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PREFACE

Although envi | problems of industrial origin are long-standing, attempts to deal with
them in developing countrics are relatively recent. As Malaysians and members of the global
community, we incessantly strive for long-term economic growth that creates jobs while improving
and sustaining a clean and healthy environment. Realising these goals requires environmental
0 ies and technol, that address the need to remediate past environmental
damage while helping us shift emphasis from waste 8 llution p i
and more efficient use of valuable res The develoy and impl, ion of new concepts
| 2 | in particular the 1SO 14000 serics, are emerging as
important tools within an organization’s overall management systems geared towards realizing these
intenuons.

of envi

1SO 14000 is a new series of cnvi | g dards that provides
with guidance on setting up environmental management systems that can be integrated with other
management functions to assist organizations achieve satisfactory environmental and economic
performance. The 1SO 14000 standards were developed as a result of two events: the Uruguay
Round of multilateral trade negotiations under the General Agreement on Tariffs and Trade (GATT),
and the United Nations Conference on Environment and Development in Rio de Janeiro in 1992.
While GATT worked to remove technical barriers to trade, the UN Conference helped gain the
c i of the global ¢ ity to the protection of the environment. The 1SO 14000 series
is expected to help bridge the twin objectives of protecting the environment while expanding the
world cconomy. A comprehensive and effective environmental management system can assist a
company to manage, measure, and improve the envi | aspects of its operati Itcan lead
to more cfficient compliance with mandatory regulatory and voluntary environmental requirements
and help companies to incorporate environmental management practices into their overall business
operations. In shorr, the working philosophy in the develog of 1SO 14000 dards can be
stated as

Better environmental management will lead to beteer environmental performance,
increased cfficiency, and greater returns on investment.

The 1SO 14000 standards have been described as the new global passport for international trade.
Businesses of all sizes will need to face the fact that it is expected to become the de facto international
standard for proactive environmental management practices and a requirement for conducting
international trade and businesses. Hence, there are two major reasons for organizations to adopt
the ISO 14000 standards:
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* To ensure continued access to global markets and ¢ who require ¢

the standard as a condition of business.

* To respont to increasing interest of regulators in adopring the 1SO 14001 environmental

management systems standards in regulatory reform initiatives throughout the world.

Although it may be too early to predict how the practices advocated by 1SO 14000 will accomplish
the two goals of expanding the global cconomy while ensuring compliance with environmental

lards, the 1ISO 14000 dards will make envi | implicati al
processes and technologies more transparent, and will promote ecological efficiency, the transfer of
environmentally sound and clean technologics.

iven though increased environmental performance
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may not be so apparent at this moment in time, the tols needed and the path that we need to travel
towards sustainable practices are laid down by the ISO 14000 standards.

The Malaysian g has exp dakeen interest in encouraging industries to adopt a systems
approach towards environmental pollution control and management by incorporating provisions
for auditing of environmental management systems in the 1996 EQA Amendment. Malaysia has
also, through the Standards and Industrial Research Institute of Malaysia Berhad (SIRIM), adopred
in December of 1995 the first of the ISO 14000 series as the provisional (P) Malaysian Standard
(MS). Preparations 1o impl 1 I systems will undoubtedly present
new challenges as well as golden opportunities for many. Obviously, organizations must familiarise
themselves with these environmental management tools. In addition, government officials and
public sector policy makers, especially those involved in industry, technology and trade mateers,
should begin to take appropriate action. Unfortunately, there is not much guidance available to
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assist g and private org; ions - in particular the small and medium scale industries -
to utilise these environmental management tools effi ively. The shift to more cost effective,
competitive and more envir lly responsible methods of production requires a deeper

understanding of the entire production process and of the technologies involved. As the capacity
for handling management issues has become a key requirement, a more sophisticated education and
training of firm managers, engincers and other senior staff involved in the creation of technological
innovations is needed to understand the links with technology performance, competitiveness and
environmental benefits.

Universiti Putra Malaysia has developed a training program for the implementation of environmental
management in accordance with emerging best practices in industries, This training program
being implemented within the framework of UNEP's Network for Environmental Training at Tertiary
Level in Asia and the Pacific (NETTLAP) and the Malaysian Inter-University Network for Training
and Research on Environmental Management (MATREM). This book has been prepared
simultancously with a series of training modules and manuals for the 1SO 14000 standards on

environmental management. The successful creation of the book was the outcome of a joint efforc
of those at Universiti Putra Malaysia (UPM), the National C ittecc on E | Standard
(NACES), United Nations Environment Programme (UNEP) and the Danish Cooperation for
Environmentand Development (DANCED). This book is written with the hope that it will constitute
the basis for the dissemination of information on the ISO 14000 serics of standards in Malaysia and
chart the path needed to make our way forward towards a sustainable future.
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INTRODUCTION =

MUHAMAD AWANG
ZULINA ZAKARIA
MOHD. NASIR HASSAN

Recent developments in the ISO 14000 series of standards have provided new opportunitics
and challenges to both government and industry world-wide. Since 1995, due to the
outcomes of the drafting and approval of the ISO 14001 environmental management system
(EMS) specification, countries and organisations world-wide have been performing
assessments and conducting pilot trials to prepare to conform to the standard. The prime
motivation for seeking conformance varies with the implementers. Governments are
interested in the 1SO 14001 EMS standard as it offers an alternative approach to the

traditional ¢ {-and-control regulatory model that is increasingly seen by critics as
expensive and incfficient. Adherence to the standard is regarded as providing an opportunity
to develop an effective EMS that can d rate a bl dard of envi |

care. For industries and business organizations, conformance is considered firstly for
continued access to markets and customers who require conformance to the standard as a
binding business requirement, and secondly in  the interest of regulators who adopr the
standard for regulatory reform initiatives. Hence, the standard has been described as the
new global passport for international trade.

The proliferation of the international standard proves the global community’s commitment
to sustainable development.  The standard aims to facilitate international trade by
harmonising multiple environmental standards in different markets and by integrating
environmental protection with business activities. The standard will be a means of making
countries realise that the environment is not only a crucial economic resource but an integral
part of the development process, and that its degradation entails both direct and indirect
consequences. However, the disparity that exists between the capacities of the developed
and developing countries will pose challenges to a widespread adoption of the standard.
Developing countries are not always in a position to conform to the standard since they
suffer from inadequate environmental regimes which are usually the result of poverty,
insufficient policy making and inefficient technological capacity, lack of timely access to
relevant informarion, and limited resources. Some countries also lack the political structure
and public support necessary to generate demand for such standards. Hence, in some
places, the ISO 14001 standard is seen as putting up a potential barrier to trade. Although
conformance to the standards is voluntary, wide acceptance of the standard will most likely
make the marketplace or governments demand third-party certification. If the standards
become a requirement for doing business in the international and domestic marketplace, it
will raise a number of concerns mainly regarding its implications on industries of all sizes
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and trade of developing countrics. It was suggested that the impact of ISO 14000 series of
standards will be significant for businesses exporting ro global markets and their suppliers;
preparing for ISO 14000 today is no longer an option, but a matter of survival in the
market.

The developments in the international arena regarding the ISO 14000 standards have serious
implications for the SMIs (small and medium size industries) in Malaysia especially those
SMIs that are export oriented or those attached to multinational companies who are most
definitely conforming to the standards in order to maintain international market
competitiveness. Factors that determine local competitiveness may soon include
environmental management aspects when the use of 18O standards proliferates and is
accepted by governments and industries world-wide and in Malaysia. The current state of
the SMIs in Malaysia will place them at an extreme disadvantage as they do not practise
sound environmental management and lack the resources and capacities to develop and
implement an environmental management system (EMS) and conform to the ISO 14001
EMS standard. SMs, in both developed and developing countries tend to face greater
difficulties in developing an EMS.  In addition, development of an environmental
management system in developing countries is more costly. It is expected that non-
compliance to the ISO standard by the Malaysian SMIs will not only effect the SMIs'
business but also the national economy.

In order to face the new challenges and opportunities brought about by the ISO 14000
series of standards, it is crucial that the Malaysian community come to recognize and
understand their potential implications. Local and foreign experts on the standards have
joined together to produce this new book. This book is a compilation of essays on a wide

array of topics and pressing issues required to successfully understand, initiare, and implement

an 1SO 14000 program. The chapters have been prepared with the objective of providing
basic knowledge on the 1SO 14000 serics of standards. Our experts have provided timely

insights, case studies and essential guidelines to help organizations improve their
cenvironmental performance. The information and knowledge contained herein will power
up the engine needed to move forward towards a sustainable future.

Chapter 2 of the book provides an overview of the ISO 14000 series of scandards and their
impacts on the environment and business operations. Chapter 3 gives details of the history,
development and organization of the ISO standards. Chaprer 4 presents the 1SO standard
that concentrates on harmonization of the terms and definitions used within the SO 14000
standards. Chapters 5 and 6 provide the most important and basic information needed for
the implementation of the 1SO 14000 series of standards, that is, the 1SO 14001
Environmental Management Standard.  Chapter 7 gives guidelines and information on
how an environmental management system can be audited. Chaprer 8 provides informartion
on organizational evaluation by the ISO 14000 standard called environmental performance
evaluation, Chapters 9 to 13 concentrate on the 1SO standards that evaluate product
performance which include life cycle assessment, environmental labeling, design for the
envi and enviro| al aspects in product standards. The chaprer concluding the
book discusses the potential barriers that hinder 1SO 14000 development and
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Introduction

implementation in Malaysia and the strategies that can be undertaken to eliminate the
barriers.

The editors would like to thank all the contributors who have generously given time to
prepare these chapters. Our numerous discussions have helped bring forward whar we view
to be the information that will be most useful to Malaysian organizations in their efforts to
make the best of their ISO 14000 program initiatives and navigate towards sustainable
practices.



THE ISO 14000 SERIESAND ITS IMPACT ON THE
ENVIRONMENTAND BUSINESS

KUN MO LEE

INTRODUCTION

The environmental problems we have today have expanded from local and regional ones to
) P:
global ones. Resource consumption as well as e | emissions originating from

industrial activities pose serious threats to human health and to the stability of ccosystems.

Itis a well known fact that the global environmental carrying capacity has its limits. Natural
resources including mineral ores and fossil fuels, agricultural productivity, and self-purification
capacity of the natural environment have their own limits. Irrational resource consumption
together with irresponsible environmental pollution resulting from the entire product life
cycle - raw material acquisition, manufacturing, use and disposal — are the main causes of
exceeding the global environmental carrying capacity. This is because our industrial structure
and consumption pattern are not environment friendly. Thus, there is a growing concern
that sustainable society may not be achievable.

Industry is the single most important source of all these environmental problems. This is
because human society depends heavily on industrial products to sustain its living standard.
Corporations consume resources and create during environmental emissions during product
manufacture stage. These are, however, not significant compared to that a product gencerates
during its life cycle. In general, envi | load throughout the entire life cycle of a
product is much greater than that from the manufacturing stage. A typical example would
include durable goods such as home appliances and automobiles. Environmental loads
from the use and disposal stages are much greater than that from the manufacturing stage.
For goods like paper towels and aluminum foil, environmental load from the manufacturing
stage is relatively high; however, the total load is still greater than that from the manufacturing
stage.  From the discussion, it can be concluded that environmental loads occurring
throughour a product life cycle is the main cause of today’s environmental problems.

Traditionally, environmental laws and regulations have aimed at commanding and controlling
the environmental load occurring during the manufacturing stage of a product. In other
words, the command and control were centered on the end-of-pipe treatment. Sincere
eftorts have been exerted in implementing the command and control practices in most of
the developed nations although they are burd to most corporations. H , the

global environment problems have not been mitigated: rather, they tend to be aggravated.
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Since 1990, environmental policy makers in the Netherlands and Germany have recognized
thar packaging wastes may be reduced in quantity by imposing a financial burden on the
producer, not on the cansumer. This is the basis of the concept of the extended producer
responsibility (EPR) (OECD, 1996). The norm was that manufacturers were responsible
for the product only during its manufacturing stages (e.g. product function, production
cost and environmental pollution control, etc.). They were not responsible for the
environmental problems caused by the w carded after use. Collection,
treatment and disposal of the waste products were the responsibility of the government and
local authorities. However, under EPR, the cost associated with the waste product’s collection,
treatment and disposal should be borne by the manufacturer. “Typical regulations based on
the EPR conceptinclude the packaging waste order in Germany, the packaging covenant in
the Netherlands, and voluntary agreement on cost bearing of waste automobile treatment

ste product dis

among German auto makers.

In response to the apparent failure of the command and control policies, the emerging EPR
policy and growing pressure from the public, industries decided to take the initiative in
overcoming the environmental problems racher than being pushed by the interested parties
such as governments, environmental activists and the public. The initiative was the
introduction of a voluntary program called environmental g into the g

of corporations.

Environmental management, first introduced in the Netherlands in the carly 1980s, aimed
at implementing cnvironmental management of a corporation by setting environmental
policy and identifying significant environmental aspects of a corporation by (1) taking into
account supplicrs and consumers (2) preparing the environmental and operational programs,
(3) measuring and monitoring the environmental performance, (4) auditing the
g the overall environmental management.

environmental performance, and (5) review
These voluntary measures were acceptable to the government because environmental
management considers not only the manufacturing stage but also the entire life cycle of a
product. Furthermore, it strives for pollution prevention rather than end-of-pipe treatment.
The government in return gave leeway to industries by relaxing some of its command and
control regulations. To ensure proper implementation of environmental management,
environmental auditing of the corporation’s environmental ma
third party was also required. After all, the introduction of environmental management to
the corporation’s management system was mutually beneficial to both industry and

gement by an independent

government.

The environmental management practice has evolved into a system called environmental
management systems (EMS). The EMS quickly spread among various organizations in
developed countries, mainly the UK, the Netherlands, and the Nordic countrics, especially
among multinational corporations. Asa result of proliferation of EMS together with other
environmental requirements for the management of corporations’ environmental issues,

there ged a necessity for dardi

ion of these environmental practices.

The Business Council for Sustainable Development had made a request for the
standardization of the environmental management practices to the United Nations

&
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C ittee on Envi and Develop which in turn passed the request to the
International Organization for Standardization (ISO) in April 1991. In October 1991,
ISO formed the Strategic Advisory Group on Envi 1o eval the ity of

standardization for EMS. After one year of study, they recommended that ISO should
standardize the EMS. As a result, Technical Committees (TC) 207 were formed in June
1993 to standardize the EMS. The resulting documents are the ISO 14000 series.

A major driving force for the s(andardluuon of the ISO 14000 series is a desire for

|mcrnat|ona| standards on envi al al labeli
| performance evaluation (EPE), and |1fc cycle asscssment (LLA) There was
a strong need for international h in developing en dards to deal

with the environmental issues in the coming 21st ccnrury. callcd the century of environment.

The first ISO 14000 series standard was published in September 1, 1996. Itis the standard
on EMS and its document number is 1SO 14001. A guide document for the use of 1ISO
14001 was also published at the same time. This is ISO 14004. In October 1, 1996, ISO
14010, 14011, and 14012, which deal with auditing of the EMS, were published. Standards
on environmental labels and declarations (EL) and on EPE are expected to be published
soon. One LCA standard was published (1SO 14040) and others are in preparation. Figure
1 lists the document number and status of each ISO 14000 series standard.

ISO standards are voluntary in nature; thus, there is no legal obligation to comply with
them. However, once these ISO standards are aduprcd as regulations in a nation or become
rcqum:mcms in trade, they become datory Accordi pamcxpaung
countries in the TC 207 meetings do their best to rcprcscm their viewpoints and interest in
the ISO 14000 series.

The most effective way for any organization to deal with global environmental regulations
is to adopt environmental management. The ISO 14000 series are (ccogmz:d as guldc
documents worldwide for the env | g of an organization. Th

in depth analysis of the ISO 14000 series in terms of content, applications and implications
is a prerequisite for any organization wishing to manage the organization in an
environmentally friendly mode. The key to environmental management, of course, is a
firm conviction that environmental management is a vital tool for the survival of the
organization in the 21st century. Following is a synopsis of each standard of the ISO 14000
series.

THE ISO 14000 SERIES
EMS and EA

A diverse form of EMS has been impl d in various organizations including private
corporations in developed nations. Countries such as the UK, the Netherlands, the Nordic
countries, France and Japan are the most active in developing and implementing EMS,

The prime objective of implementing an EMS is to improve the organization's environmental
performance continuously. Benefits of successful implementation of an EMS would include
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TASK
GROUP

SCIWGI

SCIWG2

SC2WGlI

SC2WG2

SC2WG3

SC3IWG3

sC3 WG;

SC3IWGI

SC4WGsl/2

SCSWGI

SC5WGs2-3

SCSWG4

SC5WGS

DOCUMENT TITLE PUBLICATION DATE
NUMBER
14001 Environmental Management Systems 96.9.1

- Specification with Guidance for Use

14004 Environmental Management Systems
- General Guidelines on Principles, |
Systems and Supporting Techniques

14010 Guidelines for Environmental Auditing
- General Principles on Environmental
Auditing 96.10.1
14011 Guidelines for Environmental Auditing
| - Audit Procedures
- Auditing of Environmental Management
Systems
14012 Guidelines for Environmental Auditing
- Qualification Criteria for
Environmental Auditors
L i e
14020 Environmental Labels and Declarations | Late 1998
- General Principles (expected)
14021 Environmental Labels and Declarations Mid 1999
- Self Declaration Environmental Claims (expected)
- Guidelines, Definitions and Usage of
Terms
14024 Environmental Labels and Declarations Late 1998
- Environmental Labelling (expected)
Practitioner Programs.Type |, Guiding
Principles and Procedures
14031 Environmental Management Late 1999
-E Performance Evall d
- Guidelines
14040 Life Cycle Assessment 97.6.15

- Principles and Guidelines

14041 Life Cycle Assessment
Life Cycle Inventory Analysis

14042 Life Cycle Assessment- Impact
Assessment

14043 Life Cycle Assessment
- Interpretation

Late 1998 (expected)

Mid-1999
(expected)

Figure I. Current status of the ISO 14000 series documents
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reduced cost in pollution prevention activities, compli with reg y

and a better organizational image, among others. However, these diverse EMS frameworks
have the potential of becoming technical barriers to international trade. This very fact
became the fundamental driving force for the standardization of not only the EMS framework
but also other EMS related tools.

ISO 14001 specifies requi for an organization in impl ing an EMS. The
organization wishing to implement an EMS shall escablish the environmental policies,
objectives, and targets. Afterimplementing these acrivities, the results of the implementation
are checked and reviewed. Then policies, objectives and targets are renewed or modified as
needed. The continuous cycle of these activities will lead to continuous environmental
improvement. Continuous environmental improvement is one of the key concepts of 1ISO
14001. The other is pollution prevention (ISO 14001, 1996).

The significance of documentation of the management system has been valued highly in
1SO9001. The same s true in ISO 14001. However, too much emphasis on documentation
may overlook the fundamental philosophy of 1SO 14001. The priority of implementing
ISO 14001 is always to achieve real environmental improvement, not to have a nicely
documented EMS framework only.

To achieve environmental improvement effectively and efficiently, the first thing to do is to
key environmental issues of the corporation’s products or services throughout the

ident
entire life cycle. Tl
mere life cycle «

can best be done by using LCA, cither screening or streamlined, or
crations. Some key envi | issues may be controlled by the
organization, but some are not. 15O 14001 specifies that environmental objectives shall be
established based on controllable key environmental issues (ISO 14001, 1996). The
impl ion of the envi | abjectives requires resources such as personnel and
finance, and technologies. Thus, a list of priorities for the environmental objectives should
be prepared considering practical constraints.

sid.

Targets which are measurable shall be established to achieve environmental objectives and
the EMS is implemented, as stated above in a cyclic fashion. Suppose the environmental
objectives are established rather arbitrarily, there is the possibility that these objectives may
not be the key environmental issues. Since resources are expended to achieve the objectives,
ill-fated objectives could result in losses to the organization. Improper objectives lead to
improper investment which results not only in financial loss, but also in no environmental
improvement.  Consequently, a proper cvaluation of environmental aspects and proper
selection of the environmental objectives are crucial elements to the success of EMS
implementation.

Since the publication of 1SO 14001 in September 1996, the number of organizations
certified under [SO 14001 has been increasing. Table 1 shows the number of certificates
issued in Asian countries (AN, 1998). Table 1 indicates that ISO 14001 is gaining wider
eptance globally and will become a norm in environmental management in the near
future.
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Table |. Number of Certificates Issued in Asian Countries

(as of june, 1998)
0‘;’;' i i V 32
ek 16
w0
doresa 126
e
Kora 2w
- — L i
" Phiipines 10 N
. Singapore - 50 -
Thaland s
World total 4400

Environmental auditing (EA) examines or audits the implementation results of the EMS.
The auditing results are the basis for the evaluation of the EMS implementation. Clearly,
objective auditing is 2 key to the success of the EMS implementation.

EL

Envi | labels and declarations consist of three types of labeling programs. They are
third-party operated ccolabeling program (type 1), self-declared environmental claims (type
1), and environmenal declarations (type 111) using a preset category of parameters. The
overall goal of environmental labels and declarations is to encourage the demand for and
supply of those products and services thar cause less stress on the environment. thereby
stimulating the potential for market-driven continuous environmental improvement (ISO/
EDIS 14020, 1998). Manufacturers, importers and distributors are interested in using the

i | labels and declarations for the marketing of their products. However, the
use of environmental labels and declarations shall be made through communication of

ifiable, accurate, and isleading information on environmental aspects of products
or services.
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EPE

Enwmnmcnral pcrformancc is the result of an organization’s management of its
en | aspects. Envi | Performance Evaluation is an internal management
process and tool designed to provide g with reliable and verifiable informartion
on an ongoing basis to determine whether an organization’s environmental performance is
meeting the criteria set by the g of the organization. To be specific, EPE is a
process to facilitate g decisions regarding an ization’s envi |

11

performance by selecting indicators, c g and analyzing dara, ing information
against environmental performance criteria, reporting and communicating, and periodic
review and improvement of this process. EPE is an ongoing process of collection and
assessment of data and information to provide a current evaluation of performance, as well
as performance trends over time (ISO/DIS 14031, 1998).

LCA

LCA is a process that eval the envi | burdens iated with a product or

service by identifying energy and materials used and wastes released to the environmeng;
and which assesses the impacts of those energy and material uses and emissions on the
environment. The scope of LCA should include the entire life cycle of a product or service
encompassing materials and energy acquisition, manufacturing, use and waste disposal
(Finnveden, 1996).

An LCA consists of four components (ISO 14040, 1997). They include:

1. Goal and scope definition

The goal and scope of an LCA study is defined and consistent with the intended
application.

2. Inventory analysis

It involves data collection and calculation procedures to quantify relevant inputs and
outputs of a product system. These inputs and outputs may include the use of resources
and emissions to air, water and land associated with the system.

3. Impact assessment

Itaims at evaluating the significance of potential environmental impaas using the results
of the life cycle invi esitory analysis. This process involves assoclanng inventory data with
specific envi | impacts and pting to und d those impacts. The impact
assessment may include (1) Classification: assigning inventory data to impact categories,
(2) Characterization: quantitatively assessing the relative contribution of inventory data
to its assigned impact categories and aggregating the contributions within the impact
categories (Finnveden, 1996),( 3) Normalization: relating the characterization results to
the total magnitude of a given impact category in a given area and time (SETAC, 1993),

and (4) Wughnng weighting agams: cach other of the relative importance of the different
impact categ and aggregating them (Fi den,1996).
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4. Interpretation

ities of the results are tested.

Key environmental issues are identified and sen
Dominance analysis is a method of choice in identifying key issues.

New and Emerging Areas

The activities of TC 207 are progressing as needs arise. New and emerging areas for
standardization include Design for Environment (DFE) (TC207/WG1), Type HI
environmental declarations (SC3) and Environmental Auditing for Site Assessment (SC2).

An ad hoc group was formed in the San Francisco TC 207 meeting in 1998 to investigate
the need and feasibility for an 1SO document on Design for Environment. The Design for
Environment is a design approach that considers environmental aspects for the design of a
new product. A product developed based on Design for Environment would exert less
stress on the environment compared to the equivalent products in the market. France and
Germany will lead the group and will present the study results in the TC 207 meeting in
Scoul 1999. The group belongs to WG 1 of TC 207.

Type 11 environmental declaration has been on the standardization agenda since 1994,
However, SC 3 decided to produce Technical Report type 2 instead of a standard in the
1998 San Francisco meeting. The report is to be completed by June 1999 and the fate of
Type 11 environmental declaration standardization will be discussed after the publication
of the report. There are reasons behind the decision i.c. different interests from different
countries and industrial sectors. Norwithstanding the decision to lower the status of the
Type I environmental declaration document, it was a consensus that Type 1 environmental
declaration is an environmental declaration of the furure.

This group will draft a document (CD 14015) pertaining to the checklists and evaluation
methodology for the auditing of a site specific environmental impact assessment. The
assessment includes not only site but also activities, processes and services. Environmental
aspects including energy and emissions to air, water and land are also part of the assessment.
The standard is expected to have significant impact on the transactions of a corporation
with sites contaminated with hazardous and toxic chemicals.

> 2 created a task group in the 1997 Kyoto meeting for environmental site assessment.

Relationship Between the 1SO 14000 Series Standards

Although cach standard in the ISO 14000 series has its own application, all the standards in
the 1SO 14000 seri
target. One s for the system and the other is for the product. The 1SO 14001, 14010 and
14030 series belong to the system standard. The ISO 14020 and 14040 serics belong to the
product standard.

s can be classified into two main categorics based on the application

Figure 2 further clarifics the relationship between standards in the 1SO 14000 series. EMS
on the left of Figure 2 indicates that EMS is a basic foundation for any attempt to manage
a corporation in an environmentally friendly mode. Once you build up an EMS in your
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corporation, then you can strive for marketing your product through the use of the
envirc | labels and declarations, which is situated on the far right in Figure 2.

Figure 2: Relationship Between the ISO 14000 Series of Standards

After all, corporations exist when they make profits by selling the products. Product sales
can be increased through marketing. When a market is aware of the need for environmental
preservation, the environmental labels and declarations would certainly contribute to
increased sales of the product. Thus, environmental labels and declarations are the ultimate
application of the ISO 14000 series for the corporation.

EA, LCA and EPE standards are situated in between. This indicates that they serve as
bridges between EMS and EL. EA is needed to ensure proper implementation of EMS, as
is EPE. LCA is used to identify key environmental aspects of a product or service such that
the LCA results can be used both for the identification of key issues and for the
implementation of EMS and EL.

In summary, EMS is a framework or foundation for a corporation to do business in an
environmentally friendly fashion and an independent third party can certify the corporation's
EMS activity. This is the certification based on ISO 14001. EL is a form of advertisement
thara product or service of a corporation is environmentally friendly so that consumers are
encouraged to purchase it. Meanwhile EA, EPE and LCA are supporting tools for EMS
and EL.
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THE IMPACT ON THE ENVIRONMENT AND BUSINESS

Future society predicted by the Organization for Economic Co-operation and Development
(OECD) countries would be based on a non-material economy. In other words, the socicty
is maintained by the service oriented economy. This means thar wealth is created without
resource consumption.

In order not to consume virgin resources, one has to use the existing resources which have
already been extracted from the carth, over and over again. Existing resources must be
recycled in a closed or open recycling loop indefinitely.

Together with the issuc of resource consumption, environmental impact caused by products
or services is also a major issue faced by human society. Global environmental impacts such
as global warming and stratospheric ozone depletion pose a great danger to the survival of
the human race. Regional as well as local environmental impacts such as acidification,
cutrophication, photochemical oxidant creation, ccotoxicity and human toxicity also damage
the ccosystem’s stability and human health.

Consensus has been built up in the world that detrimental environmental impacts, especially
global impacts, must be abated. International conventions on greenhouse gases and ozone
depleting substances (CFC ban) are typical examples.  Regional and/or local regulations
have also been promulgated and enforced in recent years, mainly in western Europe.
Regulations based on the EPR policy such as the packaging and packaging waste order in
Germany are typical examples.

International conventions and regional and local regulations in the environmental area are
created to save the earth and human species from the uncertain future of the earth resulting
from resource depletion and environmental disaster. Thus, proper implementation of these
conventions and regulations will certainly help our society to maintain its living standard
and lifestyle for many generations to come.

However, there is another side of the coin, These conventions and regulations are potential
technical barriers to trade. Industrialized countries with sound environmental policies in
effect could require imported products to meet their own environmental criteria. Private
corporations may impose strict envir I requi for the comp or materials
they procure for the sake of implementing a green purchasing network (GPN).

In light of the possibilities of envi lc ions and regulations becoming technical
barriers to trade, the international community decided to harmonize these practices and
the net result is the publication of the ISO 14000 series. This is the very reason why
countrics exporting products to the developed countries should pay close attention to the
contents, applications and implications of the ISO 14000 scries.

The impact of the ISO 14000 series on the environment and business may be estimated by
analyzing the activities of governments, businesses, and international organizations.
Following are bricf analyses of the possible impacts of cach standard on the environment
and business.
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1SO 14001: EMS

'l he goal of ISO 14001 is to prevent pollution at the source and to achieve continual

of the envi | perfc of an organization. Ifan EMS based on
l§0 14001 is implemented to its full extent possible by most organizations in the world,
then the environmental quality over what we have today would be improved significandly.
Future generations would enjoy current living standards as well as better environmental
quality.

The other side of ISO 14001, however, is its potential to act as a technical barrier to trade.
To put it in plain terms, without an ISO 14001 certificate one may not run one’s business,
especially one engaged in export and international bidding. 1SO 14001 is the only standard
in the entire ISO 14000 series that issues certificates. An independent third party accredited
by an accreditation body audits the EMS framework as well as EMS performance of a
corporation, and issues an 1SO 14001 certificate if it meets specifications in 1SO 14001.

Buyers from developed countries often request from their supplier(s) evidence of the
environmentally friendly operation of the corporation. The only objective evidence for this
request is to provide an ISO 14001 certificate. Any other evidence such as compliance to
local environmental regulations does not mean much to the overseas buyers. The request
has been a norm for the electronic component suppliers in Korea, for example.

Request for qualification in international bidding projects often includes evidence of the
environmental management system in place by the bidder. An ISO 14001 certificate is the
only acceprable evidence. This is the reason why most construction and engineering
companies in Korea obtained ISO 14001 certification as soon as the standard became
official in September 1996.

An ISO 14001 certificate is merely proof that an EMS is in place in a corporation. It does
not g thar the envi | performance of a corporation is superb. H 3
the very fact that a corporation has an EMS based on 1SO 14001 would provide ample
opportunities to make progress not only in improving the environmental performance but
also in mecting the basic requirements of the global busi ity. In additi
conscious implementation of ISO 14001 will g profits for the corporation. In short,
adopting and faithfully implementing EMS based on ISO 14001 is a win-win strategy for
any organization.

The ISO 14020 Series: EL

Conti imp of envi | performance and pollution prevention are the
two most important goals of environmental management for producers. While pursuing
these goals, it is natural that producers want to materialize the effort given to environmental
management into increased market share of their products. This can only be achieved
through the use of envi | labels and decl

Envir | labeling prog; dardized by ISO can exert significant impact on the

market where the envi | of the c is high. The World Trade

I5
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Organization (WTO) recognizes that environmental labeling can be porential trade barriers.
They stated that one of four Technical Barriers to Trade (TBT) principles is applicable to
the environmental labeling standardization process. The principle says that the

dardization of envir | dards should p international trade and maintain
fair trade practice.

Since envi | labels and declarations are directly linked to product marketing, the
implication of the standards on the market, especially to international trade, is significant.
The proliferation of non-verifiable, deceptive and inaccurate self-declared environmental
claims, which would have distorted the marker, will be climinated once 1SO 14021 is fully
practised. Prior to ISO 14021, countrics with their own guidelines on the self-declared
environmental claims may have had a difficult time regulating the environmental claims
for the imported products. The regulations may have been viewed as technical barriers to
trade. Once the standard is finalized, however, this will be no longer the case. Any country
wishing to implement regulations for the self-declared environmental claims based on 1SO
14021 can do so without any challenge from abroad.

Countries with high environmental performance can benefit most from 1SO 14021 and
ISO 14024. Before one can make environmental claims or apply for the eco-label, one
must show the environmental load of the products or services under consideration. This
will require tools like LCA and costs associated with carrying out an LCA study. What is
more challenging is to prove that their products or services are indeed environmentally
friendly. Products from developing countries may have difficulty in meeting this requirement.
This means that products from developing countries cannot use environmental labels and
declarations as a marketing tool in developed countries. By the same token, products from
developed countries would enjoy using the standards as a marketing rool.

The choice of whether to use the Eco-labeling program or the self-declared environmental
claims may depend on the nature of the market. For countries where environmental labeling
is more common and where stronger efforts have been made for LCA and environmentally
friendly products, most likely EU countries, the Eco-labeling program should be the choice.
For countries where corporations want to appear to be offering ‘green’ products but have
taken a less serious approach to defining ‘green’ in their products, the Eco-labeling program
should not be the choice. Furthermore, when consumers want to choose the environmentally
friendly products at their own discretion, the Eco-labeling program is not a good marketing
tool. Instead the self-declared environmental claims would be the choice and this type of
situation most likely occurs in North Ameri

Itis the general consensus that environmental problems of the present and future society

may be solved through the implementation of GPN. If this is the case, the Type 111

environmental declarations will be used extensively among industries in the world. This

indicates that corporations need to acquire LCA methodology as well as their own LCA

data, and countries need to set up national and regional LCA databases and Type 111
i | declaration p
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The ISO 14040 Series: LCA

An LCA is a supporting tool for EMS and EL. EA and EPE are supporting tools for EMS.
Of these supporting tools, LCA is the tool that exerts impact directly on the environment
and business. This is because an LCA is an analytical tool that would provide clues to the
solution of the environmental as well as resource problems we have today. Meanwhile, the
other two tools are merely providing a means for the auditing of the EMS implementation

and parameters for the evaluation of the envi | perfc of a corp

A fundamental oucome of an LCA study is the identified key issues (activities, processes
and materials) of a product system. These key issues are the starting point for any activities
related to the environmental issues of a corporation to resolve.

A proper implementation of an EMS requires a correct of the |

aspects of a corporati Life cycle consideration or ing level LCA are useful in
identifying environmental key arcas for a corporation to resolve. In addition, LCA provides
an insight into the potential for environmental improvement of a product, which will lead
to the development of environmentally friendly products. Thus, LCA is a vital tool for
DEFE.

The concept of LCA is simple. However, the practice of LCA requires expertise and an
extensive database. Thus nationwide efforts should be given to establish LCA related tools
and databases before one can utilize LCA to its full extent. This is a major obstacle for most
developing countries.

DFE

DFE or ecodesign is considered an essential element for the realization of a sustainable
socicty. The concept of DFE needs to be introduced here because DFE will be the ultimate
target of the ISO 14000 series. An attempt by a corporation to deal with the EPR policy
applicable to their product is given here as an example.

According to the EPR policy, a corporation manufacturing a product is responsible for the
costs associated with the product’s waste treatment and disposal. To reduce these costs, the
corporation will try to design a product casy to disassemble and with components which
are casy to reuse. The cost will further be reduced if the material for the components is
recyclable. To this end, the corporation will incorporate a new product design concept that
reduces the number of comp and uses envi lly friendly als, and will
develop common components applicable to similar products. When recycling is not possible,
the corporation will design a product that minimizes the quantity and toxicity of materials
for incineration and/or landfilling. In short, a corporation will design a product that considers
the environmental attributes of the product throughout its entire life cycle. This design
approach is called DFE or ecodesign.

Efforts given to a DFE product can only be rewarded when the market accepts the pmduc(
Thus, environmental labels and declarations are used as marketing tools by the cory
In both DFE and EL, an LCA is used to assess the environmental aspects of a producr.
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The impact of products designed for environment on the market will be enormous in the
future. Envi | of ¢ will be heightened year after year, because
the envi | and resource ¢ ption problems will be aggravated continually. Any
products which are not environmentally friendly will be eliminated from the marker. One
should realize that the traditional aspects of a product, e.g. quality, function, cost and safery,
are basic requirements.  Thus, the only differentiating factor in the near future is the
environmental aspect. Allenby and Pugh (1992) of AT&T declared that there will be no
corporation in the 21st century that does not consider the environmental aspects of its

products.

Efforts given to LCA, EL and DFE research and applications began in the early 1980s in
Europe. The same began in carly 1990s in Japan: however, the rate of progress in Japan was
so fast that current level is not far behind that of Europe. In 1998, the Japanese government
(Ministry of International Trade and Industry : MITI) initiated a five-year project with a
budget of 850 million Japanese Yen to develop LCA databases and other LCA related tools.
A total of fifteen industrial sectors participated in this project voluntarily, and academia
and rescarch institutes carried out the actual work. The Korean government (Ministry of
Industry and Resource) also sponsored a five-year project starting in 1998 with a total
budget of two billion Korean Won to develop LCA databases and Ecoindicator values for

common materials and processes.

Recently, Japan Sony developed and now successfully markets a radio equipped with a
generator. The power to operate the radio is provided by manually rotating the generator
which recharges electricity. One minute rotation powers the radio for thirty minutes. Japan
Citizen also markets a watch that is operated by a solar cell under the brand name of Eco-
Drive. The watch has an EcoMark from the Japanese Ecolabeling body. What is more
surprising is that a new watch is under development using the temperature difference between
the human body and the surrounding atmosphere. This new watch is being developed not
only by Japan Citizen but also by the Phillips in the Netherlands at the same time (Yamamoto,
1998).

CONCLUSION

Human society has a legitimate goal to achieve: i.c. save the earth by not stressing the
environment and by reducing resource consumption. No nation can argue against this
noble cause. If we do not listen to the messages given by the environment such as global
warming, stratospheric ozone depletion and resource consumption, our future will be bleak.

Concerted global efforts have been made to abate these environmental problems in recent
years. Global conventions on global warming and stratospheric ozone depletion have been
enacted and are enforced. However, there are many regional as well as local environmental
problems and individual countries and regions promulgated various policies, regulations
and practices to abate these problems. Typical examples include EPR, GPN, EMS, EL,
LCA and DFE. These can serve as potential technical barriers to trade. This is the reason
why there are the 1SO 14000 series in the world today.
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The ISO 14000 series are useful tools for the attainment of a sustainable society. They can
help to mitigate environmental impacts associated with the activities of any organization,
especially impacts associated with products and services. The other side of the coin, however,
is that the ISO 14000 series may act as potential technical barriers to trade. Any standards
are technical barriers to trade to those who cannor afford to mect the specifications of the
standards. In this sense, the ISO 14000 series are no exception.

There is no option left but to comply with the standards if one wants to compete in the
global market. One cannot just complain about the standards saying that it is too burdensome
for developing countries to accepr these standards. This is why onc has to participate in the
1SO standardization process actively.

Since most of the ISO 14000 series are already published or are in the final draft stage, the
next best thing to do is to analyze the contents of the series and prepare what is needed to
meet the standards. This includes the implementation of the EMS scheme based on 1ISO
14001, the impl, ion of Type | envi | labeling scheme based on 1SO 14024,
the adoption of envirc | self-declarations based on I1SO 14021 in the fair trade act,
the development and implementation of Type 11l environmental declarations and the
development of LCA methodologies and databases.

Government as well as industry sectors and individual corporations must realize that the
1SO 14000 series could bea fatal trap in the near future for the developing countries engaged
in international trade. The only strategy ar this point is to preparc action plans on how to
implement the ISO 14000 series.
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THE ORGANIZATION OF ENVIRONMENTAL
MANAGEMENT FAMILY OF STANDARDS

ABU BAKAR JAAFAR

d 1

The development of international ds for envir ¢ is a resp

not only to the increasing responsibility assumed by industries for the environment world-
wide bur also toward inable industrial devel, to the growing demand of the
market-place for “green” products and services, as a result of high awareness among consumers
of various environmental issues at both local and global levels. The two driving factors
sustainable development and the growth of envi | rism, have

the International Organization for Standardization (1S0) to establish a Technical C

namely, ISO/TC 207 on Environmental Management at the first committee meeting in
Toronto, Canada, June 1993.

This overview provides a historical perspective that has led to the standard development,
the scope, principles and structure of ISO/TC 207, and a discussion of the benefits accrued
o various stakcholders, including the concerns of developing countries, particularly over
the issues of trade and the environment.

BACKGROUND IN PERSPECTIVE

The inefficiency of the traditional market place in allocation of resources, be they materials
or energy, has been the “root of environmental problems”. This has caused excessive generation
of “unwanted” or “misplaced” resources which have caused pollution. The response to
pollution problems has continued to be regulatory intervention by enacting a serics of
environmental laws, regulations, and effluent or emission standards as well as the criteria
for ambient air and the receiving waters for various beneficial uses. Such a Governmental
“command and control” approach, while necessary and required, has yet to be adequate or
sufficient to bring about a significant progress or improvement to the quality of the
environment. Thus, a “complementary” approach or “self-regulation” over and above the
minimum regulatory requirement has to be explored and realized as a standard industrial
practice.

