple and cheap means. New
emission standards have resulted in the surface treatment industry reducing the consumption and emission of organic solvents from paints by new
technoloadies. oraanizational chanaesand internal recvclina svstems.
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Examples from Business Practice: Managing Process Innovations Towards Cleaner Production
Thefollowing examples all represent existing practicein Denmark.
Example 1 Opportunities to manage process innovations in a large-scale chemical industry

In alarge Danish company in the chemical sector, the business includes different business areas supplying different markets. Quality management
systems have penetrated most business areas. The company hasits own engineering department which is constituted as an independent business area
in the group and concerned with most process innovations company wide. The engineering department has had a quality management system for
some years, athough the system isnot yet certified. The engineers generally consider anumber of critical factors connected to process ateration or
the implementation of new processes. As production processes are highly automatized, the level of environmental protection isvery much dependent
on equipment and facilities.

The corporate health and safety department has succesfully integrated regulatory requirements concerning safety plansfor construction work in the
engineering department quality system. Success was obtained by "translating" the substantial elements of alegal Act from the Danish Ministry of
Labour concerning the safety plansto the quality system "language", and then adopting the text in the quality manual. Asthe engineers are generally
guided by the quality manual in day-to-day operations, it was natural to include the obligations concerning the safety plan for construction work. This
rather simple approach has achieved good results in compliance with the health and safety regulations and increased safety in construction work.

It was suggested that implementing the regulatory requirement of the Danish Environmental Protection Act concerning cleaner technologieswould be
anatural element of good engineering quality. Thiswould be possible by simply adding it to an existing quality procedure for "analysis and
consideration of critical factors for the project”. This addition to the quality procedure is being considered. It should be emphasized that additionsto
the procedure will bring about aterationsin several detailed work instructions applied in the engineering departments.

Example 2 Employee participation in process innovations by a medium-sized manufacturer of glue

A medium-sized manufacturer of industrial glue had to deal with health and safety and environmental problemsin the processing of glue. Cleaning
process tanks between each batch of different items of alue was causing problems.

The cleaning processincluded manual washing with organic solvents of the process tank and a steering propeller after each product batch. The
workers used
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comprehensive ventilation and safety equipment, but the working procedure was still not completely safe. After the cleaning process, considerable
amounts of hazardous waste needed to be collected and disposed of to the Danish Chemical Waste Treatment Plant, KommuneKemi, at atotal cost of
approximately £500 000 per year.

Severa years earlier, the company had taken part in a project with the Organization of Danish Industries concerning employee participation in
process innovations and had also received the | SO 9001 certificate for quality management. Throughout these two initatives the organization had
devel oped atradition of rapid changesto processes which actively involved employees. The Kaizen quality principles and experienceswith "quality
circles" were applied. The processincluded group meetings and discussions concerning new business goals and the implementation of proposalsto
achievethe goals. These meetings, including operators from the shopfloor, were scheduled as part of the normal working plan.

During an environmental review the issue of the cleaning process was investigated. Costs linked to consumption of solvents and waste disposal, health
and safety problems and delaysto start-ups of new product batches caused by time-consuming cleaning were causing considerable problems.
Objectives were set up to solve these problems and a process of change was initiated. After several meetings, many proposals were suggested and
evaluated with many being withdrawn, until finally the solution was found. It was simple, came from the shopfloor and was the most efficient
solution.

Before feeding the process tank with raw materials alarge plastic bag was placed in the tank (at the start it was blown into the tank with areversed
vacuum cleaner). The stirring propeller was taped with solid tape. Processing was then accomplished normally, but after emptying the glue mixture
into a storage tank the workers waited 10 minutes until the glue residue had hardened. The plastic bag could be removed and the tape on the steering
propeller loosened with a pocket knife once al the glue had hardened, and plastic and tape could be disposed of at an incineration plant.

Annual disposal costs of hazardous wastes declined from £500 000 to around £100 000. Consumption of solvents also declined. Occupational health
problems were minimized and new product batches could be started more quickly. The company offered the team behind this processinnovation a
special grant. The production manager identified one problem with the project, the fact that the the company had been processessing in the old way
for so many years. The company was among the first in Denmark to be certified to BS 7750. Manufacturing practices at the company already went
beyond the standard requirements, therefore it did not find the implementation of BS 7750 so difficult to achieve.

Example 3 Environmental management of consultancy

For small and medium-sized enterprises (SMES) in particular, process innovations often depend, to alarge extent, on the competence of professiona
consultants or sunoliers of eauinment. SMEs often lack competence to undertake maior alterations
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to their processes or facilities. Asthe Danish industry structure is dominated by SMEs and as pollution often originates from this category of
enterprises, environmentally sound servicesfrom consultants are essential for general environmental protection.

A major Danish consultancy firm was offering abroad range of industrial servicesincluding process engineering and construction, also
environmental servicesincluding environmental management. This consultancy had decided to implement an environmental management systeminits
own business. Initially the environmental management system was directed to the consumption of water, paper, energy, space and materialsin the
process of consultancy itself. Under the guidance of the environmental department, the question of system efficiency was put on the agenda. It soon
became obvious that focusing on the consumption of paper, energy, water and space facilitated improvementsin principle, but substantially offered a
very limited contribution to sustainability. On the other hand, focusing on the enviromental soundness of the company's services offered an
opportunity for major environmental improvements and pollution prevention.

Therefore the core of the environmental management system became procedures to ensure that the service products considered environmental quality.
This meant that the company's technicians were to carry out evaluations of the environmental consequences of delivered service or advice and
investigate possible cleaner and more sustainable aternatives. Good consulting practice was to be alwaysto inform the customer of theintrinsic
environmental aspects of the required service products and possible better alternatives. However, it was not up to the consultant to make choices for
the customer, asthefinal result depends on the customer'simperatives and interests. In awider perspective, it was also up to the customer to decide
onwillingnessto pay for the extrainvestigations of environmental consequences and opportunities.

Conclusions

The case of amajor company in the chemical sector shows that engineers are able to handle the environmental issue as competently and rationally as
any other issueif they are adequately managed and guided. The case of the medium-sized manufacturer of glue indicates that an active and inventive
organization can realize environmental improvements aswell as any other improvements. The example from the consultancy demonstratesthat this
sector also wishesto launch "areen” process innovations.
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However, even if these opportunities exist, it istoo early to conclude whether they will be widely utilized. This depends on thousands of management
decisions. These management decisionsin private enterprises principally depend on competitive advantages, profits and market shares. The
fundamental question seemsto be: do cleaner production and ecological sustainability equate to increasesin market share, profits and

competitiveness?
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SECTION V
INDUSTRIAL EXPERIENCE FROM EMERGING AND TRANSITION ECONOMIES
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26
Introduction

Ruth Hillary

Theincreased globalization of trade and harmonization of standards require that enterprises from the north, south, east and west need to consider
more effective ways of managing the environmental aspects of their operations. In this, the sixth section of Environmental Management Systems and
Cleaner Production, the challenges facing industry situated in emerging and transition economiesis considered. In itsfive chapters the section draws
on case studies from South Africa, Brazil, Lithuania, the Czech Republic and Hungary and from the oil, mining, steel, energy and water supply,
textile, chemical, metal-finishing, plastics, furniture, pharmaceutical, food-processing and construction sectors. Central themes of this section arethe
interrel ationshi ps between the changing political and social fabric of a country and its economic development and the implications of these
relationships for enterprises newly exposed to the international market and its standards.

In Chapter 27, Harold Nicholls considers how | egislation, environmental management systems, environmental capacity building and awareness
campaignsareall integral parts of an environmental management system for cleaner operationsin South African mines. Hereviewsthe legislative
framework which requires mining operations to seek authorizations and produce an environmental management programme report (EMPR), asserting
that a shortcoming of the law isitslack of contribution flexibility to an environmental fund for mine closures. Nicholls draws out the essential |SO
14001 environmental management system components found in an EMPR. He points out the importance of staff support and understanding of their
individual obligations, detailing aprogramme of interactive workshops designed to secure mine employees' involvement. Nicholls concludes that
commitment, an environmental management system and staff capacity building are all of equal importance to achieve cleaner operationsin mines.

Sergio Pinto Amaral, in Chapter 28, discusses the detailed case study of the Brazilian state-owned oil industry monopoly Petrobras and its
environmental

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
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initiatives, seeking to show the links between environmental management systems and the promation of cleaner products and processes. He discusses
international standards and the tendency for Brazilian legislators to make voluntary environmental management tools, such as environmental auditing,
mandatory. Furthermore, he argues that the legislators are reacting to the weakness of the official environmental control agencies by trying to transfer
the responsibility for environmental control to the production facilities. Amaral provides an insight into the workings of the environmental
management system in Petrobras, detailing key environmental initiatives such as the addition of ethyl-al cohol to gasoline, the use of low-sul phur
diesel in large urban centres and environmental awareness raising and training. He concludes by suggesting that it isthe combination of company
awareness of environmental issues and demands from society, consumers and government and non-governmental organizations (NGOs) whichis
driving environmental issuesin the company.

Inthefirst of three chapters which consider theindustrial experience from Central and Eastern Europe (CEE), Leonardas Rinkevicius, in Chapter 29,
provides an insight into the process of industrialization in planned economies under the strong influence of the USSR. He argues that while thereis
extensive pollution and contamination, especially where Soviet military baseswerelocated, the situation is not as bleak asis often suggested.
Rinkevicius then goes on to focus on the results of an extensive survey of Lithuanian industry which aimed to identify the mgjor stimuli and barriers
to environmental management adoption. He attempts to address the key question of how painful it isfor industry in the period of economic transition
in Lithuania, asserting that the lack of information and economic interest among employees and the underdevel oped environmental legislation in the
country are all key barriersto waste and pollution minimization in Lithuanian industry. Rinkevicius pinpoints the emergence of perestroika asa
decisive catalyst in increasing the number of environmental activitiesin Lithuanian companies. He concludes that to achieve environmental policy
changes environmental policy needsto beintegrated and aligned with other government policies.

In Chapter 30, Vladimir Dodes focuses on Czech industry and cleaner production projects. He asserts that Czech industry isfacing the twin
imperatives of the need to increase productivity and competitiveness and the need to improve environmental performance; however, he suggests that
industry views these two imperatives asincompatible. Dodes discusses the practical results of 24 cleaner production case studies drawn from a
collaborative Czech-Norwegian project. The project identified substantial economic and environmental benefits and he argues that significant
potential for economic and environmenta improvementsexistsin al Czech industry. Dodes considers the wider implications of the cleaner
production projects for environmental management systemsimplementation in Czech industry. He concludes that enterprises can most effectively
achieve the aims of their environmental policies by using cleaner production techniques and that environmental management systems are an important
tool to make cleaner production imolementation sustainable.
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Inthefinal chapter of this section, Gulbrand Wangen expands on Dodes' conclusions by discussing the introduction of environmental management
systems in combination with cleaner production. He draws on examples from Western Europe, Norway, and Central Europe, Hungary. Wangen
arguesthat it is the current trends of internationalization of trade and the harmonization of standards which make environmental performance an
increasingly important competitive factor. He describes the results of the Norwegian cleaner production approach which is set against a background
of advance integrated pollution control. Wangen then discusses the devel opment of quality and environmental management systemsin aHungarian
company, pointing out that the company's management structure was bureaucratic with ill-defined responsibilities, both of which prevented the
company from meeting the challenges it faced. He concludes that the enterprise management culturein CEE countriesis still fairly authoritarian and
as such new management approaches are not disseminated to the workers.

One of the reccurring themesin this section is the degree to which employees are involved in their company's environmental management. Thistheme
did not feature as highly in the European industrial case studies discussed in the preceding section. The authors recognize the need for employee
involvement in the achievement of performance improvements of an enterprise, but thereis also agreement that fundamental and basic employee
training is necessary to engage staff fully in theimprovement process. The current lack of staff involvement, coupled with their lack of interest and
poor communication between management and employees, all have seriousimplicationsfor the successful implementation of environmental
management systems and cleaner production projects. The management stylein transition economiesistypically characterized by the top-down rather
than the bottom-up approach. In particular, the critical analysis of CEE countries shows arigid, prescriptive and bureaucratic management style
which disassociates the workforce and negates the possibility of employees contributing to environmental projects and therefore helping make them a
SuCCess.

Another reccurring theme is the weakness of existing national environmental policy, legislation and regulators, which all conspireto give thewrong
signalsto industry. The section shows that political and socia changeis bringing about the need for enterprises to change. Management systems have
aroleto play in helping to structure the cultural change required in the business around formalized systems. The same systemswill also help to make
cleaner production projects sustainable. The theme of management culture and the lack of management capacity to address its businesses
environmental impacts are continued in the final section of this book, which focuses on the experiences of small and medium-sized enterprises
implementina environmental manaoement svstems.
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27
Environmental Management Systems for Cleaner Operationsin South African Mines

Harold Nichols

Introduction

In South Africathere has been a concerted attempt by both the owners of mines and government authorities to reduce the impact of mining on the
environment. Mine owners are required to produce an environmental management programme which will minimize the environmental impacts during
all phases of their mining operations. This commitment isthen enforced by law. In order to comply with this commitment it is necessary to ensure that
the mining operations are monitored and audited regularly. Thisis achieved by putting in place an environmental management system.

Experience has shown that thisis still not enough. Dedication by all the operational staff to achieve these commitmentsis needed. In other words,
some form of environmental capacity building should be included so that operators take ownership of the commitments given by the mines owners.

This chapter isacase study of the South African experience, showing how legally binding commitments, the implementation of environmental
management systems, environmental capacity building and environmental awareness campaignsare al anintegral part of an environmental
management system for cleaner operations.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a8 1997 Analo American Cornoration of South Africaltd.
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Binding Commitmentsto Protect the Environment
Historical development of environmental management in South Africa

TheMinerals Act 1991 sought to consolidate the various existing pieces of legislation on mine closure by requiring that arehabilitation plan and
programme be prepared for all mines and mineral prospecting sites.

Before 1991 numerous different laws and regulations were set in place which required the involvement of alarge number of government departments.
Therewerethree main laws:

1. Theregulationsin terms of the Water Act 1956 addressed water pollution by setting standards with which effluents had to comply. In 1975 an
arrangement known as the Fanie Botha A ccord was concluded, in which the rights and obligations of mining companiesin relation to water pollution-
control measures after mine closure were clearly defined for mines that had closed before 1956.

2. TheMinesand Work Act 1956 required that arehabilitation plan and programme be submitted only in the case of opencast mines where more than
certain tonnages of material were removed. The Inspector of Mineswas required to call for rehabilitation planning in the case of other mines.

3. The Atmospheric Pollution Act 1965 required minesto adopt the best practical meansfor dust prevention. Thislegislation empowered the Minister
to establish a Dust Control Levy Account, which resulted in many mines establishing trust fundsin lieu of making contributionsto the Levy Account.
In time these trust funds devel oped into rehabilitation funds.

TheMineras Act 1991 was |later amended and the rehabilitation plan and programme were replaced with an environmental management programme
report (EMPR). Under the terms of the amended Act all mines and prospecting ventures are required to reapply for amining authorization and an
EMPR has to be prepared and submitted with the application to continue mining or prospecting.

The prime objectives of the EMPR are to devel op and cost amine closure plan and an environmental management programme. This mine closure plan
hasto satisfy the requirements of several government departments, including the Departments of Water Affairs and Forestry, Mineral and Energy
Affairs, Health, Agriculture and Environment and Tourism. The EMPR is submitted to the Department of Mineral and Energy Affairs aslead agent,
which distributesit to other departments. Once these departments approve the report it is up to the mining company to ensure that the commitment
given thereinisfollowed in al respects. If amine satisfies the obligations set out in the EM PR, closure will become aformality and a closure
certificate will be issued. The mining company's responsibility for the care of the environment will then have been completed and any future care will
bethe
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responsibility of the state. Since an EMPR is prepared many years before mine closure actually occurs, circumstances can change that will require
amendments to the EMPR. Any amendmentswill again require the approval of all the government departments. Likewise, the costs of closure given
inthe EMPR will haveto be reevaluated at reqular intervals and amended when necessary.

Environmental management programme reportdocument specifications

To make the structure of all EMPR consistentand thus, easier for the authorities to eval uateeach mineisrequired to present its EM PR according to a
format prescribed in the Aide-mémoire, This Aide-mémoire, which was devel oped by the Department of Mineral and Energy Affairsin collaboration
with the mining industry, describesin detail what must be included in each section. The EMPR is structured asalogical process that amining
company followsto devel op environmental management plans and programmes.

An EMPR isrequired for any mining operation, including prospecting and quarrying. The EMPR and Aide-Mémoire are dynamic documents that will
require regular reviewing and updating as circumstances change.

Sructure of EMPR for all mining operations

The EMPR isdevised into six main parts, of which parts 14 provide background information and define the project:
Part 1Brief project description

Part 2Description of the pre-mining environment

Part 3Motivation for the proposed project

Part 4Detail ed description of the proposed project

Part 5SEnvironmental impact assessment

Part 6Environmental management programme

The environmental impact assessment (part 5) examines the impacts of the mining operation during the construction, operation, decommissioning,
closure and post-closure phases. The objective isto highlight the magnitude of the impacts during each phase. For example, the impact could be
slight, moderate or high and could have an effect on alocal, regional, national or international level. Those impacts which are identified as being
moderate or high are then ameliorated by the implementation of suitable management plans.

The environmental management commitment is given in part 6. Each management programme should provide a management goal and give details of
the management objective, how it isto beimplemented and who is responsible. Information on timing of the management programme and training
reauirements should al so be provided. The methods described must adhere to the princinle of best available technoloav not
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entailing excessive cost (BATNEEC). In addition, details of all monitoring programmes must be included so that all concerned can be certain that the
measuresin place to protect the environment are adequate and effective. The environmental management programmeis of great importance sinceit
must provide sufficient information to satisfy the authorities that the impacts identified as significant are being properly ameliorated.

Examples of anumber of management programmes are given later.

The cash flow forms the basis for an environmental fund that is set up to ensure that sufficient financial resources are available for mine closure.
Currently, the law dictates that equal annual payments are required up to decommissioning. That no flexibility isallowed in these contributions,
thereby eliminating the possibility for innovative financing, is possibly a shortcoming of the law. Contributions to the fund are not taxable, so their
amount must be approved by the Receiver of Revenue. An example of such afundisgivenin Table 27.1. The cost of closure should be reassessed
regularly to allow for changing circumstances and increasing costs. The interest earned by the fund can, however, be used to offset the effects of
inflation and hence reduce the need for frequent updating of the estimated cost of closure.

Any amendments that are made to the EMPR from the time when it isfirst approved to the time of the final closure of the mine areincluded under a
separate part of the EMPR.

Table 27.1 Example of contributions and expenditure in an environmental trust fund

(10 000 000 Rand) o
Year Expenditure Contributions Income Fundvalue
1994 1.15 0.00 1.150
1995 1.15 0.115 2.415
1996 1.15 0.242 3.807
1997 1.15 0.381 5.337
1998 1.15 0.534 7.021
1999 05 1.15 0.652 8.323
2000 29 1.15 0.542 7.115
2001 0.1 1.15 0.702 8.867
2002 2.8 1.15 0.607 7.823
2203 47 1.15 0.312 4.486
2204 45 1.15 0.009 1.244
2005 1.1 1.15 0.014 1.309
2006 1.0 0.90 0.031 1.240
2007 0.9 0.034 0.374
2008 0.3 0.007 0.081
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Smplified EMPR for small-scale mining and prospecting operations

The EMPR as described above is acomprehensive, in-depth document. Asit is unreasonabl e to expect asmall mining operation to produce such an
in-depth report, the Department of Mineral and Energy Affairs has produced an abridged Aide-Mémoirein the form of aquestionnaire. The operators
of small mineswill have to complete this questionnaire and, by so doing, give an undertaking on how they will close their operations.