In 1984, the International Chamber of Commerce (ICC) organized the first World Industry
Conference on Environmental Management (WICEM 1) in France. One of the resolutions
adopred by the industrial leaders at the Conference was that “the time of confrontation over
environmental matters is behind us”, that industry “recognizes the common responsibility
of all partics for protecting the environment™ and that “...environmental management should

21
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be an integral part of cconomic development.” The ICC through their publications on
Environmental Guidelines for World Industryin 1986 and on Guide to Effective Environmental
Auditing in 1989 have been promoting the “self-regulation” approach:

“ In recent years public concern about the environment has led to
much new legislation in many countries, and to numerous international
conventions and other accords. The business community recognizes
the need for a regulatory framework in the environmental
area...inherent in all ICC activities is the strong belief in maximizing
the use of self-regulation by the business community in the spirit of
responsible care. The belief is based on two fundamental considerations:

First, if properly applied, self-regulation is frequently, more effective
than reliance on legislation and official regulations. Secondly, “excessive
proliferation of regulations is counter-productive... The ICC believes
therefore, that effective protection of the environment is best achieved
by an appropriate combination of legislation/regulation and of policies
and programs voluntarily by industry...”

In 1991, the ICC organized the WICEM I to assess the progress of business in improving
environmental management practices and to establish an action plan for the years ahead,
especially towards the UN Conference on Environment and Development (UNCED) in

1992 at Rio de Janciro, and launched its “Business Charter for Sustainable Development”.
This Charter outlines 16 m:l)or principles on environmental management, supported by
over 1,000 companies and b ganizations throughout the world.

About the same time, the Business Council for Sustainable Development (BCSD), an
independent group of business leaders from corporations around the world, released their
position in a report “Changing Course”, in which the idea of International Standards for
Environmental Performance based on the concepr of sustainable development was suggested.
Such dards would help organizations in various sectors of the cconomy to measure their
environmental impacts themselves on the basis of agreed and comparable performance
criteria.  The Council thus recommended that the 1SO establish a formal Technical
Committee (TC) on Environmental Management.

In the same year, 1991, ISO formed a Strategic Advisory Group on the Environment (SAGE)
to make recommendations regarding international standards for the environment. After
developing draft documents outlining the substantive content of potential standards, SAGE
reccommended that an ISO technical u)mlmmc formally consider and produce final

“c " on the dards for envi g systems. In June 1993, the
ISO/TC 207 Envil | Manag was thus establish
SCOPE OF ISO/TC 207

The scope of the ISO/TC 207 covers “standardization in the field of environmental tools
and systems”. The focus of the Committee is on management. The Committee does not,
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however, set limit levels of perfomuncc criteria for op-:rauons. products, or services; instcad,
its activities are based on the p phy that imp: g practices is the best
way to improve the environmental performance oforg:mmuons‘ their products or services.

PRINCIPLES
The ISO 14000 series of standards are being developed based on the following principles:

1. The standards must result in better environmental management.
2 They must be applicable in all nations.
3. They should promote the broad interests of the public and the users of the standards.
4, They should be cost-affective, non-prescriptive, and flexible to allow them to
meet the differing needs of organizations of any size worldwide.
5. They should be amenable to both internal and external verification.
6. They should be scientifically based.
7. Above all, they should be practical, uscful and usable.

STRUCTURE OF ISO/TC 207

TC 207 is the wnbrella committee under which several types of environmental management
standards are being developed by the following subcommitrees:

Subcommittee Standard

Environmental Management Systems (EMS)
Environmental Auditing (EA)

Environmental Labels & Declarations (EL)
Environmental Performance Evaluation (EPE)
Life Cycle Assessment (LCA)

“Terms and Definitions

Also established under the Technical Committee are the following working groups:
Working Group Document
WG 1SO Guide 64

Guide for the inclusion of environmental aspects in product
standards (for standard writers)

WG2 Guide for forestry industrics in applying environmental
management systems to their activities

ENVIRONMENTAL STANDARDS SERIES

Since its establishment in June 1993, TC207 has introduced and published six standards as
of its Sth Plenary in Kyoto, April 18 - 25, 1997. These are:
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1SO14001 Specification

1SO14004 Guide for Environmental Management Systems (EMS)
1SO14010 General Principles of Environmental Auditing (EA)
1SO14011 Procedures for Auditing of EMS

1SO14012 Qualification Criteria for Environmental Auditors
1SO Guide 64 Environmental Aspects in Product Standards

There are at least 13 other standards to be developed and published within the next 3 years:

1SO14040 Life Cycle Assessment (LCA)

1SO 14041 LCA: Inventory Analysis

1SO14050 Terms and Definitions

1SO14021 Environmental Labeling (EL), Self-Declaration Environmental
Claims

1SO14020 EL Goals & Principles of all Environmental Labeling

1SO14022 Selt-Declaration Environmental Claims - Environmental Labeling
Symbols

1SO 14023 EL: Self-Declaration Environmental Claims: Testing and
Verification Methodology

1SO14024 EL: Envitonmental Labeling Type I: Guiding Principles, Pracrices
and Criteria

15014031 Environmental Performance Evaluation (EPE)

15014042 Life Cycle Impact Assessment

1SO 14043 LCA Interpretations

1SO14025 Environmental Labeling Type 11: Guidelines Principles &
Procedures

1SOT14015 Environmental Assessment Sites & Entities

Type 3 Technical Report on Forestry

STANDARDIZATION BENEFITS

The adoption of environmental management systems 15 not incompatible with
competitiveness. All organizations can expect EMS to enhance their competitiveness in at
least two major ways. Firstly, EMS provides & more comprehensive management framework
to help them re-examune their process 1o enable them o become more resource efficient
and less pollutive
gives a clear signal to consumers that the company is an environmentally responsible
organization. It will improve the company’s corporare image. It will also improve the
company’s competitive advantage in the international market, especially in markets where
consumers place much importance on environmental attributes of the product.

thus leading to cost savings in the long run. Secondly. adoption of EMS

There are of course numerous other types of benetirs, including the tollowing:

1. Complying with legislation in an efficient and systematic manner
2. Promoting self-regulation

3. Minimizing environmental risk and liabilities

4. Above all. providing continual environmental improvement
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STANDARDIZATION ISSUES

Essentially there are two important issues relating to the development of international
environmental standards. First is that relating to the needs of organizations in developing
countries. Indeed this issue has been of ongoing concern to TC 207 ISO member bodies in
many developing countries which were early to recognize the potential significance of the
ISO 14000 series in their development process. The participation of many developing
countries is somehow limited, however, by the lack of industry-wide support.

Secondly, there are concerns of small and medium sized enterprises (SMEs) in
implementation of the standards. The concerns of the developing countries have been met
10 a certain extent by the assistance of several ISO member countries through donations of
funds through ISO/DEVCO which coordinates the participation of selected developing
countries’ representatives largely in Technical Committees. To meet the concerns of SMEs,
TC 207/SC1 has undertaken an initiative worldwide by organizing a series of case studies
on the implementation of the [SO14001 and 1SO14004 standards. It has also assigned a
project team to gather information on the needs of the SMEs. The team is lead by Spain
with representatives from Brazil, Malaysia and Mexico.

CONCLUSION

In short, the International Organization for Standardization (ISO) is facing a challenge in
thatithas 1 strike a difficult balance between the need to improve the environment which
requires spec
standards. The
improvement.

standards and the desire to facilitate trade which requires more general

ndards themselves, of course, do not necessarily guarantee environmental

ns of ‘morals’ and ‘ethics’
|

ucial o such an improvement are the qu

that must govern all involved in the process: practising organizations and their
registrars, auditors and the level of enforcement or rather reinforcement by national legislation
that needs to complement the voluntary efforts of the industries.

From a trade perspective, ISO14000 standards have the potential to bring more benefits,
not burdens, should exporters from developing countries be well informed or rather take
the trouble to make themselves aware of the standards’ developments and their implications.
It is quite evident that pressure is being exerted on companies in developing countries,
whether they be of foreign or local origin, by their trading partners in industrialized countries
to implement an EMS and o become 1ISO14001 certified. The certification will become
imperative for such companies to ensure a competitive advantage.

To promote worldwide applications of the standards without undue burden to local
companies in developing countries it is expected that large companies be they, foreign or
local, must provide an “umbrella” or introduce a “mentor-mentee” scheme which will help
small and medium enterprises achieve the set standards through information exchange,
capital investment, technology transfer and cooperation, deployment of experts and expertise,
and development of ather necessary local infrastructures including electronic websites.
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RELATING THE ENVIRONMENT AND EMS-
STARTING WITH THE BASICS

ABDUL HALIM SULAIMAN
MOHD. IZHAN MOHD ILHAN

So you have decided to get into Environmental Management Systems. And you cannot
remember all the things you were taught on the environment all those years ago. Well, do
not worry. Help is ac hand. We have written this chaprer with the express purpose of giving
you an introduction to some basic environmental concepts. It is important that anyone
involved with EMS has at least a basic und ling of the envi and the way it
works. Giving you a detailed explanation on the environment is impossible however, due to
space limitations and would be redundant in any case, as there are many good books on the
subjectalready. We encourage you to read some of them, and have provided a list of references
at the end of this chaprer.

GETTING DOWN TO THE BASICS

In the environmental line you will inevitably come across some of the following terms:
Biosphere, ccosystems, ccology, biotic and abiotic factors and many more. Some of the
more common terms are explained below.

Biosphere Includes all the living (and once living) organisms found on Earth.
The biosphere extends to the deepest depths of the oceans where
there is life to the highest mountains where living things can
survive.

Lithosphere Is the crust and upper mantle layers of Earth.
Hydrosphere Includes all permanent water bodies on the planet such as lakes,

rivers, oceans and swamps.

The interactions of all the organisms in the biosphere with cach other and the non-living
cenvironment (energy and chemical) and with the lithosphere and hydrosphere produce
what ecologists call the ecosphere. Itis the study of the ecosphere that is called ecology. The
ccosphere itself can be broken up into many parts which are called ecosystems.

Ecosystems The living components of an area, including all animals, plants
and microbes interacting with the non-living clements of an area.
Ecosystems can be large, for instance a tropical rainforest
ccosystem, or very small, for example the small pool of water
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Biotic

Abiotic

Species

Population

Producers

Consumers

Detritus feeders
and Decomposers

Food chain

inside a hollow bamboo stem.

Elements of the ccosystem include all living organisms in a
particular ecosystem, from the largest trees and mammals to the
smallest microorganisms. Together, these elements form the biotic

community of an ccosystem.

Elements of the ccosystem include such factors as temperature,
salinity, soil and availability of water. Abiotic factors exert a
controlling effect aver the biotic communiry rthat can survive

within the ccosystem.

Refer to the many types of ditferent organisms we see around us.
ame species is to say thar
ar to one another belong to the

v way to define organisms of the

all organisms that look very sim
same species. Technically, organisms of the same species must be
able to breed and produce fertile offspring - that is, offspring

that can breed and produce offspring of their own.

Refers to a group of organisms of the same species living in a
particular area. Populations of ditferent species make up the living

community of a particular area.

ture the organic molecules they

Organisms that can manufa
require for energy. Most producers are green plants that use
photosynthesis to produce high-energy organic molecules from
low-energy inorganic molecules. These range from the giant
redwood trees to tny phytoplankron and algac.

Those organisms that cannot manufacture organic molecules from
inorganic ones and must therefore consume other organisms to
obtain the nutrients they require. Consumers can be further
divided into classes. Primary consumers are those organisms that
cat producer organisms. They range from microscopic
zooplankton to the mighty blue whale. Secondary and higher
organisms cat other organisms that are ranked lower than
themselves in the food chain.

The third catego

v of organisms. These feed on dead organic
material by secreting substances to break down the complex
organic molecules into simpler forms which can be ingested and
used by the organism, or by cating the dead maceer and conver-
ting it into organic compounds which can be used by the orga-
nism.

Basically a ranking of who cats whom or what. A typical food
chain starts with a producer organism and goes through one or



Food web

Trophic levels

Niche

Energy flow

Nutrient cycle
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more consumers, cach eating the one ranked lower than itself.

- 1 i 1 1 :

For ple, leaves (p ) are eaten by caterp (primary
consumer), which in turn are eaten by robins (secondary
consumers) which are then eaten by hawks (tertiary consumers).

A series of interconnected food chains. Organisms are seldom,
if ever, part of nn]v one food chain. The dlﬂcrcm pathways by
which an c s or is ¢ d form the food

web.

Hypothetical levels where all animals that feed on similar food
are grouped together. Producers form the first trophic level.
Successive levels of consumers form the higher trophic levels.

Refers to the specific role and place of the organism within its
environment and includes its habitar, place in the food chain,
ctc.

The movement of the energy in organic molecules from one
organism to the next as it is consumed. The energy for all living
things originates from the sun. Green plants use this energy to
produce organic molecules as mentioned carlier. When these
plants are caten by primary consumers, the energy is transferred
from the plant tissues to the consumers.

Refers to the recycling of nurrients in the ecosphere. In a natural
serting, nutrient atoms like carbon, phosphorus and nitrogen are
cycled through various organisms and back into the environment
repeatedly. We shall explore these cycles in greater detail later.

PUTTING IT ALL TOGETHER

Now that you have a basic understanding of some of the concepts in ecology, it is time to
see how they all work when put together.

Interactions between Organisms

As mentioned above, organisms can be divided broadly into three categories; producers,
consumers and detritus feeders/decomposers. There is an endless cycle of interactions between
these categories of organisms.
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Producers are broadly responsible for feeding the consumers. Producers take mineral and
other nutrients from the surroundings and use sunlight to help form simple and complex
organic molecules which are high in energy. These high energy molecules are then used as
food or fuel for growth and other chemical reactions within the producers. The energy
absorbed from the sun is therefore locked within the tissues of the producers.

Primary consumers, or herbivores, consume the producers and are in turn caten by higher
consumers. In this way, the energy which was trapped in the tissues of the producer is
transferred into the bodies of the consumer. Detritus feeders and decomposers break down
the bodics of both producers and consumers on their deaths, gaining energy and nutrients

for themselves and returning nutrients to the environment.

Apart from feeding relationships, organisms also interact in ather ways. Plants, for example,
also provide shelter for many other species, whether they are animal species or other plants.
Animals can serve as modes of transport for other organisms. For example, barnacles that

grow on the shells of crabs and other crustaceans get the double benefit of mobility and

having access to the remains of the crustacean’s meals.

Interactions between Organisms and Their Surroundings

Allli
unique traits of any living species can be linked with a need o better adape itself 1o the
environment in which it lives, or to exploit a particular ecological niche to the tullest. To
this end, organisms have developed a wide range of adaprations to deal with the environment.

g organisms are the result of evolutionary interaction with their environment. The

Factors such as the prevailing weather, availability of water and nutrients, soil type and

available sheleer all play a part in the evolutionary process. The various demands the

environment places on living organisms lead 1o the grear diversity of living forms we see
today. For example, the cold weather in the Arctic and Antarctic regions has forced animals
to develop ways to deal with the low temperatures, including thick fur, small cars, thick
layers of fat, ete. Plants which live in temperate regions have become so well adapted 1o the
changing scasons that they actually require a period of freezing temperature to begin their
life-cycle the following spring.

Living organisms also have an effect on their surroundings. For example, if a barren field is
left undisturbed. grass and weeds will begin to grow, their roots helping o ventilate the
soil. Legumes may also start to grow, enriching the soil with nitrogen compounds and
making it possible for bigger plants to grow. After a long period of time. what was once a

barren field could become a lush woodland.

Living organisms take nutrients from the environment. Plants take minerals from the soil
and use them to grow and propagate. Animals cat the plants and return some of the nutrients
to the soil in their feces and when they die and their bodies decompose. There isa continuous
cycle between living things and the environment that has been going on since life first

began.
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Range of Tolerance

Abiortic factors play a determining role in deciding which organisms can survive and thrive
in a certain area. All organisms have a certain range of physical conditions to which they are
adapted. Should any physical or chemical factor in the environment fall below or rise above
the range of tolerance of the organism, then it is likely that the organism will die. In fact,
the closer these factors approach the limits of tolerance of the organism, the more stress it
experiences. Therefore, certain species are only found where the physical and chemical
environment are suitable for their survival and continued well-being. For example, freshwater
fish will only be found in water that is relatively salt free. If you add salt to the water, only
fish which can tolerate the increased salinity will stay in the area whereas other species will
attempt to move away. If they cannot escape, they will become distressed and may die.

In this way, too much or too little of any clement will limir the species that can live under
those conditions. Even if all the other factors arc at or near their optimum levels for that
species, as long as one factor is beyond the limits of wlerance for that species, that species
cannot survive in that ecosystem. This is called the Law of the Limiting Factor. This law can
be used to explain why species die out when pollution of their natural environment oceurs.

Abiotic factors are not the only ones capable of serving as limiting factors. Biological factors
are just as capable of limiting the spread or growth of other species. Competition between
species will ensure that only the species best adapted to extract the most from its surroundings
will survive. Disease-bearing organisms will limit the spread of species not resistant to the
diseases they transmit. Predators will control the numbers of prey so that the numbers of
prey organisms do not increase beyond a certain limit.

Energy

Energy is basically the ability to do work. Although it appears that there are many different
kinds of energy. all energy can basically be divided into two categorics - kinetic energy,
which is the energy of movement, and potential encrgy, which is the stored ability to do
work. Potential energy is energy possessed by an object due to its position or condition, for
example, a stretched rubber band has the potential to snap back into its original loose state.
Kinetic energy is the energy of movement. Light, sound and heat are forms of kinetic
encrgy, which are duc to the vibration of atoms and molecules. All the work we sec involves
changes from one form of energy to the other, from potential to kinetic and vice versa.
However, in changing from one form to another, some of the energy is lost, in the form of
heat, and possibly other forms. This is because no reaction we know of is 100 percent
cfficient in transforming energy from one form to another.

The Energy Pyramid

Life on carth is possible because of the sun and green plants. The sun is the source of energy
for every living organism on Earth. Green plants possess a pigment called chlorophyll, which
gives these plants their color. Chlorophyll is able to urilise the energy from the sun to
produce simple sugars (which it uses for food) from a combination of carbon dioxide and
water, leaving oxygen as a by-product. These sugars are used as a fuel for the building of
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new cells and tissue. The sun’s energy is therefore stored in the plant’s tissues. When an
animal cats the plane, this energy is transferred to the animal. However, a sizeable portion of
this energy is lost in the process in the form of heat. The same process of energy loss accurs
when the first animal is eaten by the next one, and so on up the food chain. This explains
sing numbers of organisms in the higher trophic levels.

why there are decre

Entropy

Entropy is the degree of disorder in the universe. This may seem a strange concepr, but it is
central to the mechanisms of life. Without energy input, all reactions head in one direction—
This should be obvious from observation of everyday life.
are maintained, human body functions

toward increasing entropy
Buildings become dirty and chipped unless they
become erratic unless enough nutrients are supplied via food and cities would become
clogged with rubbish unless effort is made to collect and transport the garbage. The conversion
of energy and the loss as hear are both aspects of increasing entropy.

Laws of Thermodynamics

One of the fundamental things to know about energy is that it cannot be created or destroyed,
ed from one form to another. This law is called the Law of Conservation
»me energy is lost in the

but it can be chang
of Energy or the First Law of Thermodynamics. Apart from this
,s0 you end up with less useful energy

form of waste heat for every reaction rthat takes p
after every reaction. This is the Second Law of Thermodynamics. Another name for this
law is the Law of Diminishing Returns.

Based on these two law:
energy to continue functioning. If encrgy input ceases, the system may continue functioning
se to function once this reserve is depleted. A

« it becomes clear that any system requires continuous input of

forashort time on its internal energy, then ceq
good analogy would be your car engine. To keep it running, you have to keep filling up the
petrol tank. If you don't fill up the rank. your engine will stop running sooner or later
depending on its fuel economy an abso be stated thus:
Systems will go spontaneously in one direction only - toward increasing entropy.

he second law of thermodynamic

Matter Recycling in the Ecosystem

One of the principal features of functioning natural ccosystems is that they do not generate

any waste. All mateer is completely recycled in the biogeochemical cycles. Therefore, the

nutrients which are essential to life are recycled and not lost from the system, It should be

noted that there is an emphasis on the word natural in the first sentence of this paragraph.
As yet, humans have been unable w discover a method of completely recycling everything
they use. In the following paragraphs, we will discuss some of the more important
biogeochemical cycles.

The Carbon Cycle

All life forms that we know of are carbon based. Carbon is one of the building blocks of life
and carbon atoms are found in everything from carbohydrates, proteins and fats, to nucleic
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acids such as DNA and RNA. The carbon in living organisms actually comes from inorganic
carbon in the atmosphere. Plants use carbon dioxide, a gas that makes up about 0.04 percent
of our atmosphere to manufacture sugar and produce oxygen as a by-product. Through
photosynthesis, the carbon dioxide is broken up and joined with hydrogen atoms to form
simple sugars. When plants respire, they break down glucose to obtain energy and release
carbon dioxide, just as do other acrobic organisms. Therefore, atmospheric carbon is recycled
for reuse by producers. This is an important part of the carbon cycle.

Plants make use of the carbon dioxide which is produced by all acrobic living organisms
through cell respiration and transform it into forms which can be used by all organisms.
The organic molecules that plants produce for their use as well as the use of all other living
organisms, tic up large of carbon. This carbon will be released back into the
atmosphere when the organisms dic and decay, or are burned. Large quantities of carbon
dioxide are released into the atmosphere every year through the clearing and burning of
forests.

There is also a huge carbon reservoir in the form of fossil fuel beneath the Earths surface.
Fossil fuels are the remains of plants and animals that have been converted into their present
form over millions of years of exposure to extremely high pressure and temperature. Needless
to say, these compounds are high in carbon content. This carbon is trapped until released
into the atmosphere as carbon dioxide when fossil fuels are burned. Another large reserve of
catbon is trapped in the form of calcium carbonate, which forms the shells of bivalves and
other crustaceans, as well as in limestone rocks. This reserve is trapped in the sediment of
ocean beds and in rock formations and is released back into the atmosphere only very
slowly through the melting of rock formations and volcanic activity.

The Nitrogen Cycle

Nitrogen is no less important than carbon is to the body. Living organisms require nitrogen
in various forms to build proteins and genetically important nucleic acids such as DNA. As
with the carbon cycle, plants are the major source of nitrogen compounds for animals, This
time however, it is not the plants themselves which are responsible for manufacturing the
nitrogen compounds. Indeed, the plants are themsclves dependent on other organisms to
fix nitrogen into forms they can use. Plants require nitrogen in the form of nitrate (NO;)
and ammonium (NH ) ions. One would think that nitrogen supply would not be an issue
with 78% of the Earth’s atmosphere composed of nitrogen gas. However, nitrogen in this
form is useless to plants and animals, as it is inert. Fortunately for us, there are organisms
capable of converting atmospheric nitrogen into useful forms.

Organisms responsible for nitrogen fixation include cyanobacteria (which used to be called
blue-green algae) and other forms of free living bacteria in soil and water, and rhizobium
bacteria in the root nodules of leguminous plants. Legumes include plants such as alfalfa,
clover, peas and beans. Lightning also plays a part in nitrogen fixation by converting nitrogen
and oxygen gas in the atmosphere into nitric oxide and nitrogen dioxide gases. These react
with the water vapour in the air to form nitric acid and particles of solid nitrate compounds.

When plants and animals die, specialized bacteria convert the organic nitrogen in their cells
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back to inorganic compounds such as ia gas (NH ) and other water soluble salts
containing ammonium compounds. Other specialised groups of bacteria convert these
compounds into nitrate 1ons in the soil and nitrogen gas, which is released into the atmosphere

to begin the cycle again.

The Phosphorus Cycle

Phosphorus tends 1o be the limiting factor for plant growth in many soils and aquatic
systems. This is because the concentration of phosphorus in most soils is very small, and as
phosphorus is highly insoluble in water, concentrations in most surface water is also low.
Phosphorus is also found only in certain types of rock. This further limits its availability to

plants and animals.

Phosphorus in its ionic form (mainly PO * and HPO ) is an essential nutrient for both
plants and animals, which require them in order to build DNA molecules, as well as ATP
and ADP molecules which store chemical energy for use by the organism during cellular
respiration, certain lipids in the cell walls of plant cells and the cell membranes of animal
cells, and bones and teeth in animals.

Bacteria are les
moves slowly from phosphate deposits in the land and in shallow ocean sediments without
the aid of fixation bacteria. The absence of these bacteria or any other biological components
means that the speed of uscable phosphorus entering the cycle is much slower than in cither
of the two previous cycles. Phosphate is released by the slow weathering of phosphate rock
deposits. The phosphate ions are dissolved in soil water and taken up in plant roots. Animals
cat the plants and are in turn eaten by other animals. When these animals and plants die,
decomposition returns much of this phosphate to the soil. to the rivers and finally to the
sea, in the form of insoluble deposits of phosphate rock.

mportant in the phosphorus cycle than in the nitrogen cycle. Phosphorus

Some phosphate is returned to the land in the form of guano, which is the phosphate rich
feces of fish-cating scabirds such as scagulls, cormorants, albatrosses and pelicans. This
amount is miniscule however, when compared to the amount of phosphate which is washed
from the land into the oceans through natural processes such as crosion and surface runoff,
or human activities such as polluting rivers with phosphate rich waste materials.

The Hydrologic Cycle

Water is another substance which makes life on Earth possible. Water is also subject to a
cycle which collects, purifies and distributes Earths water supply. The prime movers of this
cycle are sunlight, the heat of which causes evaporation, and gravity, which causes
precipitation to fall back o Earth.

The heat of the sun causes evaporation from all water bodies, including the occans, rivers,
lakes and streams. The water vapour from these sources rises up into the sky, where it begins
ta cool at higher altitudes and recondense to form water droplets. These water droplets
aggregate to form clouds which are then transported by global air currents to other locations,
where the water in them may fall to carth as various forms of precipitation (rain, sleet, snow

and dew).
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Another important source of atmospheric water vapour is the respiration of living organisms.
All organisms produce water as a by-product of cellular respiration. If you need proof, just
hold a piece of glass in front of your nose and breathe on it - a thin film of water vapour will
be evident on the glass. This water vapour is also an important part of the hydrologic cycle.

Several different occurrences are possible when precipitation falls back to earth. Rainwater
may seep into the ground and collect in spaces in the rock layers deep underground. These
aquifers are an important source of water in many drier climates, as underground springs
and streams return the water to the surface. Fresh water percolates downwards through the
soil to replenish aquifers. However, circulation of underground water is slow by comparison
with other parts of the hydrologic cycle.

A large portion of precipitation simply runs along the surface and into streams, lakes and
rivers, which eventually carry the water back to the sea to begin the cycle again. This surface
runoff also causes erosion that moves various chemicals through portions of their own
biogeochemical cycles. A small portion is locked in glaciers, where it may remain for long
periods of time.

The Impact of Man on the Environment

Itis safe o say that humans are the single most destructive species on the planet. Whereas
most organisms adapt to their environment, we are forcing the environment to adapt to us.
Although Earth as a whole is a tolerant mistress, capable of absorbing a great deal of abuse,
we cannot continue with our destructive ways indefinitely. We are already seeing some
effects of our abuse. Although a full discussion of the impacts of human beings on planet
Earth is outside the scope of this work, we should be aware of the effects we are having on
our environment. The following pages deal with some of the more immediate causes for
concern.

SOLID WASTE
Defining Solid Waste

Everywhere you go, you will probably notice one or the other or both of these things -
garbage and garbage bins. Simply put, solid waste is anything we do not want that is in a
solid, as opposed o a liquid or gascous form. Solid waste includes - and this is by no means
acomplete list - old newspapers, used aluminium cans, empty glass and plastic bottles, stale
or spoilt food, old rubber tyres, and old television sets. In fact, anything manufactured by
humans has the potential to become solid waste. In addition, many by-products of human
activities can be classified as waste, for example the non-mineral contining rock excavated
during mining.

Types of Solid Waste

Biodegradable waste i solid waste that can be decomposed by bacteria and other biological
arganisms into simple compounds which are not a danger to the environment. Examples
include paper, wood and food products.
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Non-biodegradable waste is solid waste that cannot be decomposed by bacteria and other
biological organisms. It breaks down, breaks down extremely slowly or produces dangerous
substances during decomposition. Most of these are substances such as aluminum, which
breaks down very slowly, and plastics, which are produced industrially from petrochemicals
and other tossil fuels. This waste will remain in its normal state almost indefinitely. Itis this
type of waste with which we are most concerned, since unless serious steps are taken o
reduce the amount of this type of waste, we will end up burying the Earth in our refuse.

Plastses accumulate in the environment faster than any other forms of waste. Plastics and
their related compounds are organic polymers synthesised from long chains of carbon atoms
present in fossil tuels. In fact, manufacure of plastics is a significant part of the petrochemical
industry. Although plastics are composed of what are essentially biological molecules, they
are for the most part non-degradable due to the fact that cach decomposer organism possesses
only specific enzymes that enable it to break down certain chemical bonds between atoms.
As cach enzyme is specitic in its action, they cannot break down molecules which do not
possess these bonds. As plastics are manutactured as opposed to natural compounds, micro-
organisms have not yet evolved that can break down these molecules.

Sources of Solid Waste
Mining and Agricultural Activizies

Mining activities are the source of almost three quarters of the solid waste generated in the
United States. The excess rock and minerals from excavation and processing are generally
left on the site, exposed in slag heaps, dumped in the ocean or disposed of by refilling and
landscaping disused mines. Problems arise when precipitation causes acid leaching from
the mine waste. The acidic water often contains high concentrations of heavy metals that
are toxic to most living organisms. This explains why disused mine land tends to be barren
for extended periods of time. Mineral extraction processes can also contribute significant
amounts of wxins to an already grave sicuation. Until quite recently, arsenic was used in the
extraction and purification of gold. Once used, it was allowed to flow into the streams and
rivers. Arsenic is one of the more toxic substances known to man and this misuse of it was
tesponsible for decimating many aquatic ecosystems.

Agricultural activities also coneribute o large percentage of solid waste generated in the
United States, some 12 percent of all solid waste generated in fact. Agricultural waste comes
in such forms as crop waste and animal manure. When traditional methods of agriculture
were in place, this waste was recycled by composting the wastes and using them to fertilise
ficlds. As more and more chemicals are being used in agriculture, these waste products ha
ceased to become usetul and have instead become a cause for concern, A common practi
in disposing of animal manure is to tush it into the nearest waterway, whereas plant wastes
are burned openly in the fields. Both these methods lead to other forms of pollution which
we will discuss later under the water and air pollution wpics.

Indussry

Many of the most hazardous and toxic torms of waste are by-products of industry. No

%
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matter what form they arc in, whether liquid or solid, these wastes must be kept out of the
water supply. They must therefore be contained in special containment areas until they are
detoxified or, as in many cases, indefinitely.

Municipalities

This is the type of waste with which most of us are very familiar. All houschold wastes
excluding what goes into the sewage system is included in this category. Excess food, soiled
diapers, old newspapers and discarded electrical appliances all fall under this category, as do
some items which should be treated as toxic waste such as spent insecticide cans, tins of
hairspray and the like.

Solid Waste Disposal

Solid waste disposal has become increasingly important as the amounts of waste that we
produce increases. Every day the United States alone produces more than 400,000 tons of
municipal waste, more than twice as much as in 1960. OF this amount, more than one-
third is made up of paper and paper products. The amount of non-biodegradable macter in
our waste has been steadily increasing as more and more plastics and polymers are used in
everyday products.

All this leads to problems of disposal. Most municipal waste is disposed of in landfills, with
smaller quantities being dumped at sea, or burned. Each of these methods of disposal has its
advantages and drawbacks, which are examined more closely below:

Landfills

Landfills are the most common method of disposing of large quantities of domestic waste.
In this method, a large depression is dug in the ground, and waste is used to fill it up.
Depending on the type of soil, the landfill may need to be lined to prevent water seeping
out from the landfill and poisoning underground water. In areas where the soil is sandy and
water can seep through freely, landfills need to be lined, either wich plastic or with clay. It
may also need a treatment plant to clean up any water that leaches through the waste before
it reaches the local surface or ground water.

T'he main problem facing this method of waste disposal is the need for large land areas to
dispose of the waste. This land will be unsuitable for other use for a long time. With the
limired land areas available to us, a more viable alternative will become necessary before too
long. As more and more landfills are filled to capacity, the need to remedy the situation
becomes even more urgent.

Another concern is methane gas build-up in some landfills. Many types of municipal waste
are biodegradable, meaning that they can be digested by living organisms. When exposed
10 air, these wastes are gradually broken down into simpler forms and carbon dioxide.
owever, when these wastes are buried in landfills, oxygen is denied to the waste. Under
ditions, waste is dec d bically, that is, without oxygen. The rate at
which waste is decomposed under these conditions is much slower than if oxygen is present

in sufficient Anacrobic decomposers also release methane as a by-product of

these ¢
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anacrobic digestion. In older dumps, this methane may need to be vented to prevent an
explosion. In fact, methane build-up in some older landfills may be so high as to make
natural gas exploitation a viable option.

Apart from this, landfills also lead to wastage of large quantities of reusable items. Paper,
glass and metals can all be recycled for use in new applications, rather than being buried or
destroyed in landfills. Recycling these materials could lead to a large saving in the cost of
producing new materials. Landfills are also expensive to maintain. In 1992, state and local
governments spent almost USS$120 per person in the United States to dispose of solid

waste.

As mentioned above, a small percentage of municipal waste can also be classified as hazardous
and should be treated as such, for example, ald tires, batteries, cans of insect spray, empry
detergent containers, old appliances etc. Although these items should be treated as hazardous
te, they are not. therefore increasing the possibility of toxic substances leaching into the

W

soil.

Incineration

te such as fallen trees, wheat

This method is commonly used to dispose of agricultural wa
stalks, ete. Itis also used on domestic waste 1o reduce the volume of waste going into a
landfill. Incineration has several serious disadvantages, not the least of which is the large
amount of soot particles and gases such as carbon dioxide, carbon monoxide, nitrogen
dioxide and sulphur dioxide that may be released.

Incineration also leaves a residue that is much more toxic than the whole waste. This is
because the incineration has disposed of all the biodegradable marter and concentrated
toxic substances such as heavy metals in the residue. This residue must therefore be treated
as hazardous waste. Incineration also requires the use of fuel or catalysts, further increasing
the cost of this method. Part of the cost of incineration can be recovered however, by using
the heat it produces as a source of energy.

HAZARDOUS WASTE

This is waste that for one reason or another is dangerous to life. It may be toxic, radioactive
or disease bearing, Industrialised societies generare millions of tons of hazardous waste cvery
year. These wastes can be divided into several broad categories - Radioactive Waste, Toxic
G hunlul Waste and Biologically Active Waste.

Radioactive Waste

dioa
s of countries using nuclear power to export spent reactor fuel and

Although this is not a munr problem in our country, ¢ waste is a global concern,
mainly duc to the poli
coolant rods. Nuclear power plants are in use in many countries as they are seen as less
polluting than fossil fuel powered plants. Nuclear reactors do produce a quantity of waste,
however, which is much more hazardous than most by-products of fossil fuel burning
powerplants. Nuclear reactors use cither uranium or pluronium rods as fuel. When the
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radioactivity of a rod drops below a certain level, the rod is removed and a new one is
inserted into the reactor.

Problems surface when it comes time to disposc of the fuel. Although the radioactivity of
the spent fuel rods is low compared to a full strength rod, it is still well above the limits of
tolerance for most organisms.

Radioactive materials damage living tissues by causing damage to proteins, lipids and genetic
material. High energy radioactive particles can easily penetrate most containers and damage
the genetic material of organisms nearby, causing cancer, mutation and death. Any child
will probably have heard of the Teenage Mutant Ninja Turdes and how they came into
being. However, it should be remembered that only 1% of all mutations are even remotely
beneficial. The other 99% ranges from disadvantageous to fatal.

Toxic Chemical Waste

One way or another, most hazardous waste falls into this category. The main categories of
toxic chemical waste are:

1. Heavy metalsare clements such as mercury, cadmium, zinc and lead, that are poisonous
to organisms when they occur in high enough concentrations. Heavy metals interfere
with the action of enzymes in cells. Cadmium for example, which is used in the plating
of certain metals and in batteries, can cause kidney and bone marrow discase as well as
emphysema (lung damage). Heavy metals are naturally occurring elements, which are
normally present in the Earth’s crust in small quantities. The problem is that industrial
and agricultural processes tend to concentrate some of these elements to levels at which
they are toxic. As heavy metals are clements, they cannot be broken down, cither
chemically or by decomposcr organisms. The only ways to dispose of them are to dilute
them to levels at which they are no longer toxic, or to treat them with chemicals that
convert them into less toxic compounds.

2. Organic solvents are used in industry and laboratorics to dissolve compounds that do
not dissolve in water. These solvents include hydrocarbons such as benzene, toluene
and xylene, as well as organic compounds containing chlorine, such as carbon
tetrachloride and trichloroethylene. As these substances are used to dissolve organic
compounds, they can dissolve in the body's cell membranes and other fat, and can
cause nerve damage. This group includes some of the most powerful carcinogens known
to man. The only way to safely dispose of organic solvents is to convert them chemically
into less toxic substances. Alternatively, they can be purified and reused.

3. Organohalogens are organic compounds containing the halogens - chlorine, b
and fluorine. They are used as solvents, fire retardants and pesticides. Apart from being
highly toxic, they are also highly persiste ining in the envi for many

years after they have been used. This class of toxins includes the polychlorinated
biphenyls, the use of which has been restricted since the 1970s due to the fact thar they
remain in the body’s fat reserves for long periods of time.
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Dioxins and related chemicals are unwanted by-products of the manufacture of some
organohalogens used in making pesticides, wood preservatives and other products. They
often remain as contaminants in the finished products. One of the best known dioxins
is TCDD, which is found in the herbicide 2,4,5-T, and is often used on lawns. TCDD
is betrer known as its code name - Agent Orange. Agent Orange is blamed for birth
defects and generic disorders among Vietnamese exposed to it during the Vietnam War.
The town of Times Beach, Missouri, had to be abandoned in 1983 because tests indicated
that highway spraying with oil contaminated with dioxins had left high levels of dioxins
in the soil. The US EPA s currently conducting a review on dioxin toxicity. However,
it may be a long time before the results are known,

Biologically Active Waste

Biologically active waste consists mainly of human and animal fluids and offal from places
such as hospitals, laborataries and abattoirs. Such waste can serve as a vector for the spread
of discase or a breeding place for pathogenic organisms. These wastes may also be
contaminated with contagious elements such as viruses and bacteria. Proper procedures
must be followed to dispose of this type of waste. Incineration is the most common method
of disposing of this type of waste.

Disposal Methods

There are several different methods of disposing of toxic waste. The method employed

depends on the type of waste involved.

ification is used to treat some toxic wastes to convert them into substances thar are
o hazardous. This can be done chemically, for example by adding lime to acids to
convert them to harmless salts or by combining cyanides with oxygen to form carbon
dioxide and nitrogen.

1)

Incinerationis used to dispose of certain types of toxic waste as well as biologically active
waste. Incinerators require pollution control devices and careful monitoring to ensure
that they do not rele, products into the environment. One of the more
effective methods of incineration is the rotating kiln, in which the waste is fed into a
slowly rotating furnace and incinerated during its passage through the kiln.

se toxic by

are landjfills are also used to dispose of those wastes that cannor be disposed of by
detoxification or incineration. Most secure landfills are lined with double layers of
impermeable clay with a drainage system to filter off any leachate from the dump.
However, noteven the best designed dump is totally secure, and in most cases, the toxic
compounds stored in the dump will be able to scep out after a certain period of time,
depending on how well the dump is designed. Once the dump begins to leak, it is only
amatter of time before the toxic compounds it contains find their way into underground
water, or into underground oil or natural gas wells.

4. Bioremediation is the use of decomposer organisms to detoxify toxic waste. Certain
types of toxic waste can be detoxified by the action of decomposer organisms. Letting



Relating the Environment and EMS - Starting with the Basics

decomposers do the work is often the least harmful method of cleaning up an oil spill.
Natural bacteria has been found to be the best agent for the decomposition of
polychlorinated biphenyls, which are broken down into carbon dioxide and water. This
method does of course require a certain amount of time to clear up a toxic waste spill. Ir
does however have the distinct advantage of producing almost no toxic by-products.

AIR POLLUTION AND ITS CONTROL
Air Pollution: A Global Concern

Air pollution is a grave source of concern for many countries. It is the only type of pollution
that is free to cross any boundaries. After all, we can stop shipments of toxic waste from
crossing our borders, or even divert the flow of rivers to prevent watetborne pollutants from
reaching population centers, but who can chain the wind? Borne on air currents, air pollutants
can be brought anywhere in the world. Nowhere is this more obvious than the ozone hole
over the Antarctic, which was caused by chlorofluorocarbons from all over the globe.

Air pollution can be defined as the presence in the air of substances that adversely affect its
chemical composition. Most. but not all, of the world’s air pollution comes from man-
made sources. There are some exceptions, notably volcanoes, which can affect global
temperature when they erupr. Average global temperatures dropped by more than 1 degree
Fahrenheit in 1991 when ash from Mount Pinatubo’s eruption reached the stratosphere
and blocked some of the sun's radiation.

Classes of Air Pollutants

1. Oxides as the name suggests, are compounds which contain oxygen, for example carbon
monoxide (CO), carbon dioxide (CO,), sulfur dioxide (SO,), sulfur trioxide (80,),
nitric oxide (NO), nitrogen dioxide (NO,), and nitrous oxide (N,O).

o

Volatile organic compounds (VOCs) are hydrocarbons such as methane, ethylene,
benzene, benzopyrene and other organic compounds such as formaldehyde, carbon
tetrachloride, chloroform, methylenc chloride, ethylene dichloride, trichloroethylene,
vinyl chloride and ethylene oxide.

3. Suspended particles and acrosols include dust soot, lead, cadmium, asbestos, chromium,
arsenic, nitrate salts, sulfate sales, sulfuric acid, nitric acid, oil and pesticides.

4. Secondary pollutants include ozone (O,), aceraldehyde, hydrogen peroxide, hydroxyl
radicals, sulfuric acid and peroxya nitrates (PANs).

Oxides, VOCs, suspended particles and acrosols are primary pollutants, which are the direct
result of chemical reactions that take place in places other than in the air, for example soot,
which is formed in fires, or sulfur dioxide which is released when fossil fuels are burned.
Secondary pollutants are the result of reactions between primary pollutants in the air. For
example, nitrogen dioxide is a primary pollutant released from many chemical plants. In
the air, nitrogen dioxide reacts with water vapor to form nitric acid, which is a secondary
pollutant and one of the components of acid rain.
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Sources of Air Pollution

Sources of air pollution arc too numerous to list. However, they can be broken into broad
categories.

Industrial Emissions

Industry has been a major source of pollution since the industrial revolution. Although
most developed countries now realise the dangers of air pollution and have taken measures
to combat and control air pollution, many developing industrialized nations are not wealthy
enough to devote substantial resources to pollution control. Therefore, air pollution is still

a problem in many countries.

Major air pollutants released by industry include sulfur dioxide, nitrogen dioxide, fly ash
and other suspended particles. Some industrics can take steps to control their emissions, for
instance by installing electrostatic precipitators to remove fly ash, or scrubbers that pass
gases through a spray of water to dissolve pollutants. However, some industries clearly
cannot control their polluting emissions. A good example of this would be the quarrying
industry, which produces tons of fine dust as a by-product of its activities. The smachr
pamcl:s. i.c. those smaller than 10 micrometers in di are freely respirabl

they can bypass all of our lung’s defenses and enter our lungs. These particles can act as
carriers for other pollutants, such as VOCs that can harm the tissues of our lungs. Also
included in suspended particles may be particles of heavy metals such as titanium and zinc
from the paint manufacturing industry.

Motor Vehicle Emissions

Vehicles with internal combustion engines (ICEs) are a major contributor to air pollution
all over the globe. Incomplete combustion of the fossil fuel used in 1CEs releases carbon
monoxide, sulfur dioxide, nitric oxide and VOCs into the air. Carbon monoxide competes
with oxygen for binding sites in our red blood cells - in fact, carbon monoxide is even more
efficient in binding with the binding sites in the red blood cells. High levels of carbon
monoxide in the air can lead to drowsiness and in extreme cases, death, as the body is

deprived of oxygen.

The nitric oxide given off by ICEs reacts with oxygen in the air to form nitrogen dioxide,
which is a yellow-brown gas with a strong, acid smell. Nitrogen dioxide is one of the chief
components in photochemical smog, a yellowish haze that tends to occur in cities where
there are very high numbers of motor vehicles. Ultraviolet light from the sun causes the
nitrogen dioxide molecules to split, releasing a high energy, reactive oxygen radical. Some
of these oxygen radicals react with oxygen molecules in the air to produce ozone, which is
poisonous to most life forms. Nitrogen dioxide also reacts with oxygen to produce nitric
acid, a component of acid rain. Sulfur dioxide reacts with water molecules to produce
sulfuric acid, another important component of acid rain.

In recent years the increase in use of unleaded petrol has led to a decrease in the amount of
lead particles entering the environment from fuel exhaust. Lead, as mentioned carlier is a
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toxic heavy metal, which can cause nerve damage in humans. However, it is more of a
choice between the frying pan and the fire, because unleaded fuel contains benzene as an
anti-knocking agent - and benzenc is a powerful carcinogen.

Most motor vehicles are currently fitted with emission control devices in the form of catalytic
converters that utilise platinum catalysts to convert the more harmful exhaust gases into
less harmful forms.

Agricultural Emissions

Although it would scem that an activity such as agriculture would contribute litele to global
air pollution, it is actually one of the main contributors to the greenhouse effect, which we
will read more of later. Cows and other ruminants (animals which have four chambers in
their stomachs to help digest cellulose in plant material) release huge quantities of methane
as the bacteria in their digestive tracts digest cellulose anacrobically. Methane is one of the
so called “greenhouse gases™ which contribute to global warming.

Apart from this, much agriculture in less developed countries is still done at a subsistence
level, and this leads to new patches of jungle being cleared every year by slash-and-burn
style farming. Uncontrolled open burning leads to the release of large quantities of carbon
dioxide, soot and other pollutants into the atmosphere. Soot and dust particles can travel
great distances when carried on the right wind currents. We need look no further than the
*haze’ episodes of 1997 to see the drastic effect burning of forests can have when coupled
with the wrong weather conditions.

The Effects of Air Pollution: A Global Perspective

As mentioned earlier, air pollution is a trans-national concern. Air pollution agents produced
in one country can affect the air quality of its neighb and even ibute to global
environmental problems. Two of the more noticeable phenomena are the thinning of Earth's
ozone layer, and global warming - the so-called “Greenhouse Effect”.

The Ozone Layer - Earth's Shield

Life on earth is possible because of the sun and its light. Yet, without the ozone layer in
Earth's stratosphere, the sun would be the cause of the cessation of life on Earth. Ozone isa
moderately poisonous gas, which nonetheless serves a crucial role when in the ozone layer.
The ozone layer is responsible for blocking up to 90% of incoming ultraviolet (UV) radiation
from the sun.

Ultraviolet radiation is a high energy radiation which has the potential to damage genetic
material, i.c. DNA and RNA, by altering the composition of essential proteins. UV radiation
can cause the death or mutation of cells close to the surface of the body. nsulung in skin
cancer in humans and higher animals. Single cclled organi for ple phy
may be killed outright by increased doses of UV radiation.
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Chlorofluorocarbons (CFCs) were discovered in the 1930s, and at the time, seemed like a
chemist’s dream come true. CFCs are stable, non-reactive, non-flammable, non-toxic and
odorless compounds, which had many applications as propellant gases or as coolants and
fire suppression agents. They were used in many things, from fire extinguishers to refrigeration
units and hairspray cans, they were used to clean electronic components, to make the bubbles
in polystyrene foam and in many other applications.

As their name suggests, CFCs are compounds of various combinations of chlorine, fluorine
and carbon atoms, the most common being trichlorofluoromethane (CFC-11) and
dichlorodifluoromethane (CFC-12). Unfortunately for us, CFCs have not proved as stable
as we hoped. While they are stable at lower altitudes, once they ascend into the stratosphere,
they are subject to high-energy bombardment by incoming UV radiation from the sun.
This intense high-energy bombardment liberates chlorine radicals (highly reactive chlorine
atoms) from the CFCs. These chlorine radicals ‘attack’ the ozone molecules, breaking them
up into oxygen molecules and free oxygen radicals, which in turn break more ozone down
into oxygen molecules. A single chlorine radical which initiates the reaction can effectively
convert up to 100,000 ozone molecules into oxygen in its “lifetime™. As if this is not bad
enough, CFCs are also important greenhouse gases.

Bromine radicals are even more ozone-destructive than chlorine radicals - each bromine
radical can destroy hundreds of times more ozone molecules than a chlorine radical. Bromine-

containing compounds can be found in such equipment as halon fire extinguishers.

Substitutes are available for most of the uses of CEC:
hydrofluorocarbons (HFCs) that substitute hydrogen atoms for the chlorine atoms in CFCs,
and hydrochlorofluorocarbons (HCFCs) that substitute hydrogen atoms for some of the
chlorine atoms of CFCs. Both HFC:
the atmosphere - on average 2 - 20 years as compared 10 20 - 100 years for standard CFCs.
Also, their ozone depletion potential is only 2 - 10 percent of conventional CFCs and they
would contribute 90% less per kilogram to greenhouse warming than currently used CFCs.
However, it should be mentioned that HCFCs do still contain some chlorine atoms and
these are still ozone destroyers.

For example, scientists have developed

and HCFCs decompose more rapidly than CFCs in

The only way to decrease the rate of ozone loss significantly is to substantially reduce the
use of CFCs and related compounds. In 1989, delegates from 82 countries signed the
Helsinki Protocol, which pledged in principle to phase out the use and production of the
five CFCs most strongly implicated in global ozone depletion, by the year 2000, if substitutes
vailable by then. Ie was also agreed that there was a need to phase our or reduce the
use of other ozone depleting substances such as halons, carbon tetrachloride, methylene
chloride and the HCFCs now being used as CFC substitutes - however, no action was
taken on this agreement. According to the US EPA, overall concentrations of chlorine from
these mmpounds in the stratosphere could double, triple or quadruple in the next century
even if C
it would still take Earth over 100 years to recover from the current ozone depletion. It is a
sobering picture.

were

are completely phased out. Even ifall ozone-depleting substances were banned,
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Global Warming and the Greenhouse Effect

People often confuse these two terms and use them to refer to the same thing. The fact is,
global warming is caused by the greenhouse effect. We may not have noticed it in our day-
to-day lives apart from complaining that the days are warmer than before, bur the Earth’s
average yearly temperature has been slowly but steadily increasing over the last century or
so since the industrial revolution. Monitoring stations on Mauna Loa in Hawaii have been
recording increasing global temperatures for many years.

The greenhouse cffect itself is a necessary mechanism for the survival of life on Earth.
Without the greenhouse effect, temperatures on Earth would be around -10°C, too cold
for most life on the planct. The trouble is the poll entering the phere, largely as
a result of man'’s activities. In carrying out agriculture and industry, humanity has released
countless billions of tons of poll into the atmosphere. Among them are the chief
contributors to global warming - carbon dioxide, CO, , and methane, CH,.

1. Carbon dioxide

All living, aerobic organisms produce CO, as a by-product of cell respiration. CO, is an
integral part of the atmospheric mixture. However, due to the increasing human population,
and our increasing use of fossil fuels, the amount of CO, in the atmosphere is increasing by
about 0.5% each year.

Carbon dioxide molecules absorb infrared radiation (or heat energy) and prevent its loss to
space. While this insulating effect is highly desirable, as was stated above, when the
concentration of carbon dioxide increases to a higher level, more and more heat energy is
trapped within Earth’s atmosphere. The effect is a gradual increase in global temperature. A
good analogy of this would be to imagine yourself sitting in your car in the sunlight, with
the air-conditioning turned off and all the windows wound up. Although the increase in
Earth's temperature is nowhere as dramatic as in the confined space of the car, this is duc to
the much greater volume of Earth’s atmosphere. Should nothing be done, it is conceivable
that future generations will live in a very much warmer world than we do.

The main source of anthropogenic, that is h based, carbon emissions is the burning
of fossil fucls. Each year billions of tons of CO, are released into the atmosphere from fossil
fuel use. Another major problem is that we are also removing the capacity of Earth to
absorb CO, from the phere. Tropical rainfc are a major CO, sink, yet each year
millions of acres of tropical rainforest are cleared for agriculture. To make a bad picture
even worse, the rainforest is generally cleared by burning, which releases even more CO,
into the atmosphere. The only other significant CO, sink is the ocean - and its capacity as
asink is limited to the top 100 metres or so of water - below this, there is not much mixing,
so the concentration of CO, in the oceans remains fairly constant. Scientists today agree
that atmospheric CO, has increased by about 25% since 1860.

2. Methane

The other greenhouse gas of appreciable importance is methane, or CH,. Concentrations
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of methane in the troposphere have doubled in the last 250 years. This increase can be
attributed to man's activities such as agriculture. The huge increase in numbers of ruminants
farmed for meat, milk and hides has led to a proportional increasc in the amount of CH,
released into the atmosphere. All ruminants, i.e. animals that have four chambers in their
stomachs, produce methane as a by-product of cellulose digestion by methanogenic bacteria

under anacrobic conditions in their digestive tracts.

Methane can be removed from the atmosphere in several ways, one of which is fairly useful
- methane can react with hydroxyl radicals in the troposphere to produce ozone. Various
soil bacteria are also capable of breaking down methane. On the whole however, the
concentration of methane in the atmosphere is growing by more than 1% annually, double
the rate of CO, increase. While the concentration of CH, in the atmosphere is small compared
to the concentration of CO. , it has a disproportionately large effect due to the fact that
cach molecule of methane absorbs infrared radiation 20 times more effectively than a molecule
of CO..

The Effects of Global Warming

The most talked about consequence of global warming is the rise in sea level associated with
the increase in global temperatures. The increased temperatures would lead to a partial
melting of the polar ice caps, which would in turn lead to rising sea levels. Sea levels have
been on the rise for the last century. Along the Adantic coast of the United States, the sea
level has risen about 30 centimeters. The rise in sea levels is due in part to the subsiding of
coastal land as well as increased temperatures, which not only melt ice but cause sca water
to expand. As an example of what may happen, an increase of 5 meters in sea level would
affect 40% of Florida's population, putting the cities of Miami, St. Petersburg and Jacksonville
under water. It would also put many islands under water and submerge many of the existing
coral recfs and atolls. Although new reefs could emerge, the loss of the existing ones would
still be fele.

The impact on coastal wetlands would be more noticeable. As sea levels rise, coastal
mangroves, swamps, deltas and estuaries would be inundated. reducing the habirar for all
species of flora and fauna adapted to these environments. The loss of diversity would be
serious and irreplaceable. Plants and animals would likely suffer greatly as rapidly changing
climatic conditions force animals and plants to try to adapt. Rapid climatic change is one of
the theories of what caused the extinction of the dinosaurs, and it is not inconceivable that
another round of mass extinction would follow if global weather patterns change rapidly.

Another serious social and economic concern is the shifting weather patterns that would be
caused by an increase in global temperatures. These changing patterns would shift the areas
suitable for cultivation northwards in the Northern Hemisphere. Most of the world's food
is grown in a band of land with a temperate climate thar stretches across North America,
Europe and Asia. As temperatures increase, these areas would become unsuitable for
cultivation of the current food crops. New arcas would likely become suitable for cultivation.
However, this is a matter of conjecture, not a certainty.
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Noise Pollution

When people think of air pollution they generally think of smoke or toxic gases. Not many
people realize that noise is also a form of air pollution. Most of us take the presence of noise
for granted. Noise is unwanted sound, which is composed of moving pressure waves in the
air. These pressure waves cause our ear drums to vibrate, and our brains interpret these
vibrations into sounds.

Noise pollution is sound we do not desire. It can range from the quict hum of air conditions
in the office to the roar of jet engines. The effects on people are less noticeable than some
other forms of air pollution, for example, carbon dioxide, but are there none the less. Noise
causes psychological problems such as inattention and stress, and causes progressive hearing
loss, which can occur quite rapidly in modern societies.

Noisc control regulations are becoming c pl

working in environments where a high level of background noise is
the steel industry, or at airport runways.

. Most are designed to protect workers
idable, such as in

Indoor Air Pollution

Tobacco smoke, fungi and allergens from air conditioners, volanlc organic compounds
from new furniture and carpets, formaldehyde from buildi s, carbon

from burning, radon from underground uranium, and asbestos from old floor tiles and
stove installations among others combine to make indoor air more polluted than air outdoors.
The main factor behind this occurrence is the lack of ventilation in most buildings. Once
pollutants enter or are generated in a building, they tend to remain in the air for long
periods of time. Most buildings are not designed with proper air circulation facilities.
Unfortunately, good ventilation is the only way to get rid of indoor air pollution.

Reducing Air Pollution

Almost all of us agree that something must be done to reduce air pollution. Unfortunately,
most of us disagrec on who should take the first step. The industrialized nations point to
the developing nations and say that they should curtail their use of polluting substances,
forgetting that most of the air pollution is due to industries in their countries. Developing
countries point out that industrialized nations should lead the way in curbing air pollution
and give time to the developing nations to reach the status of developed nations before they
8o about reducing air pollution.

No matter what the argument, one fact is clear. If we do not do something to significantly
reduce air pollution, within this generation, the future of our children, and their children,
looks grim. It is in our power to reuse significantly the amount of pollution that goes into
the atmosphere. There arc many choices available to us, for instance, we could take public
transportation to work rather than driving; we could use fans in our bedrooms, rather than
air-conditioners; we could give up smoking; we could stop burning forests - the list of
choices goes on and on. It is not too much to say that the future is in our hands. Let us hope
that it is in good ones.
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WATER POLLUTION AND ITS CONTROL
Water Pollution

Water pollution is perhaps the most serious pollution threat any particular individual faces.
The human body is over 75% water, just as the Earth’s surface is over 75% water. Water
pollution is defined as the introduction into fresh or ocean water of chemical, physical or
biological material that degrades the quality of the water and affects the organisms living in
it. At present, a person would be hard pressed to find any body of water that is unaffected
in some way or another by human pollutants. Even supposedly pristine mountain streams
are affected by air pollutants, for example, acid precipitation. The human population
explosion and the advent of industry have severely degraded large water bodies over much
of the world. 80% of the lakes in Sweden have no fish life because they have become too
acidic. In the 1960s the Cuyahoga river running through Cleveland contained such a load
of flammable pollutants from the city’s industries that the surface of the river actually caught
fire and destroyed 3 bridges. Water pollution is an immediate threat to the quality of human
life. As such, we must understand water pollution if we hope ta enhance the quality of life
for, not just oursclves, bur all other forms of life that depend on water for survival.

Categories of Water Pollutants
Water pollutants can be divided into 4 main categories:

1. Pathogens or disease-carrying agents. These are organisms that cause discase and live in
the water or have water as the major carrying agent. Pollution with pathogens is usually
caused by human sewage or animal manure/carcasses getting into the water.

o

Nutrients and oxygen consuming waste. Biodegradable organic matter includes the
remains of plants and animals, including feces, leaves, wood waste, fat and debris from
food processing plants. These substances are broken down by decomposers into mineral
nutrients that plants take up and can consume a lot of oxygen in the process.

3. Suspended solids and other physical agents. Physical agents are things like heat and
suspended solids, such as soil, that can destroy the usefulness of water if present in large
quantitics.

4. TToxic chemicals. These are chemicals that are poisonous to organisms. They include
metals such as lead and mercury, organic compounds such as some pesticides and waste
products of the petrochemical industry and radioactive waste.

Pathogens and Disease-carrying Organisms

Every 50 often we read about outbreaks of cholera, typhus or diphtheria affecting people in
towns or neighbourhoods. The source of the outbreak can often be traced to contaminated
water supplies, or food containing contami i water. Although a small amount of
pathogens are present in normal circumstances, problems arise when the amount of
pathogenic organisms rises above a certain threshold. Once this happens, the water source
is no longer safe for consumption.
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Some biological pollutants contain pathogcns that have been excreted by sick people and
animals. This occurs mmnly in less developed nations where inad of sewage
leads to large quantities of bacteria and organisms bclng dxschargcd into the local waterways.
As there is usually inadequate access to clean water in these nations, people and livestock
end up taking water directly from the contaminated water bodies, and often fall victim to
the pathogens in the water. They in turn add their contaminated waste to the land and
water, where it inevitably ends up back in the water system for consumption by people
further downstream.

Nutrients

Although nutrients are not normally viewed as pollutants, the extent of artificial fertilizer
use in agriculture and the incorporation of mineral nutrients in domestic consumer products
such as detergents, has led to an over-abundance of plant nutrients in most major waterways.
The reason for this is that these nutrients are being poured into the waterways at a much
higher rate than they can be utilised by the plants found in the water bodies. This leads to
problems, which we will discuss later.

One of the main contributors to nutrient pollution is domestic sewage. Sewage is a
combination of water from toilets, sinks and other domestic sources that passes into a series
of pipes and is channeled to a treatment plant for processing to reduce the quantity of
harmful organisms in the sewage. At lcast, this is the case in most countries. In poor countries,
sewage is often channcled in its untreated form into the nearest river.

Nutrients and eutrophication. Detergents and fertilizers containing phosphate are important
sources of nutrient pollution. As mentioned carlier in this chapter, phosphate is the most
common limiting factor of plant growth, due to its scarcity in most natural environments.
As phosphate from anthropogenic sources flow into the waterways, aquatic plants experience
a bonanza of this scarce nutrient and can grow rapidly. In and of itself, this would not be a
serious problem, especially if the continuing influx of phosphate rich water is small.
Unfortunately, serious problems can and do arise when large quantities of nutrients continue
to flow into a lake or river.

Sources of nutrients include sewage, phosph. ining d feedlot waste, fertiliser

runoff and industries such as paper mllls meat-packing plams and industries. These sources
often add nutrients to the water ly, in which case, hi proceeds rapidly.

Eutrophication refers to the process by which a body of water becomes so rich in nutrients
that enormous quantities of blue-green algac are able to grow. Once this occurs, the huge
numbers of algac cause the gradual loss, by lack of sunlight, of the entire plant community
in the water body. The reason for this is that the algac, being single-celled or simple organisms,
can absorb and urilise the nutrients in the water at a much greater rate than complex plants.
As plants begin to die, they are broken down by decomposers. The process of decomposition
uses up the dissolved oxygen in the water, resulting in very low dissolved oxygen levels.
Conditions can even become anoxic at the bottom of the water body. Apart from this
problem, the vast numbers of algac also excrete prodigious quantities of cellular waste that
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contribute to the progressive unsuitability of the water as a medium to sustain life. Most
living organisms cannot tolerate these conditions. Those that can leave will do so, those
that cannot leave, for example, plants or organisms in a closed water body such as a pool,
will die.

Suspended Solids and Other Physical Agenss

Suspended solids refer to the small particles of clay, silt and other components of soil that
are washed into the water by rain or other forms of precipitation, or enter the water by
other means. These particles are small cnough that the water current, or movement, keeps
them suspended in the water column, i.c. they do not sink to the bottom. Small quantities
of suspended solids are a natural part of the water body. In large quantities however, such as
are found in areas prone to heavy soil erosion, pollution with suspended solids becomes
extremely evident.

Problems that arise from excessive siltation include siltation of dams and reservoirs, clogging
of filters at water intake points, blocked turbines at hydroelectric plants and other problems.
The impact on aquatic organisms is even more severe. High silt loads in the water tend to
bury benthic (bottom dwelling) organisms such as shellfish, clog the gills of fish and other
organisms with gills and block out the sunlight. This last problem can, as in the case with
advanced eutrophication, result in the death of aquatic plants, as photosynthesis is prevented
duc to the lack of sufficient sunlight.

Another form of physical pollution that occurs quite often, but does not get as much notice
(mainly duc to there being no obvious change in the water condition, such as a change in
colour or turbidity) is thermal pollution. This is a site-specific pollution, meaning it occurs
only in certain places, most notably near the coolant release points of power plants located
near the water. These power plants take in large quantities of cool water as coolants for their
boilers and other systems, then discharge this water back into the river or lake. The
temperature of the water being released is usually several degrees Celsius higher than the
surrounding water. This leads to the formation of a zone of warmer water being formed in
which the native organisms may have a difficult time surviving. The warmer water may not
be suitable for the organisms originally found in the area, and where possible, these organisms
will migrate to more suitable areas. Those organisms that cannot migrate will either adapt
to the new conditions or perish. New organisms will take their place. In one occasion, the
thermal pollution from a power plant resulted in the area becoming a rich breeding ground
for the blood cockle (Anadara granosa), which helped boost the income of the local fishing
folk. Most of the time however, the consequences of thermal pollution are less desirable.
The increased warmth also leads to an increase in the productivity of the area, notably an
increase in the activity of decomposers. This can lead to a decrease in the levels of dissolved
oxygen in the water, especially as increased water temperature means the dissolved oxygen
content of the water will be lower.

Toxic Chemicals

Although toxic chemicals were covered in some detail in the carlier section, one additional
factor is worth discussing; dilution. When toxic chemicals enter a body of water such as a
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river or lake, the water dilutes them. If the water is present in sufficient quantities, and the
quantity of toxin is not great, it is possible that there will be relatively few side effects.
Increased current flow rate also increases dilution, making spillage of small amounts of
toxins into a fast flowing river less likely to have serious consequences than if the spill
occurred in a slow flowing river (assuming the rivers are of the same width and depth).

Sewage Treatment

A sewage treatment plant is designed to encourage the same processes that occur when
wastes decompose in a lake or river. The process imitates nature by encouraging the
decomposition of sewage material.

Primary Trearment

Basically, primary treatment consists of filtering out the larger objects and other solid mater.
The raw sewage is passed through a series of screens to filter out the larger objects, such as
plastic toys, jewelry and toothbrushes that should never have been flushed down the toilet
in the first place. The sewage then proceeds to setling tanks, where the flow rate is extremely
slow, around 1 - 2 metres per hour. This allows as much as 80% of the solid mater to settle
to the bottom as sludge. The liquid from the sertling tanks may then flow into a chlorinator,
where chlorine is added as an anti-bacterial agent. Although the treated water is now relatively
bacreria free, it still contains approximately 409 of its solids and 70% of its organic material.
Meanwhile, the sludge is treated with anaerobic org:msms in a sludge digester, where it is
partially broken down, releasing such by-products as

Some cities in Southern California have implemented advanced primary treatment in their
sewage treatment plants. These plants work by introducing various chemicals to the sewage
to cause greater quantities of suspended solids to precipitate out of the solution. At present,
hydrocarbon polymers mixed with ferric (iron) chloride is the compound of choce. The
polymers are electrically charged so that they will attract and bind with charged particles in
the solution, causing them to precipitate. This process does actually reduce the quantity of
suspended solids in the waste water produced, but at the risk of adding porentially toxic
chemicals to the water in the process.

Secondary Trearment

Secondary treatment starts with the products of primary treatment and urilises aerobic
decomposers to reduce the volume of the sludge and the amount of organic matter in the
waste water. The liquid from primary treatment is pumped into an aeration tank, where air
is bubbled into the liquid to permit acrobic decomposers to do their work. The water is
then piped into a sertling tank, where the activated sludge settles out of it. This sludge is
then recycled into the aeration tank. The volume of the sludge produced is significantly
reduced by the action of the acrobic decomposers.

An alternative method of secondary treatment is to spray the fluid from primary trearment
onto trickling filters by means of a rotating nozzle that serves to add oxygen from the air.
Trickling filters are actually beds of gravel where many species of acrobic decomposers live
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and work, including bacteria, fungi, protists, fly larvac and worms. After passing through
trickling filters or acration tanks, the fluid is again passed into a setling tank, where any
remaining solid marter settles out. The water produced by secondary treatment contains
litdle organic matter and has also lost about half its inorganic nutrients. It is then chlorinated
and subsequently released.

Chlorination. The most common anti bacterial and anti-algal agent in use for treating
water is chlorine. The trouble with chlorine is that it is very toxic to fish and it reacts with
various organic molecules to form compounds that cause cancer and birth defects in humans.
The concentration of chlorine in most water supplies at the moment does not seem to be a
major threat to human health, but we cannor afford to let the levels of chlorine compounds
much further.

in drinking water r
Tertiary Trearment

This is rarcly used unless the water produced by secondary treatment is destined for domestic
use. Should this be the case, there are several alternatives available. Unfortunately, most of
these involve the use of expensive chemicals in the treatment process. For example, the
water may be treated with aluminum sulfate, which causes phosphates to precipitate, or the
water may pass through a filter of activated charcoal, which absorbs many impurities.

One method of cleaning up sewage effluent that is gaining popularity is to channel the
cffluent through natural or manmade wetlands. This has several advantages over pouring
the effluent inco a river. Firstly, the effluent is purified as it trickles down through the soil,
where it eventually reaches the ground water and helps to refill depleted aquifers. Second,
the effluent may be used for irrigation, thereby saving precious water. In addition, any
nutrients in the effluenc will act as a fertilizer. The yield of crops on treated land increases
markedly over land that is left untreated.

Disposing of Sludge

Sewage sludge often contains high concentrations of toxins, in particular, heavy metals and
therefore must be treated as hazardous waste. It is usually incinerated and then buried in a
secure landfill. The volume of sludge produced by most municipalities makes this method
of treating sludge extremely expensive. To decrease the cost of disposing of sludge in this
manner, many municipalities are investigating methods of reducing the toxicity of sludge,
which would then allow them to use the sludge in a beneficial way. As sewage sludge is high
in plant nutrients, its value as a cheap source of fertilizer is quite obvious. If the sludge
could be effectively treated to reduce its toxicity, it would be a valuable source of cheap
fertiliser for agricultural use. A novel use for sewage sludge is in the construction industry.
Inani ing develoy sludge is combined with clay to make bricks for use in
construction. One can only imagine the thoughts of those buildings inhabi on finding
out their walls are partly composed of processed feces! However, due to the necessity of
finding new methods of disposing of sewage sludge, we can expect many more industries
that consume sludge to develop in the near future as part of the solution to our solid waste
problem.
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ISO 14001 ENVIRONMENTAL MANAGEMENT
SYSTEM STANDARD - A QUALITY MANAGEMENT
SYSTEM STANDARD FOR THE ENVIRONMENT

HUSSEIN RAHMAT

The need to manage the environment is more important today than it has ever been. Evidence
shows thatin the past lax control of activities have led to unacceprable environmental risks,
resulting in industrial accidents such as the chemical accident at Bhopal (India 1984) and
nuclear accidents at Three Mile Island (USA 1979) and Chernoby! (Ukraine 1986). All of
these have caused tremendous public concern in addition to incalculable human suffering
especially the Bhopal incident. Other accidents, such as the Exxon Valdez oil tanker accident
(USA 1989) have caused environmental damage and the subsequent remedial action left
questions as to the efficacy of the remedial action taken.

It is realized that industrial activities, desirable as they are for the welfare and economic
development of the people of the world, contribute the most to pollution and environmental
degradation. Itis industrial activities therefore that need to be managed better so that they
cause less pollution in the first instance rather than to have better technology to clean up
the pollution afterwards. Another concept that industry in general needs to pursue is
sustainable development. The World C. ission on Envi and Develof in
its milestone 1987 report, "Our Common Future,” (from the Brundtland Commission)
emphasized the importance of environmental protection in the pursuit of sustainable
development. Sustainable development could be defined in many ways. One good example
is it “involves meeting the needs of the present without compromising the ability of future
generations to meet their own needs.”

In 1989, the United Nations identified the following as serious environmental issues:

The greenhouse effect and the accompanying change in world climate
The ozone layer depletion

Pollution of oceans and coastal waters

Acid rain and other trans-boundary pollution

Detorestation and loss of flora and fauna (biodiversity)

Management of hazardous wastes and contamination of drinking water

Wty —
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Today some of these concerns still remain.

Increasingly strict envi | legislation to control problems such as the above has become
a fact of life particularly in North Armerica and Europe. The United States of America has
set itself on a very tight regime of laws and regulation dubbed as “command and control”
whilst the European Union set out proposals for organizations to self-regulate their
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envi | perfc ce and to conti ly improve upon it. The European proposal
has an added sting in that if few organizations are to take the challenge it will become
mandatory, thus taking on the same regulatory flavor as that of the United States. This
proposal was subsequently called the Eco Management and Audit Scheme (EMAS)
Regulation. The proposal spawned such management systems as the British Standards BS
7750 Environmental Management System on which the ISO 14000 Environmental
Management System was subsequently based.

At the same time industry worldwide began to realize that in the long run they need
voluntarily manage the environment better rather than rely on strict legislation. This has
driven industrial organizations such as the International Chamber of Commerce (ICC) to
launch the B “harter for Sustainable Development. The Charter launched in April
1991 has sixteen principles founded on the concept of sustainable development:

1. Corporate priority

2. Integrated management

3. Process of improvement

4. Employce education

5. Prior assessment

6. Products and services

7. Customer advice

8. Facilities and operations

9. Research

10. Precautionary approach

11. Cooperation with contractors and supplicrs
12. Emergency preparedness

13. Transfer of technology

14. Contribution to the common effort
15. Openness to concerns

16. Compliance and reporting

In 1CC term “sustainable development” involves meeting the needs of the present without
compromising the ability of future generations to meet their own needs. Economic growth
provides the conditions in which protection of the environment can best be achieved, and
environmental protection, in balance with other human goals, is necessary to achieve growth
that is sustainable” — from the introduction to International Chamber of Commerce (1CC)
Business Charter for Sustainable Development

The ICC can be reached on the internet by visiting their homepage ac (heep://
www.icewbo.org/)

There were other specific industry movements developed during this period. Some well-
known examples are Responsible Care® adopted by the Chemical Manufacturers Association
(CMA), and the Strategies for Today's Environmental Partnership (STEP) initiated by the
American Petroleum Institute (API). ’
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In 1988, the Chemical Manufacturers Association (CMA) launched Rcsponslblc Care® 1o
respond to public concerns about the facture and use of chemi

The 6 Codes of M. Practices of Responsible Care® are:
1. The C ity A and Emergency Response Code
2. The Pollution Prevention Code

3. The Distribution Code

4. The Process Safety Code

Health and Safery Code

The webpage for Chemical Manufacturers Association (CMA) Responsible Care is
(heep:/iwww.cmahq.com/cmawebsite.nst/pages/responsiblecare)

API's STEP became part of its organization Bye Law in 1990. The Mission and Guiding
Principles on Environmental, Health and Safety for APl members are the following:

1. To recognize and to respond to community concerns about our raw materials, products
and operations

2. To operate our plants and facilities, and to handle our raw materials and products in a

manner that protects the environment, and the safety and health of our employees and
the public

3. To make safety, health and environmental considerations a priority in our planning,
and our development of new products and processes

4. To advise prompely, appropriate officials, employees, customers and the public of
information on significant industry-related safety, heath and environmental hazards,
and to reccommend protective measures

5. To counsel customers, transporters and others in the safe use, transportation and disposal
of our raw materials, products and waste materials

6. To economically develop and produce natural resources and to conserve those resources
by using energy efficienty

7. To extend knowledge by conducting or supporting research on the safety, health and
environmental effects of our raw materials, products, processes and waste materials

8. To commit to reduce overall emission and waste generation

9. To work with others to resolve problems created by handling and disposal of hazardous
substances from our operations

10. To participate with governmentand others in creating responsible laws, regulations and
standards to safeguard the community, workplace and environment

11. To promote these principles and practices by sharing experiences and offering assistance
to others who produce, handle, use, transport or dispose of similar raw materials,
petroleum products and wastes

G
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The webpage for American Petroleum Institute STEP is (htep://www.api.org/step/)

Non-industry specific organizations also formed groups to the better 2

of the environment. One such example is the Coalition for Environmentally Responsible
Economies (CERES). CERES, a non-profit membership organization, was formed in 1989.
It brought fiftccen major U.S. environmental groups together with an array of socially
responsible investors, environmental groups, religious organizations, pulvlig pension trustees
and public interest groups. They promote responsible corporate activity for a safe and
sustainable future for our planet. Their basic credo is based on the iulluwm;, principles
(carlier known as the Valdez Principles):

Protection of the Biosphere

Sustainable Use of Natural Resources

3. Reduction and Disposal of Wastes

4. Energy Conservation

S. Risk Reduction

6. Safe Products and Services

Environmental Restoration

8. Informing the Public

9. Management Commitment

10. Audits and Reports

CERES can be reached on the internet at their website (hep://wwawv.ceres.org/)

There are many similarities beaween the guiding principles among the various initiatives
except that those initiatives from specific industries attempt to be more comprehensive in
integrating the need for excellence in occupational safety
as well.

for employees and the workplace

In 1992 the United Nations organized the Earch Summit in Rio de Janeiro. The Summit
lead 1o the publication of a blueprint - AGENDA 21 - calling for a global partnership,
charting the way forward to achieving sustainable development. improving cfficiency of
use of resources, minimizing waste, protecting human health, and protecting the environment
at large. The document was accepted by 179 governments. The Summit also led to the
formation of the United Nations Council for Sustainable Development closcly followed by
the World Business Council for Sustainable Development (WBCSD). The WBCSD can be
reached on the internet at their website (heep://www.wbesd.ch/)

At the international level there were responses by world agencies and organizations, such as
World Trade Organization (WTO) and the Geneva, Switzerland based International
Organization for Standardization (ISO). to help protect the environment. on a world scale
and in a coordinated manner. In response to industrial and business sector demands and as
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an after-effect of the Earth Summit, ISO action was translated into the development of ISO
14000 series of Environmental Management Sysrcm (EMS) standards. The development
of ISO 14000 was greatly helped by the experience gained from BS 7750 Environmental
Management System issued in March 1992 by the British Standards Institution (BSI) and
the 200 or so organizations that were certified to that standard by 1993,

The aim of ISO 14000 Environmental Manabcmcn! System is for orgamzauons KO
demonstrate their commitment to continual imy of their env
performance through prevention of pnlluunn complmncc to regulations and reduction of
waste. [tis designed to be a generic 2 dard meant for impl byan
organization of any size in any industry and in any country around the world.

Today icis a widely accepted international standard. Among its attractions is that it gives an
organization the opportunity to practice self-regulation through its built-in regulation and
best-practice compliance mechanism and continual improvements procedures. The result
is that its stakeholders, the government and other interested parties, view the organization
favorably with the assurance that it provides. At the same time, this effort reduces the
organizations’ exposure and liability to litigation and the cost of clean-ups or remediation.
The most attractive benefic of all is that it gives an organization an opportunity to review its
practices with the aim of reducing wastes in general. This benefit arises because when an
organization succeeds in generating less waste, less raw materials are used. lhls in the end
translates into lower cost of production giving the organization a itive ge in

the market place. Oftentimes reduction of waste generation is arrived at through rccuvery
of waste materials. Many organizations were surprised that the materials recovered are valuable
products in their own right or ones which could be used in other ways to generate additional
revenue. Good environmental management can thus mean good business for many
organizations.

To sum-up the idea that the environment is good business is a quote from Gustav Krause,
the Minister of the Environment, Brazil when he officiated an ISO TC207 meeting. He
said:

“Reducing costs in order to eliminate waste, developing clean and cheap technologies
and recycling raw materials, are more than principles of environmental management
— they are pre-requisites for survival.”

To know more abour 1ISO 14000 visit the official ISO/TC 207 website. This website is the
home of the International Organization for Standardization’s (1ISO) Technical Committee
207 on Environmental Management—the committee responsible for developing the SO
14000 series of standards and guidance documents. The secretariat of ISO/TC 207 is held
by the Standards Council of Canada (SCC) and administered by the Canadian Standards
Association (CSA) (http://www.tc207.org/home/index.heml). An alternative website is the
merican National Standards Institute (ANSI) On-Line's scumn providing gcncral
information and services related to the ISO 14000 envi
(htep://web.ansi.org/public/iso14000).
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THE VERSATILE I1SO 14000 ENVIRONMENTAL MANAGEMENT SYSTEM

Right from the start the [SO 14000 Environmental Management System was meant to be
a system that could be integrated into the mainstream of business management. Therefore
it needs to be universal from that aspect. At the time when I1SO 14000 was proposed there
were already conceprs relating to how one could manage an organization with the assurance
of quality for its customers and management effectiveness for its other stakeholders. One
very popular system was 1SO 9000 Quality Management System, which took the world by
storm. Another was the Total Quality Management (TQM) concept which spearheaded
the Japanese industrial miracle. The amalgam of these two concepts resulted in 1SO 14000
being an environmental quality management system that provides a framework for
sustainable development that is casily integrated into main stream management systems
such as quality management system and occupational health and safety management s

Many organizations have no difficulties in integrating 1SO 9000 Quality Management
System and the 1SO 14000 Environmental Management Syswem as they are compatible.
The Plan Do Check and Act (PDCA) concept that will be explained later forms the basis of
ISO 14000. This makes it versatile and amenable to adapration to other management
systems such as occupational safety and health management system. Indeed the British
Standard BS 8800 Guide on Occupational Safety and Health Management System is entirely
compatible with ISO 14000.

The SO 9000 movement developed the concepr of the need for a supplier to have a
management system to assure quality for direct customers. Much legislation, especially in
the area of safety including Malaysia's own Occupational and Safety Act:1994 stipulates
management arrangement as a requirement. In the United States of America the
Occupational Safety and Health Administration (OSHA) requires the establishment of a
management system to fulfil the OSHA CFR 1910.199 legislation for safety. The auto
industry requires vendors to conform to a Quality Management System (QMS 9000) and
50 do other similar organizations in the United Kingdom and other countries. Additionally
the various industry environmental initiatives such as CMA’ Responsible Care for the
chemical industry and API's STEP for the petroleum industry require verifiable management

systems.

What can a management system do to ensure that management is effective? A system is
useful when one is faced with complexity in pursuing one’s objectives or goals. The complexity
can be derived from the many processes or activities thar must be kepe within their boundaries
or limits, the enormous amount of information that needs to be processed, the involvement
of many players or elements and their varying needs and finally the interaction with
externalities. A systematic approach is necessary to divide a large complex system into sub-
systems with cach subsystem being managed effectively and in the end the whole system is
amenable to management.