Supplementary Documentsto Assist in Preparation and Implementation of an EMPR

Minerals Act 1991: policy on financial provision

The main objectives of the financial policy areto assist the authoritiesin confirming that mines can make the necessary provision for the execution of
an approved EMPR; to identify ways in which such provision may be made; to identify the circumstancesin which the state will assume
responsibility for the management of land where thereis no legally responsible person; and to identify the circumstancesin which the state will, in
other cases, assume responsibility for obligationsrelating to the environmental management of land disturbed by mining operations.

Policy on mine closure

The policy on mine closureis still being determined through negotiation with the Chamber of Mines, which represents the mining companies and the
various government departments. The principles on which this policy is being formulated are: on fulfilment of the commitments giveninthe EMPR a
mining company shall be entitled to receive a closure certificate; prior to the issuing of aclosure certificate amonitoring period shall elapse from the
date of cessation of the mining operations; if the post-closure maintenance risk islow, an unconditional closure certificate will beissued and the state
will assume liability; if the post-closure maintenance risk is high, the mining company will need to make provision for post-closure maintenance
costs: and the closure reauirements shall be based on BATNEEC.
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The Implementation of an Environmental Management System

Inthe earlier chapters of an EM PR an environmental impact assessment is undertaken on the mining operations. In alater chapter the legal aspectis
considered. Hence the EMPR also contains some of the essential components of an EMS. There are, however, someitemsin addition to the EMPR
that are still required to complete the EMS. These are short-term management plans and monitoring and auditing requirements. The documents which
are produced within an EM S are given below:

Environmental policy

Impact register

Legal register

Interested and affected party register

L ong-term management plan

Short-term management plan

Monitoringregister

Internal audit protocol

Figure 27.1 depicts how the EMPR fitsinto the |SO 14001 environmental management system.
Any EMS can be divided into three main categories:

1. Planning: the objectives and targets which are set in place up front to drive the management system.

2. Implementation: the operating management plans which ensure that the various activities involved in mining take cognizance of the objectives and
targets set in place.

3. Measurement and evaluation: the monitoring, auditing and reviewing functions which ensure that the objective and targets are met or complied
with.

Each of the aboveis depicted in Figure 27.2.

Figure 27.2 clearly sets out three different functions of the EMS. These should be staffed separately. (In the case of small operations this may not be
possible))

Planning aspects: The person in charge of thisfunction is responsible for setting up the EMPR. The EMPR addresses the legal requirements and
includes an impact assessment from which management goal's and objectives are set. There are, however, two additional aspectsthat must also be
considered. First, the company's environmental policy should give direction to the environmental management that has been set in place. Second the
concerns and perceptions of interested and affected parties must al so be managed. These concerns and perceptions are eval uated and where applicable
add to the commitments given in the EMPR.

Implementation aspects: The miners and operators are responsible for managing their activities within the constraints of the commitmentsidentified
above. For
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EMS implementation framework
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1SO 14001 environmental management svstem includina an EMPR
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Figure27.2
Three different functions of an EMS

this management to be effective they must have a clear understanding of what the specific management needs are.

Measurement and eval uation aspects: Thisduty is separated from the operational dutiesin order objectively to monitor and evaluate the operation's
programme. It a so reviews the various documentation compiled under all three sections to ensure that these are kept up to date and that thereis some
continuity.

With the management system in place and binding commitments given in the EMPR to minimize environmental damage, the only outstanding
element of the EMSisto ensure that the operators clearly understand their obligations.

Capacity Building and Environmental Awareness

In an attempt to gain the support of all personnel, interactive workshops are being held on some mines. These workshops are attended by middle and
senior managers who are involved in theimplementation of the environmental management system. The aim and obj ectives of each workshop are
brieflv discussed bel ow.
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Workshop 1
In thisworkshop the mining operation is divided into its main components. For example:
mining
oreprocessing
engineering services
The main activitieswithin each component of the operation are then identified. For example:
Mining:
removal of overburden
blasting
removal of ore
stockpilingore

Once all the activities have been identified the various linkages between each activity and the environments are identified. Theselinks are the
environmental aspects. For example:

solid waste production
gaseousemissions
dustemission

liquid waste
vibrations
disturbanceto land

For ease of understanding each activity and associated environmental aspects are incorporated into a matrix, as shown in Table 27.2. The preparation
of this matrix will encourage the operator to think about how each of his other activitiesis linked to the environment. For many operators this linkage
has never been a consideration.

With aclear understanding of the operations the next step isto list all the environments and to ask the operators to assess how each environment will
be affected by each activity. Thisis achieved by extending the above matrix to include environments. An example of an assessed matrix isgivenin
Table27.2

A great deal of capacity building is achieved in this workshop. Experience has shown that thisis the first time many operators actually identify what
damage their activities are afflicting on the environment. The cause of this damage also becomesidentifiable.

\Workshop 2

In thisworkshop management plans are devel oped for those activities which have significant impacts on the environments. A code of practice must be
develoned for
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Table 27.2 A matrix relating activities and aspects to impacts on the environment
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Task Activity
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each activity that has been shown to have had a significant impact. The main advantage of the matrix is that the operator focuses on only those
environments that are affected. An example of management plan identification isgivenin Table 27.3.

Theframew ork for atypical activity code of practiceis given below:
identify responsible person;

describe activity briefly;

list management objectives (obtained from impact matrices);

list environmental concerns (also obtained from impact matrices);
describe management actions;

describereporting;

identify training needs.

These codes of practice are devel oped by the operators and are then reviewed by an environmentalist. The end product is the short-term management
plans.

The long-term management plan will have been developed in the EMPR and discussed earlier.

Since the operators have devel oped their own management codes of practice with the full knowledge of why these are necessary, the management
codesare morelikely to be taken seriously and implemented correctly.

Workshop 3

Personnel involved in policing the effectiveness of the activity management planswill attend thisworkshop. It examines monitoring plans using the
matrix developed in the first workshop.

The monitoring aspect associated with the matrix isgivenin Table 4.

The monitoring plans for a specific environment will monitor the effects of the various activities on that environment. A typical contents of a
monitoring programmeisaiven below:

responsibleperson

objective

relevant activities

monitoringmethod

communicating results

annual reporting and review

supporting information

Codes of practice are more likely to be taken seriously and implemented correctly.
Workshop 4

The aim of thisworkshop isto pull together all that has been learned in the previous three workshops with other items found in the EM S such as the
leaal procedures. interested and affected parties register. the environmental policv and the EMPR.
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Table 27.3  Impact matrix relating activities to impacts
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Table 27,4 Matrix depicting monitoring requirerments
Aspects Environments
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Legal procedures

A computerized legal procedure has been developed which relates all the activitiesidentified in the first workshop to the laws and regul ations of the
country. Thelegal procedures enable the operator to identify at a glance what are the legal responsibilities and permit requirements. The actual permit
can be scanned into thislegal register. Furthermore, where necessary acommentary can be added to clarify exactly what isrequired by the law.

An example of thislegal matrix isgivenin Table 27.5
Interested and affected parties register

Theinterested and affected parties register is acomputerized database in which all communications with interested and affected parties arelogged. A
program such as PIMS(Public Involvement Management System), devel oped at the University of Cape Town, can be used for this purpose.

Environmental policy

Auditing and review of the EM S and the importance of a correctly structured audit protocol are also discussed at this last workshop.

Conclusion

In order to achieve acleaner operation the following considerations have equal importance:
binding commitments;

an environmental management system;

capacity building in the workplace so that operators are committed to the success of the EMS.
With all the above in place cleaner production will be achieved.

Note

It is acknowledged that the basis of this chapter has already been used in material published by the Anglo American Corporation of South Africa
Limited & . and is reproduced with permission.
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Table 27.5  An example of a section of the legal register
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Task Activity Minerals Act Water Act
Construction  Operation Closure | Construction  Operation Closure
Mining Removal and transport of . .
overburden
Blasting and ore removal
Transport or are
Stockpiling of ore - Pop out window with
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28
Environmental Management Initiativesin the Brazilian Oil Industry

Sergio Pinto Amaral

Introduction

Since 1953, in Braxzil all activitiesrelating to oil exploration, drilling, production, transportation and refining have been the monopoly of the federal
government. The company responsible for acting in the government's name to conduct these activitiesis Petr6leo Brasileiro SA, Petrobras. The
marketing of oil productsis not part of this monopoly, being left to national and international corporations. The national production of oil isaround
850 000 barrels per day, 70% of which comes from off-shore production fields located approximately 80 km off the coast in aregion called the
Campos Basin in the State of Rio de Janeiro.

At present the company's refining capacity is 1 572 000 barrels of oil per day and the national daily consumption presently stands at around 1 350 000
barrels. Petrobras has two subsidiaries, one for distributing its products and the other dedicated to itsinternationa activities.

The company is activein most Brazilian states and in several countries abroad in the different areas of the il industry, notably in exploitation and
marketing of oil products. It isrecognized internationally for its technology in off-shore oil exploration in depths of water over 1000 metres. There are
about 42 000 employees and over 40 operational units spread throughout Brazil, such as districts for exploration, drilling and production, oil terminals
andrefineries.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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The company has awritten environmental policy and the environment, quality and industrial safety functions are managed jointly. However, the
responsibility for the operationalization of these functions bel ongs to the different sectors and line activities, such as project, operation and
maintenance.

Furthermore, since mid-1991 the company has been implementing atotal quality management (TQM) programme with the objective of continuously
improving its activities. At present, Petrobrasis ng its performance based on the criteria of excellence for the National Quality Award
(Fundac&o para o Prémio Nacional da Qualidade 1995), which emulatesthe US Malcolm Baldrige National Quality Award.

This chapter, which contains some ideas and information featured in the Master's thesis "Environmental auditing in the oil industry" developed by the
author (Amaral 1992), presentsthe link in Brazil's oil industry between the application of environmental management systems and the promotion of
cleaner products and processes. Discussion will deal with Brazilian and international laws, regulations and standards with regard to environmental
management and auditing systems; the environmental management system in place in Petrobras; the initiatives taken by the company towards
delivering cleaner products and processes; and the programmesintroduced over the last few yearsin the area of environmental promotion, training
and raising of awareness.

Brazilian and International Laws, Regulations and Standards on Environmental Management and Auditing

With respect to Europe, in January 1994 the British Standards I nstitution (BSI) published the revised version of BS 7750Specification for
Environmental Management Systems (BSI 1994). This standard is being used as a basis by the |SO's TC 207 SCI in matters concerning
environmental management systems.

Envirenmental Management

IS0 14000

SC-1 | 5CT I 55
Enmsirmnmantal [ —— [ Envrenmamal
Marsgonet || Audbng Ladellng
Sysems y
Figure 28.1

1SO 14000 series of standards (Source: adanted from Harmon 1994)

SC-a
Errerorenental
Ferwimance
Evaluarion
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Also with regard to environmental auditing, the European Union (EU) published the Community Eco-management and Audit SchemeEMAS
(Commission of the European Communities 1993) for companies to undertake voluntary environmental audits. This scheme cameinto forcein Spring
1995. A number of European enterprises are qualifying for certification through BS 7750 and EMAS.

Todate, in Brazil, no standard or regulation on environmental management exists. The tendency isfor companies voluntarily to use the international
norms drawn up by the 1SO. Accordingly, anumber of Brazilian companies that operate overseas, including Petrobras, set up aworking group
together with the Brazilian Association of Technical Norms (ABNT) in order to comment on the deliberations of TC 207.

The purpose of this group, called GANA (Supporting Group on Environmental Standardization) isto assist the ABNT in analysing all the draft
standards on environmental management being drawn up by 1SO so that the ABNT, which represents Brazil before the | SO, can announce the
country's official position to that organization.

Asfor environmental audits, the Chamber of Representatives of three Brazilian states, namely Rio de Janeiro (Law No. 1898 of 26/1 1/91), Minas
Gerais (Law No. 10627 of 16/01/92) and Espiirito Santo (Law No. 4802 of 02/08/93), passed laws making periodical environmental audits obligatory
for certain industrial activities, such as the production and processing of oil, chemicals and steel. There also existsabill at the federal level (No. 3160
of 26/08/92), now under discussion in the Brazilian Congress, proposing to make it obligatory for certain business activities to undertake
environmental audits. This proposal is more wide ranging than the state laws and is based on the European Union's EMAS.

What can be gathered from the emerging Brazilian | egislation on the obligatory nature of environmental auditsisthat the legislators, concerned about
the weakening of the official agenciesfor environmental control, are trying to transfer responsibility for control to the production activities.
The Environmental Management System in Place in Petrobras

Petrobras has been concerned with environmental issues since the beginning of its operations. In 1974only two years after the United Nations
Conference on Human Environment held in Stockholm, Swedenthe company published itsfirst "Industrial Protection Policy”, containing the ideas
and knowledge of that time.

In 1985 the " General Principles of Protection” were defined. The proposed guidelines anticipated the occurrence of environmental problems and lent
the same priority to environmental issues asto production, and stressed that environmental responsibilities should be a management concern.

In 1989, Petrobras drew up an environmental policy composed of general guidelinesfor environmental management. Priority has been givento
preventive strateaies: suitabilitv of technoloaical and material resources: trainina and commitment of the human
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resources involved; concern for economic and social development without jeopardizing the society's quality of life; intensified use of technol ogies of
low-polluting impact; and creation/implementation of local and regional contingency plans.

This policy was revised in January 1996, in order to include some novel issues which are emerging in this decade, such as respect for the principles of
sustainable devel opment and the implementation of environmental management systems and auditing.

The company's environmental structure is composed of a series of sectors where about 200 professionals from different backgrounds (engineers of
various specializations, geologists, biologists, chemists, lawyers, technicians and specialized operators) work in departments and activitiesrelated to
environmental matters. These professionals work in the various states of Brazil where the company is active.

The Superintendency for the Environment, Quality and Industrial Safety (SUSEMA\) isthe central body that formulates the environmental policy,
guidelines and standards for the whole company, aswell as articulating and controlling the different environmental programmes being developed by
Petrobras. Each year it invests about 710% of the company's overall budget in programmes and projects related to the environment. At present, this
amounts to something in the order of US$150200 million per year. Some examples of these environmental projects and programmes are waste water
treatment works; programmesto improve fuel quality; systemsfor treatment and disposal of solid waste; environmental monitoring programmes; and
purchase of equipment for fighting oil pollution at sea.

In addition to this, the company's staff isimplementing an "environmental and industrial safety corporate auditing programme". The aim of this
programme, to which the top management of the company is fully committed, isto ascertain whether the pertinent functions are being properly
managed and whether the company's policy and the | egislation with respect to such matters are being complied with.

In principle the programme is to be internal with two levels of auditing, one corporate and the other departmental. In August 1994, the company
concluded the training of 100 professionals within the company (50 in the area of environment and 50 in industrial safety) in auditing techniques and
skills.

It isalso preparing to meet the forthcoming Brazilian legislation on environmental auditing and, in the future, the company will fit its environmental
management system to international models, in accordance with the future series of environmental standards | SO 14000.

Petrobras's Environmental Initiatives Relating to Cleaner Products and Processes
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mentally friendly products, recycling initiatives and the growing demands of consumers who seek information on how products are made are creating
a"areen market" that modern, forward-looking companies have to take into consideration.

Inview of this, in thelast few years Petrobras has been searching for environmentally sound technologies and products. A description follows of the
main initiatives within the company's environmental management system with aview to delivering cleaner products and processes.

Addition of Ethyl-alcohol to Gasoline

The addition of oxygenated compounds to gasoline is becoming an aternative to the use of lead compounds as anti-knock compounds for gasoline. In
order to eliminate the pollution caused by lead from Brazil's large urban centres, and because the country boasts an ethyl-al cohol production
programme based on sugarcane (Prod cool), Petrobras and the Brazilian government decided in 1989 to substitute the addition of tetra-ethyl lead to
Brazilian gasoline with ethy-alcohol. At present all gasoline in the country must contain 22% ethyl-al cohol .

Use of Low-sulphur Diesel in Large Urban Centres

There has been a substantial increasein the use of diesel vehiclesin Brazil's urban centres. In 1992, in order to improve the quality of air in these
cities, Petrobras signed aletter of intent with the Brazilian Institute for the Environment and Renewable Natural Resources (IBAMA) to supply diesel
with 0.5% sulphur to nine Brazilian cities. Within this programme to reduce the sulphur content in diesel from 0.7% to 0.5%, the company will install
five hydrodesulphurization (HDT) units at its refineries by the year 2000, at acost of approximately US$1.25 hillion.

Vehicle-emission Control Laboratory

In order to obtain a better identification of the polluting emissions of national and foreign vehiclesthat use the fuels produced by Petrobras, the
company hasinvested US$5.5 million in building aV ehicle-Emission Control Laboratory at its Research and Development Centrein Rio de Janeiro.
Inaugurated in 1992, this laboratory performs different tests to measure CO, S02 and other pollutantsin diesel and gasoline vehicles and is used for
better product devel opment.

The Use of New Chartered-in Ships for Qil Transportation

In the last three years, the company has been improving its ship-freighting procedures in Brazil and abroad. One of the new measures is the reduction
of the average age of chartered-in ships, down from 20 to 12 years. The main objective of such proceduresisto operate with greater reliability and
reduce the likelihood of an accident. therebv avoidina an oil snill at sea.
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The Use of Natural Gas as Alternative Fuel in Homes and Industries

In order to provide cleaner fuel for homes and industries, the company has been building gas pipelines and branches for many usersin an attempt to
increase the supply of natural gasto homes and industries as a substitute for traditionally supplied naphtha and fuel oil. Petrobras has been using this
procedure mainly in the states of Rio de Janeiro and S&o Paulo, utilizing the gas from the Campos Basin, since these states are the most densely
populated and most critical in terms of air pollution. In the near future, the company plans further to increase the supply to the statesin the centre-
west region and other statesin the south-east and south with natural gas from Bolivia. Thiswill be made possible by the recently signed agreement
between the governments of Brazil and Boliviafor the construction of agas pipeline joining the two countries.

Environmental Promotion, Awareness Raising and Training

Recently Petrobras has sponsored and supported a series of environmental conservation projects under external initiatives. It iscompany policy to
have itsimage associated with environment-linked initiatives. Table 28.1 presents the 10 leading environmental preservation and conservation
projects supported by the company in several states throughout the country.

Asregards education and raising awareness on environmental issues, there has been an increasein practical initiativesin the company, such as
recycling and reuse programmes. For instance, the different officesin Petrobras have litter-recycling schemes. In the refineries there are ever more
sel ective collection programmes and recycling of materials such as paper, glass, plastic and metal. The money collected from the sale of recycled
materia isnormally allocated to educational programmes supported by the company. Petrobras has al so been experimenting with the use of oily
sludgesin the making of ceramic material sa good example of how to use aresidue of the oil industry in other productive sectors (Amaral 1991).

Inthelast few years Petrobras has held aseries of courses and seminarsfor its professionalsin the following areas: environmental management and
auditing, environmental law, environmental impact assessment, waste water treatment and solid waste disposal, air pollution control, effects of
pollutants on eco-systems, and oil-spill fighting at sea.

Conclusions

Brazil's oil industry has made great effortsin the last 20 yearsin the areas of environmental preservation, prevention and control. Given the high
dearee of
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Table 28.1 Environment-linked external projects supported and sponsored by Petrobrasin
Brazilian states

Preservation of seaturtles (Espirito Santo, Bahia, Sergipe)

Preservation of cetaceans (Rio de Janeiro)

Adoption of the biological reservein the Arvoredo archipelago (Santa Catarina)

Adoption of the archaeological sitein Lajedo de Soledade (Rio Grande do Norte)
Recovery and preservation of the world'slargest cashew plantation (Rio Grande do Norte)
Agreement between Petrobras and the University of the Amazon for the study of the tropical
forest, where the company operates (Amazonas)

Adoption of the environmental protection areain Monte Pascoal (Bahia)

Y oung ecologists brigade on Ilha Grande (Rio de Janeiro)

Monitoring of the lakesin the vicinity of the Campos Basin (Rio de Janeiro)
Eco-development Institute in the Ilha Grande Bay (Rio de Janeiro)

Source: Petrobras

awareness on the part of the company's managers and empl oyees of matters concerning the environment, these activities are expected to continue as
priority issueswithin Petrobras's philosophy.

Furthermore, environmental demandsfrom society, consumers, governmental and non-governmental organizations concerned with environmental
preservation and control will continue to grow, and thiswill lead the company to remain constantly on the aert regarding environmental matters. On
the other hand, the future series of international standards for environmental management (1SO 14000) will also demand that modern corporations
follow towards cleaner products and processes and environmentally more sound technologies.

References
Amaral, S.P. (1991) "Oily wastes application in ceramic materials manufacturing”, Water Science and Technology, Vol. 24, No. 12, pp. 165176.

Amaral, S.P. (1992) "Environmental auditing in the oil industry". A report submitted in partial fulfilment of the requirements for the M Sc degree
and the DIC, Centre for Environmental Technology, Imperial College of Science, Technology and Medicine, London, UK.

Bill No. 3160 of 26/08/92, concerning environmental auditsin institutions whose activities have an impact on the environment, Camara Federal
dos Deputados, Brazil.

British Standards Institution (1994) BS 7750: Specification for Environmental Management Systems, L ondon, British Standards Institution.

Commission of the European Communities (1993) "Council Regulation (EEC) No. 1836 93 of June 1993 allowing participation by companiesin
theindustrial sector in a Community eco-management and audit scheme”, Official Journal of the European Communities, 10 July.

Fundacéo pare o Prémio Nacional da Qualidade (1995) Critérios de ExcelénciaO Estado da Arte da Gestdo pela Qualidade Total, Sdo Paulo,
Brazil. Fundac&o nare o Premio Nacional da Oualidade.

< previous page page 265 next page >



< previous pade page 266 next paae >

Page 26€
Harmon, M. (1994) "First there was SO 9000, now there's |SO 14000", Quality Digest, July, pp. 2531.

Law No. 1898 of 26/11/91, concerning environmental audits, Diario Oficial do Estado do Rio de Janeiro, Brazil, Wednesday 27 November
1991, Year XVII, No. 228, Part 1.

Law No. 10627 of 16/01 /92, concerning environmental audits and other measures, Diario Oficial do Estado de Minas Gerais, Brazil.
Law No. 4802 of 02/08/93. concernina environmental audits and other measures. Assembléia Leaisativa do Estado do Esoirito Santo. Brazil.

< previous page page 266 next page >



< previous pade page 267 next paae >

Page 267

29
The Greening of Lithuanian Industry: Past and Present

L eonardasRinkevicius

Introduction

The concepts of environmental management, eco-auditing, pollution prevention and cleaner production are gradually becoming key words (sometimes
buzzwords) for industrial decision makers and business strategists. The environmental dimension was not at the top of thelist of concerns guiding
industrial decision making in the 1960s and 1970s, but since the mid-1980s it has acquired much greater importance (Fisher and Schot 1993).
Pollution prevention and waste minimization are increasingly recognized as pathways |eading not only to environmental improvements, but also to
economic benefitse.g. production efficiency, good payback of preventive measures, "green” image for the companiesin society, reduced waste
disposal and treatment costs, better preparedness for future laws and regulations which are likely to become more and more stringent.

These changes and challenges are characteristic of leading industrial countries which have advanced innovation systems and maintain a sufficient
technological level to allow them to sustain acompetitive edge. What about countries which are behind the leaders but striving to catch up?In
particular, what about Eastern European industry?

This chapter briefly sketches out environmental management in Lithuanian industry. It might be argued that Lithuaniais somewhere in the upper
middle level as compared with its other Eastern European neighboursin terms of general trends of

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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socio-economic transition and particular stories of success and failure of industrial restructuring and incorporating environmental criteriain this
process.

Profile of Lithuanian Industry and Environment: Past and Present

Black smoke coming from chimneys, heavily polluted rivers and lakes, contaminated soil, unskilled and short-termist management are the typical
attributes of the environmental landscape of Eastern Europe drawn by various (often Western) observers. Does this picture correspond to reality? The
answer is both yes and no.

Y es, because there are a number of places where there is heavy pollution and a neglectful attitude to the environment. On the territory of perhaps all
Central and Eastern European (CEE) countries there still remain contaminated areas where Soviet military bases have been located. Dueto the
subsidized type of planned economy the pricesfor energy, water and raw materials did not change for along time, whereas the Western world was
undergoing significant techno-economic changes often referred to as a decline of the Fourth Kondratiev cycle. The latter changes, induced to alarge
extent by two energy crisesin 1973 and 1979, encouraged Organization for Economic Co-operation and Devel opment (OECD) countries to undertake
serious measures in technological restructuring aimed at significant reduction of energy consumption. Western industry was "rediscovering" industrial
efficiency (Jamison et al. 1994), and gradually going beyond it.

Nevertheless, the world energy crises and other changes did not affect the internal market of the Soviet bloc and did not stimulate industries to seek
significant technological and management renovation. The prevailing techno-economic paradigm institutionalized in the 1950s and 1960s continued.
Thetechnological trajectories and regimes (Nelson and Winter 1977), aswell as management structure and style, were based on industrial approaches
that were characteristic of the Third and upswing of the Fourth Kondratiev cycle, due to the material and energy intensity of production (Rinkevicius
1993; Brundenius 1995). Industrial practice did not internalize the growing awareness that thereis'"no free lunch", and that the costs and implications
of waste and pollution have to be borne sooner or later.

It would be far from the truth to maintain that neglectful attitudes towards the natural environment were prevailing in the set of values and norms
common to the " Soviet people". While the Soviet system often imposed dramatic limitations on what people could do as citizens, as consumers or as
employees, industrial and environmental innovation did take place. It comprised several types of important developments.

Thefirst type of innovation, which originated in the USSR (since about the mid-1970s) and waswell known in Lithuania, isusually referred to as
"low- and non-waste technology". It attracted a number of academics but barely reached the stage of implementation in industry. It was aimed to
desian industrial svstems as a chain of nroduction inouts and outouts which would close the loop. similarlv the natural eco-
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systems, and thus any waste or pollution would be prevented from entering the natural environment. Such an approach has recently been "reinvented”
in the Western world under the label "industrial ecology"”, and even has practical examples such as an industrial and municipal network (symbiosis) in
the town of Kalundborg in Denmark and attemptsto initiate so-called industrial ecology parksin New Jersey, USA or Burnside, Canada (Wallner and
Fresner 1995).

Probably the main difference between non-waste technology and industrial ecology isitseconomic dimension. The former concept, embedded in the
system of acentrally planned economy, primarily focused on the technical and ecological sphere of change. By contrast, the concept of industrial
ecology (similarly to the concept of pollution prevention/cleaner production which can be viewed asits predecessor on a single-company basis)
emphasizes that closing the loop should be economically viable and cost-effective. Moreover, the concept of industrial ecology impliesachange
which paves its way through a broad network on aregional or municipal level involving avariety of actors and stakeholders. In thisregard, industrial
ecology can be viewed as part of the broader concept and theory of "ecological modernization". In any case, the heritage of the " Soviet school of non-
waste technology" providesfertile ground for further development of more advanced concepts, theories and practical approachesto industry and the
environment.

Another kind of environmentally friendly innovation comes from the activities of so-called rationaizers, those people (usually engineerson the
shopfloor) who, through their enthusiasm and creativity, contributed a vast number of incremental innovationsin industry (for definition and
description of incremental innovations see, for example, Freeman and Perez 1988, pp. 456). These innovations often led to improved production
efficiency and resource/energy saving. Those people were often rewarded financially according to centrally set instructions and ratesissued by the
State Committee on Inventions and Innovation in Moscow, and usually their contributions were publicized in plant newspapers and awards were
given in terms of diplomas, pictures on the bulletin board of honourable workers and other similar ways. The number of proposed and implemented
rationalization options was one of the indicators according to which companies achievementsin accomplishing five-year planswere measured. In
every former Soviet republic, including Lithuania, there existed a" society (association) of rationalizers' with local organizationsin al the bigger
towns. Unfortunately, the rationalization activity was poorly documented and in-depth research into this realm of incremental innovationisneeded in
order to estimate how significant the achievements were in terms of reduced waste and conservation of resources.

Thethird area of environmental awareness and innovation was nature conservation (and historical/cultural heritage preservation) clubs and societies.
In Lithuania, these were often institutionalized within tourist clubs and folk music groups (usually at universities and research ingtitutes). In 1987 and
especially 1988, these socid settings were dramatically transformed and made important contributionsto forming a"green" movement. This
movement was like alarae monitor which was screenina
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and exhibiting environmental mismanagement in the former Soviet economy. At the sametime, thistype of critique, and actorswho articulated it,
played an extremely important role as an awakening and mohilizing agency in the movement that opened up the waysfor reestablishing national
independence in particular CEE countries, e.q. Lithuania (Rinkevicius 1994).

The environmental awareness of people in the former Soviet campusiswell reflected in environmental laws and regulations set at that time. Many
CEE countries had enacted (and often still have) environmental standards and maximum allowed emission concentrations that are much more
stringent than those in the West. But an important question is how the compliance with those strict norms and standards was managed, or rather
mismanaged.

Generaly, it might be argued that the Eastern European environmental situation is not as bleak asis often suggested or imagined. On the contrary, the
fact is often overlooked that particular CEE countries, including Lithuania, are not among the leading "polluters” if taken in a cross-country
comparison. For instance, the emissions per capita of SO2 and NOx in many European countries are much higher than in Lithuania. Statistics of the
period of changes in CEE countries bear witness to the fact that emissions of NOx per capitain Denmark, Finland or Germany (5060 kg per capitain
1989) were twice as high as for Lithuania (e.g. 25 kg per capita). Comparing the per capitaemissions of SO2, the figure for Lithuania (60 kg per
capita) isat least two or three timeslower than those for Estonia, Poland or former Czechoslovakia (Halsnaes and Morthorst 1990). However, the
ratio of waste and emissions per unit of produced good in many Lithuanian companiesisfar above the respective figures of Western industries.
Moreover, theload of pollution in certain geographic areasis heavy enough seriously to harm people and the environment.

The Research Approach and Some Findings
The research project aimed to reveal major stimuli and barriers for environmental management in Lithuania.

Intotal, 620 companies were surveyed, representing all major sectors of Lithuanian industry: machine tool building, chemical, electrical and
electronics, textiles, tannery, wood processing and furniture manufacturing, food processing, construction, transportation, energy and water supply.
The main respondents were deputy directors and environmental managers or engineers of the companies, while thewholelist of those who answered
the questionnaire comprises 97 different posts and corporate functions. The response rate to the survey isrelatively highapproximately 80%.

A total of 319 companies answered the question, "In which year did the company begin activitiesin the field of waste and pollution reduction?".
Thereisno reason to believe that the rest of the sample which did not respond to this question have anything in common and that there is any pattern
of behaviour within this aroun of companies. Thusit can be maintained that the answers of 319 companies are statis-
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Figure 29.1
Percentage of companies which started environmental activitiesin different
years
Table 29.1 Percentage of companies which started environmental activitiesin different years
Years 1950 1956 1961 1966 1971 1976 1981 1986 1990
55 60 65 70 75 80 85 90 95
%o of companies 0.3 0.3 44 4.7 5.3 72 129 301 348

tically significant to provide aview on the time dispersion of theinitiation of environmental activitiesin Lithuanian industry (see Figure 29.1 and
Table29.1).

Not surprisingly, there are very few companies that report the beginning of their environmental activities as taking placein the 1950s. In the 1960s,
there is atendency for aminor increase in the number of companiesinvolved in waste and pollution reduction. The same is characteristic of the
1970s. It might be expected that, after the first Earth Day in 1970 and the UN conference on the Human Environment held in Stockholm in 1972,
there should have been amore significant response both in terms of establishing and strengthening environmental authorities and simultaneously
initiating environmental activitiesin particular industrial enterprises. Nevertheless, the survey results show that in Lithuania this was not the case, and
apattern of slow and steady development characteristic of the 1950s and 1960s continued till the mid-1980s.

There are several possible explanations. First, agreater industrial environmental response would have required an order from the government or even
the Communist party, which was atypical patternin the former USSR. Since there were no significant changes or signals "at the top", the mgjority of
companies keot on doina business asusual .
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On the other hand, it is unlikely that many people who filled out the survey questionnaire worked in the same company or in asimilar positionin the
early 1970s. Therefore, it is not surprising that respondents have identified those years during which they themselves played arole, or at least have
better knowledge of that period (e.g. the late 1980s). However, there are still afew people who participated in launching environmental projects and
programmes at companiesin the 1970s and early 1980s, or have memories of such events. Undoubtedly, this areais underresearched, and it needs
further investigation by historians, sociologists and engineers.

The period from the second half of the 1980s until the present can be characterized as the time of the most notable shift towards waste and pollution
reduction in Lithuanian industry. It isimportant to draw a parallel between this shift and the shift in corporate responses in Western countries. As has
been observed by different authors and summarized, for example, in Fischer and Schot (1993), two phases of environmental responses of firms can be
distinguished:

from the 1970still about 1985: areactive approach and adjustment to requlatory pressure;

Theyear 1985 isan arbitrary point of division. Neverthel ess, somewhere in the mid-1980s firms changed from fighting or resistantly adopting
to external pressures to embracing them and incorporating environmental considerationsinto their policiesin amorerigorousway. (Fischer
and Schot 1993:5)

This"arbitrary" year of 1985 correlates surprisingly well with the period of significant increase of environmental activitiesin Lithuanian companies.
Why did it happen in the mid-1980s? Perhaps the internal changesin the USSR, the emergence of perestroika in 1986, played this decisive catalytic
role, rather than "winds of environmental change" coming from the West. The gradual democratization slowly making itsway in the Soviet Union,
and more notably in its most "Westernized" part such asthe Bdltic states, fostered institutional changes and changesin the environmental authorities
aswell. The State Nature Protection Committee and its successor, the Department of Environmental Protection, developed out of changesin anumber
of ministries, boards and committees which were in charge of particular parts of fragmented environmental administration (e.g. the Board of
Hydrology at the Ministry of Water Resources).

Although the phase from the mid-1980s is characterized in the West as a turning point towards proactive and innovative environmental management,
it isdifficult to characterize Lithuanian industry's environmental responsesin the sameway. The period from 1985 to 1989 was still atime of central
plannina. This means that the main motivations for beina active in the environmental field were not market driven.
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i.e. it cannot be maintained that factors such as " competitive advantage” or "businessimage" were decisive. It ismorelikely that the main factors
were the pressure from environmental authorities aswell asthe increased environmental awareness of particular industrialists (one might call them
"champions" or "opinion leaders").

An important difference to the situation in the West was the ways in which funds were raised to implement waste and pollution reduction measures.
Therewaslittle use of "Western" cost-benefit arguments. Instead, it was the same mechanism common to all activitiesin acentrally planned
economy, namely "specific" entrepreneurship and bargaining skills of industrial leaders and their personal relationsin ministries and committeesin
order to obtain limited funds or quotas. Because of this, particular companies (e.g. the slaughterhouses in Utena and Taurage) managed to purchase
and install very modern, Western-made end-of-pi pe control equipment or processing technologies that save significant amounts of water and energy
(e.g. inthe Utenadairy). The latter type of subsidized funding for technological change (e.g. the acquisition of avery modern process linein the wooc
chipboard manufacturer Giriu bizonasin Kazlu Ruda) was not specifically geared towards environmental protection; resource saving was just one
positive "byproduct" of this process.

Most of this happened during several yearsin the late 1980s when, on the one hand, there till remained a system of planned economy, and hence
opportunities to seek subsidies (in the ministries and committeesin Moscow or Vilnius); and, on the other hand, companies got a chance to breathe
some market economy air in terms of emerging possibilities to make direct contracts with foreign businesses. In most cases, companies could not use
earned hard currency for paying wages. In conseguence, they "had" to invest money in technological change. Some companies (e.g. the tannery Elnias
in Siauliai) have built large local sewage-treatment installations. At present, however, due to the changed price structure for materials and operation
costs, anumber of companies have serious difficultiesin utilizing end-of-pipe facilities.

Since the mid-1980s various companies (e.g. Kaunas's paper mill) haveinvested in local sewage-treatment facilities, but this construction was not
finished by the time the planned-economy system of subsidies ceased to function. Such companies arrived at acomplicated impasse: it costs a great
deal to complete the construction which had already started, but at the same time compani es have no funds to be able to operate even at aminimal
level of production. Moreover, cost-benefit analysis does not prove that environmental technology solutions chosen because of availability of
subsidies are most relevant in changed conditions.

Perhaps the most important bottleneck stemming from the Soviet erais atechnocratic approach to industrial enterprise. It is not the machinery itself
that isthe problem; it isthe lack of along-term broad perspective, and the existence of aweak entrepreneurial "mentality" among Lithuanian
industrialists which is a serious constraint on environmental innovation in companies. Some of the most important characteristics of environmental
manacement currentlv oromulaated in the discussions around the EU Eco-manacement and Audit Scheme. aswell as1SO 14001. are
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information gathering, documentation, and exchange within the company, systematic assessment of problems and possible solutions, public disclosure
etc. All these features require a different corporate management style and information culture, aswell as communicative traditions which are not yet
in place in many Lithuanian companies.

There are, however, some positive examples to point to, e.g. the former Kaunas Sweets factory which was privatized in 1993 by the Austrian
company Kraft General Foods, apart of the Philip Morris group. This company manages continuously to screen waste and wastage reduction
opportunities, assess potential measures and invest in new technologies at an amazingly high speed. However, it is hard to maintain that the
management style of this company is based on a participatory approach. On the contrary, much of its successis aresult of one strong leader
(champion) who in pre-joint-venture times was production manager, chief technologist, chief energy manager and chief environmental manager all at
the same time. At present this person (Mr Dziugys) controls the company'sinternal network and communication channels aswell as channels of
external techno-economic information. But this case of successful corporate environmental management is an exception for Lithuania, rather than the
rule.

Incentives and Constraints for Waste and Pollution Minimization in Lithuanian Industry

micro level (companies' internal management structure, style, culture);

macro level (overal political, economic and social changesin the state that hinder or foster corporate greening).

Someincentives and barriers, for example, cover at least two levels of the analytical framework at the sasmetime. The barrier of "too high interest
ratesto get abank loan" (see Table 29.3) can be taken as an example. First, it hasto do with macro-level trendsin the country, for instance the high
rate of inflation (it was about 40% in 1995). On the other hand, it reflects meso-level interorgani zational issues such as a company's ability to
demonstrate that it isareliable business partner which will pay theloan back intime. A third component isinterpersonal relations which are common
for businessrelationsin today's Lithuania (perhaps el sewhere as well). Often, it is not the company's business performance which guarantees aloan
from the bank.
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but good personal rel ationships between two people or somebody's involvement in a particular network.