One must admit that to manage the environment is a complex affair. The environment has
many unknowns and managers have to struggle with the many factors that have to considered.
Some of these are the socio-cconomic and political issues of sustainable development, the
considerations of technological availability and cost of operation and production,
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cumpcuuun in the marker place and the vanous needs of slakchold:rs mdudmg the

ing ity, non-go | | ion
shisrelnldersand finally customers. This is surely more than a quahty product mamg:mcnr
issue alone.

The other concept embodied in ISO 14000 is the idea of Total Quality Management (TQM).
The basic aim of TQM is to reduce and eliminate defect and waste in manufacturing, The
outcome of this effort is to lower cost of production and to satisfy the needs of customers,
owners and other stakcholders with whom the organization interacts.

TQM began with the teachings of “quality gurus” such as Deming, Deming stressed that
management should carry out its business using the cycle of Plan, Do, Check and Act
(PDCA). The PDCA cycle can be put in laymans languagc as a procedure which requires

P h I ol
g ions to ask the ]

1. Where do you want to go?

2. Where are you now?

3. Whac is the gap between where you are and where you want to go?
4. How do you close the gap and get there?

5. What do you need to close the gap and to go there?

6. How do you know you have arrived?

To facilitace that, process management has to have in place a system of

1. management actions,

2. operating procedures,

3. documentation & record keeping,
4. organizational structure, and

5. resources.

The management model adopted by 1SO 14000 is that of Deming PDCA. The 1SO
14001 Environmental Management System Specification is structured along these framework
and, as stated in ISO 14004 is guided by the following principles:

Principle 1 — Commitment and Policy
Principle 2 — Planning

Principle 3 — Implementation

Principle 4 — Measurement and Evaluation
Principle 5 — Review and Improvement

The actual embodiment of TQM in ISO 14000 is in the principle that commitment and
leadership must come from the top. Like TQM it requires 8 backing in p
resources, and clarity of objectives to support it. Italso relies on the support and feedback of
employees ar all levels.

Further, ISO 14000 requires that all parts of the organization to be involved in the process
of identifying risks and opportunities be involved in planning and execution of the plans
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and above all in providing feedback for continual improvement. Continual improvement is
part and parcel of ISO 14000. Mechanisms for this are provided through audis, records,
corrective and preventive action and management review. Along the way, corrective actions
are made by monitoring performance through measurements and analysis of faces of the
situation. Root causes of defects and nonconformance are the basis for correction and
improvement. Employees are to be trained. Benchmarks are provided to compare
environmental performance against what is desired. The benchmarks are environmental
performance indicators provided as part of plans and targets. These plans and rargets are, in
turn, to be according to the organization’s policy and should be in consonance with the
customers of the environment, which are interested parties inclusive of the government.
These are the benchmarks of TQM.

tem could and should be integrated with
use of the requirements of planning for an
environmental program, the resources to be provided for it in terms of budget and personnel
and finally the fact that employees can affect the environment with their actions and behavior.

ISO 14000 Environmental Management
mainstream management activities. This is beca

In the Introduction to ISO 14004 the remark was made that “the design of an EMS is an
. The structure, responsibilities, practices, procedures,

ongoing and interactive prog
processes and resources for implementing environmental policies, objectives, and targets
can be coordinated with existing efforts in other areas (c.g. operations, finance, quality,
occupational health and safety)”. It has been mentioned carlier thac ISO 14000
Environmental Management System could casily be integrated with SO 9000. This is not
surprising as when [SO 14000 was drafted [SO 9000 already existed and the standard was
kept in mind in the ISO 14000 dratting process. As a result the two standards share many
common ¢lements although the PDCA concept is not as well pronounced in ISO 9000.

nal safety and health has also
been mentioned earlier in the context of BS 8800 Guide to Occupational Safery and Health
Management System. This fact has been recognized by the drafters of ISO 14000 themselves.
The introduction to ISO 14001 states that whilst the “International Standard is not intended
1o address, and does not include requirements for aspects of occupational health and safety
management; however it does not seck to discourage an organization from developing
integration of such management system clements™.

The ability of 1SO 14000 o address the issue of occupati

The integration of occupational safety and health and the environment is easy. The two
systems have approaches and many managing clements that are similar. The two systems
always begin with the identification of hazards, their assessment and measures to manage
and control them. In the case of the environment, ISO 14000 expects organizations to
identify impacts of the organization’s products, services and activities taking the legal and
other requirements into account and from then on ta establish targets and objectives and
enviro | prog The g of hazards includes documentation, operational
control, surveillance, corrective actions and reviews. These steps and many others are parallel
to what nceds to be done in occupational safety and health administration.

As a matter of fact, the area of environment in the workplace overlaps considerably with
that of the larger environment. Occupational safety and health regulations regarding the
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environment in the work place could be applicable to the larger environment except for the
matter of scale that extends beyond the confines of the work place.

The 1SO 14000 Environmental Management System has received wide acceptance not
only by the industry but also by some governments. This is partly because industry badly
needs such a management system and also because it is a good system that satisfies many
needs. By all accounts, ISO 14000 Envi | Manag System standards adopti
rate seems to surpass that of the [SO 9000 by far.

P

In summary, ISO 14000 Environmental Management System is a quality management
system applied to the ag of the envi . Some aspects of TQM are
incorporated. Like 1SO 9000 Quality Management System, ISO 14000 is not a product or
a performance standard and must never be to misconstrued as being tied with any products,
services or activities. The ISO organization is now vigilant on this point as there have been
some abuses in this regard in the ISO 9000 arena. 1SO 14000 is meant to be an international
standard that is suitable for any size organization anywhere in the world. That being so, it
does not specify any performance standards on emission, effluence and the like, This is the
duty of legislation in the resident country of the organization. ISO 14000 ganization, in
turn, is duty bound according to the Standard to obey this. The fact thar SO 14000 is
voluntary and meant to be self-regulating does not absolve an organization from not doing
so. Whilst the lard does not date zero emission the organi is duty bound to
move in that direction as part of the process of establishing the system. An organization is
to identify all aspects and, in time, it must improve its performance, as part of the System.
The System does not mandate immediate use of the best available technology at all costs.
The organization is to balance economics with environmental care. In 1SO 14000 the
organization finds a framework for ing significant envi laspects it can control
and over which it can be expected to have an influence. The Standard represents a shift to
pro-active thinking and acting and a “paradigm shift” toward prevention rather than cure.
Thus the Standard is a toal for sustainable development.

ENVIRONMENTAL MANAGEMENT SYSTEM - OVERVIEW OF
ELEMENTS

The ISO 14000 Environmental Management System is a management system that is
compatible with the ISO 9000 Quality Management System. Many of their clements are
similar in concept. However the ISO 14000 Environmental Management System is based
on the Plan, Do, Check and Act management model atributed to Deming. The 1SO
14000 system is guided by the five principles stated carlier.

In the following pages the seventeen elements of the standard are summarized.
Principle 1 — Commitment and Policy

1. Environmental Policy — Develop a of your organization’s ¢ i to the
environment. Use this policy as a framework for planning and action.
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Principle 2 — Planning

2. Environmental Aspects— ldentify environmental atrributes of your products, activities
and services. Determine those that could have significant impacts on the environment.

cess to relevant laws and regulations

3. Legal and other Requirements— Identify and ensure ¢
(and other requirements to which your organization adheres).

4. Objectives and Targets — Establish environmental goals for your organization, in line
with your policy, environmental impacts, views of interested parties and other factors.

5. Environmental Management Programs— Plan actions to achieve objectives and rargers.
Principle 3 — Implementation
6. Structure and Responsibility— Establish roles and responsibilities and provide resources.

7. Training, Awareness and Competence — Ensure that your employees are trained and
capable of carrying out their environmental responsibilities.

8. Communication — Establish processes for internal and external communications on
environmental management issues.

9. EMS Documentation — Maintain information on your EMS and related documents.

10. Document Control — Ensure effective management of procedures and other system
documents.

11. Operational Control — ldentify, plan and manage your operations and activities in line
with your policy, objectives and targets.

12. Emergency Preparedness and Response - ldentify potential emergencies and develop
procedures for preventing and responding to them.

Principle 4 — Measurement and Evaluation

13. Monitoring and Measurement — Monitor key activities and track performance.

14. Nonconformance and Corrective and Preventive Action — Identify
and prevent recurrences.

and correct problems

15. Records — Keep adequate records of EMS performance.
16. EMS Audits — Periodically verify that your EMS is operating as intended.
Principle 5 — Review and Improvement

17. Management Reviews — Periodically review your EMS with an eye to continual
improvement.
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ENVIRONMENTAL POLICY (CLAUSE 4.2)

The element of Environmental policy is to be read together with clause from the following
documents:

ISO 14004 4.1  Commitment and Policy.

ISO 14004 4.1.1  General.

ISO 14004 4.1.2 Top Management Commitment and Leadership.

ISO 14004 4.1.3  Initial Environmental Review.

ISO 14004 4.1.4  Environmental Policy.

The intent of this element is to ensure that the top g of the organization defines
and declares its ¢ i to an envi I policy that seeks to continually improve

its performance on environmental conservation that is appropriate for its activities. It is a
statement of its principles and intentions that

1. indicates the organization’s long-term direction,

2. establishes a framework for action for all its employees, and

3. provides visible evidence of top management support of the organization’s efforts on
the environment.

The performance of the organization will be judged against the published environmental
policy. ISO 14000 Environmental Management System requires that the overall
environmental programs be based on the policy statement. Therefore the policy should be
formulated to express goal or vision of the organization, its core values such as care for the
environment and the following three key commitments:

1. Focus on environmental protection including sustainable development and
environmental good practices

to

Focus on continual improvement, reduction of raw materials use and generation of
waste; replacement of hazardous chemicals used with safer ones or elimination of them
altogether; reuse and recycling of raw materials

3. Compliance with and support of the law, international environmental initiatives and
industry guidelines

d,

Everyone in the organization should d the envi | policy and what is
expected of him or her in order to achieve the organization’s goals.

Developing the Policy

The environmental policy should be initiated, developed, and actively supported at the
highest levels of the organization. The policy should be integrated into the enterprise’s
overall business strategy. It must also be relevant to the activities, products and services of
the enterprise and appropriate to the location of the organization. It should also be comparible
with the organization’s other policies such as its quality, occupational safety and health
policies if these exist. Many organizations integrate Occupational Health and Safety policy
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with environmental (HSE) policy. The three have many common characteristics such as the
control of chemical acquisition, rransportation, handling and storage, inspection procedures,
incident investigation, corrective action, emergency response, training, education and
auditing. Some even manage HSE and quality under the same function. After all, HSE
management is management of quality.

Sources of Input for Policy Development

The organization’s own Initial Environmental Assessment, if this was carried out, is obviously
one good source of input for policy development. Others include the organization’s own
values and beliefs, business strategy and its strategic plans. Any existing statements on
environmental aspects, mission statements, old policies, and policies in other areas of the
enterprise e.g. quality, occupational health and safety could be incorporated. It is best to

take into account the views of stakeholders such as a particular community's concern for
m i

or emissi wits i sur

water | 6
Statements of environmental principles by external groups c.g. Business Council for
Sustainable Development, CERES, Responsible Care, STEPS and other written standards
could be incorporated. Special local or regional conditions can be other sources of input to
policy development. For example, if one operates in an environmentally sensitive area such
as wetland or wildlife sanctuary, the concern for conservation there could provide material

for the policy statement.

The environmental policy statement should be concise (one to two pages), written for a
wide audience including the layman and in plain language which is free of environmental
and technical jargon. The statement is then reviewed at different levels within the
organization.

¢ should be SMART:

In summary the intent, goals and objectives of the poli

Simple

Measurable
Achievable
Reasonable

Tractable

Implementing the Policy

From the policy, develop detailed and measurable targets and objectives. Then, translate
the policy into action through an environmental program. In the program identify priorities,
employee responsibilities and allocation of resources. These will be discussed further with
the other el of the Envi | Mang nt System.
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Publishing the Environmental Policy

The policy is a statement of goal, vision and commitments of an organization. Employces
who have to act on the programs or translate it into action programs and stakeholders who
have an interest in the outcome of the programs all need to be aware of the policy statement.
Therefore, the policy must be widely communicated by distributing copies to staff members,
publishing it in the enterprise’s newspaper / magazine, printing it in poster formats, discussing
it at meetings, and including it in introduction and ar orientation training.

Externally this could be done through Annual Reports, direct mailing and advertisements,

Need for Changes to the Environmental Policy

The policy is not necessarily a fixed document. Formulating a policy could be an iterative
process. As the aspects and impacts of an organization’s activities, products and services are
defined and objectives and targets of activities are set, a refinement of the policy statement
may be done in synchronization.

It should be changed as the needs of the organization evolve and as external conditions
develop. Some of the situations may necessitate policy changes.

1. Changing legislation and changing expectations and requirements of interested parties,
2. Changes in the products or activities of the organization,

3. Advances in science and availability of technology,

4. Lessons learned from environmental incidents, and

5. The need to address public expectations and concerns

Policy should be adjusted during the overall annual EMS review if necessary. Any changes
should be published internally and externally.

Summary

1. The Environmental Management System requires that the organization develop a written

policy.

The policy should be appropriate to the organization and cover its products, activities,

and services.

3. Commitments should be stated clearly on the organization’s intent to comply with the
law and other internal criteria, the prevention of pollution and continual improvement.

4. The policy should address the issuc of carc for the environment and public concern

attributable to the product, services and activities of the organization.

This policy should be communicated effectively internally for understanding and

operational reasons as well as externally for the needs of interested parties.

N~

o
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ENVIRONMENTAL ASPECTS (CLAUSE 4.3.1)
The above Element is to be read together with clauses:

ISO 14001 A.3.1 Environmental Aspects
I1SO 14004 4.2 Planning

The intent of the element is to ensure a systematic and logical approach to fulfil an
organization'’s Environmental Policy of care for the environment. [t is to ensure thar an
organization’s management of the environment is based on sound and scientific knowledge.
It corresponds to the required first activity in the Plan, Do, Check and Act cycle of quality
management. In this application of PDCA, the organization is to plan how to deal with its
environment by identifying how its products, services and activities impact on the
environment.

To deal with the task, the organization must first identify the aspects of its products, services
and activities. An aspect is anything that is autributable 1o the organization that could
interact with the environment, for example, emission of gases to the atmosphere, addition
of extra effluent to the drainage system, discharge of solid and possibly toxic waste that
could burden the surrounding ground through pollution of the ground and ground water
detracting from proper land use and resulting in odours and aesthetic damage.

The relationship between aspects and impacts is one of cause and effect. The term “aspects”
is neutral, environmental aspects could be either positive (such as making a product out of
recycled matenials) or negative (such as discharge of toxic materials to a stream).

To plan for and control its significant environmental aspects and the consequent impacts,
come from. It must know

an organization must first know what these are and where they
how its waste is generated in order to minimize or eliminate it. The identification and
management of environmental aspects can lead to reduction in waste produced or use of
fewer raw materials. Both of these will lead to positive impacts on the environment and the
profitability of an organization. Generated waste comes from marerials that the organization
purchased in the first place. Use of less raw materials means more profit.

15O 14001 requires that an organization shall maintain a procedure on how to identify
environmental aspects and significant impacts
process is systematic, logical and repeatable by other personnel who have to accomplish this
task.

The intent is to ensure that the identification

In its identification process the organization should include a procedure to identify
environmental aspects that it can control, and over which it can have an influence. This is
of course a reasonable expectation. For example, while an organization probably has control
over how much clectricity it uses, it likely does not control the way in which the electricity
is generated. However its control over consumption could probably reduce waste or use of
raw matenials by the electricity producer and hence contribute to a better environment.

Once an organization has identified the environmental aspects of notonly its products but
also its activities and services, it should determine which aspects could have significant
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impacts on the environment. The identification of the significant environmental impacts is
essential as other activities such as for ing or refc lating the envi | policy,
establishing objectives and targets, creating an environmental program, control of its
operations, ctc., are all based on knowledge about the significant environmental aspects of
the organization. Controlling these aspects is what an environmental management system
is all about. Once it has identified the aspects and impacts, it should keep and up-date this
information as the bascline for continual improvements. Also from time to time the
organization may want to modify its plants and operations or to embark on another project.
This information can then be the basis of change for the future environmental program of
the organization.

The control and influence over the environmental aspects of products vary significantly,
depending on the market sitation of the organization. A contractor or supplier to an
organization may have comparatively little control over the outcome of the end product
and its use. On the other hand a manufacturer has control over the manufacture of products
in terms of the processes used and the selection of materials. The manufacturer could also
have some influence over how his product is transported, handled, stored, used and finally
disposed.

Identification of Aspects and Significant Impacts

To aid in the identification of aspects ISO 14004 identifies the following as aspects.

1. Emissions to air

2. Releases to water

3. Waste management

4. Contamination of land

5. Usc of raw materials and natural resources

6. Other local environmental and community issues

The organization should identify the significant environmental aspects on the basis of
these. In identifying the significant aspects of an operation, normal and abnormal operations,
shur-down and starc-up situations and finally potential emergency conditions must be
considered.

Organizations do not have to evaluate each product, component or raw material input. The
process is intended to identify significant environmental aspects of the organization and is
not intended to require a detailed life cycle assessment.

To begin the identification process, categories of activities, products or services that most
likely have a significant impact should be selected. An organization that carries out processing
activities could perhaps start with the flow of the process beginning from the intake of raw
materials, following through to processing, waste cmission and effluent discharges for the
processing part and then following further through to storage, transportation, distribution
and waste disposal. In parallel, there may be associated activities that go together with the
operation of a processing plant. These may include maintenance, transportation, purchasing
and storekeeping activitics.

69



Environmental Management Standards (ISO 14000 Series): Towards a Sustainable Future

There is no standard technique for identifying significant impacts. A multi-step process can
be used to make this evaluation. It can start with a simple process for identifying aspects
and then the process can be refined over time or the more obvious impacts could be ad-
dressed first, the more complex issues being tackled later. However the information derived
from this process is to be kept in a register so xlm( it can be updated and used for re-
identifying aspects and impacts in the future. This is particularly pertinent when evaluating
new products, processes and services and when expanding operations or processes.

Guidelines for Identifying Significance

An aspect is deemed significant of i fulfills the following:

1. Ifit can result in a direct release of noxious or persistent substances, PCB for example,
(In Malaysia these substances are covered by several regulations under the Department
of the Environment (Scheduled Waste) or under the Department of Occupational

fery and Health (CIMAH), etc.).

2. Ifit causes the organization to be our of compliance with regulation.

If it contravenes an internal criterion or those of an industry association that the
organization subscribes to, for example initiatives such as those of the International
RES, Responsible Care or STEPS Programs, including an
organization’s own standards.

Chamber of Commerce, €

4. Ifitis perceived to be significant by stakeholders (the public or customers), whether it

may or may not result in lirigation.

5. Ifitaffects business through lowering of image, increase in insurance premiums or loss
of insurance validity, lowering of investor confidence in the company, and/or violation
its agreements with other parties.

If it excessively uses raw materials or resources leading 1o non-sustainable development.

6.

Ifit generates wastes causing unnccessary loss of revenue through lower profitability on
one hand and/or increase in expenditure through costs of clean-up on the other.
Once an organization has found a process for assessing significant impacts that works for it,
the process could be written down into a procedure as a part of its Environmental
Management System documentation. The aspect and impact process should be carried out
by all levels and functions in the organization.

LEGAL AND OTHER REQUIREMENTS (CLAUSE 4.3.2)
The above element is to be read together with Clauses:

I1SO 14001 A.3.2 Legal and Other Requirements,
ISO 14004 4.2.3 Legal and Other Requirements.
1SO 14004 4.2.4 Internal Performance Criteria.
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Theintent of this element s for the organizations to identity legal requirements, international
g! g1 y and gulatory guidelines, codes and industry practices so that

it can comply with those that are applicable to the envi | aspects of the izati

as necessary. To comply with this is the basis of the environmental policy. It is one of the

pillars of an envi | policy others being the prevention of pollution and

continual improvement.

A procedure must be set up to track the requirements of this clause. To ensure that at all
times the organization has up-to-date inf ion to enable it to comply with legal and
other requirements on a continuing basis. To ensure that an organization complies with
requirements of this clause, its environmental objectives and targets or other elements of its
Environmental Management System are modified as necessary. ‘Tracking the information
includes anticipating new legal requirements. The organization can pre-empt a future
requirement by modifying its environmental objectives and targets or other elements of its
Environmental Management System. These early changes o the organization’s operations
can enable it to avoid costly changes in the future.

Examples of Regulations

1. Those specific to the activity (e.g. Site-operating permits under Department of
Environment, Department of Occupational Safety and Health, etc.)

2. Those specific to the organization’s products or services (c.g. transportation)

3. Those specific to the organization’s industry (c.g. petroleum products)

4. General environmental laws including international agreements and protocols that are
applicable at the location of the organization’s activities (Basel Convention, Montreal
Protocol)

5. Authorizations, licenses and permits (c.g. licenses under prescribed premises under
Department of Environment EQA regulation)

Examples of Other R

1. Company-specific codes of practice (e.g. IT industry)

2. Standards in locations where products are marketed

3. Sustainable develop gies such as Agenda 21, Business Council for Sustainable
Development

s

Industry associations codes and initiatives; Responsible Care, STEP, etc.
5. Other industry programs subscribed to by the organization (International Chamber of
Commerce, CERES, etc.)

Examples of Internal Performance Criteria

1. Vendor/supplicr for supply of chemicals and contractor policy for conduct of services
in the organizations’ premises

2. Hazardous material, waste, water, air quality and energy management (possibly as an

environmental policy sub-statement)

Process risk reduction, prevention of pollution and resource conservation

[
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4, E | incident resp and prep
5. Acquisition, management and divestiture of property

Summary

1. Identity applicable laws, rules and regulations, and industry codes of practice and their
applicability to the organization.

Identify other internal requirements and standards and determine their applicability to
the organization.

3. Establish and document a process for keeping both the above up-to-date.

4. Ce cate the above req s to those responsible for the up-date.

5. Communicate the legal and other requirements to all employees.

sure that the requirements are incorporated in setting objectives and targets and

N

applicable procedures.

OBJECTIVES AND TARGETS (CLAUSE 4.3.3)
I'he above clement is to be read wogether with Clauses:

1SO 14001 A.3.3 Objectives and Targers
1SO 14004 4.2.5 Environmental Objective

s and Targets

The purpose of this clement is for organizations to set out clear overall goals (objectives)
and specific, measurable ways (targets) for achieving those goals. The objectives must be
appropriate and in line with the organization’s environmental policy. They should be
challenging and yet realistic. In this regard consideration should be given to preventive
measures that use the best available technology where it is economical to do so, and
opportunities to reduce costs and avoid expenditure keeping in view the financial situation
of the organization.

Since objectives and targets should be tilor-made to the organization there are therefore no
“standard” environmental objectives thac will fit all organizations. Objectives and targets
should reflect the aspect and impacts of the organization. Objectives can be set for a specific
function to be achicved or for the organization as a whole. Plans could be made to fit the
specific requirements of the location of the organization, the resources available, the
technology and know-how it can command and obstacles to be faced. Integration with the
overall business strategies and other existing in-house 1ent systems of the organization
and its environmental and other policics including those for quality
importance.

and safety is of great

Objectives and Targets Considerations

In formulating the organization's objectives and targets due consideration must be given o
the following:
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Policy (with regards to prevention, continual improvements)

Legal and other Requirements

Technological and Environmensal Aspects (availability of affordable technology)
Operational and Business Requirements (including financial)

Views of Interested Parties (especially customers and affected communities)

The relationship between objectives and targets is as follows:

* Objecrives are goals arising from environmental policy, while
*  Targets are performance requirements arising from environmental objectives

“Targets should be specific with clear definition and scope, detailed and applicable to the
whole organization or parts thereof. They should be quantified and measurable where
practicable. Finally, there should be a deadline for the achievement of targets.

Obje

tives can include commitments to

*  reduce waste and the depletion of resources,

+  reduce or eliminate the release of poll

*  design products to minimize their environmental impact in production, use and
disposal and any significant adverse environmental impact of new developments,

+  control the environmental impact when exploiting sources of raw material, and

*  promote environmental awareness among employees and the community.

into the envi

Examples of Objectives Setting

1. Environmental Policy
Phase out hazardous substances

Findings during Initial Environmental Assessment:
Identified a number of paints in use based on solvents which will be banned in the
near future - high/ medium priority

Suggested objectives/targets:
Substitute water-based for solvent-based paints in (named process) by (targer dare)
2. Environmental Policy

Commitment to reduce emission to air

Findings during Initial Environmental Assessment:

Identified emissions of ethylene around level allowed in operating license (high
priority)

Suggested objectives/targets

Reduce annual emissions of ethylene to (target amount) by (target date)

E
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3. Environmental Policy
C i to waste reduction through recycling and reuse

Findings during Initial Environmental Assessment:
Identified that a large quantity of pallets were being disposed of together with general
mixed waste (medium priority- possible savings)

Suggested Objectives/targets
Separation and separate disposal of all wood waste by (targer datc)

When objectives and targets are set, the organization should consider establishing measurable
environmental performance indicators. These indicators can be used as the basis for an
environmental-performance evaluation system and can provide information on both the
environmental management and the operational systems. (This subject will be discussed further
in the section on Monitoring and Measurements).

As in TQM, employees at all levels and functions are to be involved in appropriate activities
in the organization. Objectives and targets should be set by the people involved in the
respective functional arcas. According to the Kaizen principle they are, after all, in the best
position to identify problems, establish procedures and achieve goals. Involving people,
especially in the early stages of activities, will help build commitment to the overall objectives
and targets of the organization.

Summary

1. Document objectives and targets at relevant functions and levels within the organization.

2. Involve relevant functions and levels within the organization in setting objectives and
targets.

3. Ensure that objectives and targets are consi with the envi I policy (including

commitments to pollution prevention, continual improvement, and compliance).

4. Ensure consistency with the organization’s business plan /mission and other strategies
including integration with in-h systems.

5. Establish a process for tracking and reporting progress.

ENVIRONMENTAL MANAGEMENT PROGRAM(S) (CLAUSE 4.3.4)
The above element is to be read together with Clauses:

I1SO 14001 A.3.4 Environmental Management Program(s)
I1SO 14004 4.2.6 Environmental Management Program(s)

The intent of this mqulrcmcm is to ensure that the next logical step is taken to set- up and
impl the envi system. The environmental management
program is the implementation framework for achieving the organization’s environmental
goals and identified priorities.

The "Environmental Management Program” is a detailed implementation plan, an action
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plan for environmental objective and its targets and is based on the environmental policy of
the organization.

In the process of establishing the program the opportunity must be taken to integrate the
requirements of the program itself, that is, the implementation schedules, resources, training
and responsibilities for achieving the environmental objectives and targets with the larger
strategic business plans of the organization. This should include the integration of existing
in-house management systems. The subject of systems integration is not a requirement of
the standard but it makes sensc in terms of management efficiency and at the same time
ensures smooth 2 of the envi | program itself. As suggested earlier
candidates for management system integration are quality, safety and health management
systems.

An Environmental Management Program (EMP) in a Nutshell

The EMP is an action plan that sets a schedule of activities, allocates resources such as
finance, expertise and staff, and defines their respective responsibilities and training if
applicable. It identifies options for achieving targets in terms of technologics to be used,
procedures, reporting systems and process changes from existing practice. During the
planning activities the opportunity should be taken to identify process and work efficiency
improvements.

An EMP is seen as a dynamic plan, which could be modified if necessary. The EMP should
be modified along the way if

1. objectives and targets are revised or added,

2. rargets are not met,

3. legal framework, products, markets, processes, facilities change, and

4. other factors that cause policy, objectives and targets to change, such as the changes in
company or national financial situation, arise.

As mentioned carlier, work on the action plan should be carried out at all levels of the
organization whilst targets should be set at all appropriate levels. Not only is this a pointer
from ISO 14001 itself but it makes sense from the perspective of quality management since
involving staff will ensure effectiveness and commitment.. Senior management should set
the priorities as management needs to integrate the plan with other strategic plans. Plans
should be integrated into existing organizational structures, for example, health and safety
and quality management programs.

Evaluating EMP Options: Considerations

Is the solution affordable?

Is the option feasible, given staff resources, skills and capabilities?

Is there support from other functions such as finance, personnel and marketing?
Is the time frame realistic to meet targets?

Is the option compatible with the business strategy?

Is there proper selection and usc of materials and purchasing?

OF MR N
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7. Does the program consider product take-back/disposal, energy use, and life cycle analysis?

8. Does it incorporate rescarch and development, design, production and distribution
issues?

9. Will it result in short / long-term environmental improvements?

The EMP need not be compiled into a single document. As in the Environmental System
Manual (10 be discussed in the Enviy ital System Doc fon section) a document
“road map” to several interlinked plans is acceprable.

providing 2

Tl ine Snecific Envi M )
g Specific En g Programs

P

ation at

There may be many specific programs that require implementation in an organi
any given time. Each plan must incorporate activities thar will ensure control and a means
to achieve defined objectives and targets set our for those specific programs. Examples of
such programs are as follow

1. Control of emissions to atmosphere

Air Quality Management

3. nd effluenc inventory

4. Reduction of emission and discharge sources

5. Control of effluent discharges

6. Installation of treatment systems

7. Installation of control equipment

8. Water Quality Management

9. Water use minimization

10. Solid Waste and Hazardous Marerials Management
11. Waste in
12. Location of waste and hazardous maerials storage and disposal arcas
13. Risk assessment

14. Procedures to contral spill and leaks

15. Waste minimization programs

16. Reduction of materials, reuse, recycling, treatment and final disposal
17. Training and implementation of spec;

“mission

cntory

ic procedures

Summary

1. Prepare an action plan on how the organization will meet its objectives and targets and
st deadlines for achievement.

2. Commit resources and include responsibilitics.

ln(nrpnmrc Cn\'irUl““Cn([‘l concerns n arn

facilities, materials and management proce

Set performance measures and reporting system.

Communicate the plan and monitor progress.

changes to products, activities, processes,
s.
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STRUCTURE AND RESPONSIBILITY (CLAUSE 4.4.1)
The above clement is to be read together with Clauses:

150 14001 A 4.1 Structure and Responsibility

150 14004 4.3.2 Ensuring Capability

150 14004 4.3.2.1 Resources — Human, Physical and Financial
150 14004  4.3.2.2  EMS Alignment and Integration

150 14004  4.3.2.3  Accountability and Responsibility

This element focuses on the need to define roles, responsibilities, and authorities of everyone
involved in the environmental management system. Top management plays a key role by
providing the resources essential to the implementation and control of the environmental
management system. Resources to be provided include:

1. human resources and specialized skills, and
2. technology and financial resources.

Ensuring this capability and competency is one of the most important jobs of top
n]aﬂ]gfn]c"[.

For an EMS to be effective, roles and responsibilities must be clearly defined and
communicated. Any effective management system needs a “champion”. Top management
should appoint a management representative whose duties are to

1. ensure that the EMS is established and implemented,
2. report on its performance over time, and
3. work with others to modify the EMS when necessary.

The management representative could be the same person who serves as the project
champion, but this is not nnnduor) Any person can serve as an effective management
representative, Just as responsibilities for identifying objectives and targets are dclcgarcd 0
operational managers, the task and general responsibilities for ging the env

should be allocated to individual employees as apprupriat:.

The task of the environmental representative should be as advisor, co-ordinator, and facilitator
to the organization. One underlying principle, however, is that all responsibilities delegated
must be supported by the resources, authority and training to accomplish the given task.

The Key to Success — Roles and Responsibilities

Success happens when all employees accepr the system by having been involved in the
process of building it. Further, employees must know their subsequent roles in the system.
They need to know their responsibility, whom they report to, who makes the decisions and
how these decisions are made. E I

ples of roles and responsibilities are as follows:




Environmental Management Standards (ISO 14000 Series): Towards a Sustainable Future
Top Management (ultimase responsibilities)

*  Develop and deliver philosophy and policy
Monitor perfc e of the i
*  Agree to strategic plan and performance measures

Environmental Coordinasor

¢ Provide advice and keep up to date on legislative and technical issues
*  Ensure appropriate methods and procedures are in place

*  Verify that monitoring provides objective evidence

*  Determine principal causes of problems and non-compliance

Managers

* Implement operational plans, standards, management and control systems, and
procedures

*  Manage available resources to achieve effective implementation

*  Provide timely feedback on performance

¢ Ensure effective c ation of envi | policy and procedures

All Employees

*  Follow set procedures
¢ Provide feedback to managers

Organizational Problems
In the past many organizational systems could not succeed because of the following:

L. Lack of work definition, lack of understanding of work, roles and responsibility
duplication or ambiguity of responsibilities

Unclear or insufficient authority

Insufficient training

Insufficient resources including too many responsibilities placed on one individual
Lack of auchority for the Environmental Coordinator

Performance responsibility placed on the Environmental Coordinator instead of top
management

D

Summary

Define roles and responsibiliies of individuals.
Provide resources needed to carry out tasks.

ig! a T p ive.
Communicare everyone's roles internally.
. |

I with other business functions wherever possible

e

and T:ncn'c:l.
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TRAINING, AWARENESS AND COMPETENCY (CLAUSE 4.4.2)
The above clement is to be read together with Clauses:

ISO 14001 A4.2  Training, Awareness and Competence
ISO 14004 4.3.2.4 Environmental Awareness and Morivation
ISO 14004 4.3.2.5 Knowledge, Skills and Training

The intent here is to ensure that all personnel who may create a significant impact on the
environment receive proper, adequate, and appropriate training.

Reasons for Training About EMS
There are two excellent reasons for training about EMS:

1. Every employee can have an impact on the environment
2. Any employee can contribute ideas about how to i prove envi |
cfforts

B

Itis important thatany personnel performing tasks which can cause significant environmental
impacts be competent. He or she should have appropriate education and training. However
training is just one element of establishing comp Comp e is usually the product
of a combination of education, training, and experience. For certain key roles (including
tasks which can cause significant environmental impacts), there should be criteria for
measuring the competence of individuals performing those tasks.

All personnel should receive awareness training. A special EMS training package should be
designed for new employees. Training will not only achieve increased capabilitics for an
organization but training could help make artitude changes, and changes in behavior patterns
and thinking processes in an employee. Job instructions alone is not sufficient to cnsure
performance. Training for competency is particularly important where an action is to be
taken as soon as one sces a potential problem or knows what it is one has to look for.

Training programs are necessary to get the environmental message across, reinforce
documentary procedures or instructions and other ¢ ication efforts in the izati
Training should start with the most senior management and also include contractors.

Levels of Training

Environmental awareness training should be different ar different levels of the organization
depending on the responsibilities of personnel, his or her strategic roles in the organization
and his or her direct involvement in tasks that can cause high impact on the environment.

Types of Environmental Training

Awareness Training for All Employees
* A basic und ding of global envi | issues and
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relevant to the operations of the organization
An understanding of how their actions may impact on the environmental
performance of the organization as a whole

Envi [ Policy and Envi | Program Training for All

« Importance of conformance with environmental policy and procedures
Significant environmental impacts of different activities
*  Consequences of departure from operating procedures

Environmental Management Training

*  Pollution control and prevention

.. WJ)KL' m;\ﬂﬂgc"\f“(

*  Emergency planning

*  Environmental management systems and environmental auditing

Professional Training

*  Professional qualification req of the envir | envi al
representative and trainers
Other Environmental Training
«  For employees with envir | ibiliries
*  For employces whose activities must comply directly with performance and
legal standards
*  For facility, department and product managers
*  For process designers and planners
Key Steps in Developing a Training Program
Step 1: Undertake training need assessment by identifying jobs to be done and the
skills required, analyze skills which individuals already have and identify skill
gaps.
Step 2: Define objectives of the training (awareness, skills, etc.).
Step 3: Select suitable programs and methods (classroom, workshop, self-study, on-
the-job, ctc.).
Step 4: Preparc training plan (why, what, when, where, how).
Step 5: Implement program.
Step 6: Monitor and track program and maintain records of training.
Step 7: Evaluate effectiveness of training. In the case of competency training,

appropriate evaluation techniques have to be devised.
Step 8: Improve the training program as necessary.
Step 9: Keep training records.
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Summary

1. Identify training needs
2. Develop a training plan
3

Provide training at all levels to fulfill the knowledge and competency requirements of
the environmental program

Monitor and document training

Improve training

S

COMMUNICATIONS (CLAUSE 4.4.3)

The above element is to be read together with clauses:
1SO 14001 A.4.3 Communication

ISO 14004 4.3.3 Support Action

Effective two-way internal communication is crucial in environmental management. It
ensures that policies and objectives set by management are understood at all levels of the
organization and feed-back on performance, potential problems and suggestions for
improvements are properly transmitted to the top. A procedure has to be in place for
communication with external interested parties.

Communications will help an organization 1o explain the organization’s environmental
policy (both internally and externally) and how it relates to the overall business vision /
strategy. It helps motivate the workforce by demonstrating management commitment and
ensures an understanding of the roles of employees and expection of management and
external interested partics.

Setting up External Communications

There should be a strategy for communicating wich the many and varied external interested
parties. It is necessary to determine who they are, their interests and concerns and what
they need to know about the organization, its products or operations. The organization
needs to know what it wants to communicate and how best to reach its designated audiences.

In communicating with employees, it is helpful to explain not only what they need to know
and what they need to do bur also why they need 1o do it. For example it is important for
them to know why management intends to do certain things which may appear to them to
be redundant or superfluous and to explain to them that the action is the requirement of
regulation or customers. It is then important for employees to understand their role in the
situation or else a situation may arise where the organization as a whole may be out of
compliance.

Procedure for I i Party C

As mentioned carlier, interested parties are many and varied. It is helpful to know that they
may include Directors of the organizations who may at that the same time be shareholders
of the organization, other shareholders, banks or insurance companies who may have
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more than just a passing interest in the organization and what it is doing. They also include
government or environmental authorities who have the public interest to keep, customers
who may discriminate against your product, local residents who have their good health and
public amenities to protect against possible degrading effects from your operations and
environmental groups who have their own varied interests to promote. Finally, the internal
interested party are the organization’s employees who have the same interests as some of
the listed parties mentioned thus far, and in addition they may need to be convinced that
they are working for a company that cares for the envi That envi is
where they live!

The communication channels to use for interested parties may include dialogue and
consideration of their relevant concerns. Inform them about the environmental impacts
associated with the organization’s operations through printed or other media. Dialogue
with public authorities may be on y planning and p Possibly  the

B P P

dialogue may include soliciting their cooperation or involvement with it. Other relevant
issues to be raised could be how the organization is trying to meet compliance requirements
but is meeting with problems. Identify personnel who shall be responsible for responding
to external communications.

Summary

1. Establish procedures for internal and external communication.

2. D ine who is responsible for responding to external inquiries.

3. Identify rarger audiences.

4. Determine the proper communication method and areas of interest for cach audience.

ENVIRONMENTAL MANAGEMENT SYSTEM DOCUMENTATION
(CLAUSE 4.4.4)

The above element is to be read together with clauses:
ISO 14001 A4.4 EMS documentation
1SO 14004 4.3.3.2 EMS documencation

The intent here is that the organization shall establish a manual, cither in paper or electronic
form that contains key descriptions of how it intends to address all the requirements of the
standard and all core el of the Envi | Manag, System. In another words,
to comment on how it will address the implementation of all seventeen clauses of the ISO
14001 and to provide direction in the manual for finding all the related documents .required
to implement the Management System and the records of evidence to show that it is being
carried out. The Environmental Management System document is thus a comprehensive

source of information of the organization’s E | Manag System. The
d is therefore a means of ¢ ication

The Envi | Manag System doc ion gives empl and i d
parties a bird’s eye view of how an organization’s Envi | Manag; System works.
o _— S —
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The EMS doc ion being a comprehensive collection of all information required to

manage an Environmental Management System supports employee awareness of what is

required to achieve the organization’s environmental objectives. For interested parties it
. . M

provides an evidence of the establish of an org; ion’s En

System and enables them to evaluate the Ei | Manag System
and environmental performance.
The Envi I M, System Doc ion system serves several other

functions, such asa training and reference manual for new employees and relevant committees
in the organization thar directly or indirectly need to deal with the EMS, It also serves asa
base reference document from which changes and audits can be made.

The Environmental Management System Manual does not have to be in the form of a
single manual. It may be integrated with other systems such as the quality and safety and
occupational health systems. What it has to provide is a guide (or index) for the other
documents. The manual does not need to describe every detail of the Environmental
Management System. However, there should be sufficient details in the manual to describe

1. the core elements of the EMS,
2. their interaction with other systems, and
3. directions on where to obtain more details.

The Environmental Management System Documents requirement in ISO 14001 is short
and terse. In this regard it is similar to the Quality Manual of ISO 9000 which has a similar
intent. The manual may be used for stating the organization’s commitment. It is used to
organize and provide casy access to other Ei | Manag System d.

It provides a guide for accessing other manuals and documents such as the manual of
procedures, instructions, drawings, reference materials, records and the like.