Thisisjust one example of the complexity of issues and context in which companies are operating. For example, the issue of "debt for energy
resources’ (see Table 29.3), which is aheavy burden to many companies, is not such anarrow question asit might seem. It reflects the whole range of
events and phenomenawhich occurred in Lithuania and other post-communist countries since 1990, and especialy 1992. For instance, in 1992 the
government of Lithuaniaissued aregulation which did not allow companiesto usein Lithuania money earned by selling Lithuanian productsin
countries of the Commonwealth of Independent States (CIS). The companies were allowed to use thismoney only in the countries where these goods
were sold, or to trade earned non-convertible currency with other companies which need it. In consequence, many companies could not recover their
costsduring half ayear, ayear or even longer, and their shortage of turnover cash wasincreasing dramatically.

In 1992, about 70% of the income of Lithuanian companies was from exports to the former USSR in unconvertible currency. Therefore, the vast
majority of Lithuanian manufacturers had to delay significantly their payments of income and social insurance taxes and payments for energy
resources. Simultaneously, the separation from the USSR led to asharp increase in prices for energy and natural resources. For example, from 1991 tc
November, 1992, ail, gas and coal pricesincreased by about 1520 times (Klevas and Tamonis 1992). In a sense, this shock for Lithuanian industry
can belikened to the one that OECD countries experienced during the two energy crisesin 1970s (Rinkevicius 1993).

Asaresult, many Lithuanian manufacturers have large debts to the state for energy resources and the size of this debt has grown dramatically over
time. Therefore, it isunfair to look at the environmental management of Lithuanian companies from a perspective of a"typical" Western industria
enterprise. Very often, the company iswilling to engage in substantial waste and pollution reduction, but hasto copefirst with problems on which its
very existence and survival depend.

In addition, such important changes as privatization, shift in corporate ownership and management structure and style were expected to have
important implications for corporate development in general, and environmental management in particular. For afew companies these changes had a
stimulating effect (e.g. in the case of Kraft Jacobs Suchard Lietuva confectionery in Kaunas or Achemafertilizers plant in Jonava). However, in
many companies privatization caused a slow-down or even stagnation in production, sales and environmental activities.

The surveyed companies were asked to rank alist of incentives and barriers which foster or hinder waste and pollution reduction. The question on
stimuli and answersto it (mean scores) are summarized in Figure 29.2 and Table 29.2; the question on constraintsis reflected in Figure 29.3 and
Table9.3.

It isnot surprising that the rapid increase in prices for energy and natural resources was given the highest score by Lithuanian companies as a stimulus
for waste (and wastaoe) minimization. In order to control consistencv of answers and have a deeper
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Figure 29.2
Incentives for waste and pollution minimization in Lithuanian industry

Table 29.2 Incentives for waste and pollution minimization in Lithuanian industry*

Incentive Mean scoreStandard deviation
1. Regulatory pressure, high pollution charges and fines 3.83 .

2. Rapid increase of pricesfor energy and raw materials 4.07 1.26
3. Expectation that in the future regulations will be more stringent  3.45 1.39
4. Public pressure (green movement, local communities) 1.87 1.02
5. Pursuit of minimization of negative impact on nature and 3.65 1.20
humans

8. Environmental requirementsimposed by owners and 2.30 1.29
shareholders

7. Requirements of business partners (suppliers, customers, 1.85 1.20
investors)

8. Attempt to catch up with competitors 2.50 141
9 Environmental requirements of Lithuanian banksand insurance  1.70 1.08
companies

10 Ecological norms and standards to enter foreign markets 2.48 154

* Companies were asked to give to every incentive and barrier a score from 1 (unimportant) to 5
(very important). There were no restrictions on how many identical scores could be given to

different variables.
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Figure 29.3
Barriers to waste and pollution minimization in Lithuanian industry

Table 29.3 Barriers to waste and pollution minimization in Lithuanian industry

Barrier Mean  Standard
) score  deviation

1. Lack of technical, economic and environmental information 242 1.24

2. Underdevel oped environmental legidation 231 1.28

3. Lack of economic interest among company employees 2.80 1.33

4. Lack of money dueto significant debt to the state for energy resources  2.76 1.63

5. Lack of money due to significant debts between the company and its 3.25 158

business partners

6. Underdevel oped generd state tax system (VAT, import-export tax etc.)  3.77 150
which does not promote investment in production

7. Problemsin finding a new business niche 342 141
8. Problemsin finding new stable suppliers of raw materials and related 2.90 141
uncertainty about production and waste reduction

9. Too high interest rate to obtain loans from Lithuanian banks 3.77 1.55
10. Conservative, indifferent attitudes of new owners 2.04 1.38
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insight into corporate motives, we included a question asking companies to rank the top three incentives and barriers. The ranking results show that,
although growth of material/energy prices received the highest mean score (4.07), regulatory pressure was ranked as the first incentive most
frequently (170 times), whereas growth of prices was ranked highest 137 times.

In general, both the field research and survey have shown that these two factors are undoubtedly the most important stimuli for waste minimizationin
Lithuanian industry. This corresponds with results of other surveys (e.g. by Steger 1993; Thidell and Arnfalk 1992) which found that regulatory
pressure and economic benefits of environmental measures are the main motives fostering environmental management.

Thethird most important incentive found in our survey iswillingness to minimize the negative impact on humans and environment (listed number 6
in the questionnaire). It is possible to wonder how objective such an answer is, because the survey may have had a certain bias. On the other hand,
thereisno reason to believethat Lithuanian industrialists are not conscientiousin their answers or environmentally unaware, particularly those whose
primary task in the company isto deal with environmental issues. Therefore, the ranking order seemsjustifiable.

The two most important barriers to waste and pollution minimization (both factors have the same mean score, 3.77) are located at the macro level
reflecting overall state policy and processes of transition. These two constraints are the underdevel oped state taxation system (VAT, profit, import-
export taxes etc.), and overly high interest rates for bank loans. Some aspects of the latter factor have been discussed earlier. The cumbersome and
ineffective tax system obviously does not encourage investment in production and the devel opment of environmental management systems. Of course,
it would be unusual if business people and industrialists liked taxes. Thistopic, however, has specific characteristicsin Lithuania and deserves special
discussion.

Generally, in the ranking of the top three constraints, the taxation system was ranked highest most frequently (90 times) and as a second main
constraint it was mentioned most frequently aswell (77 times). We will return to the issue of taxesin the concluding remarks.

The third-ranked barrier is an inability or difficulty for many companiesto find anew identity and new market niche in changed market conditions.
This uncertainty of what to produce and where to sell a product makesit difficult for companies to define strategies for restructuring, and hence to
improve environmental management. However, this problem reflects not only theinternal characteristics of companies, e.g. lack of entrepreneurship,
lack of skillsin marketing and positioning etc. It reflects general "pains of transition" aswell, becauseit dealswith political, social and
technoeconomic changesin society.

For example, most furniture manufacturers had to reconsider their production and marketing strategy in 1995, because suddenly Russiaand other CIS
countries, the main market for many Lithuanian companies, introduced heavy import customs duties. In the case of furniture manufacturers, because
of these duties. orices for some Lithuanian oroducts increased bv about 200%. As a conseauence. these oroducts
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could not compete on Russia's market with German or some other Western-made furniture, or even with that from Poland or Romania.

Thusthe internal willingness of Lithuanian industriesto changeis very often inhibited by external constraints at amacrolevel. "But what about good
housekeeping?', advocates of cleaner production would ask (Rodhe and Strahl 1995). Undoubtedly, incremental changes are very important.
However, if onetriesto go beyond simple clean-up of the shopfloor, any other changes (e.g. production process optimization, changesin operations
and routines) need substantial knowledge, time and work. As one innovative industrial manager, Mr Abukauskas, director of the furniture company
Freda, has put it, "Y es, good housekeeping is very important. But if | pay too much attention to how to protect my finger, | may forget about the risk
of losing my head whichisvery likely in the current political and economic situation."

There are very few companiesin Lithuaniawhich already think along the lines of 1SO 14001 or EMAS. Most companies are familiar with waste and
pollution reduction, some of them with pollution prevention and cleaner production (some are doing waste minimization without calling it that).
However, the number of those which seek to establish environmental management systemsisvery small. Such companiesare usually either totally
dependent on the foreign market (e.g. the fertilizers plant Achemain Jonava) or are subsidiaries of innovative Western companies (e.g. Novotex from
Denmark, theleader in "green cotton" business).

Conclusions

An establishment of alternative financial institutions and schemesis urgently needed to support waste and pollution minimization in industry. The
existing system of commercial banksis not prepared to provide such support to alarge number of companies. One model of aternativefinancingis
the establishment of arevolving environmental fund. Similar funds have already been set up in Poland, Hungary, the Czech Republic and other CEE
countries. On the one hand, such afund would provide soft (subsidized) loans to industry, and on the other hand, it would accumulate part of the
environmental assistance money. Foreign donors who want to support the greening of Lithuanian industry in this case would deal with oneinstitution
set up in cooperation by environmental authorities, industrial organizations and other stakeholders. Establishment of such afund is speeding up in
Lithuaniawith assistance and support from USAID and the EU Phare oroaramme.
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It isworth considering the possibility of channelling to the revolving fund at least part of the money collected as environmental charges and fines
which at present goesto municipa and central republican funds (in proportions of 70% and 30% respectively). In thisway, the overall institutional
arrangement would allow companiesto recover part of the money paid as environmental chargesin the cases when companies themselves propose
viablewaste and pollution minimization plans.

Information, education and retraining of industrialistsis another policy domain which needs to be developed. The projects on waste minimization and
cleaner production that are already conducted or initiated in Lithuaniaby US, Scandinavian, Dutch and other national and international organizations
provide avery good starting point. "Train the trainer" is probably the most effective approach to disseminating education and information on
pollution prevention and environmental management.

The question arises of whether all educational activities and assistance projects should be coordinated and carried out by one national centre, i.e.ina
fashion similar to central planning. This approach appearsin working papers drafted for a meeting at OECD, Paris, held in June 1995, in a series of
preparatory meetings for the Sofiaministerial conference in October 1995 (within the framework of the Eastern European Environmental Action
programme). However, the recommendation to support just one "national" pollution prevention or cleaner production centre might create an unhealthy
atmosphere and induce competition in the country. One can aready notice symptoms of thisin relations between stakeholdersin Lithuaniaand
Poland.

It might be suggested that information and education should be provided by a number of centres, institutes and other organizations. This approach
would allow better coverage of various geographic areas and access to specialized knowledge and expertise available from various organi zations and
individuals. In thisway, the system would be more like a network of travel agencies each having specific advantages, while all serving the same
purpose, rather than a system such as Intourist in the former USSR which, due to its monopolist position gradually became inflexible and could not
provide quality servicesto customers. Of course, coordination is necessary between various organizations promoting pollution prevention and
environmental management. But probably it is better that such a network devel ops from the bottom up, following the model, for example, of the US
National Pollution Prevention Roundtable.
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30
Implications of Czech Cleaner Production Case Studiesfor Environmental Management Systems

Vladimir Dobes

Introduction

The United Nations Industrial Development Organization (UNIDO) has carried out a survey of developing countries and economiesin transition to
identify the specific problems related to introduction of 1SO 9000 and 1SO 14000 series (UNIDO, 1995). Of the factors that were cited by
respondents to the survey questionnaire as deterring companies from implementing | SO 14001, the most common was alack of awareness of the
benefits. The survey showed that the main reason for implementing 1 SO 14001 was just to demonstrate conformity to legislation.

Thereisareal danger that industrial enterprises perceive environmental management systems (EMS) as a certificate which needs to be obtained
because otherwise it acts as a new trade barrier. The purpose of this chapter isto demonstrate the possible benefits of the introduction of an EMS by
building on the results of cleaner production (CP) case studiesimplemented in Czech industrial enterprises and to discuss possible implications of CP
for EMS.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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Background Information

Czech industry isnow facing two imperatives: oneto increaseits productivity and competitiveness; and the other to improve its environmental
performance. These two imperatives used to be perceived asincompatible; however, the situation is changing and more and more enterprisesin the
Czech Republic are undertaking voluntary activitiesto improve their environmental performance and increase competitiveness at the sametime.

CP brings the prevention of wastes at source, the more efficient use of raw materials and energy and the potential to save costs relative to end-of-pipe
treatment (for more information see UNEP 1994). The number of CP projectsin Czech industrial enterprisesisincreasing: in 1992 there were 11
projects, 1993 10 projects, 1994 13 projects and 1995 25 projects.

EMS are quickly becoming an issue of interest mainly for big Czech enterprises exporting abroad. Three such enterprises started preparation on
certification of EMSin 1995 and many other enterprises are investigating opportunities to start implementing EMS. Those which already have
experience with standards in the 1 SO 9000 series are interested in | SO 14001.

Cleaner Production Case Studies
Czech-Norwegian Cleaner Production Project

The case studies, which are analysed below, were implemented within the frame of the CzechNorwegian Cleaner Production Project in the period
199295. The devel opment objective of the project was to create a domestic capacity in CP. Within the framework of this project the first 122 Czech
professionalswere trained, the first 34 case studies devel oped and the Czech Cleaner Production Centre (CPC) was established.

A "train the trainer" approach was used by the Norwegian Society of Chartered Engineers (NSCE) and implemented in the form of long-term
interactive training programmes lasting el ght months. The programmesincluded theoretical lectures and exercises and on-the-job training using
concrete case studiesin industrial enterprises (for more information see Nedenes 1995).

Method

The method used to implement the case studiesincluded the following main steps:
getting top management commitment;

planning and organization (steering and working group);

preparation and publication of enterprise environmental policy;

pre-assessment and selection of tobic for case studv:
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assessmentidentification of causes of waste generation (e.g. by implementing material balances);
generation of CP options;
feasibility study;
implementation of CP measures,
measuring benefits of CP measures and evaluating results;
keeping the CP measures ongoing;
follow-up planning (CP programme).

The implementation of the above method in enterprisesis referreed to as CP case study or CP project in this chapter (for more information see US
EPA 1992).

CP projects are directed at identifying gapsin the enterprises management system by solving concrete technological problems. Whilethe EMSisa
top-down approach, CPis more of abottom-up approach. Thereisasimilarity between CP and EM S in the sense that both require effort directed
towards continual improvement.

Thefollowing results from CP case studies demonstrate the possibl e benefits of EM S when the preventive strateqy is used systematically.
Results of Case Studies

Thisoverview of results (evaluated on site by CPC (1995) includes only those CP measures which have been implemented or which areto be
implemented (as decided by company management) in the very near future. For thisreason 10 of the 34 implemention case studies have been
excluded. Thisisstressed to illustrate that the presented results are practical not theoretical. The case studies’ credibility isreinforced by the fact that
costsfor external assistance to the 10 case studiesimplemented during 1994/95 were partly paid by the enterprisesinvolved from proven benefits of
CP measures.

Summary of the main quantifiable benefits from 24 CP case studies
1. Total economic benefits:

more than CZK80 million per year

2. Total environmental benefits:

2100 t/y of VOC

12 000 m3/y waste water

21 500 t/y of industrial waste (from this 9500 t/y is hazardous waste)

These cummulative results from the 24 case studies are presented in Figure 30.1. Results from 10 case studies implemented in 199495 are presented
in more detail in Figure 30.2.

The savings from not investing in planned end-of-pi pe technol ogies have been omitted from the project evaluation and are not presented in the
fiaures. Thiswasinvestiaated durina evaluation of the oroarammes durina 199495 and the expert
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Cumulative results from 24 case studies implemented in 199295
estimate showed that the economic savings by reducing or avoiding investmentsin end-of-pi pe technol ogy are more than CZK 30 million.

End-of -pipe technol ogical solutions and command-and-control regulations will maintain their importance into the near future. However, CP project
implementation before an application of end-of-pipe technology has the benefit that the end-of -pipe solutions can be reduced or even avoided by CP
implementation.

For example, the KOH-I-NOOR Praha enterprise entered the above described CP course because of the high costs of a planned waste water treatment
plant (US$792 000)summary results are presented in Figure 30.2. By the end of the case study, the investment costs for the neutralization station were
US$538 000.
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K OH-I-NOOR Praha continued with the CP programme without external assistance and reached further reduction in the required capacity of the
waste water treatment plant end-of-pipe technology. The required investment is currently only US$300 000 and reduction in operating costsis
estimated to be approximately US$58 000 per year.

Implicationsfor Environmental Management Systems
Thefollowing analysisis of the presented results from the point of view of possible implicationsfor EMS.
Potential for Good Housekeeping

Significant potential for economic savings and environmental improvements existsin Czech industry and can be exploited through CP. A large part of
these benefits can be achieved by simple good housekeeping measures. The potential benefits of EM S systematically using the CP method are those
derived from the organizational potential for pollution prevention. The average annual savings per company from implementing good housekeeping
measures (most of which were implemented during the CP training programme) were more than CZK 1 million (approximately US$50 000), around
10 times more than the costs of the external assistance to implement the case study i.e. the training course and the methodol ogical guidance of the case
study, in each enterprise, see Figure 30.1. The conclusion from thisisthat, by using CP, enterprises can meet the aims of their environmental
management policy in an effective way.

Information System

Themajor contributor to economic savings was increased efficiency in the production process. Savings on raw materials, energy, work etc. were, on
average, 10 times higher than savings on waste treatment. Thiswas investigated in detail during the course of 199495 and isillustrated in Figure 30.2
(see axes "savings on process' and "savings on waste"). The savings on the minimization of waste flow itself (end-of-pipe treatment) were only
marginal (10% in average). This saving often surprised the enterprises. The information system within EM S should provide the necessary information
on material and financial flows to point out the potential for CP.

Compensation of Labour Intensity

The average total labour input of each case study (in-company work) was around 25 persondays per enterprise, although thisvaried from 15 to 250
persondavs (thisdoes
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Results from 10 CP case studies implemented in 19945
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not include time spent by course participants at the training centrel5 days per participant). Figure 30.2 shows that the better results from case studies
correspond to the higher labour inputs. The minimum labour input for agood case study could be estimated to be between 30 and 40 persondays.
Integration of CPinto EMS could result in an increase in labour input because of the system operations necessary when implementing CP projects
instead of routine application of end-of-pipe solutions. Thereis no data available to draw a conclusion but the CP case studies show that if the EMS
works with CP payback, costsfor the EMS, including its certification, could be recouped.

Integrated Management

CP can improve the competitiveness of enterprises. Improved competitiveness comes not only from environmental benefits but also product quality,
the working environment and corporate culture and image. The variability of CP effectsin different directionsisillustrated in Figure 30.2. The case
studiesin the figureillustrate amutual interconnection between these areas and the importance of their balanced integration into the enterprise’'s
management system (Zwetsloot 1994).

Conclusion

In conclusion, CP projects are agood initial step to establishing EMS and promoting CP, as the aim of EM Sisto realize the winwin effect for all
stakeholdersinterested in continual improvement of environmental performanceinindustry.
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31
The Combined Introduction of Environmental Management Systems and Cleaner Production in Industry

GulbrandWangen

Introduction

The subject of this chapter is cleaner production (CP) programmes and environmental management systems (EMS), both of which aretoolsto
improve environmental performance in business and industry. CP programmes are used primarily in industry to introduce clean technology and
enhance capacity building for application of cleaner production assessments. EM S are being developed for, and introduced, in arange of sectors and
the focusis on management practices. The two different approaches are discussed separately in this chapter and the situationsin Norway and in
Hungary in terms of legidlative requirements and the needs and challenges of industry are considered. The use of these toolsin aproject in Hungary
arehighlighted.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & Sons Ltd.
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Today's Trends
International Trade and Harmonization

The World Trade Organization (WTQO) and regional treaties such as that for the single European market and NAFTA open up markets and liberalize
trade. In order for thisto work without distorting competition, a"level playing field" hasto be created. Standards are thus playing an increasingly
important role in conformity assessment globally. The International Organization for Standardization (1SO) is playing asignificant part in this
process. The new role of standards has also led to amuch more active involvement in standard making, which in principle is open to al potential
users.

New, Harmonized and Stricter Legislation

L egislation has become stricter and it will no doubt continue to do so. Internationally, regulations on strict, no-fault environmental liability are also
being introduced or arein the pipeline. These regulations will have major consequences for business.

Furthermore, legislation isincreasingly becoming function oriented as opposed to prescriptive. It is more natural and resource efficient to make
companies take responsibility for environmental performance rather than prescribing detailed equipment and operating requirements. Norway was
probably the first country to pass|egislation requiring companies to set up an integrated management system covering health, safety and
environmental (HSE) protection based on quality management thinking.

Legidlation is aso being harmonized. For instance, the Maastricht treaty of the European Union (EU) introduces majority voting in the Council of
Ministersfor environmental issuesto avoid poor environmental performance becoming acompetitive advantage for less devel oped countries.

InWTO, the question of social issues (children'swork, health regulations, working hours etc.) has become very controversial. Environmental issues
will become the next issue for nationsto fight over. Thisraises the issue of "green protectionism", i.e. the allegation that rich countries are using high
environmental standards and their technical lead to secure their competitive position.

One exampleis Norway'sinterest in taking alead in | SO/TC 207's subgroup on environmental performance evaluations. When developing
performance indicators for industry production Norway wantsits vulnerabl e recipients (unpolluted fjords) and its clean energy (hydropower) to be
taken into consideration in rating the environmental impacts of, say, aluminium production. By using alife cycle assessment (LCA) approach to the
emission of greenhouse gases and environmentally damaging discharges, the resultant pollution isless than that produced from the same amounts of
metal manufactured using coal in densely populated Central Europe.

Whatever the motives behind the initiatives. the trend points to environmental performance becomina an important comoetitive factor in the future.
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Environmental Management Systems (EMS)

EMSisafairly new concept. The British Standards Institution (BSI) introduced the world's first EM S standard in 1992. The BS| (and also to some
extent British industry) experienced success (and a competitive advantage) when | SO adopted the BSI quality standard (BS 5750) asthe | SO quality
standard (1 SO 9000 series). EMSis now subject to standardization in 1SO in a Technical Committee which consists of the following subgroups:

Environmental Management Systems
Environmental Auditing

LifeCycle Assessment

Environmental Performance Evaluations
Environmental Labelling

Terms and Definitions

International standardization work is progressing rapidly and it is clear that most countries are trying to influence the devel oping standards to suit
their homeusers.

At the European Union level the Eco-management and Audit Scheme (EMAS) has been operational since April 1995. EMAS isavoluntary regulatior
where participating companies must establish and implement an EM S, perform systematic, periodic and objective evaluation (environmental auditing)
of the performance of such systems and provide information to the public on environmental performance.

From a business perspective, the motivations for establishing an EMS are:

better management control of environmental performance;

asystem to ensure compliance with legislative requirements based on proven management principles;
and the fact that EM'S may be required by the market or can be of use in marketing.

Cleaner Production (CP)

In 1988, the US Environmental Protection Agency (EPA) published amanual on Waste Minimization and Opportunity Assessment in Industry. The
intention was to identify improvementsin environmental performance that were economically advantageous. The manual was amended in 1992 and
renamed Facility Pollution Prevention Guide.

Thismanual introduces simple methodol ogies for cal culating mass and energy balancesfor parts of production where environmental problemsare
known to occur or for identifying environmental problems. Based on the balances, optionsfor rectifying identified problems are devel oped and by
way of simple economic analysis payback periods or other economic indicators are used to implement so called winwin strategies. The methodol ogy
has been adonted internationallv and the EPA manual
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has been translated and modified in many countries. In Norway, translation was completed in 1991.

Situation in Norway

Industry and the Authorities

Norway is characterized by being:

not heavily industrialized;

advanced in integrated pollution control.

Norway hasrelatively few industries compared with other European countries. The industrial structure consists of small and medium-sized
enterprises in combination with several heavy industrieslocated at strategic sites. Heavy industry is primarily energy intensive, typicaly with alow
degree of value adding, i.e. thereislittle production of consumer goods. (Consequently it was hard for other countries to find Norwegian consumer
goods to boycott when Norwegian whaling was under attack.) Norway'sindustrial profile hasled to few traditional environmental problems, although
locally the metallurgical industry, mines etc. have created environmental problems both in terms of pollution and ground contamination.

Norway was the first country to establish aMinistry of the Environment, in the early 1970s. Its environmental legislation is considered advanced and
integrated pollution control based on an individual licensing system which takes account of recipient conditions has been in place for many years.
Industry, however, hasincreasingly complained about the growing number of regulationsin the areas of health, safety and environment (HSE), as
well asin other areas.

The Management System Approach

In the mid-1980s, the authorities took acritical 1ook at their achievementsin the area of HSE. Although Norway was till agood performer in this
area by international standards, it was concluded that the results were not commensurate with the ambitions and resources used. This conclusion was
a"moment of truth" and areorientation was called for in the way in which the authorities were working with companies.

The reorientation happened in the mid-1980s at around the same time as the introduction and the rapid support of standardsin the SO 9000 series on
the quality management. | SO 9000 sets out principles for the establishment of procedures to ensure the quality of products. Implicit in the standard is
the concept of continual improvement of acompany's systems, i.e. policies, goal-setting procedures, instructions and organization of everything
around the value-adding process.

Norway thus became one of thefirst countriesto introduce function-oriented legislation in the areas of HSE. How the company was to comply wasto
be
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determined by the company. Under the internal control (IC) regime companies had to set up management systems to assure the authorities that they
had systems capable of ensuring compliance with all applicable laws and regulations. A systematic approach isrequired on the part of the company,
including:

analysing al important processes,

identifying applicable requirements, in this caselegislation;
devel oping effective control mechanisms,

documenting control mechanisms.

The IC regime parallels theimplementation of aquality system where the resulting documentation, among other things, isaquality manua to be used
by staff and shown to customers. The SO 9000 ideais to show customers how all processes are carried out under controlled conditions to ensure the
acceptable quality of final products.

In an IC system the resulting documentation is an 1C manual showing how the company adheresto legidative requirements. This manual isthe
starting point of a system audit by the authorities. Such a system audit will be parallel to aquality systemor an EMS auditand will typically conform
to the following format:

Review of the manual to see that its descriptions cover the company's processes and applicable laws.
Audit of the site to see that the actual practices correspond with the descriptionsin the manual.
Verification by measurement and traditional inspection activities.

Closing meeting with the company's management to present the impressions of the quality of the system, any deficiencies, and recommendations and
instructionsto rectify the system with the IC regimein order to comply.

Reporting to management the audit results.

Both industry and the authorities intend the I C system to improve performance and reduce the need for detailed inspections. Furthermore, it is
interesting to note that deficienciesin the company's management system are a breach of the law, even though all emissions, discharges etc. are
otherwise satisfactory.

The Norwegian Cleaner Production Programme

In parallel to the IC approach, CP was promoted by the Norwegian Pollution Control Authority (NPCA) in awidespread programmeinitiated in
1990. The programme, adopted from the US EPA, had the following objectives:

to shift the focus to preventive environmental management;
development of cleaner technologiesin Norway;

to stimulate companies interest in carrying out analysis,

to build un competence amona consultants:

< previous page page 297 next page >



< previous pade page 298 next paae >

Page 29€
to achieve national goals by reducing emissions, discharges and waste generation efficiently, i.e. through "win-win" strategies;
to work "with" the industry rather than "against" it.
Financial support from the NPCA was given to two types of projects:
demonstration projects aimed at devel oping or introducing new technology for improving the environmental situation;
CP assessments for identifying improvements.

An independent organization, the Norwegian Society for Chartered Engineers (NIF), was made responsible for the promotion and implementation of
the capacity-building programmein industry, because industry has more faith in NIF than in the authorities and because NIF would be in a better
position to motivate companies to participate.

The financial package prepared for implementing CP assessments in companies was as follows:
Small companies: 85 consulting hours; medium-sized companies: 110 consulting hours; large companies: 135 consulting hours paid for by NPCA.

Companies match and pay for the same number of consultant hours as well as providing their own manpower resources which are greater than the
consultant assistance.

The cost of the capacity-building programme so far has been US$215 000 for information/dissemination and US$1.3 million for grantsto do
assessments. Assessments were completed in 246 companies by the end of 1994.

Theresults of the programme are summarized asfollows:

implementation of cost-effectivehousekeeping" actions and minor process changes;

enthusiasm among employeesfor "housekeeping" measures;

reduction of wastes and discharges by 2050% as well asthe segregation and external recycling of wastes and improved pollution control.

Aswith many other CP programmes, the Norwegian experience shows that top management involvement is crucial for its success. Top management
commitment ensures that the company sets aside enough time and all ocates enough resources for the implementation of a CP assessment. The choice
of consultant isalso very important: an energetic consultant can have a significant impact on the final results. Finaly, it isimportant to clarify therole
and the division of responsibility between the company and the consultant. The rule is that the CP assessment should not be just another consultant
report but should be based in an internally driven process supported by company top management.

The reasons some companies are not interested in participating in CP projectsisthat they have limited resources (especially of key personnel), have
manv other offers
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and/or have difficultiesin relating the CP assessments to other management challengesin the area of HSE.

The Norwegian CP programme of grantsto carry out CP assessmentsin industry is due to be reduced and more emphasis will be put on information
about the potential of CPin selected industrial sectors. Also the licence application procedure of the Pollution Control Act will be extended to include
arequirement for CP assessments when appropriate.

Situation in Hungary
Environmental Legislation and Responsibilities

Therapid transformation of Hungary since 1989 when it introduced a market-based economy has presented new challenges and external requirements
for industry. Hungary's Environment Protection Act |1 (1976) formsthe basis of its pollution-control measures and the related application and permit
procedures. The 1992 privatization legislation included additional environmental damage remediesin the privatization process and requirements for
informing the environmental authorities about planned remedies.

Most public environmental protection activitiesin Hungary are under the jurisdiction of the Minister of the Environment. The Minister supervisesa
national service called the National Environment Inspectorate. There are 11 regional inspectorates serving asindependent units (first-instance
authority). Theregional inspectoratesimplement and enforce regulations. In addition to these inspectorates, the National Public Health Service, under
the Minister of Public Welfare, has powers in matters of air quality.

National environmental protection policies are determined primarily by regulations enacted by the Ministers of the Environment and Public Welfare.
Environmental permit requirements and industrial and building permits are generally media specific.

The government plans to privatize up to 60% of state-owned assets by 1994. In the various privatization dealsinvolving foreign investors, liability for
past environmental damages often causes delays and uncertainties.

When privatizing and transferring the ownership of companies from the state to the private sector, investigations will have to focus on the
environmental risks associated with acompany and site. Environmental permits are not reviewed during the process of privatization or transfer. There
isno requirement to prove ability to comply with the permits.

Inthe privatization process the following requlatory issues aretypically investigated:
What permits or approvals are required to operate the property to be transferred?
Doesthe present facilitv have all the necessarv permits and aoorovals?
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Arethese permits and approvalsvalid?

Isthe present facility in compliance with the terms and conditions of its permits and approvals, or other hazardous substance requirements, or
environmental statutory or regulatory regquirements?

Canthesiteor facility, as presently configured, comply?

What permit transfer difficulties may be encountered? For example, are the permitstransferable? Must new permits be obtained? Are public hearings
required on permit transfer or the issue of new permits?

Regardless of regulatory compliance issues, are there other civil liabilities associated with the site or facility stemming from hazardous substance or
other environmental conditions?

Non-compliance with legislation or permit requirements has anumber of administrative consequences. Administrative measures range from the
determination of specific duties of operation and setting special conditions of operation to the temporary limitation of operations. Pollution fines are
levied for excess of emission standards or unlicensed production of waste; however, major air-polluting industries pay reduced fines due to regulatory
exemption.

New plants are generally subject to more stringent environmental requirements than old plantsin the sense that they must meet certain national and
local requirements during the planning stage.

Based on ahypothesis that the privatization process should open up the need for improving environmental management systems and implementing CF
assessment in industry to identify cost-effective investments and related environmental performance improvements, DNV, together with its partners,
has tried to adapt an integrated quality and environmental management system (QEMS) in a Hungarian industry.

Qemsin Hungary

At the end of 1992, DNV started cooperating with Dunaferr Share Company with the aim of devel oping amanagement system covering quality and
environmental matters for one division of the company. The system was to be based on the two internationally established standards, 1SO 9000 on
quality and BS 7750 on the environment. The system was called quality and environmental management system or QEMS.

The project was financed by the Norwegian Ministry of the Environment under its special grant programme to Central and Eastern Europe.
The objectives of the project were:

development and implementation of a QEM S system suitable for the company;

knowledae transfer and trainina in aualitv and environmental manaaement thinkina and methods of CP:
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Tangibleimprovementsin quality and the environmental situation;
dissemination of resultsto Hungarian industry.
The Company

The project participantsincluded alarge coke plant where the QEM S was to be implemented and an in-house consultancy delivering quality and
environmental servicesto the remainder of the organization. The results were disseminated to the rest of the steelworks through atop management
seminar.

The Dunaferr steelworksisthe largest steel manufacturer in Hungary and is a state-owned company. At the start of the project the coke plant and the
rest of the Dunaferr operations were undergoing major changes because of the country's transition to a market-based economy. Due to this, Dunaferr
became divided into more autonomous units. Isolated profit centres, as opposed to centralized planning, facilitated the process of problem
identification in the various units. Also most of the operating and management practi ces were undergoing major changes. Thefinancia problems of
the company were exacerbated by the unrest in former Y ugoslavia, one of itslargest markets. However, managers was very interested in and
motivated to learn Western management principles because they wereinterested in exporting to the West.

The coke plant produces approximately 1 million tonnes of coke from some 1.4 million tonnes of coal. The two coking units, based on Soviet
technology, were built in 1950 and 1985 respectively.

Themajor environmental problems associated with coke production are primarily the leakage of crude chamber gas from the ovens, pollution from
the outdoor storage of coal and from the grinding and crushing of coal. Theindustry is characterized by neglect and hasthetypical sign of astate
planned economy, i.€. serious ground contamination.

The Qems

The development of the QEM S started with the establishment of a checklist incorporating the requirements of the two standards. The checklist wasa
tool for the auditor ng an organization against the two standards, but it a so gave direction to management on what measures were necessary to
provide assurance of acceptable performance. The QEM S has 17 "elements’ divided into three sections.

The management part assesses what the organi zation has done to manage its processes and reduce the possibility for losses. Typical issues covered are
the policies and goal s of the organization, how legidlative requirements are observed and how the impacts of the operations are assessed and
registered. Organizational structures, roles and responsibilities and training are also covered. Other important aspects of the management system are
75 records and other documentation and a svstem description or manual.
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The operation part covers the management and control of the value-adding process, i.e. coke production. Central elements are the formalized routines
for contract reviews, design and process operation aswell as handling, storage and packaging.

Finally, the control and improvement part deals with how non-conformities and process operations experiences are used for improvements. Continual,
documented improvements are the underlying message of the two standards, hence this section deal s with testing and inspection, how to address non-
conformities and implement corrective actions and how to audit the system, which are all tools for finding opportunitiesfor improvement.

Project Activities

Themain activities of the project have been:

Development of a checklist based on the requirements of the two standards.
Performing a QEM S audit on the selected division.

Performing an assessment of the quality and environmental situation.
Writing an audit report and reports on the quality and environmental status.
Devel opment of a QEM Simplementation manual .

Top management training in the principles of quality and environmental management and implementation.
Internal work at the plant on implementation of the QEMS.

Review and input to the QEM S system.

Dissemination seminar for the company's other divisions.

Project Findings and Conclusions

A major problem was the lack of an existing management system which could provide management with the necessary information on the status of
the division's quality and environmental performance. The existing management structures were bureaucratic and inappropriate to meet the new
challenges the company was facing. The quantitative information on pollution and corresponding effects was not known.

An environmental investigation was therefore needed and was similar to that undertaken in acleaner production assessment.

Generally, understanding and awareness of quality and environmental problems on the shopfloor were very poor. Training was given alow priority
and was primarilv
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given to managers. Everybody'srolein achieving goals on quality and environmental matters was poorly understood.

Theseissues are now central to the management system. Market pressures, particularly for quality systems, are forcing management to document their
activities and achievement. Management culturein Central and Eastern European (CEE) countriesis still fairly authoritative and it will take time
before new ideas are disseminated down to the shopfloor. It is also recognized that improvement of safety and health is needed to foster a sense of
carefor the external environment. Getting employeesinterested inimprovement work necessitates training and communication from the top.

Conclusions
A number of conclusions can be drawn from the Norwegian and Hungarian experiences described in this chapter.

First, the successful introduction of CP programmes in industry requires financial support from the government or other sources. This support appears
to be necessary in countries with well-established environmental enforcement powers and those which are in the process of developing such powers.

Second, CP programmes are cost-effective and have long-lasting impactsin industry if:

CP capacity-building programmes are introduced and the CP methodol ogy iswell understood;

top management commitment to CP assessmentsis achieved,

workersat al levelsareinvolved inimplementing the CP assessments;

suitable management systemsfor continual improvement in environmental performance are established.

Finally, quality and environmental management systems standards are increasingly being required by the market. Their implementation in CEE
countriesisincreasing, driven mainly by the requirements of the export market. The integration of management systems which combine quality and
environmental matters seems to meet the needs of industrv in the CEE reaion.

< previous page page 303 next page >



< previous pade page 305 next paae >

Page 302

SECTION VI
PRACTICAL CASE STUDIES FROM SMALLER COMPANIES
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32
Introduction

Ruth Hillary

The vast majority of businessesin the world are small and medium-sized enterprises (SMEs), for examplein the UK in 1993 94.4% of al enterprises
employed lessthan 10 people (Hillary 1995). SMES collective environmental impact is significant and so their adoption of sound environmental
management and production methodsis essential for progress towards sustainability. It istherefore appropriate that the practical experiences of SMEs
is considered and is the subject of this, the final section of Environmental Management Systems and Cleaner Production.

In four chapters, this section discusses the key factors which motivate and support smaller firms to address their environmental impacts (Chapter 33);
the management commitment of one small Italian chemical company to voluntary environmental performance improvements and transparent
communications with its stakeholders (Chapter 34); the effectiveness of an aluminium casting company's management system in the face of a
potentially major incident (Chapter 35) and the implementation of the EU Eco-management and Audit Scheme (EMAS), the British standard BS7750
and the international standard I SO 14001 at a high-risk medium-sized manufacturing site (Chapter 36). Very few small enterprises have made the
positive link between good environmental management practice and good business practice. Internal and external factorsinhibit SMEsfrom taking on
new responsibilities; however, the core theme of this section ishow smaller enterprises can adopt positive environmental actions.