The content of an EMS Manual should at least have the following:

£

1. Anintroduction to the organization, process i iz ional structure and
organizational charts, roles and responsibilitics, its envi | policy, aspect and
impacts, significant aspects, objectives and targets

2. The EMS description, a listed reference to the 150 14001 elements

3. Operational procedures and site emergency plans

4. Alist of references and a registry of other documents such as regulations and operating
permits/licenses, internal standards and initiatives subscribed to, control measures,
procedure lists, and an envi | ¢ prog

Summary

1. Document the envir | policy, org key procedures and other system
elements, e.g. procedure for identifying and assessing aspects, impacts and evaluating
the significant aspects.

2. Describe how to find documents listed above and related documents, e.g. emergency
response plan.

3. Describe the Envil | Manag System el
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DOCUMENT CONTROL (CLAUSE 4.4.5)

The above clement is to be read together with clause

ISO 14001 A45 Document Control

The intent of this element is to ensure that all documentation is controlled and distributed.
It is meant to ensure that the right peaple have the correct version of the current
documentation and have easy access to them as and when needed at their respective locations.
Itisalso i fed that organizations create and maintain documents in such a manner so
that it can impl the Envi al Managel System cffectively.

Employces need the correct and up-to-date tools to do their jobs. Some of these tools
include procedures, drawings, charts, work instructions and other documents. To ensure
that they arc consistently doing the job right, the organization must provide them with the
right document. Without a mechanism to control Environmental Management System
documents, the organization has no way of knowing or verifying that employees are working
with the right tools.

To ensure that everyone is working with the proper Environmental Management System
documents, the organization should have a procedure that describes how documents are
controlled. Implementation of this procedure should ensure that

1. EMS documents can be located,
2. they are periodically reviewed, and
3. current versions are available where needed and obsolete documents are removed.

em documentation the Environmental

Like the Environmental Management
Management System document control procedure could emulate the requirements of 1ISO
9000 Quality Management System Standard closely.

As documents are meant to be used by all employees at all times wherever they work, they

should be

1. legible,

2. dated (including revision and effecrive dates),

3. readily identifiable.

4. maintained in a safe and orderly manner, and

5. retained for a specified period according to internal and legal requirements.

There should be procedures and responsibilities for the creation and modification of the
various types of documents. Documents shall include the following elements:

L. Issue/revision date

2. Revision number

3. Effective date

4. Approval (i.c. signature)

5. Document number (or other identifier)
6. Copy number

e B




150 14001 Environmental Management System Standard - A Qualicy Management System Standard

7. Cross-references
8. Distribution list

Summary

1. Develop a procedure to control EMS documents.

2. Determine the distribution list.

3. Establish responsibilities and authorities for document preparation, revision,
management, and disposition.

OPERATIONAL CONTROL (CLAUSE 4.4.6)
The above element is to be read together with clause:
ISO 14004 4.3.3.3 Operational Control

The objective of the Environmental Management System is to ensure that the environmental
policy is followed. The environmental policy is based upon prevention of pollution,
compliance to laws and regulations and continual improvements. Therefore the organization
has to ensure that this intent is preserved through the control of its operations. This is
particularly essential if the operation is complex and the impact on the environment is
high. To ensure that this happens, certain operations and activities must be tightly controlled.
In this instance the control takes the form of documented procedures.

There need not be procedures for everything that the organization does. The decision to
have procedures or not depends on the skills and education of existing employees and the
complexity and risk of the operation. ISO 14001 stipulates that there should be documented
procedures to cover those situations where the absence of procedures could lead to deviations
from the environmental policy or objectives and targets. Therefore determining which
operations should be covered by documented procedures and how those operations should
be controlled is a critical aspect of developing an effective Environmental Management
System.

In deciding which activities need to be controlled, an organization should not limit itself to
major processes alone. Activities such as maintenance, management of on-site contractors,
procurement activities, transportation, materials handling and storage, and waste disposal
could affect the organization’s environmental performance significantly. These therefore
need to be covered by procedures.

Procedures should cover responsibilities for cach task, timing and resules expected and
resources required. The task description should include the selection of technology and
materials, design and system operation, delivery of products or services and disposal of
wastes.  Procedures should cover not only normal operations but also abnormal and
emergency situations.
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General Causes of Pollution and Its Control Measures

To facilitate writing procedures, it should be noted that the major causes of pollution are,
among others, by-product losses, irregular equif operation, inadequate storage and
failure of equipment integrity. Strict procedures aimed at prevention of causes rather than
their effects must be adopted to avoid the above. There must be enough pollution mitigating
controls where processes are potentially polluting, e.g. when transferring products, handling
and transporting material.

Other clements of control include implementation of the following procedures:

1. Management control

2. Employce training and motivation

3. Communication and reporting

4. Preparation and review of procedures

5. Serting performance indicators and standards
6. Performance evaluation

Staristics show that in the field of safety and quality, humans factors are the cause of many
deviations and accidents. The following factors should be considered:

1. General health and fitness of employees
2. Stress and fatigue

3. Boredom and complacency

4. Failure to follow procedures

5. Panic in emergencies

6. Contflicts in the work place

Organizations must be aware that there may be weaknesses in their sets of procedures which
may cause future problems. These may arise because of incomplete identification of
environmental aspects and impacts or poor consultation with employees when drafting
procedures, insufficient evaluation of “human factors”, instructions which are poorly written
orimplemented, insufficient or inefective training, out-dated procedures due to operational
changes and incomplete identification of legal requirements.

EMERGENCY PREPAREDNESS AND RESPONSE (CLAUSE 4.4.7)
The above element is to be read together with clause:

ISO 14004 4.3.3.4 Emergency Preparedness and Respy

The intent here is that organizations should ensure that there would be an appropriate
preparedness and response to mitigate the environmental impact of unexpected incidents.
Plans and procedures should be established for this purpose.

The thrust of Emergency Preparedness and Response is to respond to and mitigate
environmental damage through accidental occurrences such as emissions to the atmosphere,
discharges to water and land, and specific environment and ecosystem effects under
abnormal, emergency and unexpected operating conditions and situations. These plans

|
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and procedures must be tested periodically. Drills must be undertaken, reviewed and revised
after each event and incident.

Some accidents and other emergency situations are beyond the control of the organization
such as natural di acts of sabotage, or accidents that are rare such as an airplane
dropping out of the sky onto the plant. In preparing for an emergency, consideration of
events such as these should also be taken into account.

Preparing the Plan

Before writing the plan, the organization should identify and classify critical processes,
abnormal conditions in these processes and likely emergency scenarios and risks related to
them whether high or low, big or small. Organize the gency proced according],
Create an organizational structure and allocate resources and responsibilities.

Identify the necessary equipment required to prevent, mitigate or to remediate the situation,
facilities to be made available for refuge or to run temporary operations from, contacts for
services or assistance, services required during and after the incident, plans, references,
maps, training and finally communication procedures to interested parties and authorities.

After these have been set up, drills and exercises must be conducted. These drills and exercises
assist in the identification of weaknesses and thus imp to the gency plans
can be made accordingly.

Information required to prepare an emergency response plan includes a list of key personnel
to be mobilized during the start of the resp c ication an i ui

details of emergency services (e.g. fire department, hospitals, transport, supplies,
accommodation and spill clean-up services), information on hazardous materials, including
cach material’s potential impact on the environment and measures to be taken in the event
of accidental release, and a business recovery procedure.

Summary

L. Review processes and operations for potential emergency situations including scenarios
that include situations that are externally induced.

o

Develop plans and procedures for managing these situations with particular emphasis
on prevention and mitigation of environmental damage.

W

Train personnel and program frequent drills.

4. Provide or arrange for any necessary emergency equipment.

5. Establish a review mechanism to provide feedback and take into account lessons learnt
from experiences during actual incidents or exercises and drills.
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MONITORING AND MEASUREMENT (CLAUSE 4.5.1)

The above element is to be read together with clauses:

ISO 14001 A.5.1 Monitoring and Measurement
ISO 14004 4.4  Measuring and Evaluarion
ISO 14004 4.4.2 Mecasuring and Monitoring (ongoing performance)

The intent here is that the key characteristics of the organization’s operations and activities
be monitored and measured on a regular basis.

The Envi | Manag System is ingless if what is done is not checked to
ensure whether it conforms to what is intended and whether the organization has met its
objectives. The information acquired from monitoring and measurement could be used
not only to compare what is planned with actual performance but could be used to identify
root causes of failure and as a basis for continual improvement, which is the foundation of

environmental policy.

those

In order to do this, attention has to be given to what needs to be measured (
clements that cause significant impacts: e.g. toxic discharge), how to measure it (use
flowmeter), by what means (technology) to measure it (turbine/orifice flow meter or chemical
analysis in parts per million), to what the should be compared (using indicators.
benchmarks, legal requirements) and finally how to derive useful information from data
collected (trends, variations, frequency, etc.). The latter is necessary to derive information
on how to improve performance and how to find root causes of a problem in order to
identi

¢ COrrective measures.

Measuring and Monitoring

Steps required in monitoring and measurement include analysis of results to identify activities
requiring corrective action and improvement, establishing processes to ensure the reliability
of data (calibration of instruments, test equipment, and software and hardware sampling),
and an ongoing process of identifying enviranmental performance indicators (indicators
should be relevant, objective, verifiable, reproducible, cost-effective, and technologically
feasible). An [SO guideline which will be published soon entitled Environmental
Performance Evaluation (ISO 14031) will deal with the subject of Environmental
Performance Indicators extensively. As a matter of practice, measurement should be made
as simple and as clear as possible. Resulting records are to be kept for evidence of regulatory
compliance as well as for review purposes.

Some examples of performance indicators are as follows:

Fuel utilized per unit of finished product

Wastes generated per unit of finished product

Waste recycled per unit of material used (for example, the amount of recycled lubricant
oil compared to the amount of total lubricant oil used during the same  period)

4. Number of complaints in a given period

5. Water consumption per ton of products

SRR

For some data and information the analytical tools used extensively in TQM could equally

&

|
|
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be usetul here. These tools include flowcharrs, check lists, Ishikawa (fishbone) diagrams,
Pareto diagrams, histograms, run charts and control charts.

Summary

1. Identify key process characteristics and the measurement and monitoring of these.

2. Set up a process to regularly evaluate environmental performance (through internal
audits) and review for compliance with laws, regulations and other internal
criteria,

3. Determine how to evaluate performance

gainst the set objectives and targets.
4. Establish procedures to maintain and calibrate key monitoring cquipment.

NONCONFORMANCE AND CORRECTIVE AND PREVENTIVE
ACTION (CLAUSE 4.5.2)

The above element is to be read together with clau

1SO 14001 A.5.2 Nonconformance and Corrective and Preventive Action
1SO 14004 4.4.3  Corrective and Preventive Action

Nothing is perfect. Even with good planning and a set of procedures, an organization still
sees the need for an emergency response plan to take care of disasters, upsets and unforeseen
circumstances. Regardless of the system, deficiencies are always encountered. These could
be caused by external changes (regulatory, market, new toxic chemical information) which
necessitate different action compared with what was prepared for.

Thus an organization will need to have a procedure to ensure that problems  such as the
above are investigated.  Root causes of operational nonconformances are identified and
corrective and/or preventive actions arising our of these are implemented. The corrective
actions are documented for subsequent review and for subsequent continual improvement
activities. EMS nonconformances and other system deficiencies should be analyzed to detect
patterns or trends. Identifying these trends will allow an organization to anticipate and
prevent future problems. The quality tools mentioned in Monitoring and Measurements
may be used ro facilitae this.

It is useful to distinguish the differences between preventive actions and corrective actions.
Preventive actions are those actions necessary and generally deemed sufficient to avoid the
situation in which a potential problem could become a real problem, whilst corrective
actions are those actions necessary to avoid reoccurrence of an encountered problem.

Any corrective or preventive action taken shall be appropriate to the magnitude of problems
encountered and comm with the er | impact. One should neither over-
do or under-correct. The end must justify the means.

The organization is required to identify who is responsible for handling, investigating, and
initiating corrective action and identification of non-conformance. Methods of identification
include internal auditing of the organization. Appropriate corrective and preventive action
should correct non-conformance in such a way as to be permanent and procedures are set
for preventing it from reoccurring, if possible.
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Summary

1. Develop procedures for investigating, correcting, and preventing system deficiencies.

2. Assign responsibilities for tracking and completing corrective actions.

3. Setup areview process to revise procedures or other EMS documents based on corrective
and preventive actions.

RECORDS (CLAUSE 4.5.3)
The above clement is to be read together with clauses:

ISO 14001 A.5.3 Records
ISO 14004 4.4.4 EMS Records and Information Management

Records are kepr for three reasons: to provide evidence of performance of an ongoing
operation to internal and external parties, such as regulatory authorities; to be used for
analysis of performance; and finally as documents for auditing purposes. Good 2

of environmental information includes a means of identification, collection, indexing, filing,
storage, maintenance, retrieval, retention and disposition of pertinent EMS documentation
and records.

Organizations must decide what records to keep, how to keep and preserve them, and how
long to keep them.

Examples of pertinent records to be kepr:

- Legislative and regulatory requirements e.g. permits, register of applicable regulations
Environmental aspects and associated impacts register

- Training: inspection, calibration and maintenance activity

. Monitoring data

Details of non-conformance: incidents, complaines and follow-up action

Envi | audits and g reviews

Product identification: materials and property data

. Services and contractor information for an emergency response plan

L B

Summary
L. Identify records to be maintained.
2. Determine their retention times.

ENVIRONMENTAL MANAGEMENT SYSTEM AUDIT (CLAUSE 4.5.4)

The above element is to be read together with clauses:

1SO 14001 A.5.4 EMS Audit
ISO 14004 4.4.5 Audits of the Environmental Management System

The audit of an Environmental Management System closes the loop in the management

system cycle of Plan, Do, Check and Act. Once an Environmental Management System is
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in place the organization has to verify that the system is followed, is working and has no
deficiencies. The audit is meant o provide feedback to management for this purpose and
for continual improvement.

Foran EMS audic program to be effective the organization should develop a procedure for
doing the above. However, this effort is greatly helped as there exist 1SO 14010 and ISO
14011 guidelines for this. Nevertheless, the organization still has to undertake certain activities
which include the following:

Establishing an appropriate audit frequency

“Training its internal auditors

Maintaining audit records

Acting on the audit results during management review of the EMS

O

The results of the EMS audits should be linked forward to the corrective action system and
if necessary to the organization's objectives and targets.

What is an Environmental Audit?

An environmental audit is used to assess how well the EMS is functioning, It isa management
tool for evaluating how well the envi | organization g and equip
are performing to safeguard the environment.

Summary

Develop an audit program.

Determine an appropriate audit frequency.

Select and train EMS auditors.

Conduct EMS audits as described in the program.
Keep records of these audits.

O

MANAGEMENT REVIEW (CLAUSE 4.6)
The above clement is to be read together with clauses:

SO 14001 A.6 Management Review
ISO 14004 4.5.2 Review of the Environmental Management System
ISO 14004 4.5.3 Continual Improvement

An organization should review and continually improve its environmental management
system, to ensure its continuing suitability in the face of changing circumstances, its adequacy
to cope with new situations and evaluation of its performance and its ongoing effectiveness
in meeting policy objectives.

There are three reasons why a Management Review is necessary. Firstly, there might be
weaknesses in the system that were not foreseen until the system operated. Secondly, there
is the that the ization should always take an opportunity to improve the
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system to lead to greater cfficiencies and thus p y for the Lastly,
when the organization first setits objectives and targets and embarked on its environmental
programs, it may not have had the ability or opportunity to create an environmental
improvement program that it would have wished to make. This may be on the account of
financial and other resource constraints including know-how and availability of viable
technology. The review can then serve as the stepping stone to continual improvements,

Among the people involved in the management review process should be those who can
make decisions. Whilst the environmental representative plays the key coordinating role,
those who are responsible for environment performance should also be involved.

Among other things to be discussed during the management review are the possible need
for changes to the envitonmental policy, objectives, targets and other elements of the
Environmental Management System. The sources of insight to these changes are the results
of Environmental Management System audit and changing circumstances like changes in
market requirements, changes in laws and regulations and changes in products, materials or

processes, just to name a few.
Other items to be discussed at the review could include the following:

Impact on financial performance and marker competitivenes:

L.
2. Evaluation of the Environmental Management System effectiveness
3

pectations and requirements of interested parties
Advances in science and technology
Lessons learned from environmental incidents

7

The Management Review should demonstrate thar it is management’s commitment to
continual improvement which is the driving factor in this process. It should also demonstrate
management involment in environmental management.

Whilst the review process should identify the overall opportunities for improvement, the
improvements to be considered need not take place in all areas of activiry.

K ues to be discussed are those in the are.
action and the question of how the organization is to verify that corrective and preventive
actions and improvements are effective and timely.

among other is s of corrective and preventive

There is alsa the requirement for documenting the management review, the plan for review
and the Management Review itself. The requirement of the review is similar to both 1SO
14001 and 1SO 9001, However in ISO 14001, there is the additional requirement to
review the environmental policy. objectives, and targets.

Summary

1. Establish a process for periodic reviews of the organization's EMS.
2. Document the results of such reviews.
Follow-up on decisions taken at the Review.

w
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ENVIRONMENTAL MANAGEMENT SYSTEM STEPS IN IMPLEMENTATION
Getting Started

The steps in getting started are straightforward although the essential thing is to get the
support from top management.

In general the initial activities are as follows:

*  Surt working on the identification of significant environmental aspects.

¢ Incorporate the organization’s history to understand how previous operations can affect
current operations and future liability.

*  Identify interested parties requirements, laws and regulations and requirements of ISO
14001.

«  Formulate an environmental policy.

*  Prioritize the significant aspects.

*  Set objective and targets.

*  Work on the environmental program, assess the strengths and weaknesses, benefits and
costs of the program.

¢ Identify in-house capability and what training need to be undertaken.

*  Evaluate benefits and costs of status quo i.e. business as usual.

*  Evaluate programs procedures already existing in-house, see what could be integrated
and what needs to be done to close the gap for implementing an 1SO 14001
Environmental Management System.

Presenting Your Arguments to Management

Management must be convinced of the benefit of any program before it can be acceped.
Thus, presentation of arguments needs to be based on business strategy and goals, on the
interests of health, safety and the environment, and finally on how it will benefit workers
and hence the management.

Strategies for Impl, ing an Er System

An organization does not always have to implement the ISO 14001 Environmental
Management System by starting with implementing clause 4.1 and going on to0 4.6 of the
Environmental Management System step-by-step. Although the clauses are arranged in a
Plan, Do, Check and Act layout, the actual implementation depends very much on what
is happening within the organization. Normally, one will have to identify the significant
aspects of the organization first in order to formulate the environmental policy and then
the environmental Objectives and Targets.

The strategy may depend on whether

1. the organization has some envi | g

2. the organization has existing envirc |

addressing the environment issue by issue, or
3. the organization is initiating a system from scratch.

system in place,
. but these are individual programs

Prog!
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If the Organization has Established some Envi { Programs

Eval

the compliance of the organization's program to applicable legislation/regulation
and other requirements. Correct any shortcomings with respect to the ISO EMS. Carry out
an audit and bridge the remaining gaps. Review the resulting system and include
improvements where possible.

If the Organization has an Existing System

Bridge all the gaps between an existing system and 1SO 14001 requirements. Begin with
from the largest gap.

If the Organization has No System

Set up a procedure to evaluate environmental aspects as per Section 4.3.1. of 1SO 14001,

Set up and implement a procedure to identify legal and other requirements as per Section
4.3.2. Identify the Objectives and Targets, and then develop the Environmental Management
Program, etc. Simultancously, formulate the Environmental Policy and follow the rest of
the standard to completion. In implementing the program, take care of awareness and
competence training and training of would-be internal auditors.

FURTHER READING
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MSISO 14011. (1996). Guidelines for Environmental Auditing - Audit Procedures - Auditing
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BRIDGING THE GAP BETWEEN ISO 14001 EMSAND
ITS APPLICATIONS IN CERTIFICATION OF FOREST
MANAGEMENT — _—

WAN RAZALI WAN MOHD.

Eco-labeling of manufactured goods began a few decades ago and its implementation has
been mainly at the national levels. A variety of logos has been used. Some examples are
exhibited in Figure 1.

Countries such as Denmark, Germany, France, Italy, United Kingdom, Canada, Japan, and
last but not least the United States of America are leading multistate committees that have
established the criteria for the various product categories. The headlines of various articles
exemplified the importance of product eco-labeling in this era of environmental consciousness
by the public a large (Boxes 1, 2, and 3).

Houschold products (¢.g. washing machines, dishwashers and refrigerators), kitchen towels,
washing detergents, paints and varnishes, batteries, copying and writing papers, toilet tissues,
insulation materials, building matcrials, and other paper and wood products have been
included in many of such eco-labeling schemes but the environmental assessment has been
typically limited to the production process. Only recently has atention turned to raw material
supply as part of a product’s life cycle.

OBJECTIVES OF THE CHAPTER
Given the above scenario, the framework of ISO 14001 (Figure 2) and the non-sector (or
c dity) specific Envi | Manag System (EMS) standards, it is the objective

of this paper to provide some insights to certification of forest management under 1SO
14001 using a general performance standards. These performance standards usually
encompass forestry policy matters and/or regulatory framework, biological or ecological,
environmental, economic, and social factors. Furthermore, for an organization to have its
EMS certified it is required to choose its own set of forest management performance
standards. The non-availability of a general guideline for a forest organization and forestry
professional to audit or certify environmental requirements of forest management practices
in the tropics make it all the more important to bridge the gap between 1SO 14001 EMS
and its applications in certification of forest management.
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An Eco-Label is
COMING YOUR WAY

(Source: TOMORROW;, 1993)

BOX |

UNITED COLORS
of Eco-Labeling
Green labels as a sales gimmick are
history but the concepr itself
is showing distinct signs of life.

(Source: TOMORROW, 1993)

BOX 2

Eco-label the carrot,

LEGISLATIONTHE STICK

(Source: TOMORROW; 1993)

BOX 3
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UNDERSTANDING SUSTAINABLE FOREST MANAGEMENT : BASIC
DEFINITION

While it is necessary 1o have a working understanding of the term “Sustainable Forest
Management (SFM)”. it will be furile to develop an agreed definition as a pre-requisite to

further consideration of standards.
bl

Therefore, there are many definitions of Sustainable Forest Manag and §

Forestry (Boxes 4, 5, 6).

UNCED Statement of Forest Principles

Forest resources and forest lands should be sustainably managed
to meet the social, economic, ecological, cultural and spiritual
human needs of present and future generations.

BOX 4

ITTO Sustainable Forestry Management

S inable forest is the process of managing
permanent forest land to achieve one or more clearly specified
objectives of management with regard to the production of a
continuous flow of desired forest products and services without
undue reduction of its inherent values and future productivity
and without undesirable effects on the physical and social
environment.

BOX S

The mai and enh of the long term health of

forest ecosystems, for the benefit of all living things while
providing environmental, economic, social and cultural
opportunities for the benefit of present and future generations.

BOX §
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SUSTAINABLE FOREST MANAGEMENT: THE ISSUES

Recent years have seen progress towards multi-lateral agreements between nations on
environmental issues and the sustainable management of natural resources. During this
time forestry has been a focal point on the international agenda. Concerns on the environment
have given a new focus on the role of forests, especially tropical forests. Sustainable forest
management is becoming the maxim by which all forests will be managed presently and in
the future.

The issue of SFM came into sharp focus during the Earth Summit (Rio de Janciro, July
1992) when the “Forest Principles™ were agreed upon by more than 170 countries. Since
then, various inter-governmental, national and regional initiatives have been undertaken to
implement "Agenda 21" adopred at the Earth Summit. As a result, sustainable forest
management has emerged as a major global issue. Itis gaining momentum to the extent of
threats and demands on consumers to purchase only timber and/or timber products produced
from “sustainably managed forests”. This has lead to the development of certification of
forest management.

CERTIFICATION OF FOREST MANAGEMENT

The interest in certification of forest management and subsequent labeling of forest products
is relatively new. Begun in the carly 1990s mainly as a result of lengthy campaigns by
international environmental agencies and NGOs to conserve tropical forests, certification
of forest management has developed alongside a growing trend for eco-labeling of consumer
products. It is linked to producers and/or manufacturers of timber and timber products
who are secking to improve their forest management practices, obtain better marker access,
and inform and educate their consumers of environmental benefits of good quality forest
management.

Definition

Forest certification can be defined as a process which results in a written certificate of ap-
proval attesting to the management status of the forest as fulfilling all requirements of a set
of performance standards from which the timber originated. That process, and hence the
issuance of the certificate, is usually carried out by an independent third-party.

There are normally two components in forest certification:
Forest Management Certification
Also refers to Forest Auditing. This involves inspection of forest management practices on

the ground against a specified set of performance standards towards achieving a status of,

! The full title is “Non-Legally Binding Autharitative Statement of Principles for a Global Consensus on the Management,
C Siistainable Devek

and pment of all Types of Forests.”
* A action plan that claborates strategics and program measures to halt and reverse the effect of environmental degradation
and 1o promote lly sound and ble developmicnt in all countrics. Chapter 11 (Combating

Deforestation) and Chapter 15 (Conservation of Biological Diversity) deal with forestry matter, amang others, leading
to the needs of sustainable forest management.
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for example, well-managed forest, quality managed forest, or sustainable managed forest.
The standards usually encompass policy matters and biological or ccological, social, eco-
nomic, and environment factors. It serves to answer the question “Is a particular forest
being managed on a sustainable basis?” Certification can potentially be carried out at
different levels - national level or forest management unit level. Existing certification pro-
grams work best on and are also most reliable at the forest management unir, from which
upward progress can be made.

Forest Product Certificazion

This is a tracking system used in order to ensure that the timber concerned actually origi-
nated from a forest whose management has been certified. The timber product is moni-
tored from its certified source to the consumers. The monitoring process is also referred to
as the “Chain-of-custody”, which involves log transport and processing, shipping, and
ches a customer. A label is usually attached to a forest product

further processing until it r
that has complied with all requirements of the chain-of-custody.

Operational Characteristics of an Effective Certification Scheme

Markets will only recognize labels if the assessing and/or certifying agency and the labeling
scheme itself are reliable, transparent and credible. To be internationally acceprable a forest
certification system must be voluntary. more so if timber and timber products are exported.
Therefore, a certification scheme in forestry should have the following characteristics
(Box 7):

I. Acceptable to and implementable by national governments and forest

owners
2 A to in both and i markets
3. I‘hlhbla.tnnspannt,lnd inits p dure of or audit

4. Practical to implement, based on some agreed performance standards’ that are
mldemooduanlcvulsoldle&nbermdwwdmarhtduln

5. App ol P and progress towards practical

fomt within a time frame agreed to

bylm:ﬁomlmmmunky

6. Not used as a non-tarifi barrier against producer countries

T Appnnhhwallqpnoﬂorau

8. Cost effective especially to small-scale forest owners or operators

BOX 7

One pertinent question to ask is, “Can such a certification scheme be developed?”

In forest manag cerufication, the perf standards are usually referred w as a set of principles. criteria and
indicators




Bridging the Gap between 1SO 14001 EMS and Its Applications in Certification of Forest Management
STANDARDS IN CERTIFICATION OF FOREST MANAGEMENT
Two types of standards are available in certification of forest management, namely

Performance dards and Procedural dards (Simula, 1996). Procedural standards
are sometime referred to as Manag System dards (Standard New Zealand, 1995).

Performance standards are basically a set of principles, criteria, and indicators in the
certification of forest management, against which forest management practices on the ground
are assessed as either fulfilling the standards or otherwise before a written certificate can be
awarded. Some examples of organizations or processes having such standards are categorized
as in Box 8.

EXAMPLES OF ORGANIZATIONS OR PROCESSES HAVING

STANDARDS IN FOREST MANAGEMENT CERTIFICATION

Intergovernmental: The Helsinki Process 4 ; The Montreal Process 5; 1TTOS;
Tarapoto 7 ; ATO &

Non-Governmental Organizations (NGOs): SGS-Forestry (UK): QUALIFOR
Program; Rainforest Alliance (US): Smart Wood Program; The Soil !
Association (UK): Wood Mark Program; SCS (US): Forest Conservation |
Program; WWF: Criteria for Forest Quality. |

National” : CERFLOR (Brazil); Initiative Tropenwald (Germany); LEI ]
(Indonesia); Forestry Accord (New Zealand); Living Forest Program (Norway);
Richer Forest Program (Sweden); MC&I (Malaysia)

BOX 8

On the other hand Procedural (or Management System) standards in forestry have been
generally accepted to be the 1ISO 14000. The framework of standards is given in Box 9.

* European criteria and indicators for the conservation and sustainable management of temperate and boreal forests.
Non-European criteria and indicators for the conscrvation and sustaimable management of temperate and boreal
forests
International Tropical Timber Organization: critcria and indicators to meeting ITTO Objective Year 2000 in
achieving sustainable management of tropical forcsts and trade in tropical timber from sustainably managed
resources by the year 2000
Criteria and indicators for sustainability of Amazon forcsts (8 Amazonian basin states),

* African Timber Organization: a forum for the development of forest management and trade policies for its 13
member nations
ISO/TC 207/WG2 Forestry N82: Technical Report-Draft 04, July 1997

ol
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FRAMEWORK OF PROCEDURAL AND PERFORMANCE STANDARDS
IN CERTIFICATION OF FOREST MANAGEMENT

1SO 14000
EMS EA EPE
Envi | Envi 1 Eavi 1
Management Auditing Performance Evaluation
System (third party) (first party)

PROCEDURAL (MANAGEMENT SYSTEM) STANDARDS

CERTIFICATION OF FOREST MANAGEMENT

PERFORMANCE STANDARDS

()

Forest management unit
objectives & targets

0

National criteria & indicators

()

Inter-governmental commitments
to sustainable forest management

(Source: Modied siter S, 1998 & Scandards New Zashand, 1995)
BOX 9

02
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1SO 14001: ENVIRONMENTAL MANAGEMENT SYSTEM.-
SPECIFICATION WITH GUIDANCE FOR USE

This International Standard has been approved by ISO/TC207'° and published in 1996.
Other related 1SO Standards (14000 series) that have been published include guidance on
various environmental issues, such as:

1. 1SO 14004: Environmental management system - General guidelines on principle,
system and supporting techniques
2. 1SO 14010: Guidelines for envi | auditing - General principl

3. 1SO 14011: Guidelines for envi | auditing - Audit procedures - Auditing of
environmental management systems

4. ISO 14012: Guidelines for | auditing - Qualification criteria for
environmental auditors

5. 1SO 14040: Life cycle - Principles and fr: !

Other related standards under development include:

6. 1SO/DIS 14020 - Envi | labels and declarations - General principl,

7. 1SO/CD 14031 - Envi | perfc luati

1SO 14001 does not prescribe environmental performance criteria. It requires an organization
to develop its own policies, objectives and targets. An organization can have its Envi |
Management Systems (EMS) certified against ISO 14001. Thus certification implies that
an organization has an EMS in place and is operating to meet its policy, commitments,
objectives and targets.

An environmental g system isa fi d to provide effective direction
for an organization's activities insofar as they affect the environment. The components of
the ISO 14001 framework are shown in Figure 2.

% desi
(]

ISO 14001 VERSUS SUSTAINABLE FOREST MANAGEMENT

Sustainable Forest Manag (SFM) empbhasizing en | aspects will require
organizations to have and implement EMS. Organizations then can have their EMS certified

against ISO 14001.

Internationally, some commercial forestry organizations have taken many varying initiatives.
Others have p dand impl d various prog aimed at advancing the concept
of SFM. As a result, a variety of standards and certification procedures for SEM have been/
are being developed which have a high potential for contradictory claims leading to market
confusion and possible barriers to trade. The international commercial forestry community
is cager to establish appropriate standards and belicve that any certification must be voluntary.
Thus, the use of ISO 14001 could provide an internationally accepted and coherent
framework for certification of SFM.

"*TC 207 is the technical that dard i | Its terms of reference preclude it from
sctting performance levels.
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Figure 3 illustrates the possible links between the management system approach of 1SO
14001 and performance standards approach using principles, criteria and indicators of
sustainable forest management.

CONTINUAL IMFROVEMENT

(Source: ISO/TC 207G 1997)

Figure 2:1SO 14001 Framework

Foreutry pectormance mes
anet vees of Priocpies wed -
Corters for SFM
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Targees
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J i Rarye]
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Program
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(Source: ISOTTC 207/WG2, 1997)

Figure 3: Application of Principles, Criteria and Indicators for Sustainable Forest
Management in the Framework of ISO 14001
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ORIGIN, MEMBERSHIP AND MEETINGS OF THE ISO/TC207/WG2:
FORESTRY FOR CERTIFICATION OF FOREST MANAGEMENT

Atthe ISO/TC 207 plenary meeting in Oslo from 24 June - 1 July 1995, a Nm\ Work I(cm

“Guidance to the application of ISO 14001 for Sustainable Forest N
)mmh proposed by Canada and Australia, was withdrawn for further consideration. Thc
meeting firmly resolved that ISO 14001 should be advocated as the single world-wide EMS
standard and that consideration of any sector specific standards should be deferred until the
next revision of 1O 14001 (Resolution 18/1995). The basis of this decision was the concern
that sector specific standards would undermine the integrity of the generic 1SO 14001
standard.

Many TC207 members recognized that the issue of the ISO 14000 series and certification
of forest management with a view to promote SFM needed further consideration. The
Informal Study Group was proposed by New Zealand and supported by other TC207
members with the expectation of reporting back to the TC207 plenary meeting in 1996
(Rio de Janeiro, Brazil).

The Informal Study Group reported back to TC 207 with the conclusion that IS0 14001 is
a suitable international framework for promoting sustainable forest provided
that it is linked with a “bridging document”. This bridging document states that an
ori,mu.mun may chose its own set of performance standards from among the existing ones,
using as a framework in forest certification. The Study Group believes that 1SO
recognition of a bridging document would improve acceprance and credibility.

The other recommendation of ISO/TC 207 (Resolution 11/1996) was for the establishment
of a formal Working Group (ISO/TC 207/WG 2 FORESTRY) to prepare a technical
report describing Informative Reference Material to Assist Forestry Organization in the
Use of ISO 14001 and ISO 14004 EMS Standards'! (referred to as the “bridging document”

carlier).

The above technical report was finalized and presented at the 6th ISO/TC 207 meeting
held in the United States in 1998. The scope of the report has to be consistent with the
ISO/TC 207 Resolution 11/1996 (Wan Razali and Zul Mukhstar, 1997'):

ISO/TC 207 Resolution 11/1996 states that the report must

1. be within the scope of TC 207 Terms of Reference,

2. be consi with the Resolution 18 of ISO/TC 207, 1995 and the ISO/TMB
Resolution 3/1996 regarding sector specific ISO EMS standards,

3. not specify performance levels for forestry and therefore the report in itself, cannot
form the basis for performance claims, and

4. not create a product label.

207/WG2 on Forestry N82 (Draft 04)
apan from 18 - 25 April, 1997.

This technical report. as of October 1997, s available as document ISO/TC
after the Draft 03 was presented at the Sth Mecting of 1ISO/TC 207 in Ky
Report of the third mecting of ISO/TC 207/WG2 - Forest
(concurrent with Sth meeting of ISO/TC 207 Ex vitonmental Managements)

i05
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SCOPE OF THE REPORT: INFORMATIVE REFERENCE MATERIAL TO
ASSIST FORESTRY ORGANIZATIONS IN THE USE OF 1SO 14001 AND
1SO 14004 EMS STANDARDS

The scope of the above technical report as stated in the above report is as follows:

“This technical report should be used in conjunction with ISO 14001 and 14004.
It provides a bridge between the management system approach of 1ISO 14001 and
the range of forest policy and forest management performance objectives, including
SEM Criteria and Indicators thar a forestry organization may wish to consider. It
also provides reference to the ISO 14000 series of standards, application of forestry
laws and regulations, and the other matters thar a forestry organization may want to
take into consideration as it implements an environmental management system.

This technical report does not add any additional requirements to ISO 14001, nor
does it establish performance levels for forest management.”

ENVIRONMENTAL MANAGEMENT SYSTEM REQUIREMENTS IN THE
CERTIFICATION PROCESS: BRIDGING THE GAP BETWEEN ISO 14001
STANDARDS AND FOREST MANAGEMENT STANDARDS

Objective of A of Forest M

The objectives of assessment of forest management in certification are as follows:

1. To ensure that the management team of a forestry organization has a clear understanding
of the certification process. the necessary long-term commitments to their EMS, and
the measures that need to be taken to make their EMS certifiable against ISO 14001,

2. To examine the status of an organization’s EMS in relation to its forestry practices,
including the adequacy of the organization’s environmental performance criteria (policy,
objective, and target) as judged from a relevant set of principles, criteria, and indicators
(if any).

3. To identify and report areas of an organization’s EMS that require improvements to

forest management practices that would prevent the organization from being certified
against SO 14001. The means by which the required improvements are made and the
time it takes are entirely the decision of the organization.
It must be remembered that every eftort should be made to ensure that the certification
assessment or audit is comprehensive, reliable, and transparent and representative samples,
because of large coverage of forest areas, arc assessed.

es that would be needed for
ctivities given are not exhaustive and
« e.g. forest harvesting, plancation

The following illustrates examples of forest management acti
an organization to be 1SO 14001 certified. Th
depend on which operating unit (or forestry a )
establishment, etc.) needs to be assessed and certified.
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Environmental Policy (ISO Clause 4.2)

ISO 14001 requires that an organization’s environmental policy be documented,
implemented and maintained, and made available to all cmplo)ccsand ale() to the pubhc It
must include commitments to comply with relevant envir and

and other requirements to which the organization subscribes, as well as to continual
improvement and prevention of pollution.

This policy provides a framework for action and for setting an organization's environmental
objectives and targets. The environmental policy needs to recognize and address all activities,
products and services that can have an impact on the environment.

2 System Organization Chart should

Last, but not least, the Ei I M.

be available at all times.

In short, it is the organization’s Clients Charter in relation to its EMS. An example of
environmental policy of a forestry organization could include the following (as an illustration
only; applicable to Malaysia):

OUR ENVIRONMENTAL POLICY ;

| We, the employees of XYZ, have been with the and ||
development of these natural resources.We are responsible to ensure that our "

P and services conform to the environment through ||
the following: [

We will manage all forest (timber and imber) within the Py b
Forests on a sustained yield basis for biological, economic, environmental, and social |
purposes, subject to yearly review in accordance with legal and applicable laws and ||
regulations. ’
We will comply with ITTO eriteria for the measurement of sustainable tropical forest ||
ITTO guidelines for the of natural tropical forests; |1
ITTO guidelines on !he conservation of biological dxvem:y in tropical production forests;
and ITTO guidelines for the establi and of planted tropical
forests.
We will comply with all applicable legal requirements of National Forestry (Amendment)
Act 1993 in managing our resources sustainably.

+ We will comply with all applicable legal of Quality (Prescribed
Activities) (Envi Impact Order of 1987 of Quality
Act 1974

+ We will comply with all applicable legal requi of Aboriginal Peoples Act 1960.

‘We will comply with all applicable legal requirements of Land Conservation Act 1960
and National Land Code 1965.

We will undertake to practice a policy of “no burning” in all aspects of our forestry
resource management.

We will monitor and i improve our envis | per

We will undertake to increase of our emp through |
continuous education and publicity. i
We will re-evaluate and act accordingly on our Environmental Policy, including its
objectives and targets based on the results of Environmental Impact Assessment.
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Environmental Management Standards (ISO 14000 Series) Towards a Sustainable Future
Planning (ISO Clause 4.3)

A forestry organization must consider planning aspects affecting the environment, for
example in the preparation of a long term forest management plan, an annual harvesting
plan, a reforestation plan, an harvesting and transportation plan, ctc., some details of which
are given below,

Environmental Aspects (ISO Clause 4.3.1)

A forestry organization needs to identify its activities, products and services that it can
h can have significant impacts on the environment. Some examples or

control and wl
issues to consider are:

Forest management for timber production causes erosion, sedimentation, soil compaction,
bio-diversity change, and wildlife disturbance. Therefore appropriate activities should be
identified during planning in order to mitigate its environmental impacts, vis a vis

L. Reduction of erosion, accelerated run-off and sedimentation through

i zoning of forest by its function (for example: production, protection, community
”"ﬂ'dh. TL'LTL'J“U", crc.),

i, encouraging low impact harvesting methods,

i, harvesting and carrying out forest road construction during dry season only,

iv. no ground skidding across stream,

v appropriate use of harvesting machinery during harvesting and road construction

no blading of tap soil,

instituting correct road density (both main road, haul road and skid trail), and

implementing a road gradient, width and drainage system in accordance with

mimmum l'&'ql”rk'"]&'“[.

2. Reduction of fire hazards through

i implementing a fire management plan for plantation forests based on prevention,
detection and suppression.

Prevention of soil. underground water, stream and river contamination by

never using chemicals (herbicides and insecticides) that have been banned and
i, using only biodegradable chemicals.

Safeguarding water quality and reduction of water turbidity by

i forest zoning according to site suitability, especially in establishment of industrial

tree plantations,

no blading of top soil,

. prescribed burning in forest tree plantation, if required, and

iv. allocation of adequate width of bufferzone around the river or stream during
harvesting.
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5. Protecting community health through
i. prevention of fire occurrence by awareness campaigns, and

ii. avoidance of use of chemical pesticides identified by WHO as Type 1A and 1B and
hydrocarbon pesticides.