In Chapter 33, Michaegl Smith provides a profile of the UK SME sector, discussing the key factors which stimulate smaller firms to address
environmental issues. He argues that we are all stakeholdersin the SME sector and as such the key for all stakeholdersisto assist SMEsin identifying
the opportunities to be gained from improving environmental performance. Smith proposesthree levels of assistance: motivation, support and
solutions. He asserts that smaller enterprises respond best if they are assisted through a partnership approach, citing the Groundwork partnership
approach asamodel. Three main featurescost savings, |eqid ative compliance and

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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market profileareidentified by Smith as motivating SMEs to address environmental issues, and he presents a selection of costed company examplesto
illustrate the point. Smith concludes that assisting SMEs to achieve quantifiable and sustainable results from environmental improvementsis
fundamental to demonstrating the positive link between environmental concerns and business.

Vittorio Biondi and Marco Frey, in Chapter 34, focus on one small Italian chemical company, Lati Industria Termoplastica, which has made the
positive link between business and environmental performance highlighted by Smith. The authors discuss L ati'simplementation of and certification to
the British environmental management system (EMS) standard BS 7750 and its participation in the Eco-management and Audit Scheme (EMAYS).
Biondi and Frey suggest that Lati's participation in EMAS needs to be examined in the context of organizational and management transformation. The
authors show how the company's top management view voluntary environmental performance improvements and transparent communication with the
public as consistent with the company's total quality strategy. The authors assert that Lati's residential location is the reason for the company having
adopted a proactive and transparent stance towards its environment performance. Biondi and Frey conclude that L ati is not representative of the
average |talian SME, suggesting that the company's technological and organizational innovation describesits atypical behaviour.

ChrisBurleigh, in Chapter 35, provides adetail ed case study of amedium-sized a uminium casting company'simprovementsin production through
the introduction of an EMS. Burleigh profiles the company's progress towards 1 SO 14001 certification, highlighting a potentially major
environmental incident which tested the effectiveness of the system. He discusses the substantial cost savings and production improvements identified
by the company's capability studies, asserting that the company's EM S procedures, in particular the communication procedure, played an important
rolein realizing the benefits. In conclusion, Burleigh questions the ability of the company to maintain the impressive cost savings already achieved,
but suggests that the benefit of environmental management systemsistheir preventive capacity which helps companies avoid added costs.

Inthefinal chapter and case study, Ken Jordan considers the practical experience of implementing EMAS at a"top-tier" CIMAH manufacturing site.
Hediscussesin detail the stages of implementing the environmental management system standard BS 7750 at the medium-sized site, pointing out the
importance of environmental awarenesstraining of employeesin the early stages of implementation. Jordan presents a method for determining
significant environmental effects, arguing that the register of environmental effectsisthe heart of any environmental management system. He asserts
that systems integration of both quality (SO 9002) and environment (BS7750, | SO 14001) into the site's overall management systemsislogical
because their structures are similar and integration streamlines theinternal auditing functions. Jordan concludes that the management of asite's
environmental issues must be an intearal part of anv site's operations and that such management also makes verv sound financial sense.
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What theindustrial experiencein this section showsisthat SMEs can systematically manage the environmental aspects of their activities. The
successful implementation of environmental management systemsin SMEsis areccurring theme discussed in this section, but critical analysisby the
authors shows that these case studies are atypical. Thetypical SME isreactive to the threats and opportunities presented by environmental issues,
whereas|arger firms have the capacity to respond even if they remain inactive. A common issue highlighted by this section isthat smaller enterprises
need powerful internal or external stakeholder pressuresto trigger them into action. Since SMEs are the vast majority of businessesin theworld, itis
finding these trigoers which isimportant to all stakeholdersif SMEs are to participate in our collective progress towards sustai nable development.

Reference
Hillarv. R. (1995) Small Firms and the Environment. Birminaham. Groundwork.
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33
Stimulating Environmental Actionin Small to Medium-Sized Enterprises

Michael Smith

Introduction

This chapter discusses the practical experience from environmental projects and initiatives undertaken over the past four years with small and
medium-sized enterprises (SMES) in the UK. The projects and initiatives have not only recognized the importance of raising awareness of
environmental issuesin the SME sector, but al so successfully addressed the recognized problemsin convincing organizations of their relevance. Even
more importantly, the initiatives have demonstrated that, with the right approach, it is possible to provide SMEs with aframework that successfully
delivers cost-effective environmental support servicesat alocal level.

The Importance of the SME Sector

Communities are forced to cope with avariety of social, economic and environmental impacts. Those communities with declining traditional
manufacturing industries often have an unwelcome legacy from these activitiesin the form of environmental degradation. In addition to the direct
negative effect of theloss of jobs, the poor

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & Sons Ltd.
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environment can be athreat to that community's ability to retain its workforce and to attract new business. The decline of larger operations naturally
puts anew focus on existing small and medium-sized enterprises potential to create new jobs. Any replacement employment generated is almost
certain also to affect theratio in favour of SMEs.

A few facts show how the UK's SME sector isacrucia part of the current economic picture. Whether traditional industriesin the service sector or
sunrise technology based, they form an increasingly important part of the environmental equation on alocal and national basis.

UK'sSMEs:

are the largest sector comprising 2 686 500 companies at the end of 1992;
areusually closely integrated into the fabric of thelocal community;

have staff who usually come from within asmall radius of the company;
often usetraditional processesor services;

are often forward looking and dynamic.

We can probably all think of an SME round the corner from home. If it isanoisy, smelly paint-spray garage we may not look on our SME with too
much affectionafter all, would someone operating in abad environment be expected to provide agood service or to be environmentally responsible?
However, if that same garage looked tidier and thuslikely to provide aresponsible, reliable, trustworthy and reasonably priced service, it would
become avery handy SME.

In some areas, such as the Black Country in the UK, atraditional SME has been the foundry producing brass badges and fireplace ornaments. The
Environmental Protection Act 1990 is regarded as amajor obstacle, in some cases legitimately, it is not seen as an opportunity. Although they
normally only employ between two and five people, should such foundries close the knock-on effect can be quite profound to alocal community,
because they rent facilities, buy scrap and generate local income. They also, of course, pay taxes.

Those SMEsin the service or new technology businesses may not believe that they operate in areasthat have any environmental impact. Opportunities
may again be missed.

A good example of thisisfound in Taylors, afirm of commercial solicitorsin
Blackburn, who invested in an environmental review by Groundwork consultants,
confident that their brand new premises were environmentally sound.

Theimmediate result of Groundwork's advice was a 33% reduction in electricity
bills. saved without further financial investment.
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We are all stakeholders of the SME sector. The key for all of us as stakeholdersisto help the sector identify the opportunities presented by improving
environmental performance.

Partnershipsto Assist SMEs

The Groundwork Approach

Groundwork seekstoinvolveall partieslocal and national government, community membersand, in particular, business enterprisesin the
improvement and maintenance of the economic and environmental health of their community. It seeksto remediate and regenerate thelocal
environment to create favourable conditions more attractive to incoming business and better for the existing community. Groundwork also seeksto
support small and medium-sized enterprisesin complying with environmental legislation, increasing efficiency and profitability through the provision
of diverse environmental management services.

An excellent example of thistype of partnership is provided by the Blackburn Partnership in Lancashire. In 1988 the Blackburn Partnership Charter
was signed with the interest and support of HRH Prince Charles.

The aims of the Blackburn Partnership are:

To secure economic regeneration, increase economic activity and reduce unemployment for the benefit of all local people of the Borough of
Blackburn.

To seek acooperative and coordinated working rel ationship between Blackburn Borough Council, the private sector, trade unions and the voluntary
sector within the community.

To build on the strengths of each of the partners within the partnership.

To secure the involvement and support of the business community for the economic regeneration of the borough.
To contribute to Blackburn Borough Council's annual economic devel opment plan.

Toimorovethe aualitv of thelocal environment.
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Groundwork in Blackburn was established as an integral part of the partnership, charged with environmental regeneration, winning hearts and minds
and improving the environmental performance of business, particularly the 1400 SMEs in the borough.

Thekey partnersare:

Blackburn Borough Council

Blackburn and District Council for Voluntary Services
Blackburn Trades Council

East L ancashire Chamber of Commerce and Industry
East Lancashire Training and Enterprise Council
Groundwork Blackburn

Lancashire Council of Mosques

Lancashire Evening Telegraph

Local businesses

Political party leaders

Barriersto Improving SME Environmental Performance

SME owners and managers cite awhole raft of reasonswhy it isimportant for them not to address environmental issues related to their businesses. A
list of typical reasonswhy they should not address environmental issues follows:

I'masmall or medium-sized enterprise: "what environmental effects?'

Y ou should seewhat . . . (multinational) gets away with!

If I'm caught I'll plead ignorance and then do something, perhaps.

| won't make a difference, when everybody else does something then | will.

I'm behind on production, my client does not like a delivery, my assistant isill, | had to mend our main machine last night and my best foreman lost
hisleft finger yesterday. I'm too busy to deal with quality, health and err, umm, environmental issues.

Consultants are for large companies with lots of money.
Groundwork's Experiencein Assisting SME'sin Improving Environmental Performance

Groundwork has taken avery proactive approach to contacting local businesses with support from its partners. Thisliterally means personal callsto
everv business: verv hard and exnensive. but ultimatelv rewardina.
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Park Products, a manufacturing company with 65 employees, was not initially
receptiveto Groundwork's approaches.

After many months of putting the issue on the back burner, wefinally agreed to a
meeting.

We were surprised to find that Groundwork's advice brought us several immediate
benefitsincluding accessing grants and achieving | egislative compliancewith more
benefits such as reduced energy billsin the pipeline. (Paul Earnshaw,
Manufacturina Director)

Groundwork providesthree key levels of assistance:

motivation

support

solutions

To motivate an SME, the main features stand out:

cost savings

legislativecompliance

market profile

In general, 10% savings on waste disposal and energy costs aretypical. A small selection of possibilities are detailed to motivate involvement.

Surveysin Blackburn and Wigan have found that the majority of SMEs have only achieved 50% | egislative compliance, specificaly, for example,
30% complied with the Duty of Care Regulations, 35% complied with the Control of Substances Hazardous to Health Regulations and 40% complied
with the Electricity at Work Regulations. Thereis now a selection of examples of finesimposed on businesses, which can be used to demonstrate the
necessity of improving environmental performance.

Wewere known as that mucky factory on top of the hillwhere you probably went
for ajob asalast resort. We are now afar more attractive place to work and more
attractiveto potential employees.

It'salso far easier to generate quality consciousnessin customer service and
production processes when you work in aquality environment.

Staff and customers now view usin amore positive light. (Paul Rink,
Wolstenholmelnternational)

There are also marvellous examples of the environmental profile of companies assisting in attaining greater market profile, but often thelocal
communitv percention isalso verv important.
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To support an SME:
grants
personality in whom to place trust
information
signposting
practicetransfer
workgroups
"buddy system"

Without doubt, grants make the first stepsless painful, but ideally offer support to SMEsto a specific defined standard point. Blackburn has a grant
for an environmental review and for implementing the review findings, whether BS7750 or a new heating system. The person offering the grant hasa
great deal to do with the success of that grant. They need to be independent, serious and sincere: Someone you can trust.

Information is provided in simple, concise English, quickly and in steady, bite-sized chunks. A 24-hour hel pline with 48-hour response, monthly
newsletter and the best environmental library in Lancashire are offered by the Blackburn Business Environment Association (BEA). If the BEA does
not know the answer or cannot provide the solution the staff know someone who doesquick, independent signposting.

Every year Groundwork works with hundreds of different companies and has access to the experience of its major national sponsors, such as BP,
Shell, Esso, RTZ, ICl, UK Waste, the Post Office and British Gas. Best practice is transferred with permission. A particular success hasbeenin
bringing small workgroups together to tackle specific issues such as the Eco-management and Audit Scheme (EMAS) regulation, waste minimization
and energy monitoring. The buddy system links a sponsor or amajor company involved with Groundwork to arecipient SME. Both parties benefit,
but particularly the SME.

To provide solutions to improving the environmental performance of the SME, awider range of services needsto be provided, ideally by
staff/individual s/consultancies that advocate the Groundwork and partnership approach. The maximum benefit must remain with the SME to
maximize the potential for economic and environmental regeneration. The solutionsare:

Checks

best practice reviews
audits

training

BS7750
EMASregulation
1SO 14001

health and safetv
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quality
total quality management
integrated management systems
landscapemanagement
workplace green groups
community projects

Some of the highlights of this solutions package are worthy of note. British Petroleum has undertaken to provide training to Groundwork staff to
enable them to conduct reviews of SMEs. UK Waste Aware is acampaign providing information on Duty of Care and afree site review of the
regulation. This supports IMPEL, the Department of Trade and Industry's Information Manual and Programme of Environmental Legislation.
Workplace green groups are allocated a company budget, which normally attracts external grants, are trained by Groundwork and then implement site
landscapeimprovements and subsequently participatein community landscape improvements.

ICI Acrylicsin Darwen funded staff to form a"green group”. They began by
carrying out improvements on their site and in areas surrounding their plant.

The group has subsequently devel oped projects with local schools and community
groups.

Theinitiative has been good for staff morale and has hel ped cement local
communitv relationships. (Kevin Leith. Euronean Human Resources Manaaer)

Behind every solution, however, isthe winning of the hearts and minds of those involved. Groundwork doesthis by illustrating individual potential to
contribute to reducing serious environmental issues. For instance, if each car driver in the UK improved fuel efficiency by 1 mile per gallon, 500
million gallons of petrol would be saved. If each photocopier in the UK used 5 sheetsless per day, 2.5 million reams of paper would be saved, 200
000 treesleft standing and 3 million cubic feet of landfill left empty.

Case Studies: The Facts and Figures of Success

No journey towardsimproved environmental performance is better stimulated than by practical examples, particularly when the owner/managing
director iswillina to talk to others. Here areiust two:
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A small company employing 20 staff operating an office and awarehouse was confident of full legislative compliance; it was positive that overheads
were aslow as possible and felt that it was doing Groundwork afavour by allowing the review to be conducted. The findings and benefits? Twelve
areas of legidative non-compliance, waste management (£650/year), landscape improvements and reduced maintenance (£805/year) and improved
transport control (£860/year). Nearly £3000 of savings each year, at aninitial cost of £300 for the review. Subsequently President of the Board of
Trade Michael Heseltine visited the company premises and the managing director enjoyed atrip to the House of Commons, courtesy of Groundwork
and the Blackburn Partnership. Progress is being made towards BS 7750 and EMAS.

A papermill in Lancashire employs 160 staff, manufacturing recycled paper. The entire workforce has been provided with detailed environmental
training, 28 staff form the environmental management action group (EMAG), legislative compliance has been reached and the following savings
accrued:

=ffluent recvclina and water use reduction £150 000
=nerav management £50 000
2allet manaoement £60 000
Stock rotation £30 000
Sulp reduction £10 000
Jil recvclina £3000
JC laboratorv tan £1000
Total £303 000

The mill has a site nature conservation plan, improved staff amenities and school links and is now a Groundwork sponsor and a board member.

Conclusion

Essential to the success of partnerships such as Groundwork and the Blackburn Partnership are the direct participation of local government, the
shared commitment of senior management from the local business community, the participation of an independent service provider, accessto diverse
funding sources, and aprofessional, bottom-line orientation towards business.

Helping business |eaders achieve quantifiable and sustainable results based on their own interestsis fundamental to demonstrating the positive link
between environmental concerns and business. Thiswill result in both management and staff adopting a more responsible attitude towards
environmental management practicesin the company and at home. This changein attitude will produce widespread, long-term benefitsfor the entire
communitv. includina increased pride and morale.
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34
EMAS Adoption by an SME in the Chemical Sector
Vittorio Biondi and Marco Frey 1

Introduction

This case study focuses on asmall Italian company, Lati Industria Termoplastica Inc, which decided to control and improve its environmental impact
by implementing an environmental management system. Lati's top management is convinced that a holistic approach to prevention is necessary to
obtain systematic improvement of environmental performance. It decided to give a positive start to this approach by obtaining environmental
certification (based on BS 7750) and participating in EMAS.

The EMAS (Eco-management and Audit Scheme) regulation (no. 1836/1993) introduces a new instrument based on avoluntary approach in the
European Union (EU); thistool is consistent with the Fifth EU Action Plan on environmental policy which is dedicated to sustainable development.
The EU decided to promote collaboration between companies, institutions and the public, with the aim of improving environmental quality.
Enterprises are encouraged to take on environmental issues according to avoluntary approach which will gradually substituting for the traditional
"command-and-control* approach.

A company that wants to participatein EMAS must organize an environmental management system oriented to continuousimprovement. This system
includes a sequence of management steps: initial review, policy, programmes, activity implementation, audit and statement. Company commitment
must be documented and validated by an external verifier. Initiatives, objectives and methods of action are |eft to the company.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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EMAS aims not only at favouring and diffusing positive and proactive actionsin theindustrial system, but also at stimulating external communication
and atransparent relationship between the company and its stakeholders. EMA S requires systematic interaction between the production site, the
public authorities and the population living around the industrial location.

Inltaly, itisdifficult to find companies which are open to interaction with external stakeholders. The transparency of information is greatly limited
dueto difficult relations between companies and both authorities and the general population. An economic characteristic of Italy isthe large number
of small and medium-sized enterprises (SMEs) which constitute the core of the economy. In the Italian chemicals sector, for example, 40.8% of
companies have less than 20 employees and 40.4% have less than 100. In the last few years, exports have strongly increased for all in the chemical
sector and for SMEs. For companies with less than 500 employees, the percentage of exportsin the total amount of production increased per
employees from 27.5 (1991) to 31.8% (1993).

Chemical companies are beginning to feel competitive pressure from customersin the areaof environmental quality. A high level of environmental
performance will become more and more important for business competitivenessin the EU. SMEs are confronted with many organizational,
financial, cultural and technical difficulties when implementing environmental management systems. It isvery important for the public authoritiesto
support their initiatives by financial and other incentives (such as continual technical, legal and training assistance).

Lati: Company Description

Lati Industria Termoplasticalnc, founded in 1945, isachemical company located in VVedano Olona, atown of 7000 inhabitantsin the Varese
province, about 40 kilometres from Milan. In the early 1960s it was the first European company to produce glassfibre reinforced thermoplastics.
Today Lati has 250 employees, with aturnover in 1995 of 163 billion lirafor a production of 24 000 tons.

In Table 34.1 dataare presented related to turnover, general and environmental investments for the company in the last five years. Environmental
investments are incorporated within the general investments, but there is a specific quote of turnover (< 1%) strictly alocated to environmental
investments.

Lati recently built anew facility in Torba, avillage located afew kilometres from Vedano Olona. At this site, the top management adopted the best
technical solutionsto control environmental and safety issues. Lati supplies most of the thermoplastic compounds utilizer industries, i.e. cars,
electrical appliances, electronics, informatics and mechanics. The company exports more than 50% of itsturnover to Austria, Germany, France, the
UK, Spain, Switzerland, the Benelux and Scandinavian countries and Brazil.

At Vedano Olona, Lati carries out research, development, production and distribution of thermoplastic compounds. The siteis split into seven areas.
warehouse.
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Table 34.1 Turnover, investments and investment in environmental protection (million
Italianlira)

Year Turnover Investments Environmental investments

1991 73 000 7000 200

1992 74 500 6770 250

1993 78 600 6100 170

1994 112 000 9800 300

1995 163 000 12 000 752

additives and colouring matering, base mix preparation, thermopl astic materials extrusion, driers, homogenization and packaging, and logistics and
final products. The processes are centrally requlated by a mainframe computer which plans and monitors overtime production phases.