A forestry organization may also develop criteria to evaluate the significance of environmental
impacts related to its environmental aspects. General information is provided in Section
4.2.2 of ISO 14004 and hence will not be elaborated here.

A ﬂplc.ll method to evaluate slgmfcancc of impacts in Malaysia is through the use of
Techni or Methods of Rapid A as found in EIA GUIDELINES FOR
TIMBER HARVESTING IN NATURAL FORESTS (FRIM 1997)"%.  Elsewhere, the
use of Significance Index was proposed (ISO/TC 207/WG2, 1997).

Legal and Other Requirements (ISO Clause 4.3.2)

1SO 14001 requires that an organization shall establish and maintain a procedure to identify
and have access to legal and other requirements. A good procedure is for a forestry
organization to develop, maintain and update and make available copies of all documents -
legal or otherwise - to which the organization subscribes its environmental aspects.

For example, an organization has been approved by the Government to establish an industrial
forest plantation burt it dictates that there are other land use requirements inside such a
forest plantation that will affect its environment. Furthermore, a requirement is also imposed
on that organization such that a maximum of 5% of the area is allowed to be covered by
buildings and other infrastructure (roads, fire towers, open spaces, etc.). What are then
some of the ISO 14001 requirements?

1. A logical step is for the organization to keep record evidence and/or in-situ evidence
that various land use and stipulated size of the arca occupied by the infrastructure
requirements are being fulfilled.

o

The organization should ensure that forest management planning is based on
comprehensive species-site matching and takes account of appropriate site or
environmental constraints and silviculture prescriptions, especially when dealing with
the chemicals.

Examples of forestry related laws in Malaysia, guidelines, policies, and code of forest practices
(example: FAO Model Code of Forest Harvesting Practice) were given in the section on
Environmental Policy.

Environmental Objectives and Targets (ISO Clause 4.3.3)

1SO 14001 requires a forestry organization to establish and maintain envi | objectives
and rargers that are consi: with its envi | policy. Envi | objectives should
be specific and rargets measurable.

1 FRIM Techmicid Information Handbook No. 14.1997. A Technical Committee, Ministry of Primary Industries Malaysia,
and Deparement of Environment, Malaysia, have approved it.
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In certification of forest management, environmental objectives and targets could be referred
to as performance standards, mostly consisting of criteria and indicarors for the measurement
of sustainable forese management. These performance standards can be based on the existing
international or intergovernmental or national criteria and indicators, but they can also be
developed by an organization as long as the standards follow acceprable codes of forest
practices and are internationally and professionally recognized.

A specific Malaysian example of a forestry organization’s envi | policy of minimizing
soil erosion from forest road construction prior to and after logging are based on guidelines
“Specification for logging road construction in Peninsular Malaysia 1988, “Guideli

for logging in Hill Forest Peninsular Malaysia 1988”!% , “Guidelines for Forest Harvesting
1984 ™ and “Criteria, indicators and activitics for inable forest g

Malaysia 1995™" or other similar guidelines that the organization has prescribed to.
Therefore, the approach taken by this organization involves the following:

1. Environmental objectives: To implement and control  forest management plan effectively
with respect to minimizing soil erosion.

2. Environmental targers: To lay out forest roads and skid trails prior to logging in accordance
with the standards in the forest management plan. Forest roads and skid trails are
measurable in terms of number and arca. For example, under the standards, main road
is 10-12 meter in widch, branch road, 8-9 meter and skid trail, 4-5 meter; maximum
allowable grades are 10%, 15% and 30% respectively for a main road, branch road and
skid trail. The end results would be fewer gullies on the road, and reduced suspended
solid and turbidity in the stream and river,

Another example is the organization’s environmental policy of protecting ground water for
human consumption from contamination with chemicals and oil. The organization may
receive complaints that underground water and water from the stream are not fit for human
consumption because of high acid content. The following approach could be taken:

1. Environmental objectives: To dispose of used engine oil from all vehicles belonging to
the organization in an environmentally safe manner and to prevent chemicals used in
the forest nursery from entering the stream or river system.

1%

Environmental targets: The organization has identified the acidity level in the water
supplied to all houses in its timber or plancation complex as a measurable indicator of
water pollution. As such the organization has improvised a proper method of disposing
of the used engine oil by sending it to the treatment plant and by practicing high
hygiene and nursery management standards such that any chemical used in the nursery
will not leak into the nearby stream and river,

" This specification is available from Forestry Department Headquarters, Peninsular Malaysia.
" Sec footnote 14,
Sec footnote 14,
' See footnote 14

o




e —

Bridging the Gap between 1SO 14001 EMS and Its Applications in Certification of Forest Management
Environmental Management Program (ISO Clause 4.3.4!

A management program must address the organization’s envi | objectives and targets.

. . . . . e 0 .
It must designate an authority to achieve those objectives and targets within a specific time
frame.

Following the above example on soil crosion, the Timber Harvesting (Logging) Department
of the organization is entrusted to carry out the responsibility immediately after cach phase
of operation. Therefore, the unit has o develop, for ple, the foll i |
management programs:

1. Roads, where possible, are located on ridges and uphill skidding is practised.
2. Logging is carried out only during dry season only.

3. Logging on arcas beyond 30 degrees slope (if necessary) is only by acrial methods, e.g.
Skyline.

4. After logging, waterbars or cross-drains are constructed across the road and skid trail at
adistance of between 20m to 30m so thar water flow is reduced in terms of volume and
speed and hence soil erosion minimized.

5. Roads are maintained by the maintenance crew at regular intervals using established
schedules and procedures.

Similarly, as in the above example on used engine oil and chemicals in the nursery, the
following programs need to be instituted by the Heavy Equipment (Vehicle) Department
and the Forest Planning & Management (Nursery) Department:

1. Oil change for all heavy vehicles (bulldozers, logging trucks, etc.) is done, for example,
every 5000km and other machinery every 10,000km; Oil is accumulated and sent to
the treatment plant.

o

Information dara sheet on the uses of chemicals and their safety signs must be strategically
displayed.

3. The DOs and DON'Ts lists on the use of chemicals must also be displayed.
4. Toxic and non-toxic chemicals must be stored separately.

5. Compliance of the ground water or stream water safety is to be evaluated once in three
months.

Impl ion and Operation (ISO Clause 4.4)

P
For effective implementation and operation of an Environmental Management System, an
organization must develop appropriate capabilities and support mechanisms to achieve its
environmental policy, objectives and targets.
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Structure and Responsibility (ISO Clause 4.4.1)

The successful implementation of EMS starts with the commitment from the highest level

of management, down to the lowest levels, that i, it calls for full commitment of all employees

of the organization. Other areas of the organization, such as the administrative unit and the

management may be involved by providing the resources - skills, technology and finance -
d for the impl ion and control of its EMS.

AN EXAMPLE OF ENVIRONMENTAL MANAGEMENT SYSTEM

ORGANIZATION CHART IN FORESTRY

DEPARTMENTS
FOREST PLANNING &
MANAGEMENT

VICE-PRESIDENT FOREST ADMINISTRATION
(SERVICES & QUALITY)

RESEARCH &
DEVELOPMENT

TIMBER HARVESTING

IANAGER
& ENGINEERING

bl

ik
i

MANAGEMENT FOREST FIRE &
REPRESENTATIVE PROTECTION
CONSULTANCY & FINANCE &

QUALITY CONTROL o ACCOUNTS

PUBLIC RELATION &
HUMAN RESOURCE

SOCIAL & HEALTH
MANAGEMENT FOREST DISTRICT X

FOREST DISTRICTY

PURCHASING

I
il

Total Employees: 3000
ployee FOREST DISTRICT Z

FOREST DISTRICT Q
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An example of structure and responsibility can be viewed from an organizational chart as in
Box 10.

Training, Awareness and Competence (ISO Clause 4.4.2)

The organization shall identify training needs for all its employces and all contractors working
on its behalf should be able to show that their employees have had the required training in
activities that may create a significant impact on the environment.

In the same example on minimizing soil erosion and preventing chemical contamination
on water supply, the organization can provide the following:

Improvisation of proper handling techniques of chemicals and fuel

2. Ensurance that harvesting personnel and contractors have an adequate level of expertise
and are subject to appropriate training in, for example, low impact logging techniques
and proper waterbars and cross-drain construction on the road

3. Appropriate sized stream and lake buffers that are not deliberately disturbed

4. No ponding water logged areas) behind stream and river crossing

Another example and a frequently overlooked activity is training on forest fire fighting. The
following could be instituted:

1. Enforce manning procedure of fire tower inside the forest plantation, even during
periods when a forest fire is least expected.

2. Institure forest fire fighting drills, at least once every 6 months.

3. Enforce preventive maintenance of forest fire fighting equipment.

Communication (ISO Clause 4.4.3)

The organization shall establish and maintain procedures for internal communication within
the organization and with external interested parties concerning its environmental aspects
and environmental management system.

Returning to the example on protecting water supply from contamination, a form of
communication with the employees is by

1. displaying information data shects on the proper use and handling of chemicals and
fertilizers, and
2. strategically locating safety signs and instructions dealing with chemical and fuel storage.

Envi | Manag System D ion (ISO Clause 4.4.4)
The ization is required to maintain documents, in paper or electronic form, to describe
the core el of the envi | system and their interaction and provide

g
direction on where to obrtain detailed information on the operation of its environmental
management system. As such the organization should have, for examples, organization
charts, process information, manning procedure of an activity, on site emergency plans, etc.

13
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Document Control (ISO Clause 4.4.5)

The ization is required to maintain documents for effective implementation of its

environmental management system and on its environmental performance. Documentarion
shall be legible, updated, and readily identifiable.

Operational Control (ISO Clause 4.4.6)

The organization shall identify those operations and activities that are associated with the
identified significant environmental aspects in line with its policy, objectives and targets.

An example of a matrix for screening significant environmental impacts of a forest logging
operation (FRIM 1997)" is given in Table 1.

Ei cy Pi d and Resp (ISO Clause 4.4.7)

B P
The organization shall establish and maintain procedures to identify and respond to accidents
and emergency situations. It shall test periodically where practicable, review and revise such
procedures.

In the above examples of forest fire occurrence and chemical and fuel contamination, the
organization should have and display its

1. emergency response chart in case of a forest fire,
2. emergency response chart in case of chemical and fuel explosion, and
3. containment procedures in casc of fuel leakage to the ground.

Checking and Corrective Action (ISO Clause 4.5)

This is an important aspect of 1SO 14001 processes. After the organization plans and
implements its envi | manag ystem, it must check and take the corrective
action necessary to conform to its objectives and targets.

Monitoring and Measurement (1SO Clause 4.5.1)

ISO requires an organization to establish and maintain documented procedures to monitor
and measure the key characteristics of its operations and activities that can have a significant
impact on the environment. Such procedures must be kept in compliance with relevant

en | legislation and regul

In the case of forestry operations, including the above example on minimizing erosion, the
following could take place:

1. Abandoned roads and landings are monitored and measured for crosion

2. Necessities and effectiveness of waterbars and cross drains are monitored and water
flow measured

3. The condition and life span of roads are monitored and its effects on the wear and tear
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Table |: Matrix for Screening Significant Environmental Impacts of Forest Logging Management
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of logging trucks measured
4. Gullies on the roads are monitored and turbidity and suspended solids in the stream or
river resulting from crosion duc to logging measured
Color of water in the river and its pH resulting from erosion due to logging and road
construction are measured and monitored

o

The procedures to monitor and measure some of the above environmental impacts of forestry
operations can be found in Zechniques or Methods of Rapid Assessment (see footnote 13).

Non-conformance and Corrective and Preventive Action (ISO Clause 4.5.2)

1SO 14001 requires an organization to establish and maintain procedures for investigating
and correcting non-conformance. lralso calls for identifving the cause of non-conformance,
implementing its corrective actions, avoiding repetition of the non-conformance, and
recording any changes in its corrective actions.

One good example in forestry is the issue of land tenure. Security of forest land tenure is an
important element in ensuring sustainable forest management. Land tenure must be legal
and clear. Provision for continuing land tenure in perpetuity must be recognized and
identified. Therefore it is important to

L. provide evidence of legal and clear land tenure,

2. institute options and legal requirements and prepare mitigating measures in case of
long term land tenure cannot be secured, and
3. provide corrective action if land tenure conflict with local people cannot be solved
hin the shortest time possible.
Referring to the example in section on Monitoring and M the organization

should take, for example

1. C()rrcﬂi\'c measures o rcducc crosion,

2. preventive maintenance on roads and on increasing life span of trucks duc to over-
loading, and

3. corrective measures to avoid slope failure.

Records (ISO Clause 4.5.3)

ISO 14001 requires an organization to establish and maintain procedures for identification,
maintenance and disposition of its environmental records, such as complaints, training,
inspection and calibration, and significant environmental impacts records; process, product.
and contractor and supplier information: and last but not least, results of audit and
management review:

These records should be readily retrievable and protected against any form of damage.

Environmental Management System Audit (ISO Clause 4.5.4)

In order to ensure that an organization’s EMS is properly executed, ISO 14001 requires
comprehensive, impartial and objective auditing. This is to ascertain that the organization’s

s
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forest management policy, objectives and wrgetsare bemg metorachieved. The audit program
shall cover the scope, frequency, methodology, responsibility, and ication of the
results of an audit.

Personnel from within the orbammrmn may perform an audit. It can also by done by

external personnel or a qualifi company to certify conf ¢ with ISO
14001. In conducting envi | :mdi(ing‘ ion should be drawn to the various
Guidelines for Envi | Auditing, i.e. SO 14010, 14011 and 14012, even though

1SO 14001 does not specify their use.

Management Review (ISO Clause 4.6)

For any organization to maintain its commitment to continual improvement, suitability,
adequacy, and effectiveness of the environmental management system, and hence its
performance, the management should review and evaluate the environmental management
system periodically, taking into account changing conditions and information and results
from audits.

Management review would give the opportunity to an organization to address the need for
various changes to its environmental management system policy, objectives and targets.
The review shall be documented.

A forestry organization may form, for example a Technical Review Committee to oversee the
review of results of the audit on the environmental training program or its rescarch and
development program and to prepare for initiation of a new cycle of review and auditing.
The review will allow the management to keep abreast of changing legal requirements,
advances in science and technology, and new developments in forestry performance standards,
including principles, criteria and indicators for sustainable forest management.

CONCLUSION

One can conclude that the goal of an environmental management system in certification of
forest management is to improve forestry practices over time. Today, with a more
environmentally conscious public and NGOs, the demand for good (quality) forest
management and hence ble forest manag is of p importance. The
attraction of 1SO 14001 for many forestry organizations is that it can be used by any
organization that, asa mini makes a commitment to legal compliance and meets the

requirements of the standards.

While the initiative of ISO/TC 207/WG2 Forestry to produce a bridging is in progress,
many countries and private forestry organizations worldwide on the other hand have paved
the way for certification of forest management (or timber certification) in accordance with
the existing principles, criteria, and indicators as their performance standards. It is also
recognized that many forestry organizations may have problems in coping with various
challenges to implementing ISO 14001 EMS standards in forestry. Nevertheless, certification
is market driven and hence they have to prepare for it. Organizations can then set their
own environmental policy, objectives and targets that are appropriate to their forest

17
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management objectives, scale of operation, cultural and political environment, and the
magnitude of environmental aspects and impacts, consistent with generally and professionally
accepted forestry performance standards.

Finally, it is also recognized that achieving certification of good forest management in all
aspects of a forestry organization in one go could be difficult. However, under the ISO
14001 a forestry organization may choose to have its EMS certified to only certain parts or
aspects of that organization, i.e. “phase-by-phasc” approach to certification. We should
accept this “phased” approach as incentives toward continual improvement of an
organization’s activities. But at the same time, we must note with apprehension the possibility
of wrongful and/or misleading claims by organizations (such as through advertisements,
etc.) to achieving a total sustainable forest management, when only a certain forestry operation
(part/aspect) of that organization is actually EMS certified.

Itis hoped that this chapeer has provided some guidelines to achieving certification of forest
management using ISO 14001 EMS. More important, it is not the purpose of this chaprer
to create the impression that by conforming with SO 14001 EMS in only one or two
forestry operations and taking into consideration the relevant forestry related information,
a forestry organization would be fully certified and hence can claim to be practicing
sustainable forest management in toto.
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ENVIRONMENTAL AUDITING

HUSSEIN RAHMAT

Environmental Auditing began as a means of checking compliance with envi |
legislation. Today it is recognized as an invaluable tool for management to gauge the efficiency
of its management system. Auditing the management system has many benefits in addition
to its role in ensuring compliance to legislation. These include improving environmental
performance through monitoring the effectiveness of the management system, increasing
the organization’s knowledge of itself and its activities thus increasing its ability to continually
improve. It also increases the organization’s ability to identify and control specific problems
thus minimizing future potential liabilities. The process also has the effect of motivating
the workforce through demonstrating management commitment to improve the state of
working conditions. In the end all of these will help reduce costs for the organization.

Many organizations are now implementing the 1SO 14000 Environmental Management
System. 1SO 14000 Environmental Management System is a quality management system
as applied 1o the agement of the envi The System itself is derived from the
concept of Deming’s Plan-Do-Check and Act (PDCA) cycle of quality management.
Auditing is part of the Check part of that PDCA cycle. Auditing can therefore be seen from
the angle of quality management. Its function in an Environmental Management System is
that once an Environmental Management System is in place, the organization has to veri
that the system is followed, is working and has no deficiencies. The audit is meant to provide
that feedback to management. Not only will management detect deficiencies in the
management system through auditing but it will also assist it in its effort to continually
improve the Environmental Management System.

The rest of this chapter will discuss environmental auditing in the context of 1SO 14000 as
this Environmental Managcmcnt tem standard has been accepted internationally. It
should form the bulk of envir | auditing requi in the future.

WHAT IS AN ENVIRONMENTAL AUDIT?

An environmental audit, as defined in ISO 14010 is a systematic, documented verification
process of objectively obraining and evaluating audit evidence to determine whether specified
environmental activities, events, conditions, g systems, or inf ion about
these matters conform with audit criteria, and communicating the results of this process”.
This mcans that it is a tool for assessing how well the Environmental Management System
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is functioning and evaluating how well the envir | organizati and
equipment are performing to safeguard the environment. It facilitates management in re-

formulating the organization’s policies.

Foran Envi | Manag System audit program to be effective, the organizations
should develop a procedure for conducting the audit. In this regard the existence of 1SO
14010 and ISO 14011 guidelines are of great help. Based on these guides management will

then undertake certain other activi

Establishing an appropriate audit frequency

Training its internal auditors

Maintaining audit records

Acting on the audit results during management review of the Environmental
Management System

S

The latter point is a key issue in the context of ISO 14000 Environmental Management
System. The results of an EMS audit, especially if it is an internal audit, should finally be
linked to the Corrective Action requirements of the Environmental Management System.
If necessary they are 1o be further linked to the Environmental Management System
Objectives and Targets and Environmental Management Program(s).

THE ISO ENVIRONMENTAL AUDIT GUIDELINES

An environmental audit is guided by the set of complementary international standards
within the ISO 14000 family of international standards. The series of standards are as
tollows:

1. I1SO 14010 Guidelines for environmental audicing -
environmental auditing

2. 1SO 14011 Guidelines for environmental auditing - Audit procedures - Auditing
of environmental management systems

seneral principles of

3. 1SO 14012 Guidelines for environmental auditing - Qualification criteria for
environmental auditors

Itis to be noted that the ISO 14010 guidelines provide general principles of environmental
auditing that are applicable to all types of environmental audits whilst the SO 14011 are
limited to 1SO 14000 Environmental Management System. For this reason there are now
moves to establish ather auditing guidelines for specific purposes such as for site assessment.

The scope of environmental audits could be for the whole organization at one time, phased
to consider parts of the site, departments, or operations separately. Perhaps it could be
based on indications from the initial environmental review and operation of the
Environmental Management System itself.
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GENERAL PRINCIPLES OF ENVIRONMENTAL AUDITING

The general principles of environmental auditing, like those of any other kind of audit, are
geared to ensure the reliability of audit findings and their conclusions. The points of focus
as enumerated in [SO 14010 are as follows:

Scope requirements for the audit of the audit team
Objectivity, independence and competence of the audit team
Due professional care

Systemaric procedures

Audit criteria, evidence and findings

6. Audit report

Bt

Scope Requirements for the Audit

An audit should have an objective that is agreed upon by the parties involved, thar is the
auditor and the auditee, before any audit is carried out. Hence the scope of the audit should
be specific, pre-determined and should cover the extent and physical boundaries of the
audit.

Objectivity, Independence and Comp e of the Audit Team

The members of the audit team should be independent of the activities that they audit to
ensure the objectivity of the audit, its findings and conclusions.

They should be free from bias and any potential conflict of interest throughout the audit
process. For example in a third party audit, the client has the discretion of choosing to
include an internal audit team to carry out the audit. In that case the audit team member or
members should not be accountable to those directly responsible for the subject matter
being audited.

The audit team should be competent enough to carry out the audit. The team as a whole

should possess an appropriate combination of knowledge, skills and experience among them
to carry out the audit.

Due Professional Care

At all times auditors should use the care, diligence, skill and judgement expected of any
auditor in similar circumstances. In particular confidentiality and discretion should be
maintained among the audit team members and the client. Unless required by law, the
audit team members should not disclose information or documents obtained during the
audit, or the final report, to any third party, without the expressed approval of the client
and where appropriate, the approval of the auditee.

To enhance the audit process the Auditor should follow procedures that provide for quality
assurance.
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Systematic Procedures

Environmental audit should be conducted according to documented and well-defined
methodologies and systematic procedures. Guidelines for conducting an environmental
management system (EMS) auditare given in [SO 14011, The EMS audit should then be
conducted in accordance with these general guidelines.

Whatever the audit, the methodologies and procedures should be kept consistent. The
procedures for one type of environmental audit from those of another only where it is
essential to the specific character of a given type of environmental audit. Examples are
compliance audits and site assessment audits.

Audit Criteria, Evidence and Findings

An audit needs to have a framework on which the audit can be based. Therefore, in
preparation for an environmental audit the determination of audir criteria should be one of
the first steps.

The lead auditor and the client should agree on the details of these. In turn the auditee
should be informed of the requirements.

During the audit, information should be collected based on these criteria and data are
analyzed, interpreted and documented accordingly. The information derived from these are
to be used as audirt evidence to determine whether the audit criteria are met.

Audit evidence should be of such a quality and quantity thac competent environmental
auditors working independently of each other would reach similar audit findings from
evaluating the same audit evidence against the same audit criteria.

Reliability of Audit Findings and Conclusions

The environmental auditing process should be designed to provide the client and auditor

with the desired level of confidence in the reliability of the audit findings and any audit

conclusions.

Theaudit evidence collected during an environmental audic will inevitably be only asample
ilable, partly due o the fact that an environmental audit is conducted
during a limited period of time and with limited resourc

of the information :
There is therefore an element

of uncertainty inherent in all environmental audits and all users of the results of environmental
audits should be aware of this uncertainty.

The environmental auditor should consider the limitations associated with the audit evidence
collected during the audit, and recognize this uncertainty in his findings and his conclusions.
He should take these factors into account in planning and executing the audir.

The environmenal auditor should endeavor to obtain sufficient audit evidence so that
significant individual audit findings and aggregates of less-significant findings, both of which
may afl y audit conclusions, are taken into account.
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Audit Report

The audit findings and summary should be delivered to the client in a written report.
Unless specifically excluded by the client, the auditee should receive a copy of the audit
report.

The following audit related items may be included in audit reports:

1. The identification of the organization audited and the client

2. The agreed objectives and scope of the audit

3. The agreed criteria against which the audit was conducted

4. The period covered by the audit and the date(s) the audit was conducted
5. The identification of the audit team members

6. The identification of the auditec’s repre ives participating in the audic
7. A statement of the confidential nature of the contents

8. The distribution list for the audit report

9. A summary of the audit process including any obstacles encountered
10. The audit conclusions

The lead auditor in consultation with the client should determine which of these items,
together with any additional items, will be included in the report.

ENVIRONMENTAL MANAGEMENT SYSTEM AUDITING PROCEDURE

The objective of environmental management system auditing is to verify that an organization’s
environmental management system is operating as designed. The audit is cither for the
purpose of certification or for feedback to management so that it can take corrective action
for any deficiency in its operation or for it to continue to improve its management system.
In cither case an environmental management system audit is part and parcel of 1ISO 14001

environmental g system dard specifi

ISO 14000 requires that auditing of its environmental management system must be based
on a process that is systematic and its findings and conclusions are objective and reliable. To
enable an organization to do this a set of procedures has been established in the form of ISO
14011 which in wrn is based on the auditing principles guideline described in ISO 14010.

The ISO 14011 procedure stresses that an environmental management system audit needs
to have specific objectives. Below are examples of such objectives:

: . s . 1
1. To ensure conformance with req; of an env T system

2. To determine whether an environmental management system has been properly
implemented and maintained

3. To identify areas of potential improvements

4. "Toassess the ability of the internal management review process to ensure the continuing
suitability and effectiveness of the environmental management system

5. To evaluate the envi | g system of an org for

purposes
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The guideline lays down the roles and responsibilities for parties that are involved during
an audir, the protocol of the audit, how the results of audit findings are to be assembled
into a report and finally how the reports arc to be distributed.

ROLES AND RESPONSIBILITIES OF PARTIES IN AN
ENVIRONMENTAL MANAGEMENT SYSTEM AUDIT

There are many players involved during an audit process. The roles and responsibilities for
the lead auditor, auditor, audit team, client and auditee have been identified in 1ISO 14011,
Brief descriptions are as follows:

Lead Auditor

The lead auditor has most responsibility in any audit. This includes, among others, ensuring
the efficient and effective conduct and completion of the audit within the audit scope and
plan approved by the client. He is also responsible for collecting relevant information,
forming an audit team and dirccting the team activities, preparing and coordinating working
audit plans, resolving problems that arise, determining whether
the requirements of 1SO 14010 have been met, notifying critical nonconformances,
recognizing when audit objectives become unattainable and reporting the reasons, making
recommendations for imp to the EMS (if agreed in the scope of the audit) and
reporting within the time agreed upon.

documents, procedur

Auditor

The auditor works in support of the Lead Auditor and is under the direction of the latter.
His other duties include planning and carrying out the assigned task objectively, effectively
and efficiently, collecting and analysing relevant and sufficient audit evidence, preparing
working documents, documenting individual audir findings and finally assisting the Lead
Auditor in writing the audit report.

Audit Team

The Audit Team must work as a unit and the members must complement each other. It is
the task of the Lead Auditor to identify the members.

The Lead Auditor's task in this respect is two-fold:

1. To ensure that team members have the experience and expertise needed to conduct an
audit in the organization, on the processes or functions audited. He has to verify that
the team has:

a. the right qualifications c.g. as given in 1SO 14012,

b. theappropriate number of members with the necessary language skills and expertise.
required for the audit, and

. no potential conflict of interest between the audit team members and the auditee

2. To ensure that the overall requirements of the audit are met. These include:

T2
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a. requirements of clients and certification and accreditation bodies, and

b. inclusion of technical experts and auditors-in-training that are acceptable to the
client, auditee and lead auditor in the audit team.

Client

The client and the auditee could be one and the same. The audit team works for the client,
whose responsibilities and activities should include the determination of the need for the
audit in the first place. The client should be the initiator of the auditing process and
responsible for contacting the auditee, defining the audit objectives, selecting the lead auditor
and, if appropriate, involved in sclecting the audit team. He should then provide authority,
resources and together with the lead auditor, determine the scope of the audit, and approve
the EMS audir criteria and the audic plan. He receives the audit report and oversees its
distribution.

Auditee

As mentioned earlier the auditee and the client could be one and the same. In either case he
should cooperate with the audit team and he should provide facilities needed for the audit
including access to facilities, personnel, information and records as requested. He should
appoint staff to act as guides to sites and to ensure that the audit team is aware of health,
safety and other requirements.

Unless specifically excluded by the client he should also receive a copy of the audit report.
Although the “auditee” has been personalized as a “he” in the context of this chapter, in
actuality the “auditee” is the “organization” to be audited.

PHASES IN THE AUDIT PROCESS

There are five distinct phases in the audit process: initiating, preparing and conducting the
audit and finally writing and distributing audit reports.

Initiating the Audit
Audit Scope

Before an audit is carried out, the scope of the audit has to be determined by the lead
auditor. The lead auditor must consult with the auditee to get the latter’s concurrence. The
scope determination includes agreement on the extent and boundaries of the audit such as
physical location, organizational activities as well as the manner of reporting. During the
process of auditing the scope may need to be changed cither because of something new
discovered or for another reason. Such changes to the scope require the agreement of the
client and the lead auditor.

The required resources such as personnel, time and money, which have been agreed upon
commensurating with the scope of the audit should be made available.
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Preliminary Document Review

An environmental management system such as ISO 14001 is specific in its requirements as
to what an organization should have and do. Some of these specific requirements include
the existence of sud) llnn;,s as an environmental policy statement, documentation on the

s envi system, a statement of the organization’s objectives

and targets, an outline of | cnvironmental program and related records or manuals. The lead
auditor should first review the existence and the adequacy of these with respect to the
requirements of the standard. If these are not adequate, the auditee should be informed and
all auditing processes should be scopped until which time the requirements are met.

Preparing for the Audit

In preparing for the audit several things need to be organized ahead of time to enable the
audit to be carried our efficiently. An audit plan needs to be prepared, members of the audit
team must be given their individual assignments and the working documents need to be

readied.

The audit plan should be flexible to permit changes in audit information and use of resources.
The audit plan should include statements of audit objectives, scope and criteria, should
identify the functional units to be audited including those having direct responsibility for
the auditee’s environmental management system and should highlight EMS elements that
are of high audit priority, the procedures for auditing them and the EMS reference documents.

If applicable, whenever the audit is to take place in an area where a different language is
used, such as in an organization where a different ethnic group is prevalent then a statement
on the working and reporting languages of the audit could be appropriate.

The expected time and duration for major audit activities, the dates and places where the
audit is to be conducted and identification of audit-team members are also part of the
information in the plan.

The audit plan should be reviewed and approved by the client. It should also be
communicated to the client, the audit-team members and the auditee. If there is any objection
from the auditee, the lead auditor should resolve this with the auditee and the client before
on to the plan, it should first be

continuing with the audit. Likewise if there are any re
agreed upon among the parties betore proceeding.

Audit-team Assignments

Team members should be assigned their dutics in consultation with them and instructed on
the procedure to be followed for specific environmental management system clements,
functions, or activitics to audit. These can be changed by the lead auditor during the audit
to ensure the optimal achievement of the audit objectives.

Working Documents
The working documents required to facilitate the audit include

1. forms for documenting supporting audit evidence and audit findings.

128




Environmental Auditing

procedures and checklists used for evaluating environmental management system
clements, and

3. records of meetings.

Working documents should be maintained until completion of the audit. Any confidential
or proprictary information should be safeguarded by the audit team members.

Conducting the Audit

Several key activities are identified for this phase of the audit. These include an opening
meeting with the auditee at the latter's premises, the collection of evidence, the report of
findings and finally a closing meeting.

The opening meeting is necessary for the purpose of communicating with the auditee in an
official manner. The introduction of the audit team members to the auditee establishes an
official link which promotes auditee participation during the audit. This forum provides an
avenue for reviewing the scope of the audit, presenting the objectives of the audit and the
audit plan and providing the auditee with a short summary of the methods and procedures
to be used ro in the audit. Italso enables both parties to come to an agreement on the audit
timetable and to confirm the time and date of the closing meeting.

The forum provides the opportunity for the auditee to confirm which facilities are to be
made available to the team and to review relevant site safety and emergency procedures for
the audit team.

Collecting Audit Evidence

When collecting evidence the team must ensure that these are sufficient to determine whether
the auditec’s environmental management system conforms to the Environmental
Management System audit criteria.

Audit evidence is collected through interviews with key personnel. These interviews should
be pre-planned. Further evidence is collected through examination of documents and
observation of activities and conditions. Indications of non-conformity to the environmental
management system audit criteria must be recorded.

Information gained through interviews should be verified from independent sources such
as: observations of what actually is happening on site, inspection of records and results of
existing measurements. Non-verifiable statements should be identified as such.

1i d

The audit team should examine the basis of relevant g programs and the p
for ensuring effective quality control of sampling and p used by the
auditee as part of its environmental management system activities. The audit team should
review all of their audit evidence to determine where the Environmental Management System

does not conform to the environmental management system audit criteria.

The audit team should ensure that findings of non-conformity are documented in a clear
and concise manner and are supported by audit evidence. Members should review audit
5w : 5 : . i

tindings with the responsible auditee ger to obtain ack ¢ of the factual
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basis of all findings of non-conformity. Details of audit findings of conformity may also be
documented if this is within the agreed scope, but due care must be taken to avoid any
implication of absolute assurance.

Closing Meeting

A closing meeting is held to ensure that the auditee has clearly understood the audit findings
and to obtain acknowledgement that the audit findings are factual. For this reason, the
audit team should always hold a closing meeting with the auditee’s management and those
responsible for the functions audited before preparing an audit report.

If possible, all disagreements should be resolved, before the lead auditor issues the audit
report. The final decision on the description of the audit findings and their significance
ultimately rests with the lead auditor cven though the auditee or client may disagree with
these findings.

Preparation of Audit Report

The lead auditor must ensure that the audir report is complete. The content of the report
should be according to what was determined carlier in the audit plan and it should be in
accordance with the guidelines in ISO 14010 on this issue. Any changes to be made during
the preparation of the report should be agreed upon by the parties concerned.

An essential requirement of the audit report is that it should be dated and signed by the lead
auditor. The audit findings contained therein should be referenced to the supporting evidence.
Preferably there should also be a summary.

The report may also include the identification of the organization and the client, the agreed
objectives, scope and plan, the agreed criteria, including a list of reference documents against
which the audit was conducted and the period of time covered by the audit.

Another requirement is that the people involved in the audit should be identified. Those to
be identified include the auditec’s representatives and the audit-team members. A statement
on confidentiality should appear. Finally, the distribution list should be given.

The body of the report should contain a summary of the audit process including any obstacles
encountered during the audit. The details of findings and audit conclusions relating to
conformance to the environmental management system audit criteria, proper
imp ion and mai ¢ of the system and the capacity of the internal review
process to ensure the continuing suitability and effectiveness of the environmental
management system should also be included.

Distribution of the Audit Report

The audit report should be issued within the agreed time period as laid out in the audit
plan. If this is not possible, the reasons for the delay should be formally communicated to
both the client and the auditee. A revised issue date should be established.
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The lead auditor should send the audit report to the client. The client, in accordance with
the audit plan should have determined the distribution list for further copies of the reports.
The auditee should receive a copy of the report unless specifically excluded by the cliens
inidially. However, any distribution outside the auditec’ ganization requires the auditee’s
permission.

conhdcn[tal-lt_\’ must be respected and appropriately safeguarded by the auditors and all
report recipients.

It should be noted that the audit report is the sole property of the client, therefore

Document Retention

Itis a requirement that all working documents, drafts and final reports pertaining to the
audit should be retained as agreed by the client, the lead auditor and the auditee, and in
accordance with any applicable requirements.

PRACTICAL ASPECTS OF AUDITING
Other Types of Environmental Audits

Environmental audits began as legal compliance audits. As time passed various types of
audits have been identified. Environmental audits can be used to verify that the company’s
envirc | gives a fair rep ion of its actual performance. This is an
importantissue in some countries especially in Europe. Audits are also used to assess potential
legal liabilities or expenditure as for example in site assessments. The latter is the subject of
ISO 14015 guidelines on site assessments and entities. Regardless of the type of audit, the
general principles for auditing should remain the same as laid down in ISO 14010 Guidelines
on Environmental Auditing. There may be slight variations in the procedures as dictated by
the type of environmental audits.

Environmental management system audit is becoming more important because of the
number of organizations certifying to ISO 14001 Environmental Management System
standards. Thus it is crucial that information on how to carry out an environmental
management system audit be widely available because of the requirement that auditing be
carried out at various stages of the impl ion of an envi | L system.
The objective of the audit is to check and to verify conformance to an environmental
management system standard first. This includes monitoring the progress of the organization
in impl ing its envirc I policy, its objectives and targets and compliance to law
and regulation. Thereafter the purposc of the audit is to continually monitor the performance
of an organization’s environmental management system.

Steps in the Audit Process

The steps in an auditing process are as depicted in Figure 1 which follows the ISO 14011
Guidelines on auditing an Environmental Management System.
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Figure | :Steps in the Audit Process

Preparation for the Audit

Generally the auditing process begins by identifying the audit team leader who will select
the audit team independently or jointly with the client. The leader will identify the number
of team members and their qualifications. If there are not enough resources available in
terms of manpower, expertise, time and financial support, it is better not to undertake the
audit. The audit may not be as thorough or there may not be sufficient evidence collected
to ensure that the audit is as objective as it ought to be. Once the decision is made to
conduct the audit, the audit team must ensure that top management supports the audic
especially in the case of an internal audit. The organization to be audited and its relevanc
employees must be made aware of the audit, procedures, the objectives and requiremens.
This will help to ensure the support and cooperation of those parties. In some cases the
audit team members themselves need to be trained.

The preparation involves the gathering of as much information as possible about the
organization to be audited. This is in order to develop a systematic plan consisting of a
comprehensive program and timetable of the audit activities.

Findings of previous audits should be made available to the team. Team members should
have an understanding of the operations and processes at the site. They should also be
aware of the nature of raw materials used, products, by-products, emission and discharges
made from the site.

Special attention is to be given to the site and its surroundings with respect to any special
legal provisions that apply to it, such as its nearness to a nature sanctuary and other potential
issues such as political sensitivi

ities.

A pertinent issue for the audit team is their own health and safety when carrying out an
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audit. The site may be hazardous and may have special requirements such as exist in nuclear
plants. The audit tcam needs to be prepared in terms of what provisions are necessary and
who is to provide them. These may include regulations concerning safety clothing, use of
photographic equipment or p | protective equi and Juip
required during entry into confined spaces and monitoring of hazardous exposure to gases
or radiation (radio-activity). The team needs to ensure that there is access to communication
cquipment and to a hospital if it is thought that these may be required during an audit.

Preparing the Audit Plan

The audit plan is the master plan. The plan includes audit objectives, the scope and criteria
of the audit and the funcrional units to be audited. Special attention is to be given to those
units having direct responsibilities for the auditee’s environmental management system, to
environmental management system elements that are of high audit priority (see below) and
the procedures for auditing these.  EMS reference documents, the working and reporting
languages, duty assig of audit team bers, the expected time, duration, dates and
places for major audit activities and other pertinent details are matters to be given attention.

EMS clements thar are of high environmental concern during an audit are:

1. Compliance with laws and regulations
2. Management of areas of significant risks including:

a. Excessive use of raw materials, resources and hazardous substances
b. Management of waste and atmospheric pollution

¢, Contamination of soil, ground water and rivers

d. Exposure of workers and the community to environmental hazards

3. Assessment of adequacy and suitability of the organization's internal 2 controls
and practices to address the above issues.

Documents to be Prepared

Documents to be prepared as part of the plan should include a trail plan to guide the audit
team in its investigation, an interview plan which should synchronize with the trail plan, a
safety and health plan which is required to protect the team during its investigation activities
into hazardous arcas and enclosures, stationery (including the ubiquitous clip board, water
proofed if possible), questionnaires and forms.

Other preparations include a listing of topics to be covered during the audit questions to be
asked, regulations to be followed, standards applicable to the site and the organization and
supplementary information such as tables, guidelines, standards etc. to be used as reference
during the audit.

Questionnaires and forms should be well constructed, casy to complete, and, most
importandly, casy to analyze.

The details of a trail plan include the inspection sequence to be followed beginning from
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the incoming raw materials leading to the process arcas and the routes taken by waste into
storage or disposal areas, discharges and emission. The audit team must inspect the whole
site and not just the confines of a plant. The trail plan, the interview plan and the inspection
plan must synchronized to be effective.

Interviews are an integral part of an audit. The purpose is to gauge the level of understanding
and awareness of relevant issues affccung (hc manngcmcnt system. It is also to gauge the
attitudes, skills, knowledge and und; g of employees, to get a better picture of what
transpires in the organization and to assess if there is any hidden agenda that could be
detrimental to the subject matter of the audit.

The interview plan identifies those to be interviewed in one-to-one meetings at all level
from management to operations. The plan should include the format of the questions to be
fielded and the method for recording the interviews. The interviews should cover key issues.
Individuals should not be identified in the audit report.

Interviewing strategy should be aimed at extracting the most relevant and pertinent
information from cach level of management. For instance interviews of executives should
be on awareness of the organization’s environmental policy, instructions and programs derived
from the organization’s management while operators should be queried on training,
procedures and equipment.

The questions should be geared towards accumulating information in order to arrive at a
conclusion. There should not be any “open-ended” questions.

Protocol of the Audit

Apart from the process of preparing the checklist and the plan of an audit, there is the
conceprual process of assessing the protocol or the formalities of conducting an environmental
audit. The formalities may vary depending on the type of audit to be undertaken.

The protocol for an environmental management system audit may include the following:

1. Review of significant environmental aspects of the organization to determine what they
are and whether they have been identified systematically and comprehensively

2. Review of the environmental policy, objectives and rargets to ensure that they are pertinent
to the organization and to determine whether there is real commitment to them

3. Establishment of whether relevant legal and other standards requirements have been
identified, incorporated into programs and complied with

4. Availability of an envi

5. Dc(ermmauun of whether the internal environmental management processes had
i yee invol nt, ¢ ications and training

6. Inspection of environmental management system documents, procedures and records

7. Inspection of environmental performance darta (records)

8. Records of improvement in environmental performance and the process of corrective
action and management review

9. Identification of negative or “ bad” news, complaints, nonconformances
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Opening Meeting and Audit Preliminaries

Having an introductory meeting with auditee managers is crucial in that it lays the foundation
for the subsequent audit activities. Agreement on and clarification of the scope, criteriaand
audi rationale and processes are discussed. Confirmation of auditee cooperation and
availability of facilities for the audit process is determined. An obvious purpose of the meeting
is that both parties come to know cach other and thus a formal link between both are
established.

Auditee’s Coordinator

At the opening meeting the auditee’s coordinator is identified and he will be the focal
person for the audit team. Facilities will be identified and provided for the team by him. He
will also escort the audit team and assist in arranging for interviews, access and permit
requirements if any. Last but not least, he will assist in providing appropriate safety equip

for audit team members.

Preliminary Envi | Manag System Document Review
As the purpose of an envi | system dard audit is to ensure

conformance to the rcqum:mcms of the standard, therefore there are minimum essential
requirements that must be in existence before any serious effort at auditing can be considered.
After the opening meeting a preliminary check should be made.

The following arc some of the considerations which can determine whether to proceeded
with an audit:

Are documents adcqun(c’

Is there a company's cnvlmnmcnml policy?

Is there an program?
Are there manuals and records?

Are there emergency procedures?

Whighs 131 IO =

If any of the above is not adequate or not in accordance with the 1SO guidelines, the
auditee should be informed and all auditing processes should be stopped. Note: Some of
these documentation could have been inspected earlier during the audit plan preparation
process.

Document Inspection Techniques

There is a need to inspect all the written procedures, monitoring procedures, maintenance
pruccdurcs. records of monitoring waste, permits and licenses. In the case of major
en | control equip the calibration and testing records should be examined.

R

An important clement to be is consi y with envi | policy. The
procedures should be cross-checked with regulatory requirements for both existing and
pending standards, legislation, permits, ctc. The date of last entry in records and status of
permits and the signatures on them where these are required should be noted. In addition

a detailed review of selected portions of these documents should be done.
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All records of compliance should be investigated. Procedures, controls and monitoring
bility of data and information must be assessed and

programs should be examined. The reli
if necessary measuring is to be conducted.

Collecting evidence is a key activity in an audit. Only with documented evidence can any
ndings of the audit be considered objecrive and the conclusion of the audit be reliable.
“The audit is to be carried out according to the audit plan. Buildings, plant and equipment,
materials, waste handling, storage and disposal areas, air and water discharge points are to
be inspected. During this inspection situations that are considered extra-ordinary for example
unattended overflowing vessels, should be noted. Queries concerning what happens during
normal, abnormal and emergency operations, such as when the plant is shut down, started
up and experiencing overloads or under loads should be made. Questions of whar, where,
when, why, who and how should be asked throughout.

[t is important not to stick to the obvious and trodden path. Auditors should look under
over and outside of barricades and enclosed areas including

equipment and walkway
manholes and basements. The:
stores, workshops and laboratories. In these areas, checks for the amount and control of
inventory should be made. The team must look for banned and controlled items such as
Halon and CFC and query on how chemicals are handled, transported. labeled and note
whether there is good housckeeping including segregation of materials and proper displays
of signs. Waste disposal method must be observed. They must check that Material Safery
Data Sheets (MSDS) are available. ures for purchasing in terms of
limiting the amount of inventory as well as purchasing of new chemicals that may be under
legislative control or voluntary internal control should be examined.

should look beyond areas of main activities such as in

nally, control m

Further attention should also be given to the general areas and the surroundings of the site,
g drainage systems and discharge points, cvi
isible emissions. The general areas and the neighborhood of the site and general security in

ence of land contamination, odors and

terms of fencing and permits of entry to arcas under control must be assessed. In this
regard, the general behavior of personnel should be noted. The issues here are signs of
drunkenness, drug addiction, excessive fatigue and most important of all signs of
incompetence.

Closing Meeting

The exit meeting wraps up the main activities of the audit before a final report is made. The
meeting should be attended by managers who were identified earlicr for the opening meeting
and any others who were identified during the course of the audit. The intention of the
meeting is for the auditors to summarize audit findings and discuss them with the audittee.
The meeting provides an opportunity for the auditee to comment and to make furcher
clarifications. The audittee can also identify any remedial action to be taken. For the auditors
the meeting provides the opportunity to acquire agreement with their audic findings from
the auditee. The agreements are important but auditors need not always secure auditee
agreements on all points.

[
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SUMMARY

Environmental auditing has hccnmc increasingly i importantas more and more organizations
are introducing envir This is duc to their need to
improve compliance to legislation, because of i mcrcasmg pressure from the community in
which they operate. Organizations must show proof of good environmental performance
and thus to improve their market competitiveness through better management of resources
and good corporate image. Quite often organizations have adopted the ISO 14001
Environmental Management System standard as the basis of their environmental
management system since it is an internationally recognized g dard as was
the 1SO 9001 Quality Management System standard before it.

Whether an organization chooses to use the ISO 14000 Environmental Mana[,cmcm Systcm
or another standard as a basis for the manage system for its organization, en

auditing is a necessity. Auditing is not only a req of the Envi IM

System standard for the purposes of certification, it is also a uscful adjunct to qunhty
management. Auditing provides feedback for management on whether it is adhering to or
deviating from its plan of action and provides information on steps which can be raken to
improve its management. The principle of auditing as a tool for management had been
identified by Deming in what is now referred to as the PDCA (Plan, Do, Check and Act)
Cycle of Management principles. Auditing is the “Check” part of that cycle.

The International Standards Organization (ISO) finds it useful to publish guidelines on
auditing. This it has donc in the ISO 14010 series of Auditing Guidelines consisting of [SO
14010, 1SO 14011 and ISO 14012. The ISO 14010 (Guidelines for Environmental Auditing
- General Principles of Environmental Auditing) is meant for general guidance on
environmental auditing of any kind. On the other hand The ISO 14011 (Guidelines For
Environmental Auditing - Audit Procedures - Auditing of Environmental Management
Systems) is a set of procedures to be used to audit an Environmental Management System.
It is meant to either audit the Environmental Manag, System of an organization that
has adopted the 1SO 14001 Environmental Management System standard and wants to be
certified to it or wants to ensure that it is conforming to it in its day-to-day operations. The
title of 1SO 14012 (Guidelines for Environmental Auditing - Qualification Criteria for
Environmental Auditors) is self-explanatory.

The principles set out in ISO 14010 ensure objectivity and independence of the audit and
ensure that personnel carrying out the audit are competent. It further states that an
Environmental Audit must be carried out with due professional care and use systematic
procedures. It emphasizes that an audit should have a clear objective and therefore is to
have a predetermined scope and set audit criteria. Audit conclusions must be based on
documented evidence to produce reliable findings.

The prouduns set out in 1SO 14011 are designed so that the principles of auditing as
described in 1SO 14010 are adhered to. Advanced planning requirements including
documenting the actions and events that are to take place during the audit activities are
snpulmd The first step in the procedure is the identification of the lead auditor who will
then initiate several activities such as identification of the objective, scope and criteria of the
audit, formation of a qualificd audit team sufficient for carrying out the audit and ensuring
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thar all resources are available to run a successful audit. He will then communicate these
requirements including the proper assignment of duties for all members of the audit team
to the parties involved. ISO 14011 also identifies the role and responsibilities of members
of the audit team, the client and the auditee.

As much information as possible must be gathered in the planning and preparatory phase
of the audit. This involves pertinent information about the site and organization to be
audited, prior results of previous audits, legal requirements and standards pertaining to the
site and organization, the sur dings and the c ities affected and finally provision
of documents such as copies of standards and laws required for reference during the audit.
Documentation required at this stage are all the plans including audir plans and protocol.
Within the plan are trail plans to facilitate scheduling of the investigation visits, interview
plans, safety plans and questionnaires and forms to document findings and reports.

Several key activities are identified for the conduct of the audit. These include an opening
meeting with the auditee ar the latter’s premises, the collection of evidence and findings
and, finally, a closing meeting.

The collection of evidence is the most important of these activities as it determines the
outcome, objectivity, reliability and the conclusion of the audit. Evidence is collected through
inspection of documents, interviews, visits and recording of observations. It is here that the
skill of the auditor is tested.

A pre-requisite of ISO 14011 auditing, where the auditor is concerned with auditing the
environmental management system of the organization, is the inspection of key documents
such as policy statements, identification of significant aspects and impacts and environmental
programs. The adequacy of these documents should indicate to the lead auditor whether to
proceed with the audit or not. If the audit cannot proceed, the auditee should be informed
and the audit is abandoned. Another concern of the audit team is whether all the clements
of ISO 14001 Environmental Management System have been adequately addressed and
complied with. Some of these aspects can be determined through inspection of records and
documentarion.

Visits, inspections, interviews and observations are equally important. These are the subjects
of the carlier planning preparations. All these audit actions, inspections, interviews, etc.,
must be carried out in a thorough manner, as the non-obvious elements that could be
neglected by management. At the same time, it is from the non-obvious elements that the
auditor can often find his clues to the real situation.

Th gh includes ining the entire site rather than just specific activities, looking
behind and under equipment, beyond closed doors and fencing, and observing the perimeter
of the site and ing the surroundings, the drainage and discharge points.

Finally the auditor is reminded that the aim of an environmental management system is the
control of emission, discharges, wastes and their disposal and exposure of employees, the
community and customer to toxicity, ill health and loss of amenities in the short and long
term. The audit should address these issues in its conclusion.
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ENVIRONMENTAL PERFORMANCE
EVALUATION

HASMAH HARUN

This chapter sets out the meaning of Environmental Performance Evaluation (EPE), the
EPE process, and how to plan an EPE. It also describes EPE indicators and how to select
them. It then describes the development and use of dara and information, and the review
and improvement of EPE.

INTRODUCTION

More people have become aware of the impacts of activities, products and services on the
environment and the responsibilities of the various parties involved. As a result, organizations
face increasing pressures to demonstrate sound environmental performance (EP) by
controlling those impacts. EPE refers to a tool, which can provide an organization’s
ma

ement with reliable, objective and verifiable information. This information is usually
linked to the achievement of an organization’s environmental objectives, targets and other
environmental performance criteria. It assists management to focus on trends in
environmental performance, changes in performance, and the reasons for them. Based on
this, the management can then identify areas for improvement. EPE is also an integral part
of the process of continual imy in cnvi |

B

Most Malaysian organizations are aware of the need to monitor environmental performance
in particular those which are subject to the Environmental Quality Act, 1974 and regulations
made under the Act. Many practice some form of environmental management, which can
be said to have been driven primarily by environmental legislation. On the whole, during
the last two decades, environmental management has been mainly in the form of ‘end-of-
pipe’ treatment. Pollution control equi was required to be installed and  discharge
standards were imposed for liquid and gascous emissions to the environment. In the ‘80s,
such an approach was recognized to be inadequate to handle the problems existing then
and other new problems emerging from a rapidly developing industrial and urban nation.
" or “preventive” approach was introduced to complement the carlier

An “anticipatory
approach, and tools employed include Environmental Impact Assessment (EIA) and
integrated land use planning.
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BACKGROUND

The documents related to EPE were developed by ISO/TC 207 Sub-committee (SC 4) for
Environmental Performance Evaluation, which is a sub-committee of TC 207 on
Environmental Management. SC 4 and its working groups (WGs) have worked to prepare
International Standard ISO 14031.

The scope of SC 4 is:
“Standardization in the field of environmental performance evaluation for use by

ey ; R 5
organisations to measure, assess and ¢ ate their en performance
for appropriate management purposes’”.

The scope of ISO 14031 is:

“to give guidance on the design and use of environmental performance evaluation
within an organization”.

All organizations, regardless of type, size, location and complexity, can use ISO 14031, The
organization does not even have to have an environmental management system in order to
use EPE.

| bl

SO 14031 is in actual fact an envi 8 tool made 10 assist in
the impl ion of enviro | g systems (ISO 14001). In this respect,
it can be seen in the light of other tools, i.c. environmental audits which can be carried out
to ascertain compliance with defined requirements or life cycle assessment (LCA), a technique
which can be used to assess the environmental aspects and impacts of an organization's
products and services. 1SO 14001 requires an organization to monitor and improve its
EMS so that it can continue to improve its performance, and ISO 14031 provides the
guidance to the organization on how and what to do in monitoring its performance. It is
important to note that an organization does not have to use ISO 14031 to accomplish its
review and improvement process. As such 1SO 14031 was designed to be applicable in a
broad range of situations, in any management system including one that is not based on
1SO 14001.

Itis important to note the following attributes of ISO 14031:

1. 1SO 14031 does not establish environmental performance levels.

2. 15O 14031 is not designed to be used as a specification standard for certification or
registration purposes or for the establishment of any other environmental management
system conformance requirements.
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'WHAT IS ENVIRONMENTAL PERFORMANCE EVALUATION (EPE)?
EPE is defined in ISO 14031 as:

“a process to facilitate g decisi garding an organization’s
environmental performance by selecting indicators, collecting and analyzing daa,
against | performance criteria, reporting and

4
communicating, and periodic review and improvement of this process”

In other words, EPE is a process that the of an ization can use to get

. N N 3 & £ 42 ey
reliable information on a continuous basis for the purpose of checking that the organization's
environmental performance is mecting the criteria that it has set. Whether the management
finds that the performance has or has not met the criteria, the management can then review
and look for ways to improve the process as well as the organization's environmental
performance.

EPE is an ongoing internal management process and tool that uses indicators to convey
information comparing an organization's past and present | perfc with
its environmental performance criteria.

P

Elements of an EPE Process

The EPE process consists of
1. selection (e.g. developing or choosing) of indi for EPE (c.g. coll g
data),

2. analysis and conversion of data into information describing the organization’s
environmental performance,

3. assessment of information describing the organization's envi | perf in
comparison with the organization’s envi | perf criteria,

4. reporting and communication of information describing the organization's environmental
performance, and

5. review and improvement of the EPE process.

An essential feature is that the organization’s EPE should be reviewed at regular intervals to
improve the process. Figure 1 illustrates the EPE process in line with the ‘PLAN-DO-
CHECK & ACT’ management model.

Results from an EPE

There arc a number of things that an organization can do with the results and information
generated by an EPE. Such information may assist an organization to

1. determine appropriate measures/actions to achieve its environmental performance
criteria,
2. identify opportunities for better g of its envi | aspects (c.g. avoid
pollution),
. track changes in its environmental performance,
. increase business efficiency, effectiveness and profitability, and
5. identify strategic business opportunities.

oo
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PLAN

4.1 Planning P ce

4.1 lectil i For
Performance Evaluation

4.2 Using Data And Information

&)

.4 Report And Communicating

CHECKANDAC

L 43 ReviewingAnd g Envi +—

Performance Evaluation

(Source: ISO/DIS 14031, 1998)

Figure 1 : Envi Performance
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Users of the Results or Reports from an EPE

The immediate users of the results from an EPE are the organization’s employces. The
information gathered from the EPE can help them in understanding and fulfilling their
responsibilities, thereby enabling the organization to achieve its envi | performance
criteria. Management will use the reports to make decisions on the company.

The reports may also be communicated to people outside the company or to other interested
parties. The decision on whether to communicate the information rests with the
management.

Who are the Interested Parties?

Any organization, individuals or groups of individuals may have some interest in the

ganization’s envi | performance depending on several factors such as their activities,
services and products, and on how these impact on the environment, their livelihood and
their well-being. Interested parties may not even be directly affected by an organization’s
environmental performance but the interest arises out of the parties’ own objectives or
mission. For example, a research and development (R & D) institution which is located a
distance away from an organization, does not experience any environmental impact of the
organization’s activities, and does not use the organization’s services or products but considers
itselfan interested party because itis involved in research related to the organization’s activities
or products.

An organization'’s interested parties may include

1. investors and potential investors,
2. customers, vendors/suppliers,
3. contractors/sub-contractors,
4. lending institutions (banks) and insurance companics,
5. regulatory/enforcement agencics,
6. neighbouring and regional communities,
7. communications medi press, radio, television,
. academic and research institutions,
9. environmental and consumer interest groups, and other governmental
and
10. the general public.

e

Information Related to Interested Parties

The information that the interested parties may request include finance-related marters
such as

. " .
1. costs of envir | e.g. p control equif

2. impact on the financial situation of the organization related to past or present
environmental liabilities,

3. positive environmental initiatives,

4. investments that improve environmental performance,

5. commercial ad derived from envi | issues or impl, ion of

| and

)
envir

)
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li or non-compli with envi | regulations or standards.

6. cost of

They may also request for information related to environmental or public policy matters
such as

1. health and safety,

2. real and perccived risks to the envi Iting from the organization'’s activities,
including trends over time,

impacts on the quality of life (c.g. noise, odour, visual impacts),

environmental incidents and complaints,

evidence that the organization is fulfilling its environmental commitments,
information regarding environmental impacts,

quantitative information on environmental loads (e.g. emissions, discharges, and
disposal of wastes) including trends over time,

8. biodiversity i.c. abundance, distribution,

9. sustainability,

10. transboundary pollution and other global environmental issues,

11. mpacts of trade on the environment,

12, harmonization of regulatory regimes,

13. environmental characteristics of products and services, and

14, compliance with regulatory requi

Nowvaew

Obtaining the Views of the Interested Parties
An organization can seck the views of interested parties directly or indirectly through

meetings, seminars, workshops,

interviews, surveys and questionnaires,
participation in industry and public interest groups,
market rescarch,

employee suggestions,

information from the media, and

review of reports, prog of i d parties.

DO B N

INDICATORS FOR EPE
1SO 14031 describes two gencral categories of indicators for EPE:

1. Environmental performance indicators (EPIs)
2. Environmental condition indicators (ECls)

There are two types of EPIs:

1. Management performance indicators (MPls)
2. Operational performance indicators (OPls)

MPIsare a type of EPI that provide information about management efforts to influence the




nvi | perfc e of the organization’s operations. MPIs relate to the policy; people,

practices, procedures, decisions and actions at all levels of the organization.

OPIs are a type of EPI that provide information about environmental performance of the
operations of the organization. OPIs relate to

1. the design, operation, and mai e of the organization's physical facilities and

equipment,

the materials, energy, products, services, wastes, and emissions related to the organization's

physical facilities and equipment, and

3. the supply of materials, energy and services to, and the delivery of products, services
and wastes from the organization’s physical facilities and equipment.

o

The other type of EPI are the ECIs which provide inf ion about the condition of the
environment which may contribute to the evaluation of environmental performance within
an organization.

The organization’s management and operations are closely related as decisions and actions
of the organization’s management interact with the organization’s operations.

Figure 2 illustrates the interrelationships among an organization’s management and
operations, and the condition of the environment.

THE ORGANIZATION (EPIs) i

ENVIRONMENTAL =y
CONDITION THE MANAGEMENT wresssTeD
AND OTHER OF THE ORGANIZATION PARTIES
SOURCES (MPh)
“THE OPERATIONS
orTHE
(ori)
L
/AND EQUIPMENT
INPUTS o ouTrUTS o
SUPPLY DELIVERY

(Source: 1SO/DIS 14031, 1998)
Figure 2-

ofan
and the Condition of the Environment
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PLANNING ENVIRONMENTAL PERFORMANCE

In planning for EPE, g should consider its organizational structure, overall

business strategy, and environmental costs and benefits. The financial, physical, and human
resources needed to conduct EPE should be identified and provided by management.

An organization may base its planning and selection of indicators for EPE on

1. consideration of the full range of the organization’s activities, products, and services,

2. the significant environmental aspects that it can control and over which it can be
expected to have some influence,

3. its environmental policy,

4. its environmental performance criteria,

5. information about the local, regional, national or global environmental conditions,

6. information needed to meet regulatory requirements,

7. ocio-cultural factors, and

8. understanding of the views of interested parties.

In selecting its EPls, an organization may use different approaches and consider all or some
of the following questions:

1. Are the EPIs cor

2. Are they appropriate to the organization,
3. Canthey be used to measure performanc
4.
5

istent with the organization’s polic:
L.e. management, operational, performance?
gainst its environmental performance criteria?

Arc they relevant to the interested parties?
Are they sensitive to changes to the organization’s environmental performance?

IDENTIFICATION OF ENVIRONMENTAL ASPECTS

The identification of an organization’s environmental aspects is an important input in
planning for EPE. Usually the aspects are in the context of an environmental management
ant environmental aspects in the context of

system. Guidance on identifying sign
environmental management systems can be found in 1SO 14001:1996 and 14004:1996.
An organization wich an environmental management system in place should evaluate its
environmental performance against its environmental policy, objectives, targets and other
environmental performance criteria.

What hapy when an Organization does not have an Environmental Management
System?

An organization without an environmental management system may still use EPE to identify
its environmental aspects and to set criteria for its environmental performance. In order to

determine the significant aspects, the organization should consider the following factors:

*  Legal and regulatory requirements
*  Scale of material and energy usage

¢ Emissions

]
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¢ Risks
¢ The condition of the environment
e The possibility of incidents.

In most cases the identification of envitonmental aspects will focus on the organization’s
operations.

At first, there may be some difficulty in differentiating berween  environmental aspect,
impact and environmental performance criteria. An organization’s environmental aspect is
an element of its activities, services or products that can interact with the environment, i.c.
which can have some impact on the envi . For ple, if one is referring to an
organization which provides public transport services, an environmental aspect can be
‘emission of smoke and gases from vehicle exhausts’. This environmental aspect would
cause an impact on the environment, namely ‘deterioration in the air quality’.

Itis also important to note that an organization should plan for EPE in conjunction with
the setting of its environmental performance criteria, so that the selected indicators for EPE
will be appropriate to describe the organization’s environmental performance against these
criteri

ESTABLISHMENT OF ENVIRONMENTAL PERFORMANCE CRITERIA

In establishing environmental performance criceri
the following information:

the best place to start is by looking at

1. Past performance

2. Legal requirements

3. Best practices

4. Performance data developed by industry and other sector organizations
5. Management reviews and audits

6. The views of interested parties

In the case of the public transport organization mentioned above, environmental performance
criteria may be ‘compliance with DOE emission standards” and ‘zero incidents of failure in

emission tests’.

SELECTING INDICATORS FOR ENVIRONMENTAL PERFORMANCE
EVALUATION

As mentioned before, in selecting the environmental performance criteria, the choice of
indicators must be done carcfully so that they are appropriate to the organization and
environmental conditions. The purpose of the indicators for EPE is to help to condense
relevant data into concise and useful information about management’s efforts, the
environmental performance of the organization’s operation, or the condition of the
cnvironment.

An organization should select a sufficient number of relevant indicators to evaluate its
environmental performance. The number of selected indicators for EPE will reflect the

BT
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nature and scale of the organization's operations. The choice of indicators for EPE will also
determine which data should be collected or which available data should be used. To avoid
y cffort, org jons may wish to use data already available and collected by

the organization or by others.

The information conveyed through indicators for EPE can be expressed as direct measures,
or as relative, normalized or indexed information. Indicators for EPE may be aggregated or
weighted, keeping in mind the nature of the information and its intended use. Itisimportant
that aggregation and weighting be done carefully in order to ensure that they are consistent
and can be verified, compared, and und d. If ptions arc made in the handling
and transformation of data into information and indicators for EPE, they should be clearly
understood and noted.

SELECTING MANAGEMENT PERFORMANCE INDICATORS (MPIs)

The 8¢ of the organization includes

1. the policics,

2. people,

3. practices,

4. procedures at all levels of the organization, and

5. decisions and actions associated with the organization’s environmental aspects.

Efforts and decisions undertaken by the g of the organization may affect the
performance of the organization's operations, and therefore may contribute to the overall

environmental performance of the organization (See Figure 2).

MPIs should provide information on the organization’s capability and efforts in managing
matters such as training, legal rcqulrcmcms. resource allocation, documcntzuon and
corrective action which have or can have an infl on the organization’s

performance. These MPIs should assist evaluation of efforts undertaken by management
and actions to improve environmental performance.

For example, MPIs may be used to track

1. implementation and cffectiveness of |

2. actions and decisions of management which affcc( the :nvtmnmcnlzl performance of
the organization's operation, and sub: ly, the condition of the envi

3. specific efforts made for the successful envi | of the

4. environmental management capabilities of the orgzmzauon. including coping with
changing conditions, accomplishment of specific objectives, or solving problems, and

5. compliance with legal and regulatory requirements, and conformance with other
requirements.

Apart from the above, MPIs may also be used for

1. prediction of changes in performance,
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2. identification of root causes of conformance or non-conf with envi |
criteria,

3. identification of opportunities for preventive or even remedial action.

SELECTING OPERATIONAL PERFORMANCE INDICATORS (OPIs)

The organization’s operations include the

1. design, operation and mai ce of the organization’s physical facilities and
cqulpmcn(.

2. supply o and delivery from the organization’s operations,

3. T materials, energy, and services, uscd by orgamunons operations, and

4. products, services, wastes, and emi g from the

P

Operational Performance Indicators (OPIs) should provide management with information
on environmental performance related to

1. the consumption of materials (e.g. processed, recycled, reused, or raw material, natural
resources, energy, and services),
2. (hc producu (e. & main products or by-products) services, wastes, (c.g. sohd qumd
dous, recyclable, ble), and emissions (c.g. ions o air,
effluents to water or land, noise, vibration, heat, radiation, light) resulting from the
organization’s operations, and
4. the physical facilities and equip of the ization, their design, operation and

maintenance, as well as the supply to and d:lwcry from the facilities.

SELECTING ENVIRONMENTAL CONDITION INDICATORS (ECIs)

Envi | condition indi (ECIs) may be at local, regional, national or global
levels.

Overall, organizations are encouraged to consider ECls in their environmental performance
evaluation because they provide an environmental context to support the following activities:

Identification and control of its significant environmental aspects

Selection of MPIs and OPIs

Establishment of a baseline against which to measure change

Determination of change over time in relation to an on-going

Invcsugauon of posslblc lationships b i |
i s activities, products and services

6. Determination of need for action

M RN

progr
condition and the

An organization may be able to identify a specific environmental condition that is a direct
outcome of its own operations. In that event, the organization may wish to link one indicator
with one or more other indicators for EPE to relate actions to changes in environmental
conditions.
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An organization may also find it a difficult task to define ECIs because the organization is
not the only source contributing to a particular environmental impact. Apart from multiple
sources, there are other factors such as cumulative impacts (additive or interactive), and the
effects of temporal or spatial processes.

DEVELOPING AND USING DATA AND INFORMATION
The following activitics describe the next step in the EPE process:

1. Measuring (e.g. collecting data)
2. Analyzing and converting data into information describing the organization’s
environmental performance

3. Assessing information describing the organization’s environmental performance in
4. Comparison with the organization’s environmental performance criteria
5. Reporting and communicating information describing the organization’s environmental

performance

COLLECTING DATA

An organization’s plans must include the regular collection of data, which would serve as
input for calculating values for selected indicators for EPE. Data collection should be
planned and carried out systematically from appropriate sources at frequencies consistent
with EPE planning.

Any data collected must be reliable. This depends on factors such as availability, adequacy,
scientific and statistical validity and verifiability. Data collection should be supported by
quality control and quality assurance practices that ensure the data obrained are of the type
and quality needed for EPE use. Data collection procedures should include the appropriate
identification, filing, storage, retrieval, and deposition of dara and information. Such
provisions help to ensure the credibility and relevance of EPE to operations.

Sources of Data/Information

An organization may use its own data or data from other sources. Data may be collected
from

1. monitoring and measuring,

2. interviews and observations,

3. regulatory reports,

4. inventory and production records.
5. financial and accounting records,

6. environmental review, audit, or assessment reports,

7. environmental training records,

8. scientific/rescarch studies and reports,

9. government agencies, academic institutions and non-governmental organizations,
10. vendors/supplicrs and sub-contractors, and

1. customers and consumers
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ANALYSING AND CONVERTING DATA

After collection, data are analyzed and converted into information describing the
organization’s environmental performance, expressed as indicators for EPE. To avoid bias
in the results, all relevant and reliable data that have been collected should be considered.

Data analysis may include consideration of the data quality, validity, adequacy, and
completeness necessary to produce reliable information.

ASSESSING INFORMATION

After data have been analyzed and converted i ingo; performance information, exprcsscd i
terms of EPIs or ECIs, they should be compared with the organization’s

performance criteria. This comparison may indicate improvement, or weaknesses in
environmental performance. The results of this comparison may be useful in understanding
\vhc(her or not the cnvnmnmcnml performance criteria are met. The information describing
the org ion’ | perfc e and the results of the comparison, should be
n.por(cd to management, in order to support appropriate actions to i
environmental performance.

)

REPORTING AND COMMUNICATING

Environmental reporting is a tool for providing information describing an organimlion's
environmental performance to external as well as internal interested parties, based on
g s of needs, responsibilities and accountability.

Benefits of reporting and communicating may include

1. assisting the organization to .‘ILhJLVL' its environmental pcrform:mcc cmula.

2. increasing and dialogue about the organiz s envi | policies,
ob]ccuves, argets and other environmental pcrform:mcc criteria,
3. rating the organization’s c itment and efforts to improve environmental

performance, ‘and
4. dcmonstratmg the organization's responsiveness to concerns and questions about the
organization’s environmental aspects.

INTERNAL REPORTING AND COMMUNICATING

s

Within an organization, it is the resp y of the = to ensure thatappropriate
and necessary information describing the organization’s environmental performance is
C icated throughout the org; on a timely basis. Such information w111 assist
employees, contractors, and others related to the organization to fulfill their responsibilities,

and the organization to meet its environmental performance criteria.

Examples of information describing the organisation’s environmental performance may
include

1. stawus of and trends in the organization's environmental performance,

2. satus of environmental legislative and regulatory compliance,
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3. status of the organization's conformance with other requirements to which it subscribes,

4. cost savings or other financial results, and

5. opportunitics or recommendations to improve an organization's environmental
performance.

EXTERNAL REPORTING AND COMMUNICATING

An organization may choose or may be required to issue envi | reports or
providing information describing its environmental performance to external interested
parties. Such reports may include information provided by EPE.

Reporting of environmental performance is not a new exercise for those organizations subject
to the Environmental Quality Act, 1974 and other laws, for example the Occupational
Safety and Health Act, 1994. Under these laws and their regulations, organizations are
usually required to report perfc ¢ as a condition of approval, or to obtain permit or
licence. On carrying out EPE, an organization will have an environmental performance
report and the organization will be able to decide on the manner and content of the report
that it communicates to external parties. In this case, the organization is reporting its
performance against criteria and targets that it has set for itself. It is important to note that
the external communication should provide a true and valid picture of the organization's
performance, tailored for comprehension by the intended audience and in the final analysis,
lations between the organization and the i d parties.

serve to enhance

REVIEWING AND IMPROVING ENVIRONMENTAL PERFORMANCE
EVALUATION (CHECK & ACT)

In line with the philosophy of continual imp nt, an organization’s EPE and the results
obtained should be reviewed at reasonable intervals in order to identify potential arcas for
p! . The areas for imp may concern the EPE process, the organization’s

activities, services or products, and the environmental report. This may result in improvement
of the organization’s management and operations, and contribute to improvements in the
condition of the environment.

FURTHER READING
ISO/DIS 14031. (1998). ISO/TC 207/SC 4 N 248. Geneva: 1SO.
Kuhre, W. L. (1998). /SO 14031 E; [ Performance Evaluation. New Jersey:

Prentice Hall.

Spaling, H. (1994). Cumulative effects assessment: concepts and principles. Impact
Assessmene 12(3):231-251.
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Appendix 1

List of Key Terms and Definitions

Environmental Performance Evaluation

! Environment S dings in which an izati ding air, water,
land, natural resources. ﬂon,&um,hnmzm. and their interrelation.

2 Environmental Aspect Element of an organization's activitics, products or scrvices that can

| interact with the environment.

5 Environmental Condition Indicator (ECI) Specific expression that provides information about

| the local, regional, national or glob:l condition of the environment.

4 Environmental Impact Aoy chang o the enviranment, whether adversc o beneficial, wholly
or partially resulting from an organization’s activities, products or
services,

5 Environmental Management The part or the overall management system that includes

System organizational structure, planning activitics, responsibilitics, practices,
procedures, processes and resources for developing, implementing,
achieving, reviewing and maintaining the environment policy.

6 Environmental Objective Overall environmental goal, arising from the environmental policy,
that an organization scts itself to achicve, and which is quantified
where practicable.

7 Enyironmental Results of an organization of its |
aspects,

8 I Ei ob)tulv:. target, or other intended level

Criterion of envi sct by the management of the
organization.

9 Environmental Performance Process to sclect envnunmcnul indicators and to measure, analyze,

Evaluation (EPE) assess, report and an org;
against its | perfc
- criteria. -
10 Environmental Performance Specific expression that plmndu mforma(mn about an
Indicator (EPI) organization’scnvironmentalperformance.

11 Environmental Policy Statement by the organization of its intentions and principles
in relation to its overall environmental performance which
provides a framework for action and for the sctting of its

) objectives and targets.

12 Environmental Targee Detailed performance requirement, quantified where practicable,
applicable to the organization or parts thereof, that arises from the
environmental objectives and that needs to be st and met in order to
achieve those objectives.

13 Intercsted Party Individual or group conceraed with ot aﬂecmd by the

of an orgas

14 Organization Company, corporation, firm, cnterprise, authority or institution, ot
part of combination thercof, whether incorporated or not, public or
private, that has its own functions and administration.

(Source: ISO/DIS 14031, 1998)
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LIFE CYCLE ASSESSMENT

MUHAMAD AWANG
MOHD. NASIR HASSAN
ZULINA ZAKARIA

INTRODUCTION L

A good saciety has three closely related cconomic requirements, each of which is of
independent force. These requirements are: the need to supply the requisite consumer
goods and services; the need to ensure that this production and its use and consumption do
not have adverse effects on the well-being of the public at large; and the need to ensure that
they do not adversely affect the lives and well-being of future generations, The last two of
these three requirements which are in frequent conflict with the first are often referred to as
“the effect on the environment”. The heightened awareness and concern over the
environmental impacts associated with the provision of goods and services to society has
led to renewed interest in the development and application of methods to better comprehend
and reduce negative consequences of human activities on the environment (Galbraich, 1993).

Evidently, worldwide economic and political events over the last decade have hastened
change in the business environment. This is characterized by intense worldwide competition,
pressure to reduce costs and increased need for manufacturing flexibility, shortened product
development cycles, improved quality and technological advancement. These pressures have,
predictably, caused firms to seck sustainable advantages in all aspects of business such as
changing the forms of measurements to a proactive strategy for competitive advantage
through waste minimization, pollution prevention and labeling (Awang and Hassan, 1998).

Huang and Hunkeler (1997) pointed out that recently, industries are more aware and
responsive to consumers’ demands and expectations and are developing and utilizing
technologies to manufacture environmentally ‘friendly’ products. Research and experience
have shown that industry cannot continue merely to treat the symptoms of environmental
problems. Instead, a more comprehensive means to reduce pollution is believed by many
to be through prevention, by attacking the source of pollution at every stage of the product
life cycle including raw material extraction, transportation, manufacturing, product use,

cycling and disposal. Corporate environmental strategies have also evolved to include
decision-making tools such as life-cycle analysis (LCA), design for environment (DFE),
and environmentally conscious design and manufacturing (ECDM).
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‘WHAT IS LIFE CYCLE ASSESSMENT (LCA)?

LCA is an evolving tool which can assist in g decision-making p o
reduce environmental burdens from industrial activity. Itis a holistic approach for evaluating
the environmental applications of products and processes from ‘cradle to grave’. It provides
industry with a means for identifying and evaluating opportunities to minimize adverse
environmental impacts. Figure 1 provides the stages of a product life cycle, beginning with
raw material acquisition, through the manufacturing process, transportation and distribution,
product use and reuse, and, finally, recycling and/or disposal (CSA, 1994a:6 after Mitchell,
(1997).

Life Cycle A methodology is being dardized by scientific organizations such
as SETAC, by individual countries, including France and the United States and presently
by ISO (TC 207 SC5). The SETAC ‘Code of Practice’ defines life cycle assessment as
follows:

q

“Life cycle assessment is a process to evaluate the envir | burdens
with a product, process or activity by identifying and quantifying energy and materials
used and wastes released to the environment, to assess the impact of those cnergy
and maerials used and released to the environment, and to identify and evaluate
opportunities to effect envi limp nts. The includes the
entire life cycle of the product, process or activity, encompassing extracting and
processing raw materials; manufacturing, transportation and distribution; use, reuse,
maintenance, recycling and final disposal”.

The definition underlines that LCA

1. places the function of the product centrally where the service delivered by the product
is the starting poing; relates all environmental impacts to the function or functions
analyzed,

2. includes all stages of the product’s life cycle, which together form the product system,

3. isacomprchensive tool which aims to analyze all relevant environmental impacts during
the entire life cycle of the product,

4. falls within a modeling approach of the product system by employing formalized analysis
and using well developed mathematical software,

5. is primarily a quantitative analysis,

is a scientific tool which aims to be as objective and transparent as possible, and

7. must follow a strict procedure to ensure the quality of the study. This procedure includes
the reliability, accuracy, source verification and representativeness of the data, as well as
the sound application of the principles of LCA.

o

By identifying the sources of pollution throughout a product’s life cycle from conception to
disposal, one can determine the opportunities for minimizing environmental damage. It is
important to note that LCA does not attempt to be the single solution to all environmental
problems. It is being developed as a management and design tool to help guide
environmentally preferable practices.
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Figure I:Life Cycle Stages (Source: Moving Ahead with ISO 14000. 1997)

THE NEED FOR LIFE CYCLE ASSESSMENT
Life Cycle Assessment was developed to mect the specific needs of organizations trying to

. L 3
embrace the prorccuon of the en in ping and improving their p

processes or activities. The main challenges are as follows:

1. Theneed fora ic methodology for identifyi | aspects of a product
system to determine areas for i xmpmvcmenl and 0 hnghllght potential trade-offs

2. The need for a better accounting, even through relatively poor economic conditions,
showing that companies realize that factors leading to product success are not only
service, quality and cost, but also environmental acceptability

3. The need to incorporate costs, including the cost of to produce the prod
the cost of transformation, reflecting the envi | impacts iated with
transformation i.c. releases to land, air and water, and finally the cost of disposal which
reflects the societal costs of dealing with a product once it reaches the end of its useful

life

4. The need to go beyond conventional approaches to pnllunon control to gain better
returns on environmental expenditures by taking a preventive approach thus increasing
opportunity for environmental and economic returns.
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LCA also provides the mechanism for measuring the criteria or indicators that will
demonstrate the environmental performance or acceptability of a product to the customer.
lly, LCA will provide the following:

1. Comprehensive bascline information on a system'’s overall resource requirements, energy
consumption, and emission loading for further analysis

2. A true picture of the overall process whereby the greatest reduction in resource
requirements and emissions might be achieved

3. A comparison between system input and output associated with alternative products,
processes or activities

4, Guidance in developing new products, processes or activities toward a nett reduction of
resource requirements and emissions

5. Assistance in identifying needs for the Life Cycle Impact Analysis

6. Information needed to conduct an improvement analysis

For application, LCA can be used by users’ groups as follows:
1. For the private sector, it can assist in internal evaluation and decision making process to

materials, products, proc . or activities within the

e compare alternatiy
organization,

o compare resources use and release inventory information from other manufacturers,

e uscin training personnel associated with environmental management, and

e provide bascline information needed to carry out other components of the
environmental management.

2. Private sector can use LCA in external evaluation and decision making in processes to

o provide information to policy makers, professional arganizations and the general
public on res
e help substantiate product statements of quantifiable reductions in encrgy, raw
materials and environmenta

urces use and releases, and

releases.

For the public sector, LCA can assist them in evaluation and policy making by

o supplying information for cvaluating existing and prospective policies affecting
resources use and releases,

o developing policies on marerials and resources use and environmental releases when
the inventory is supplemented with impact assessment.

e idendifying gaps in information and knowledge to help establish rescarch priorities
and monitoring requirements, and

o helping to evaluate product statements of quantifiable reductions in energy, raw

materials and environmental releases.




Life Cycle Assessment (LCA)
STAGES IN LIFE CYCLE ANALYSIS

Figure 2 provides an outline of LCA phases that could be summarized as follows (Mitchel,
1997):

Initiation

This stage is very similar to scoping in impact assessment. The main purposes are to establish

the objectives for and details of an assessment, to define the “system” to be assessed, and to
identify types of data needed.

Inventory Analysis

In inventory analysis primary attention is given to collecting data about raw materials needed
for inputs, including energy and water, and about wastes produced as outputs during the
process and at the end of the useful life of the product, process, package or related activity.
Impact Assessment

This component is similar to the comparable phase in impact assessment. The focus here is
upon identifying the effects, and reaching a judgement about the significance of such effects.
Effects on the environment, economy, and health or well-being are usually included.