Each product department presents different features in organization, technology, management and environmental effects. In addition to these areas,
the site has alaboratory where very important company activities are carried out, including the definition of compound formulae and production
methods to meet customer specifications. The characteristics of each product lot areillustrated by an analysis bulletin. As discussed later, the
company, through its environmental review, has analysed each phase of the production process, identifying the environmental impacts and planning
specific actionsfor impact minimization.

Particular attention is given to customer technical assistance in new project development. Lati triesto anticipate customer needs through continual
product innovation. Research and product optimization are the main objectives of the corporate strategy.

Quiality and Environmental Management

In the mid 1980s, Lati began to reorganize its activities with the aim of realizing a business strategy oriented to total quality management. Starting
from aclear commitment from top management, this process led to a detailed analysis of Lati's organizational structure and procedure definition.
About 60 organizational procedures and 400 operative procedures were written or modified and training programmesinvolving all employeesand
company activitieswere set up. The change was not limited to organizational innovation. Top management redefined the planning process and
completed the automation of different departments using an optical-fibre network. An important step in the process of management improvement was
achievina aualitv certification to |SO 9001 in March 1993.
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In operational terms, the main objectives achieved in thisfirst phase of reorganization were:
definition of supplier product characteristics,
devel opment of amaintenance plan;
instrument calibration and control plan;
quality function deployment (which in the last two years has produced a significant reduction in customer complaints);
full document retrieval and traceability;
periodic supplier evaluation;
periodic internal audit;
definition of product characteristics on customer specifications.

L ati's participation in EMAS must be examined in the context of organizational and management transformation. The company's top management
considersthe process of voluntary environmental performance improvement and transparent communication with the public to be consistent with
Lati'stotal quality corporate strategy. In thislight, legal complianceisaprerequisite for environmental management, not the main objective. Great
importance was given to the capacity continuously to maintain compliance within the perspective of continual improvement. Consequently, Lati
allocated specific resources for continual monitoring, management control and the review of company objectives.

At the sametime, Lati's management believesthat it isimportant to link company objectives with stakeholder requests. Lati understands that the
different stakeholdersinvolved in environmental issues are more than those involved in quality management. Whilein quality management the most
important stakehol ders are suppliers and customers, in environmental management other players must be added: public authorities, regulators, local
community living around the site, non-governmental organizations (NGOs), banks and insurance companies. Each player hasits own special rulesto
the game, language, requests and information needs; thereforeit is difficult for the company to identify how and what to communicate. It could be
useful to select the most strategic stakeholder to whom the environmental management system and information are addressed. Thiscrucial issueis
discussed in greater depth below.

Lati decided to initiate the process |eading towards EMA S implementation in the early months of 1994, when the entire regulation was not yet
operational in institutional and legidlative terms. Top management was acquainted with the difficulty of rationalizing the organization and its
activitiesto improve environmental performances. The authors worked with the company during a pilot project on the diffusion of EMASin chemical
SMEs cofinanced by the European Commission (DG XI). The pilot project finished in November 1995 and L ati is at an advanced stage of EMAS
implementation. nossible one of the most advanced Italian SMEsin the EMAS process.
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Initial Environmental Review

Lati'sinitial environmental review took into consideration all the environmental effects associated with the activities of the Vedano Olonasitein order
to identify the most significant ones. According to the EMAS Regulation (Annex |.B.3), the review was performed taking into account normal and
abnormal operating conditions; incidents, accidents and potential emergency situations; past, current and planned activities.

The most important environmental effectsidentified by performing theinitial environmental review were:

dust and noise emissions within the warehouse and in the metering, base mix preparation and extrusion aress,

washing water and degassing water production;

production of urban, specia and toxic/noxious wastes (as classified by Italian legislation);

bad smell emissions.

After examining the environmental effects linked to the activities of the site, aregister of the environmental effects was drawn up (Annex 1.B.3). The
results of the environmental review represent the basis from which the systematic compilation of the register and the subsequent assessment of future
changesto effects was established.

Environmental Policy and Programmes

The main principles of Lati's environmental policy are the following:

to comply with all legal requirements applicableto the site;

to protect the environment;

to respect the physical and mental integrity of human beings.

On the basis of these principles, the company decided to prepare periodical improvement planswith the goal of evaluating the consequencesfor the
EMS of each process/product innovation. After these evaluations, the EM S manager prepares specific action plansto ensure that there are monitoring
and control of al the environmental effects connected with the different production aspects. The manager submits these action plansto top
management to enable all the environmental aspects connected with each project to be accurately evaluated.

The most interesting characteristic of Lati's environmental policy isits close link with the entire planning process of the company, i.e. itisvery
important for top management to take decisions about process/product innovations which also take into account the opinion of the EM'S manager.
Without thislink. the environmental policv is destined to becomeiust aformal declaration of principles.
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After theinitial environmental review, Lati undertook the following actions:

dust exhaust bag filter and fume hood installation in all areas with dust production, in addition to dedicated dust exhaust equipment for the metering
department;

soundproofing protection of the most noisy equipment (delivering booster toward silos, cutting machines, cyclonesinstalled on extrusion lines,
conveyment piping for storaged products etc.);

installation of two treatment plants for industrial water coming from the production and cleaning activities (analysis of water before and after
treatment is performed on amonthly basis);

installation of adegassing water treatment plant: waste water coming from this plant is stored as special waste, but through a dedicated physical
chemistry plant it istreated and returned to the closed circuit;

all wastes are stored in dedicated areas with waterproof bases, wastes are packaged in order to avoid any dispersion both to the environment and to the
ground. No significant accidents have happened in the past, but still prevention measures have been adopted to avoid incidental lossesto the ground
of noxious classified substances;

the smoke deodorization plant completed in 1990 is presently the biggest in Lati. All emissionsfrom the production lines are conveyed towards a
single centralized pipe for exhaust air collection, and sent to the deodorization plant, after sodium hypochlorite oxidation, when it is possible to send
the emission to the air.

All these actions enabled L ati largely to comply with current environmental |egislation and to pursue the continual improvement of its environmental
performance. Nevertheless, in order to realize thisimprovement, Lati decided to strengthen its efforts with the aim of reducing odours connected with
its activity. In the past, odour had created several problems with the company's relationship with the local community. The siteislocated in avery
densely populated area. In the 1950s, at the beginning of the site's activity, the areawas an agricultural zone, but the small town grew quickly during
the 1960s and 1970s. This fact makesthelocal population pay agreat deal of attention to Lati's activities and the company has to monitory
continually the odours produced by its activities. Thisiswhy, in 1990, Lati decided to invest alarge amount of money in the installation of anew
deodorizing plant.

EMS Implementation

After carrying out the initial environmental review and defining its policy and programmes for the most significant environmental effects, Lati had to
define, organize and implement itsEM S, the main goal of which isto realize the environmental programme. Following the definition given by
EMAS. Lati desianed its EM Stailored to the needs and characteristics of the site.
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From the organizational point of view, there isan environmental committee composed of arepresentative of top managers, the EMS manager, the
production manager, the company doctor, the personnel manager and three representatives of the employees. Lati clearly definesthe responsibilities
and resources of the EM'S manager in strict relationship with top management. His’her main tasks are:

to guarantee compliance with all the environmental legislation relevant to the site;

to draw up the annual action plan to realize the environmental policy;

to write and diffuse environmental procedures,

to organize and conduct periodical internal audits;

to prepare (in collaboration with the internal medica service) the annual safety plan;

to write the environmental statement;

to coordinate the activities of the environmental committee.

Moreover, there are other tasks and responsibilities connected with environmental management. In particular:

top management defines the policy, decides the programmes, receives the audit reports and approves the statement;
the production manager isresponsible for the environmental performance of the site.

Direct involvement of top management, and not only of the EM S manager, in the environmental management of the siteis a necessary condition to
enable the EM S to reach the company's objectives. Because of this, Lati isableto:

involveall the employees actively in the environmental management system, keeping them informed about technical, organi zational and legal issues;
guarantee the necessary balance between the responsibilities and resources given to each department;

continuously verify the adequacy and compl eteness of resources in relation to corporate objectives,

encourage the spontaneous creation of working groups and committees to improve the diffusion of information and skills.

A relevant rolein this approach is played by the computerization of information flows. Lati decided to become, by the end of 1999, a computer-
integrated enterprise. Thisgoa will be achieved by the following: the introduction of afibreoptic network (199295), the computerization of the entire
organization (more than 100 PCs are operating in the company) (199194), the creation of a geographic network involving all departments and the
commercialization network (199399) and the compl ete automation of the manufacturing activities (199196).

In this organizational approach human resource management is crucia. The company prepared an internal training plan with the aim of satisfying the
aeneral trainina needs. individual needs and the trainina needs of new emolovees. All trainina
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activities have a specific part to play regarding the environmental management system, both general and specifically connected with individual tasks.
Personnel training is one of the area where the intergration between health, safety and environmental management is most fruitful for Lati.

Procedures and documentation management are comprehensive. Lati prepared the following documentation: environmental review, improvement
plans, register of the environmental effects, EMS manual, organizational procedures, operating procedures, audit reports, instrument calibration
reports, design reports, noncompliance reports, product safety schedul es, maintenance reports, training reports, environmental effects of
subcontractors and customers, and the environmental statement. Thisisalong and complex list. Each document has its own procedures for writing,
collecting, updating and diffusion. The experience gained by Lati in the quality management was very useful in organizing its documentation for the
EMS. It is necessary to document the EM S to help both the company's management and the verifier. Nevertheless, it is very important for the
company to avoid excessive production of documentation that could become a serious problem and compromise the efficiency of the entire
management system.

Thelast EMS element to consider is the auditing activity. According to the definition given by the EMASregulation, Lati considered auditing the
main tool for redefining and monitoring the efficiency of its EM S, for reformulating its environmental programmes and objectives and, if necessary,
for modifying the EMS. Lati prepared specific working documents for conducting audits, established an audit plan and trained a group of internal
auditors. It is very important to emphasi ze the fact that the audit teams directly refer their results to the company's top management, who can take all
necessary actions from the audit.

Lati's decision to use the internal audit in thisway cannot so easily be extended to other SMEs. The human and financial resources required for the
implementation of an audit activity is not alwayswithin SMES reach, so they often use external consultants. Lati took the decision to use internal
audits because of its strong approach to improving itsinternal human resources.

External Communication

Asaready mentioned, the siteislocated in the middle of avery crowded zone. Thisiswhy the company decided to adopt a proactive and transparent
approach to its environmental communication. Lati drafted and diffused the environmental statement paying particular attention to the two
requirements defined by the EMA S regulation for the statement to be concise and clear. The statement was drafted on the basis of the environmental
effectsidentified as significant by theinitia environmental review.

The statement included the different activities performed in each department, with asimple description of the processes which take place in the plants
and their associated environmental effects. A brief descrintion was aiven of the environmental
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management system and of the environmental programme, including summarizing, clearly and exhaustively, the practices, procedures, processes,
responsibilities and resources necessary for implementation of the programme.

The statement is addressed to the "public”. Lati identified its most important public or stakeholders as employees, thelocal community, the local
health council and regulatory bodies, customers and suppliers. The company took due account of the widely differing technical skills, scientific
knowledge and environmental culture of each of these stakeholders, trying to give al the relevant information in the statement but at the sametime
avoid adopting technical and specialist terms

Conclusions

The company analysed in this chapter is not representative of the average cultural and managerial level of Italian SMEs. Historical, economic and
technical reasons have led Lati to adopt a proactive management approach. Flexibility, technological and organizational innovation, adoption of
cleaner technologies, the pursuit of continual performance improvement and globalization of its marketing approach are afew of the key approaches
which explain Lati's behaviour. They also indicate why the company decided to adopt a proactive approach towards environmental management.

The familiarity of the management with clearly defined responsibilities, involvement of all departments and employeesin this process, dataand
information circulation and continual monitoring of performance facilitated the EM S implementation. The decision to pursue integration between the
quality system and the environmental management system isanother interesting point emerging from this case study. When acompany's management
understands all the similarities and differences between quality systems and environmental management systems, they have the opportunity of
exploiting many organi zational and managerial synergies.

At the end of the processleading to EMAS registration, Lati identified the main benefits connected with the implementation of an EMS. They were:
higher capability in the planning activity;

increasesin environmental management efficiency;

higher level of competitiveness (e.g. in relations with customer and suppliers);

reduction in management costs (e.g. operational costs, energy consumption, risk assessment);

improvement in the process of self-evaluating skills;

improvement in the relationship with local stakeholders;

devel opment of the corporate environmental culture.

Note
1. The authors aive soecial thanksto Maurizio Gilioli and Fabio Iraldo for their comments and sucoestions.
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35
Achieving Improvementsin Production through Environmental Management Systems

ChrisBurleigh

Introduction

Participation in a pilot study during 19924 on the implications for small companiesintroducing BS 7750 and the Eco-management and Audit Scheme
(EMAS), which resulted in promising initial results, led the managing director of an aluminium casting company to make the corporate decision, in
the autumn of 1994, to pursue certification to BS 7750 and | SO 14001, once the international standard was adopted. Responsibility for its
implementation was given to the group health and safety coordinator. This decision was based not only on the prospect of customers futureinsistence
on suppliers having legitimate environmental policies, but also on the expectation of improved productivity and efficiency. The case study that
followsisan example of how this medium-sized organization has benefited from the introduction of an environmental management system (EMS).

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & Sons Ltd.
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Company Profile

The company employs some 400 personnel in the manufacture of high-volume quality aluminium castings, mainly for the automotive industry, from &
gravity diecasting process based on three sites, two located in the West Midlands which produce small and medium-sized castings and the third in
Waleswhich specidizesin larger sizes.

The company had already achieved several coveted standards for quality management systems, including BS EN 1SO 9002 and Ford Q1.
Consequently, it wasfelt that to avoid duplication and confusion any additional management system elements such as BS 7750 and 1SO 14001 should
be designed to operate within the existing framework of documentation. On examination of the requirements of BS 7750 and the early drafts of 1SO
14001 it was apparent that there was alack of internal resource and environmental knowledge and so external skills were acquired through Target
Environmental Systems, aspecialist consultancy which had designed and implemented EM Sfor several blue-chip companies.

Training

A more detailed training programme was initiated after the company received approval from thelocal authority to operate a prescribed process and
the managing director had approved, in February 1995, theinitial draft of theintegrated quality and environmental management system. Training
included environmental auditing, which wasto use a cross-section of employeesfrom all three siteswho were part of the company's existing quality
auditing team.

Towards Certification

The company was on course for aninitial assessment of itsintegrated quality and environmental management system by the British Standards
Institution (BSI in
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November 1995. The final document, the register of environmental regulations, wasintroduced to the system and the company received an excellent
report from the BS| assessor following the Phase 1 Assessment for BS 7750 for the graphic design and user-friendly format of the integrated quality
and environmental management system.

Potential Incident Teststhe EMS
The following month was to see a potentially major incident that would test the effectiveness of the management system to the full.

On 7 December 1995, the production manager of the Welsh plant recelved atelephone call from the site manager of thelocal landfill site. He reported
that the company's latest delivery of waste sand had been contaminated with a number of shiny blocksthat glistened in the snow when they were
observed during the tipping of the waste.

The waste sand arises from the gravity diecasting process. This process involves manufacturing an inner core made of sand, binding agents and
catalystswhich is positioned inside adie. Aluminium ingots are melted in the main furnace and poured into a holding crucible whileit is transferred
to the location of the die. The molten auminium isthen hand poured using aladle into the die mould and allowed to cool. Once cooled the casting is
removed from the die and the spent sand core is knocked out of the component, thus producing the desired internal features and dimensional
characteristics with minimal machining requirements. The waste sand is then collected and sent to landfill viaawaste contractor.

The contamination of the sand identified by the landfill site manager required investigation. The company's "emergency situations rapid response”
procedure was immediately implemented, which included the generation of a"sequence of eventsreport” to record all details and provide the
necessary datafor future analysis. The"emergency situations' procedure was one of the new procedures added to the existing management system.
Thisisdesigned to address al potential major environmental or health and safety incidents with aview to identifying the immediate actions required
in order to minimize the impact on the environment and remove the threat of further damage.

From the description given by the landfill site manager, the "shiny blocks" were obviously sodium, which is added to the molten auminium whileitis
in the holding crucible to maintain and modify the grain structure in the casting. The potential for serious incident occurs when the sodium becomes
damp. It may ignite, or more seriously, when sodium comes into direct contact with water it will almost certainly explode. Hence sodium at alandfill
sitein the middle of winter with snow on the ground was extremely dangerous.

Even though discovering the reason for sodium being disposed of in this extremely alarming manner was amajor concern, especially considering the
volatile nature of
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sodium and its "special waste" status waswell publicised within the company, theimmediate requirement wasfor the potentially explosive situation
at the landfill site to be made safe. The landfill site manager wasinformed that the material was suspected to be sodium and given safe handling and
storage instructions over the phone. Within 15 minutes of receiving the phone call the production manager, site superintendent and afoundry
operative went directly to the landfill site with a container of paraffin which would provide a safe medium to store and transport the sodium.

On arrivd at the landfill site the foundry personnel reported to the site manager's office, where they were informed that 56 25 g blocks had been
discovered and placed in abox for safety as advised. A subsequent search of the landfill site was undertaken and a further three blocks of sodium
were found. All 59 sodium blocks were made safe after being placed in paraffin and transported back to the foundry.

On their return, the production manager informed the local Environmental Health Department of the situation. This department announced its
intention to send environmental health officers to make avisit to the foundry and conduct an interview into the incident. Thiswas arranged for four
dayslater, on 11 December.

Investigation and Identification

Having successfully removed the potential for a serious accident, the next step in the procedure was to investigate and identify the causes and take
preventiveaction.

Initial findingsindicated that the skip had been part of ageneral clean-up operation to improve the visual appearance of the factory. All employees
involved in this clean-up wereinterviewed to determineif they had accidentally or in ignorance placed the sodium in the sand skip. All employees
reported that they were well aware of the safe storage, handling and disposal requirements of sodium due to the training they had received. Also none
of the staff could recall placing any sodium in the skip by accident. Further investigation failed to identify the source of the contamination.

Following the meeting with the local Environmental Health Department a copy of the "sequence of events' report was taken by its representativesto
confirm the facts. It was decided that, although the source of the contamination could not be identified, the site's emergency procedures had been
effectivein preventing a more serious outcome and so no further action wasto be taken.

Although the local Environmental Health Department had been satisfied, the group health and safety coordinator was still concerned that there was
the potential for arepeat incident, as the company had not closed the loop in preventing reccurrence. As part of the overall company policy of
cascading information throughout the organization, details of the sodium contamination were made available at the other two sitesin Birmingham.
Thefindings of the investigation were a so referred to the company's "improvement team" to determine further actions.

Another new procedure, "communications' wasto play asmall but invaluable part in the next stage of the process. Thisrequired all environmental
information to be
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channelled through the group health and safety coordinator who, because of the register of environmental regulations, was also aware of legislation to
phase out the use of sodium by the end of 1996. Following discussions at the other two plants, an employee made the suggestion that the sodium coulc
possibly be replaced by strontium. Strontium had already been on trial at the sister plants for several weeksfollowing aquality initiative and this
suggestion triggered the "preliminary feasibility" procedure and was passed to the improvement team who were tasked with processing theinitiative
and undertaking further trials.

When thisinformation reached the improvement team it was discovered that a second initiative was aready underway, instigated by the improvement
team themsel ves when they had decided to find an aternative to landfill disposal for the waste sand from the process.

Initial indications were that the strontium would be more expensive to operate than sodium due to higher raw material costs, but data from the other
plants had shown that the effects of strontium were evident for nearly three times longer than sodium, and so a preliminary capability study was
undertaken to determine actual results on the larger components.

Capability Sudies

Theresults of the capability study revealed some encouraging facts. Data from the study confirmed that the effect of the strontium was evident for
three times aslong as the sodium, so it was cost-effective to introduce strontium use as a substitute for sodium. In addition, using strontium resulted
in aremarkable improvement in the quality of the products produced, i.e. the number of leaking castings was reduced by almost 30%.

L eaking castings have to be reworked using a process called impregnation, which involves subjecting each component to pre-wash, vacuum drying
and cooling processes. Vacuum impregnation of a sealant and drainage operations follow and finally a cold water wash is given before ahot water
cure. The company had been spending on average £20 000 per month on the impregnation process before the strontium was introduced, but the
average costs have now been reduced to around £14 000 per month. Another benefit of strontium's introduction was improvementsin the working
environment for the workforce, who had for some time raised concerns about the use of sodium and its visible emissions.

One further benefit of strontium/sodium substitution was the increased working life of equipment. Due to the extremely aggressive nature of sodium
the working life of the 70 holding crucibles within the company was originally between 12 and 14 weeks; on changing to strontium it was found to be
extended to around 1618 weeks. Each crucible costs between £265 and £380 depending on size, thus the annual saving to the company wasin the
region of £11 000.

While a satisfactory conclusion had been found and implemented for theinitial problem of sodium contamination, the improvement team was finding
it more
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difficult to reach asolution for the disposal of waste sand. Once again, the communication procedure was to play its part in giving the initiative a shot
inthe arm. The group health and safety coordinator received information from amajor customer's environmental advisory department that landfill
charges were set to rocket over the coming years. The company produces in the region of 5800 tonnes of waste sand every year, for which they were
paying £6 per tonne for landfill. The anticipated charges for the first increase alonein 1996 were for £13 per tonne, raising annual charges from £35
000 to nearly £80 000.

During the course of the environmental effects and analysis procedure aconcern was raised in the failure modes effects analysis (FMEA) over the
toxicity of the sand due to the possibility of it leaching resin binders. Subsequent soil analysis proved this to be unfounded, but while the sand was
found to be non-toxic the company decided to classify it as having "moderate environmental impact" due to the large amount generated. This
classification, coupled with the forthcoming increase in landfill charges, hel ped to focus attention on finding an effective alternative to landfill.

Feedback from the supplier environmental assessment questionnaire, sent out to all suppliers of products and services as part of the vendor assessment
procedure, was scrutinized with renewed emphasis on the use and disposal of sand. The review indicated that the sand supplier knew of an outlet for
waste sand. When the supplier was contacted it was discovered that the supplier sold its own waste sand to various sectors of the construction
industry. However, the improvement team'sinitial attemptsto find an outlet for the waste sand were unsuccessful. They were repeatedly told by slab
and brick manufacturers that they had a plentiful supply of cheap sand available and that they would not be interested even if the sand were to be
giventothem.

The setback may have proved too much for another organization, but the company was determined not to incur the additional landfill costs. Shortly
afterwards and following discussions with its suppliers and contacts in other industries, areclamation process was brought to the improvement team's
attention. This process seemed to provide theideal solution. It involved incinerating the sand to remove all traces of residue. The processwas
immediately put on trial at the company's Welsh plant. The results of the trials were judged to be excellent, with reclaimed sand as good as virgin
material in both appearance and performance.

Unfortunately, there was amajor obstacle in the way of the reclamation process. The component which had the biggest usage of sand cores originally
had an expected life span of only two years, so with the price for the reclamation unit at £200 000 and additional running costs to take into account,
best estimates put the payback period at around four years. Due to concern about the company's ability to sustain the level of usage the reclamation
processwas not viable, and so the search for an acceptabl e alternative continued.

Once again, theimprovement team went back to the company's suppliersto dig deeper than ever and eventually, despite being told on severa
occasions that thev were wastina their time. an end user was found within the construction industrv.
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Following initial discussions the potential "customer" was reluctant to pay for the sand and even refused to arrange or pay for collection, which
looked initially to be unacceptable. However, following adetailed costing exercise, even accepting non-payment for collection wasfound to provide a
net cost saving for the company of between £5000 and £10 000 per annum without taking the higher landfill chargesinto account.

With the initiative making progress, the following weeks saw various other ideas for using the sand in construction applications, of which three are
now in the process of being investigated by the improvement team. While afinal decision has yet to be made, the company is confident of saving even
more money.

Whilethis exampleillustrates how a potentially dangerous mistake can provide the impetus for acompany to find better, cleaner solutionsfor
production and save money in the process, the emphasis of the company's management system is on prevention rather than cure.

Environmental I nitiatives
Many other environmental initiatives have been instigated as aresult of the BS 7750 programme, including the following.

An environmental audit revea ed that many metal objects, including the metal straps for banding a uminium ingots together, were being placed in the
general waste skip for which the company paid its waste contractor to dispose of to landfill. The company now collects all metal materialsin ascrap
metal skip for which it receives payment on the contents.

Following amajor bresk-in at one of the Birmingham plants which resulted in £55 000 damages and |oss of equipment, avisit from thelocal crime
prevention officer revealed that the site had many hiding placesfor burglars and suggested an open-plan approach. Thisresulted in selling obsolete
tooling which was stored on site, raising approximately £25 000. Further plans are in hand to sell off obsolete silos which will also improve the
appearance of the site.

Another initiative was originally driven by one of the major customers who wanted to change from cardboard packaging to durable returnable
packaging. The company approached its other customers who agreed to 50/50 funding in return for a piece price reduction.

The company'sfuture initiatives and one currently being investigated include crushing the spent sand cores to reclaim auminium fragments and
flashings. While no accurate costings are yet available, with raw materia costing £1200 per tonne and with approximately 500 000 castings ayear,
the expectation is for the payback period to makeit aviable investment.

The company has now adopted Target's schematic diagram and flowchart format for its compl ete management system which will greatly assistin
trainina emplovees and also reduce time spent on maintainina the svstem. Plansfor certification are
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scheduled for final assessment to | SO 14001 by BSI during the spring of 1997 and, with the guidance the company is receiving from Target
Environmental Systems, it is confident of being successful at the first attempt.

In the months|eading up to the sodium contamination incident the group health and safety coordinator had made repeated attempts to get one of the
company's two waste contractors to complete a supplier environmental assessment questionnaire. He eventually gave up and granted the whole
contract to the proactive waste contractor who was more than willing to share information and views. He now feels that this decision has been
justified. He lacked confidence in the other company which was obviously being evasive. Thisled him to give hislegal responsibility for the disposal
of waste to a proactive organization that also employed the services of alegitimate landfill site. This proactive organization has not only helped the
company avoid amajor incident, but also saved them alarge amount of money in the process. As the group health and safety co-ordinator himself has
said, "For al | know, if | had kept the other company on we may still be waiting for someone to find the sodium, and that may have been achild
somewhere!"

Conclusion

While the company has seen some impressive savings from its environmental management initiatives, there has been some discussion over whether
these savings will be seen again. While nobody can foresse the future, onething isfirmly believed at every level within the company: the integrated
quality and environmental management system will not necessarily identify huge ongoing cost savings, but it will help the company to avoid cost-
added elementsin thefirst olace.
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36
The Practical |mplementation of BS7750, EMAS and 1SO 14001 Within a Medium-sized Manufacturing Site

Ken Jordan

Introduction to Akzo Nobel Chemicals' Gillingham Site

Thesitein Gillinghamis part of the business unit polymer chemicals, within the chemicals group of Akzo Nobel. The site was officially opened as
Novadel Ltd in January 1938 for the production of white lead, associated paint products and additives for the flour-milling industry. The 18-acre site
on the banks of the river Medway in Kent is now one of four major organic peroxide producing locations within the EU operated by Akzo Nobel's
chemicalsgroup and empl oys some 140 personnel.

Five major manufacturing units, with several minor units, produce speciality chemicalsincluding organic peroxides for the plastics and rubber
industries and a monomer for the production of an organic glassfor the optical industry. The site exports 95% of its manufactured tonnage outside the
UK, with Europe taking two-thirds of the total production. The Middle East and Far East are fast-growing markets, with salesto these areas
increasing from 10% of total salesto 20% in the last three years. The site also serves as a UK distribution centre for other Akzo Nobel products
produced outside the UK.

Environmental Management Systems and Cleaner Production, edited by R. Hillary.
a 1997 John Wilev & SonsLtd.
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The site was registered to | SO 9002 in June 1990. A commitment to achieve the investorsin people award was signed in June 1993, with registration
in February 1996. The site was assessed for the British environmental management standard BS 7750 in March 1994, with accredited certification
granted in March 1994 and registered to the European Union's Eco-management and Audit Scheme (EMAS) in August 1995. Gillingham was runner-
up for thetitle of "Kent Company of the Year" in February 1994 and 1995, second in the "Kent Exporter of the Y ear" award in March 1994 and
winner of the "Kent Business Award" for the environment in 1995. The siteis also asignatory to the CIA Responsible Care Programme and a
member of the CBI Environmental Business Forum.

Thefinal step to EMAS registration was taken in June 1995 when the site's public environmental statement was verified by BVQI. In July application
was made to the Department of the Environment and the site was registered to EMASin August 1995. The site was also certified to the draft 1SO
(DIS) 14001 by BV QI in March 1996 achieving certification to the full standard in October 1996.

Thesitein Gillinghamisa"top-tier" CIMAH site (control of industrial major accident hazards), due to the storage of over 200 tonnes of oganic
peroxides. However, due to only a negligible amount of emissions of VOC and other prescribed substances, the siteis not required to obtain
authorization for its processes under integrated pollution control (IPC). Thisisafairly unusua situation for a chemical manufacturing site and
allowed the company to concentrate on the environmental management system BS 7750.

BS 7750 Environmental Management System

When planning the introduction of BS 7750 the company used the implementation circle from the front of the standard. However, this had since been
modified to include training and the environmental statement required for EMAS (Figure 36.1). It started off with acommitment when the standard
was launched in March 1992 and in March 1994 it received accredited certification to BS 7750. Akzo Nobel has a corporate policy to introduce
environmental management systems (EMS) in all of their plants and when it compared Akzo Nobel systemswith BS 7750, the standard was, at that
time, superior; arecent update of the Akzo Nobel EM S has now brought it into line with EMAS and I SO 14001. However, an integral part of the
Akzo Nobel EM Swas a Dutch chemical industries environmental questionnaire. This questionnaire was used to carry out theinitial environmental
review. The auestionnaire was modified to suit the particular circumstances of the Gillinaham site's operations and was used for the initial review.
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Initial Review

The sitewas split into 25 different areas and different people were assigned in these areas to compl ete the modified questionnaire. The questionnaires
werethen correlated together and summarized to give abase linefor the site's environmental performance.

Several targets and objectives wereidentified from thisinitial review. It was clear that the site met all environmental legislation. However, it was
difficult to quantify its environmental performance. The company decided to compile asite environmental information manual which could be
updated annually so that it could maintain detailed records of its performance for air, land and water discharges. The site environmental information
manual has made the writing of the EMASS statement considerably easier. The compilation of the manual took approximately six months and was
carried out by two chemical engineering sandwich students from Bradford University. Systemswere set up to monitor and correl ate environmental
data, on amonthly basis, such that the annual update of the manual was asimple task.

The advantage of such asystemisthat it iseasier for the statement's accredited environmental verifiersto prove that the information is correct and
therefore reduces the time required on site and also the cost. It was also obvious, at an early stage, that everybody should receive basic environmental
awarenesstraining.

Environmental Policy

Itisessential, when developing the policy, that all the site's senior managers "buy in" to it and this was achieved by them all jointly developing and
agreeing the wording together. Although it is essential to BS 7750and | SO 14001that everyone understands the policy, it isclearly the senior
managers who can carry it out effectively. Thepolicy is:

Akzo Nobel ChemicalsLtd, Site Gillingham has established and will maintain an environmental management system to fulfil the requirements
of BS7750, 1994, as a minimum standard. This system, covering all the activities on site, will ensure compliance with current UK
environmental legislation, best available practices and achieve abal ance between economic, socia and environmental responsibilities. Weare
committed to avoiding damage to the environment by any of our actions or operations.

Site Gillingham is dedi cated to continual improvement of environmental performance and efficient use of resources, which will be achieved by
setting and ensuring successful implementation of environmental objectives. This policy will be made publicly availablethrough the site
annual environmental report and will be understood. imolemented and maintained bv all levelsin the oroanization.
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The environmental policy allows for the management to manage the business, especially to achieve a bal ance between economic, social and
environmental responsibilities. It is clear that management plansto improve environmental performance as required by BS 7750 have different time
scales and need to be reviewed regularly to ensure continual improvement.

Training

After publishing the policy, all employees on the site received environmental awarenesstraining. This half-day training session included general
environmental awareness and explanation of BS 7750 and a group exercise to see how people could personally contribute to improving the site's
environmental performance. The environmental awareness training took place in about 10 sessions on site. Feedback from these sessions was brought
together into projects which were incorporated into the site's environmental targets and objectives. It isimportant at this stage that everybody on siteis
aware of the environment and feels part of managing the site's environmental performance.

Carrying out environmental awarenesstraining at an early stageis essentia. To ensure that any environmental management system works, everybody
on site must be made aware of environmental issues, as a paper system will not work without the commitment of people. To reinforce the site's
commitment to the environment, asite environmental magazine is published every six months to communicate performance and the progress of the
site projects. It was interesting to note that the enthusiasm for environmental issues was much greater than with the original total quality training. This
isfurther demonstrated with the setting up of an office recycling project. This project involves office personnel and has links with the local council
and recyclers passing the message into the community, with some of the savings being given to charity.

Management Responsibility

< previous page page 341 next page >



< previous pade page 342 next paae >

Page 342

Legislative Reqgister

The site managers would not consider themselves to be expertsin the area of legal regulations regarding its operations and therefore, to maintain an
up-to-date system, they use the Barbour Index. Thisisa professionally prepared system which gives aquarterly review of updates or changesin
legislation. The health, safety and environmental manager is responsible for ensuring that any changesto current legislation affecting the environment
are communicated to the responsible managers on the site.

Register of Significant Effects

When generating the exhaustive list of effects, consideration should be given to all raw materials, final products, processes, plants and buildings for
their effect on air, water and land resource usage and nuisance, taking into consideration both normal and abnormal conditions. To produce thislist
could be quite amammoth task; however, thisinformation was already available through Control of Substances Hazardous to Health (COSHH)
assessments. The COSHH assessment information was modified and put into aform which could be used to assess what the effects of the processes
actually are, but not how significant they are. The site was again split into 25 areas and competent people were assigned to fill in theforms. Thislist
was then screened against certain criteriawhich can define a significant effect. Deciding what is "significant” is not easy and cannot be based on one
person's judgement. To make the system easy the following four criteriafor significance were devised:

1. Where the magnitude of the effect, or the probability of its occurrence, isvery small.
2. Where under normal or abnormal operating conditions thereisasmall probability of aminor environmental effect.
3. Where under normal or abnormal operating conditions there is asignificant probability of aguantifiable environmental effect.

4. Where under normal operating conditions, the operation has the potential to cause a major effect on the environment or change the status of the site
under environmental legislation.

Four different criteriafor significance were chosen so that they ranged from an insignificant effect such as spilled water to a significant effect when
under normal
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operationsthe plant or processis operating illegally. The exhaustive list of effects can then be given an environmental significance.

Each item in the effects register was assessed against these criteria and assigned a significance on the scale of 1 to 4. Thiswas carried out by ateam
consisting of the health, safety and environmental manager, arepresentative of the production department and the process and quality control
manager. |t was decided that an effect of three or greater should be classed as a significant environmental effect and the register of significant effects
could then be compiled.

Oncethislist of significant effects has been prepared, then, based on the environmental policy, targets and objectives for environmental improvement
can be set. Thelist of significant effects produced awide variety of objectives, but none of them a surprise. The cost implications were also varied.
The projects ranged from an expensive £0.3 million waste water treatment plant to low-cost solutions such asrationalization of storage facilities and
improvement of the site's emergency plan and training.

Management Programme

Thereqister of effects givesvisibility to the problem areas and therefore allows them to be managed effectively.

System I ntegration and Auditing

The site's quality management system and environmental management system structures are very similar and the requirements of BS 7750and now
1SO 14001have been integrated into the site management system. This has many advantages: first, that internal audits are not carried out differently
for 1SO 9000 and BS7750. The siteis also not auditing twice for the different standards. Internal auditor training is seen as an important part of
maintaining the system, however the internal audits are basically 1 SO 9000 system audits. A management system internal auditor requires both 1SO
9000 auditor training and practical environmental auditor training sessions for specific site needs. Although system auditing isall that is required by
BS 7750. the next lodical sten isto carrv out nerformance auditina. which will smolifv the oreparation of the EMAS statement.
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Internal performance auditing and verification of the EMAS statement are closely linked. A verifer will spend lesstime verifying an EMAS statement
if theinternal performance audit system is adequate to meet requirements. L ess time should mean less cost, so al can benefit from internal
performance auditing.

EMASRegistration

Since the launch of the standard in early 1992, the site has implemented the environmental management system step by step and finally received
accredited certification to BS 7750 in March 1994. The site is part of the polymer chemicals business unit, which is an international business, and
therefore the next logical step wasto go for EMAS registration and thefinal step was a verified environmental statement.

The Environmental Statement

Thefirst mgjor difference was that the EMAS statement had to be site specific. Much of the corporate information included in the original report was
not relevant to the environment. Second, it had to be written so that it was easily understandable by the public. Thisinitself isdifficult, as many
technical and legislative abbreviations are used and explanations had to be given. To obtain some unbiased comments, the statement was given to
different non-technical people on the site, all of whom some very useful comments on the simplification and understanding of the environmental
statement.

The advantage of providing areport in 1994 was that progress and achievements during the past year could be reported and also the future
programme for 1995 and 1996 outlined.

The environmental performance indicators were related to the site's significant effects. However, guidelines on what actually need to be reported are,
asyet, unclear. Thereport did include energy usage, environmental costs, waste disposal and fairly detailed information on waste water discharges. A
statement regarding the use of raw materials was a so required by the regulation and this caused the most problems. A measure of key raw material
conversion efficiencv was eventuallv broduced but thisis specific to the site and adonts afairlv technical aooroach.
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The Benefits of EMAS Registration

Managing the environmental must be an integral part of any site's operation. Aswith health and safety, it does not guarantee that there will not be an
incident but it does minimize the probability of one occurring. Managing the environment also makes very sound financia sense, in both thelong and
short term. An energy reduction project for the site showed areduction of 18% from 1993 to 1994.

Finesfor environmental pollution incidents are becoming larger and, along with the adverse publicity which acompany receives, can significantly
affect the future profitability and investment of asite.

It has taken three personyears to implement the environmental management system on the Gillingham site, without the use of consultants, and it has
certainly been time well spent.

Note

It is acknowledged that the basis of this chapter has already been used in various materials by Akzo Nobel ChemicalsLtd, and in particular, as
part of its EM S proarammes.
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