Improvement Assessment

This can be characterized as the normative or prescriptive stage, in which attention is directed
to possible actions to reduce or mitigate any negative impacts identified in the previous

stage.
ASSESSING ALTERNATIVES

INVENTORY ANALYSIS

[ Raw Material Acquisition EMISSIONS N

Ny (Tsporaton) EFFLUENTS :

Manufacturing IDWASY?S
> 3 SOu

(Transportation) OTHER

,7 ENERGY, I'———] RELEASES _
Ld cd
WATER * (Transportation) PRODUCTS
N

>

Purpose and Scope > ¥ | Ecosystem Health
I Recycle/Waste Management | CO-FRODUCTS

Systems Boundaries e - 3 | Human Heath |

Data Categories Resource Depletion |

T
Review Process | $ ‘ Socal Health ‘

Enhance UseManaimabilty  Improve Waste Mamagement

Figure 2: LCA Phases (CSA, 1994a: 13)
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The four phases or components identified above and in Figure 2 are intended to assist
resource and environmental managers to encourage better product design, more cffective
processes regarding raw material inputs or waste outputs, improved transportation methods,
more carcful consumer use, and better waste disposal practices.

More specifically, in the context of resource and envi | g LCA isintended
to lead to decisions which result in greater conservation of resources and the environment,
increased energy conservation and decreased waste generation, improved industrial processes
related to providing resource-based products, and fewer problems in final disposal.

LCA AND ITS COMPONENTS

Figure 3 illustrates the phases covered in an LCA. The study includes goal and scope
definition, inventory analysis, impact assessment and interpretation of the results.

LIFE CYCLE ASSESSMENT FRAMEWORK

o= = ===

Figure 3: Phases of an LCA

Goal and Scope Definition
The goal and scope definition phase establishes

. the purpose and scope of the study,

. the functional unit as a central measure of the service delivered,

the main delincation of the product system boundaries,

. the level of detail required by the aim of the study, setting criteria for eco-labeling, and
. a procedure for ensuring the quality of the study.

Vb
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Definition of the boundaries of the product system are of critical importance. It influences
both the quantitative outcome of the analysis and the selection of categorics which are to be
regarded as loadings or stressors to the environment. Annex I describes in more detail the
requirements for defining goal and scope.

Inventory Analysis

The inventory analysis identifies and, where possible, quantifies the inputs from the
environment and the outputs to the environment of the product system under analysis. Its
core result is often called an inventory table.

The inventory starts with drawing a flow chart, the process tree, incorporating all relevant
processes and steps in the system defined. Some overlap with other product systems is
unavoidable, because many processes are multiple ones; in other words, they have inputs or
outputs in common with other product systems. Obvious examples are co-production,
combined waste treatment and recycling. Here an allocation procedure has to be followed.

Data gathering is a core issue in this LCA phase. A particularly important question is how
to handle data relating to generic utilities and services such as electricity, transportation and
production of basis materials. As a guiding principle, a distinction has to be made between
*foreground’ and *background’ dara. Foreground data are related specifically to the product
system in question; they should be as real as possible, based for instance on actual plant
conditions and on-site measurements, if at all possible. Background data are not specifically
related to the product system and may consist of average or ranges. In principle, background
data on services and urilities should be extracted from the relevant market. Some technical
aspects of inventory analysis are provided in Annex 11,

Impact Assessment

Impact assessment characterizes and assess the effects on the environment of the loadings
identified in the previous LCA phase, the inventory analysis. According to SETAC ‘Code
of Practice’, the impact categories include the following:

1. Resource depletion - depletion of abiotic resources; depletion of biotic resources

2. Pollution - global warming; ozone depletion; human toxicity; ecotoxicity; photochemical
oxidanr formation; acidification; eutrophication

3. Degradation of ecosystems and landscape - land use

Essentially, the impact assessment comprises three consecutive elements, namely,
classification, characterization and valuation.

Classification is the step in which the relevant impact categories, i.e. environmental problem
areas, are identificd and where the loadings are assigned to cach problem area which SETAC
has drawn up a basic list of impact categories. Environmental problem types can be ranked
on the basis of their geographical scale, from global (climate change) to local (noise,
occupational health). Most impact categories relate to regional or global levels and not to
the local level. In general, this list can be ded; | ion depends on the type
of product system in question.
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Characterization is the element in which the effects of the loadings are specified and where
possible are quantified and aggregated into a small number of selected types of impact.
SETAC identifics different approaches for quantification of the impacts, with varying levels
of detail and formalization. The approach based on the use of equivalency factors seems the
most appropriate as far as life cycle assessment is concerned. These have only been developed
for a few impact categories. For the others, some are being developed and for the renewing
impact categories nothing similar exists. Impacts might have their cause-cffect chains ara

global, regional or local level.

In the characterization element, the assessed impacts within the different impact categories
may be normalized into an additional element. This can be done by calculating the assessed
impacts as fractions of the total anthropogenic contribution to the various impact categories
in a given year in a given area. The core results of the characterization are often referred to
as the impact profile or the normalized impact profile, if the calculating method described
above has been applied.

Valuation is a normative clement based on social values which by their nature cannot be
defined purely in the framework of natural science. In this element the different impact
categories are weighed against each other. The aim is to obtain an overall environmental
comparison of the available alternatives. In the ISO process, it is not yer clear whether
valuation will remain a part of impact assessment or become part of the interpretation.

This valuation element may follow a structured weighting procedure or it may be performed
on an ad hoc basis. There are techniques which indicate the revealed preferences of
governments towards environmental management, for instance, techniques based on policy
prioritics, stated environmental targets or critical loads and on policy induced costs for
different types of environmental improvements. Clearly the weights in these procedures
cannot be based solely on natural science.

Interpretation

The last LCA phase of the ISO framework concerns interpretation. Here the results of the
preceding LCA phases are compared with the goal of the study set in the goal and scope
definition. The structure of this phase is still in development. One crucial element concerns
validation of the results.

Validation
“Two approaches can be used, which complement cach other:

1. Performance of sensitivity analyses by the LCA practitioners involved

2. Independent, external review. Such an external review is often called a peer review.

Improvement Assessment

Another clement may be the improvement assessment in which options for reducing the
environmental impacts of the system(s) under study are identified and evaluated. This is
performed on the basis of results from the previous LCA phases.
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The steps for carrying out the improvement assessment are

1. load analysis, indicating relevant processes,

2. identification of improvement options, and

3. ranking and selection of the options available based on their effectiveness and on external
variables such as feasibiliry.

Feasibility includes consumer preference and economic aspects and implies a need for data
taken from outside the scope of the life cycle assessment.

Iterative Character

The LCA phases and the clements within them as described above do not themselves
constitute the LCA procedure. The LCA procedure is an iterative process, running through
the different LCA phases and their clements, increasing the level of detail and thus reliability
of the process at each iteration. This might be a selective process. The level of detail is
increased in areas which appear to be key issues for further analysis. Annex 111 lists a series
of questions which could assist in conducting an LCA. The process of sclecting key issues is
sometimes referred to as screening. e has to be carried out with special attention. Errors
might slip in if issues are omitted without adequate justification.

LCA may not always be the most appropriate technique to use in all situations. LCA typically
does not address the economic, technical or social aspects of a product and among the
limitations that have been identified are as follows:

1. The nature of choices and assumptions made in the LCA procedure (c.g. boundary
setting, selection of data sources and impact categories) may be subjective in some
applications.
Models used for inventory analysis or to assess environmental impacts are limited by
their assumptions, and may not be available for all potential impacts or applications.
3. Results of an LCA focused on global and regional issues may not be appropriate for
local applications (i.c. local conditions might not be adequately represented by regional
or global conditions).
4. The accuracy of LCA results may be limited by accessibility or availability of relevant
data, or by data quality (e.g. gaps. types of data, aggregation, average vs. industry specific).
The lack of sparial and temporal dimensions in the inventory data used for impact
assessment introduces uncertainty and limits the accuracy of impact results. This
uncertainty varies with the spatial and temporal characteristics of each impact category.
6. LCA results are complex and can generally not be reduced to a single overall conclusion
in a technically objective manner.

v

Generally, the information developed in an LCA should be used as part of a much more
comprchensive decision process or used to understand the broad or general trade-offs.
Comparing results of different LCAs is only possible if the assumptions and context of cach
study are the same. These assumptions should also be explicitly stated for reasons of
transparency. Due to the complex nature of LCA studies, requirements for reporting and
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critical reviewing have been developed by the LCA users and practitioners. Annex IV describes

these requirements in greater detail.

LIFE CYCLE ASSESSMENT PROGRAM OF WORK

LCA (ISO 14040) serves as a general framework for the methodology used. A basic
requirement for LCA is that it needs to be transparent on the method and data being used.
For example, in the casc of multiple inputs into and outputs from distinct systems, there
exist many ways of distributing flows between the relevant systems. LCA does not indicate
which procedures are to be used, but makes it mandatory to declare in an open way which
procedure have been used. It is an obligation to make available to the public a complete
report on all of the essential aspects of the study.

This means that the results of the life cycle assessment are to be publicly produced to
support any declaration suggesting that product A is better than product B from the
standpoint of its impact on the cnvi Therefore the standard makes it compulsory
that complete external checking of the validity of claims be carried out.

Therefore the standard should be a form of guarantee for the companies which are willing
to use llfc cycle assessment. It gives them credit for choosing a progressive action in the

of their product; and also serves as a form of defense against their
comp:(mon by cnsunng that any publlc statement comparing a product with another has
ly been reviewed in an open, d d and proven manner.

p
LCA specifies the methodological framework and gives the requirements for application of
the main concepts of the analysis. It is planned that LCA gives requirements and
recommendations for completing the various phases of a life cycle, from a technical to
standpoint. Refer to Figure 3 for the LCA framework.

Life Cycle Inventory Analysis: ISO 14041

The first of these more technical standards will be a method for conducting an inventory; it
will cover the first two phases of any life cycle assessment:

The Definition of the Objective and Scope of the Study

This phase is essential for checking the validity of the rest of the assessment, the magnitude
and depth of which, and hence the costs, will depend on the client’s requirements as to the
type of decisions under examination.

It is easy to imagine that a life cycle assessment whose intention is to define a national or
regional policy for waste recycling or treatment will have to be based on a huge quantity of
daca. It will be very different in scope from the study performed by a company wanting to
optimize the volume, power input and construction materials of an electrical appliance.

Asa quence, life cycle is d dent on its objective. The transparency

is ial; the client req; thc study will have to openly declare to the
one who will carry out the assessment what his true intention is. In the latter example, it is
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easy to see that if the company does not inform the one who carries out the study that its
intention is to use the results for comparative marketing in the competitive field, there will
be problems. The consequences resulting from the lack of a clear view of the objectives in
some of first experiences of life cycle justify that very close attention be paid to
that particular phase of the assessment in the future 1SO 14041,

Inventory Analysis

1SO 14041 will specify technical requi and dations for that phase which
rules the issues to be addressed including what is to be adopted for deciding that a flow is
depreciated; how to allocate flows between various functions; how to deal with the products,
the various types of recycling, etc.

Life Cycle Impact Assessment: SO 14042

An explanation is needed at this stage to justify the completion of the technique, i.e. potential
impact assessment. The concept of “potential” has a very precise meaning. It represents an
approximation of the real impact which is maximized for precaution. The reason is that the
exact relationship between the flows and the real impact cannot be modeled at a finer level
of detail. It cannot reflect 100% of the scatter effects in time or space, nor the effects of the
threshold below which a flow has a zero effect. The potentiality here represents the inherent
capability of causing damage (hazard), as well as the probability of the damage (risk).

Life Cycle Interpretation: 1SO 14043

The development of a standard for interpretation of results does not correspond to the
solution of technical problems. Its objective is to show the links which may exist between
life cycle assessment and other techniques of environmental management, and to explain
the limits of LCA professionals’ responsibilities in relation to the use that is made of their
studies.

LIFE CYCLE ASSESSMENT - A COMPONENT OF ISO 14000 SERIES

Life Cycle Assessment (LCA) is a one of the components of the ISO 14000 series of standards.
In Figure 4, LCA falls under the category of product evaluation, i.c. in the same category as
Environmental Labeling (EL) and Environmental Aspects in Product Standard (EAPS). As
a component of the system, LCA is very useful in providing a detailed analysis on process,
product or activity to the requirement of Environmental Labeling, Environmental
Management System (EMS), Environmental Audit (EA), and Environmental Performance
Evaluation (EPE). LCA provides the clear picture and the process flow of a product, activity,
or process from cradle to grave. This input will be used in appli of other envi |
management evaluations such as EMS, EL, EA or EPE. For example, in order to conduct
EL, one of the data required is the process flow of a product. The Life Cycle Inventory of
LCA will detail such a requirement.

Before any organization can embark on EMS, EL, EA or EPE, there is a need for LCA, to
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help provide the details of process, product or activity. Subsequenly, the dam_pruvidcd by
LCA is to be made available for peer and public review. These characteristics of an LCA are
that it be scientifically based, quantitative, appropriately detailed, replicable, comprehensive,
consistent, peer reviewed and useful. These characteristics help to instill confidence in and
acceptance by the customer or public of the product, process or activity.

| ENVIRONMENTAL MANAGEMENT l

[ I

Organization Evaluation Product and Process Evaluation

Figure 4: Conceptual Linkage of I1SO 14000

RELATIONSHIP BETWEEN LCA AND OTHER MANAGEMENT TOOLS

The standards in the ISO 14000 series are developed as separate documents, so that the
users are not driven to spe hes outside their policy and objectives. However,
there exist potential relationships between the components that make up the standards. In
particular, ISO 14001 specifies chac “The organization identifies the environmental aspects
of its activitics, products or services that it can control, in order to determine those which

tic appros

have or can have significant impacts on the environment. The organization shall ensure
that the aspects related to these significant impacts are considered in setting its environmental
objectives”.

It is therefore obvious that the organization may consider using LCA for the purpose of
identifying the environmental aspects of its product or services. LCAs are useful in almost
all the structures that make up the 1SO 14001, Further to that, the relationship berween
the tools could be summarized as described in Figure 5.

Indicators developed for Environmental Performance Evaluation (EPE) may address various
environmental aspects of the product, depending on the scope set for the evaluation. If
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EPE is limited to a specific site, indicators may be developed for EPE on the basis of
techniques similar to life cycle assessment as far as balances and circulation sheets are
concerned. However, such approaches necessarily drop the fundamental concept of cradle-
to-grave and therefore should not be called Life Cycle Assessment but rather process mapping.
Bur, for a whole 1, a tool for evaluating envi | aspects with regard to a
product or service system, Life Cycle Assessment is used 1o provide the indicators. This
means that LCA information can be used to support a whole range of management functions.
The data can be used when developing a comprehensive inventory, or when a company
needs to rationalize a large portion of their environmental information into one data set.
There are many different uses of inventory data, depending upon the kind of actual or
potential impacts considered. For actual impacts, it can be used for site assessment, risk
asse: envi | g system analysis, initial review, environmental
performance evaluation, bench marking, pollution prevention, eco-efficiency and
sustainability index. For potential impacts, it can be used in product strategy development,

LIFE CYCLE
OPERATING SITE
DATA 4 = =
Goal and s [
Risk assessment L ﬁmwwj e UmMuan
Site impact l T l T
assessment
@ 9 Support decition
I ] —)s making
Environmental [ aencory: ] Interpretation
performance
evaluation Marketing
Quantify Evaluate
Actual impact Potential impact
applications. aspects aspects applications

Figure 5: Life Cycle Assessment and Relationships (Showing Actual Impact
ion and Potential Impa

design for the environment and marerial selection, public policy, product stewardship,
marketing, environmental claims, eco-labeling, sustainable consumption and production.

SUMMARY

The phases of an LCA are (1) establishing goals and the scope of the assessment, (2) inventory
analysis, (3) the impact assessment, and (4) improvement assessment. Impact assessment
has three elements: classification, characterization, and valuation. The goals of the LCA
study should include the reasons for carrying out the study, the intended applications, the
intended audience, the initial data quality objectives, and the type of critical review that
will be conducted for the LCA. The scope should include background information for the
product or service being evaluated, boundaries of the study, method of impact assessment,
data requirements, assumptions, and limitations of the study.
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The standard recognizes (har there is no single method to conduct LCAs, and it allows

flexibility in impl g the LCA. The assessment can be suited to the

pamcular product or services, but it is lmporram for the assessment to be systematic,

dable, and p The methodology should be based on current scientific

findings and improvements in LCA. The results should not be reduced to a simple overall

conclusion, but they should reflect the complexities and trade-off inh in the process.

The assessment must respect confidentiality and proprictary matters. The results of the

LCA must be reported to the intended audience and to interested third parties. The report

should cover the goals and scope of the study, the methods employed, the results (and
critical elements), and conclusions and recommendations.

Although LCAs can provide uscful information for decision making, the assessment process
does have limitations, and it may not be appropriate in all situations. Parties using LCAs
should recognize thar the assessment methodology is still developing and that the outputs
are only as good as the inputs and method of assessment. In some instances, the data may
not be available to conduct a complete assessment, economic and social issues may not be
addressed, or the data may not be appropriate for the circumstances (for example, a focus
on global impacts may not be appropriate for a localized project).

Some of the potential problems with LCAs can be minimized by the critical review
recommended by the standard. The intention of the critical review is to ensure that the
study was conducted according to the requi of the LCA dard and to ensure the
validity of the results. The review can be conducted in several ways, and it might include

self-review, expert or practitioner review, or peer and stakeholder review.
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ANNEX I: GOAL AND SCOPE DEFINITION

Before initiating or commissioning an LCA, the goal and scope of the study shall be clearly
defined. These shall be consistent with the intended application.

Goal of the Study

The goal of a specific LCA study shall state the reasons for carrying our the study, the
intended applications and the intended audience.

Scope of the Study

In defining the scope of a specific LCA, the following items shall be considered and should
be clearly described: the function of the system; the functional unig; the system to be studied;
the system boundaries: the extent and type of impact assessment to be used, if any: data
requirements; assumptions; limitations; the initial data quality requirements; the type of
and the type and format of the report required for the study.

critical review, it necessary
The scope should be sufticientdy well defined to ensure that the breadth, the depth and the
detail of the study are compatible with and sufficient to address the stated goal, and all
boundarics, methodologices, data categories, and assumptions are clearly stated,
comprehensible, and transparent. As LCA is an irerative technique, the scope of the study
may need to be modified while the study is being conducted as additional information is
collected.

Considerations for Goal and Scope Definition
Function and Functional Unit

Animportant consideration in defining the scope of an LCA study is a clear specification of
the functions that are performed by the system being studied. Derived from tha specification,
the functional unitis a measure of the functional output of the system being studied. One
of the primary purposes for the functional unit is to ensure comparability of LCA dara by
using a common unit measure of system function. Comparability of LCA data is particularly
critical when different systems are being assessed to ensure that such comparisons are made
aging used o

on a common basis. Examples of functional units are the amount of pa
deliver aspecific volume of a beverage, or the amount of detergent necessary for a standard
household wash. A system may have a number of possible functional units and the one
selected for a study is dependent on the goals and scope of the study. The functional unit
shall be defined, measurable and relevant to input and output data

Systems and System Boundaries

Asystem is aseries of unit processes, connected by material or energy flows, which performs
one or more detined functions. The system boundaries determine which operations, inputs
and outputs will be included within the LCA. S
of system boundaries. including the intended application of the study, the assumprions
made. data and cost constraints, and the intended audience. In defining the inputs and

cral factors enter into the determination
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outputs, the level of aggregation within a data category shall be consistent with the goal of
the study. The system should be modeled in such a manner that inputs and outputs at its
boundaries are elementary flows. The criteria used in establishing the system boundaries
should be identified and justified in the scope phase of the study. LCA studies used to
make a comparative assertion that is disclosed to the public shall perform an analysis of
material flows to determine their inclusion in the scope of the study.

Data Quality Requirements

Data quality is the degree of confidence in individual input data from a source, aggregated
data and in the data set as a whole. LCA da quality is described by establishing data
quality indicators for the study. Data quality goals specify in general terms the desirable
characteristics of the data needed for the study. The data quality requirements shall be
defined to enable the goals and scope of the LCA study to be met. The data quality
requirements should address issues such as the precision, compl and rep iveness
of the data and the data sources; the consistency and reproducibility of the methods used
throughout the LCA; the sources of the data; and the variability and uncertainty of the
information and methods. LCA studies shall, at a minimum for comparative assertions,
assess the precision, completeness, and representativeness of the data, as well as the consistency
and reproducibility of the methods used throughour the LCA.

Comparisons Benween Systems

In comparative studics, systems shall be compared using the same functional unit. If the
performance of the systems or the various functions of the systems are not identical and not
taken into account in the functional unit, the differences shall be identified. The equivalence
of the systems should be evaluated before interpreting the results. This evaluation shall
include all sensitive methodological choices of the study (e.g. functional unit, system
boundaries, allocation rules).

ANNEX I1: SOME TECHNICAL ASPECTS OF LIFE CYCLE INVENTORY
ANALYSIS

Steps of performing a life cycle inventory are as follows:
1. Define the purpose and scope of the inventory

2. Define the system boundaries

3. Institute a peer review process

4. Gather data

5. Develop stand-alone data

6. Construct a computational model

Present the results

8. Interpret and communicate the results
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In defining the purpose and scope of the inventory, the decision to perform a life cycle
inventory is usually based on onc or several of the following objectives:

To establish a bascline of information on a system's overall resource use, energy
| loadi

c ption, and envi g
2. To identify stages within the life cycle of a product or process where a reduction in
resource use and emissions might be achieved

3. To compare the system inputs and outputs associated with alternative products, processes,

or activities
4. To help guide the development of new products, processes, or activities toward a nett
reduction of resource requirements and emissions
5. To help identify arcas to be addressed during life cycle impact analysis

Alife cycle inventory can be envisioned as a set of linked activities that describe the creation,
use, and ultimate disposition of the product or material of interest.

Life cycle inventories can have a mix of product-specific and industry-average information.
For instance, the alternative decision pach, using industrial average data for making recycled
paperboard, had a parallel mix of advantages and limitations. Use of average, or generic,
data may be advantageous for a manufacturer considering use of recycled board for which
no current vendors have been identified. The limitation is that data from this stage may be
less comparable to that of more product-specific stages thar mix product-specific and more
general analyses in the same life cycle stage. It is recommended that the level of specificity
be very clearly defined and communicated so that readers are more able to understand
differences in the final results.

Systems and System Boundaries

In defining the system, the first step is to set the system boundaries. A complete life cycle
inventory will set the boundaries of the total system broadly to quantify resource and energy
use and environmental releases throughourt the entire life cycle of a product or process as
shown in (Figure Al). As illustrated, this model combines materials manufacture, product
fabrication, and filling/packaging/distribution in the manufacturing stage. Separating these
three aspects of manufacturing into substages, or steps, reflects the fact thar different

ganizations are typically involved in these activities. The separate treatment also reflects
the different nature of the operations and the decisions discussed earlier regarding product,
material, or activity specificity. Recycling and waste management are combined into one
stage, especially for post-consumer material recycling and waste management. This simply
represents a splitting of the material flow between the two streams. A life cycle, therefore,
comprises four major stages (distribution and transportation stages are included as part of
the manufacturing stage).

Raw Materials Acquisition Stage

All the activities are required to gather or obtain a raw material or energy source from the
carth. This stage includes transportation of the raw material to the point of material
manufacture, but does not include material processing activities.
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The Manufacturing Stage

The facturing stage encomp three steps:

Materials manufacture. The activities required to process a raw material into a form that can
be used to fabricate a particular product or package. Normally, the production of many
intermediate chemicals or materials is included in this category. Transport of intermediate
materials is also included.

Product fabrication. The process step that uses raw or fa d ials to fabricate a
product ready to be filled or packaged. This step often involves a consumer product that
will be distributed for retail sales, but the product could also be distributed for use by other

industries.

Filling/packaging/distribution. Processcs that prepare the final products for shipment and
that transpaort the products to retail outlets. Although these activities may commonly require
a change in the location or physical configuration of a product, they do not involve a
transformation of materials.

Use/Reuse/Maintenance Stage

Begins after the product, package, or material has served its intended purpose and either
will enter a new system through recycling or will enter the environment through the waste
management system.
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Figure Al: Life Cycle Inventory
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Each step in the life cycle of a product, package, or material can be categorized within one
and only onc of these life cycle stages. Each step or process can be viewed as a subsystem of
the total product system. Viewing the steps as subsystems facilitates data gathering for the
inventory of the system as a whole. Product systems are casier to define if the sequence of
operations associated with a product or material is broken down into primary and secondary
categories. The primary, or zero-order, sequence of activities directly contributes to making,
using, or disposing of the product or material. The secondary category includes auxiliary
materials or processes that contribute to making or doing something that in turn is in the
prim:

ctivity sequence.

In setting system boundaries, the analyst must decide where the analysis will be limited and
be very ion. The following questions should be considered.
Does the analysis need to cover the entire life-cycle of the product? Depending on the goal
of the study, itis possible to exclude certain stages or activities and still address the issues for
which the life cycle inventory is being performed.

lear about the reasons for the de

What will be the basis for use of the product or marerial? If the products or processes are
used at different rates, packaged in varying quantities, or come in different sizes, how can
one accurately compare them?  Can equivalent use ratios be developed? Should market
shares be considered to estimate the proportionate burden from each product in a given
category? s the study intended to compare service systems?  Are the service functions
clearly defined so that the inputs and outputs are properly proportioned?

What ancillary materials or chemicals are used to make or package the products or run the
processes? Resource constraints for the life cycle inventory may be considered in defining
the system boundaries, but in no case should the scientific basis of the study be compromised.
The level of detail required to perform a thorough inventory depends on the size of the
system and the purpose of the study. In a large system encompassing several industries,
certain details may not be significant contributors given the defined intent of the study.

These details may be omitted withour affecting the accuracy or application of the results.
However, if the study has a very specific focus,
processes or materials for inks used on packaging, it would be important to include chemicals
used in very small amounts. Additional areas to consider in serting boundaries include the
manufacture of capital equipment, energy and emissions associated with personnel
requirements, and pre-combustion impacts for fuel usage.

uch as a manufacturer comparing alternative

Ofeen in studies intended for external application, the system flow diagram is incorporated
into a format scope, boundary. and data collection (SBDC) document. The SBDC document
provides the basis for peer reviewers and others to understand how the analyst is defining
the study and how these definitions and assumptions will translate into data collection
acuvities.

Devising an Inventory Checklist

The inventory checkli
inventory. After the inventory purpose and boundaries have been defined, a checklist can
be prepared to guide data collection and validation and to enable construction of the
computational model.

st is a tool that covers most decision arcas in the performance of an
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Although this checklist is an effective guidance tool and enhances transparency, it is not the
sole quality control process under which the analysis should be performed. Eight general
decision areas should be addressed on the checklist or worksheer:

The purpose of the inventory

System boundaries

Geographic scope

Types of data used

Dara collection and synthesis procedures
6. Dara quality measures

7. Compurational model construction

8. Presentation of the results

il L L

The checklist can also help clarify the issues, boundarics, and conditions to be dealt with in
a particular study. Worksheets can be used by the analyst to collect and qualify data from
facilities. The checklist consists of two major components - a summary section describing
the procedures and systems included in the study and a set of worksheets listing and qualifying
the data collected. In alife cycle inventory where there may be many steps in cach life cycle
stage, the worksheets help ensure consistency among the various information sources.
Modules consisting of subsystem inputs and outputs are the basis for preparing a life cycle
inventory. Subsystem modules represent fundamental operations that are building blocks
for aggregating data into the life cycle stage and the overall system level. By including a
completed checklist in the report on the results of an inventory, the analyst can communicate
to readers some of the factors that may affect the results. The checklist will help readers
gain knowledge and understanding of the system’s boundaries, data quality, methodology
used, and level of detail. The standard checklist also can be of use to peer reviewers as it
provides useful criteria and information to assure the completeness of a particular life cycle
mnventory.

Peer Review Process

Overall, a peer review process should address the scope/boundaries methodology, data
acquisition/compilation, validity of key assumptions and results, and communication of
results. The peer review panel could participate at several points in the study including

1. reviewing the purpose, system boundaries, assumptions, and data collection
approach,

2. reviewing the compiled data and the associated quality measures, and

3. reviewing the draft inventory report, including the intended communication strategy.

It is generally believed that the peer review panel should consist of a diverse group of 310 5
individuals representing various sectors, such as federal, state, and local governments,
academia, industry, environmental or consumer groups, and LCA practitioners. The
credentials or background of individuals should include a reputation for objectivity,
experience with the technical framework or conduct of life cycle studies, and a willingness
to work as part of a team. The issuc of how the reviews should be performed raises a
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number of questions, such as these: Should a standard checklist be required? Should oral as
well as written comments from the reviewers be accepted? How much time should be
allotted for review? Who pays for the review process?

The peer review process should be flexible to accommodate variations in the application or
scope of life cycle studies. Peer review should improve the conduct of these studics, increase
the understanding of the results, and aid in further identifying and subsequently reducing
any environmental consequences of products or materials.

Data Gathering

For data-gathering purposes it is appropriate to view the system as a series of subsystems. A
“subsystem” is defined as an individual step or process that is part of the defined production
system. Some steps in the system may need to be grouped into a subsystem due to lack of
specific data for the individual steps. Each subsystem requires inputs relating to materials
and energy, and transportation of the product produced, and has outputs of products, co-
products, atmospheric emissi ne wastes, solid wastes, and possibly other releases.
Data should be gathered for the amounts and kinds of material inputs and the types and
quantities of energy inputs. The environmental releases to air, water, and land should be
quantified by type of pollutant. Data collected for an inventory should always be associated
with a quality measure.

Sources of data

1. Electronic non-bibliographic data bases (government and industrial):
o Averaged industrial data
o Product specifications

2. Electronic bibliographic data bases

3. Electronic database clearinghouses

4. Relevant documents:

o Government reports

o Open literature papers and books

o Other life cycle inventories

Facility-specific industrial darta:

o Publicly accessible

o Non-publicly accessible

6. Laboratory test data

7. Study-specific dara

b

A numbser of sources should be used in collecting data. Whenever possible, it is best to get
well-characterized industry data for production processes. Several categories of data are
often used in inventories. These categories include:

1. Individual process — and facility-specific — data from a particular operation within a
given facility that are not combined in any way
2. Composite data from the same operation or activity combined across locations
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3. Aggregated- data combining more than one process operation

4. Industry-average — data derived from a rep ive sample of locations and believed
to statistically describe the typical operation across technologies

5. Generic — dara whose reg iveness may be unknown but which are qualitatively

descriptive of a process or technology

Lack of technically sound data adversely affects the credibility of both the life cycle inventories
and the method for performing them. An individual company’s trade secrets and competitive
technologies must be protected. Some form of selective confidentiality agreements for
entities performing life cycle inventories, as well as formalization of peer review procedures,
is often necessary for inventories that will be used in a public forum.

Data Processing

Stand-alone Data

*Stand-alone dara” is a term used to describe the set of infc ion developed to standardi:
or normalize the individual subsystem module inputs and outputs for the specific product,
process, or activity being analyzed. Stand-alone data must be developed for each subsy

to fit the sub-systems into a single system.  There are two goals to achieve in this step: (1)
presenting data for cach subsystem consistently by reporting the same product output from
each subsystem and (2) developing the data in terms of the life cycle of only the product
being examined in the inventory. First, a standard unit of output must be determined for
cach subsystem. All data could be reported in terms of the production of a certain number
of pounds, kilograms, or tons of subsystem product.

Computational Model

This step consists of incorporating the normalized data and material flows into a
computational framework using a comp preadsheet or other ing techniq
The systems accounting data that result from the computations of the model give the total
results for the energy and resource use and environmental releases from the overall system.
The overall system flow diagram, derived in the previous step, is important in constructing
the computational model because it numerically defines the relationships of the individual
subsystems to each other in the production of the final product. These numerical relationships
become the source of “proportionality factors”, which are quantitative relationships that
reflect the relative contributions of the subsystems to the total system. It is important that
each subsystem be incorporated in the model with its related components and that each be
linked together in such a way that inadvertent omissions and double-counting do not occur.
The comp preadsheet can be org d in several different ways to accomplish this
purposc.

Presentation of the Inventory Results

The report should explicitly define the systems analyzed and the boundaries that were set.
All assumptions made in performing the inventory should be clearly explained. The basis
for comparison among systems should be given, and any equivalent usage ratios that were
used should be explained.
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formation.

Itis useful to identify the various perspectives embodied in life cycle inventory
These dimensions include but may not be limited to the following:

1. Ovenall product system

2. Relative contribution of stages to the overall system

3. Relative contribution of product components to the overall system

4. Data categories within and across stages, e.g. resource use, energy consumption, and
environmental releases

Data parameter groups within a category, ¢.g. air emissions, waterborne wastes, and

v

solid waste types
6. Data parameters within a group, c.g. sulfur oxides, carbon dioxide, chlorine, etc.
7. Geographic regionalization if relevant to the study, e.g. national versus global
8. Temporal changes

The life cycle analyst must select among these dimensions and develop a presentation format
that increases comprehension of the findings without oversimplifying them.

I ion and C

P of I y Results

How the results of the life cycle inventory will be interpreted depends on the purpose for
which the analysis was performed. An important criterion in understanding or interpreting
the results is data accuracy. Before publishing any statements regarding the results of the
analysis, it is important to review how the assumptions and boundaries of the system were
defined, the quality level of the data used, and the specificity. Careful interpretation is
required to avoid making unsupported statements. The analyst should interpret the
importance of these sources of variability for the reader. For life cycle inventories, a sensitivity
analysis would evaluate how large the uncertainty in the input data can be before the results
of the inventory can no longer be used for the intended purpose.

The boundaries and data for many internal life cycle assessments may require the
interpretation of the results for use within a particular corporation. Life ¢
information may be provided to consumers to support st ents about certain features or
specific reduction claims. The analyst must be careful to provide an interpretative context
and not selectively use information. The results of externally published studies comparing
products, practices, or materials should be presented cautiously, and assumptions, boundaries,
and data quality should be considered in drawing and presenting conclusions. Studies with
different boundary conditions may have different results, yet both may be accurate. These
limitations should be ¢ icated to the public along with all the results; it is misleading
to selectively report inventory results.

e inventory

ANNEX III : CHECK-LIST OF CRITICAL ASPECTS OF AN LCA

1. Are the reasons for carrying out the study, the intended uses and the intended audience
clearly and unambiguously identified?
2. Are the functions of the systems being studicd clearly identified? If the study is
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comparative, are the functions of the systems equivalene? If not, are the reasons for
the differences appropriately treated?

Is the functional unit appropriate for the goal of (hr s(udy’ ls it mc:lsurablc? For
comparative studies, are the functional units comy fi 2

Are the systems to be studied clearly described? Are the s systems boundaries clearly
stated?

Ate the data categories adequately identified and is the level of specification appropriate
for the goal of the study?

Has an analysis of material flows been performed to determine which material flows
are included in the scope? For comparative studies are the cut-off material flows in the
unic process and the mass contribution to the systems at equivalent percentages?

Are the data quality characterization procedures appropriate and reasonable?

Has the question of the type of critical review to be used been addressed?

Are the initial assumptions and limitations of the study clearly stated, reasonable and
justitied?

Is the methodology clearly identified for conducting the inventory analysis? Is it of
sufficient detail for someone to follow the instructions and repeat the study?

Have the appropriate flow process charts, descriptions of unit processes, glossary of
terms and measures been prepared? Are the data collection instructions appropriate
for the dara categories selected? Is there a process for reporting locations to highlight
irregularities? Does the reporting location confirm the scope of the unit process and
collection procedures?

Docs the study include production and delivery encrgy and feedstock energy as well as
process energy? Does the calculation of electrical energy include production and delivery
energy, combustion efficiencies, conversion efficiencies, and transmission and
distribution losses?  Have environment related releases been included for energy
consumption? s there a process to identify missing data and anomalies and to determine
the acceprable data inputs?

Where allocation procedures were used, was the input and output data relevant to any
allocation procedures appropriately outlined? Was the choice of allocation method
appropriately justified, consistent with the goal of the study?

Is the methodology for data calculations sound? Are data assumptions clear, reasonable
and justified? Were inputs and outputs related to a unit process normalized to a
standard measure and also normalized to the function unit in an appropriate manner?
Have dara qua
Has the me(hudn]uu defined in the scope been consistently applied?
Are all the data sources identified?

How are the data aggregated? summarize
Is reporting objective and transparent?

Is the methodology adequately identified, suffi
Has the purpose of the study been met?

Are the conclusions supported by the data and limitations identified in the analysis?
Is a report been prepared that is suitable as a reference document for third party
communications?

s requirements been evaluated?

presented?

ient to allow the study to be reproduced?
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25.
26.

27.

28.

30,

34.
35.

36.

37

39

40.

I_827

Does the report identify who conducted the study, those who sponsored it and those

who participated it?

Are the reasons for the study, the application of the results and the intended audience

clearly and unambiguously described in the repore?

Does the description in the report give an accurate and comprehensive outline of the

systems studied, the functions performed and the functional unit selected, the boundary

conditions, the decision rules for inclusion of material flows, the initial data quality

requirement and the type of critical review?

Are the sources of darta, data collection procedures, data validation processes, data

aggregation and calculation procedures, and allocation procedures clearly described in

the report?

Is the presentation of input and outpur dara that is normalized to the functional unit

outlined in a complete and comprehensive manner? Is the level of detail on the input

and output data for the unit processes presented in a suitable manner?

Are all sensitivity analyses presented in the report which highlight the significant

assumptions, decisions made on the scope and alternative allocation procedures clearly

presented and referenced?

Is the data quality assessment complete for all data quality requirements and clearly

outlined in the report?

Are the critical review reports and any responses attached to the report?

Is the report on the interpretation of the results consistent with the goal and scope of

the study?

Are the limitations and constraints for the use of the study results clearly described in

the repore?

Was a sensitivity analysis performed to determine the energy contribution of material

flows t0 a defined level of contribution?

Wias a sensitivity analysis performed to analyze the environmental relevance of material

flows to a defined level of contribution to all release data categories?

Were the equivalent cut-off levels for energy contribution and environmental relevance

selected for the system modeled?

Was a sensitivity analysis performed using dara collected during the analysis to verify

the decisions made?

Was the data quality assessment performed on the precision, completeness,
P iveness, consi y and rep ibility of the scudy?

Wias an independent practitioner or expert selected to chair the review panel? What

was the basis for determining the appropriate experience and expertise of the additional

review panel members? Were the responses to the review pancl reports appropriate to

the recommendations made?




Life Cycle Assessment (LCA)
ANNEX IV: REPORTING AND CRITICAL REVIEW
LCA Reporting
General Requirements

The results of the LCA shall be fairly and accurately reported to the intended audience.
The extent and detail of a report should be defined in the scope phase of the study. In
particular, the report may cover

1. the goals and the intended scope of the study including the boundaries set and the
methods employed,

2. the results in adequate detail,

3. assumptions and limitations,

4. critical clements of these results, identified by a sensitivity analysis for example,
5. the findings of the interpretation phase, and

6. the findings of the critical review, if performed.

The results, data, methods, assumptions and limitations should be presented in sufficient
detail to allow the reader to comprehend, interpretand use the results in a manner consistent
with the goals of the study.

Communication to Third Parties

Areport shall be prepared before the results the LCA study are communicated, regardless of
the form of the communication. This report constitutes a reference document, and shall be
made available to any third party to whom the communication is made. The report shall
cover:

1. General aspects that include the following: LCA commissioner, practitioner of LCA
(internal or external), date of report and reference to the sections of the report where
the requirements of ISO LCA standards are applied.

Goal and scope definition which includes goal, scope, data quality requirements and
critical review, if any.

3. Life cycle inventory analysis: data collection and calculation procedures.

4. Life cycle impact assessment, the nature and extent of impact assessment that was
performed.

Interpretation of the results, the limitations associated with the interpretation of results,
both methodology and data related, data quality assessment and critical review reports
and responses to recommendations, if any.

N

v
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LCA CRITICAL REVIEW

General Description

The objective of the critical review process is to ensure that

1. the methods used to carry out the LCA are consistent with this International Standard,
and are technically and scientifically
the data used are appropriate and reasonable in relation to the goal of the study,

the interpretations are valid based on the limitations identified and the goal of the

N

study, and
4. the study is transparent and consistent.

The International Standard does not specify requirements relating to the goals or uses of
LCA, critical review can neither verify nor validate the goals that are chosen for an LCA, or

the uses to which LCA results are put. The scope and type of critical review desired should

be defined in the scope phase or an LCA study.

al Review

Need for C

A critical review may facilitate understanding and enhance the credibility of LCA studies,
tor example by involving interested parties. There is a significant potential for misuse when
LCA studies are used to make a comparative asseriion. This use of LCA is discouraged
because it is highly unlikely that LCA studies can be sufficiently complete, representative
and objective to justify such assertions. The use of LCA results to support comparative
environmental assertions raises special concerns and requires critical review since this
application will likely aff
to decrease the likelihood of misunderstandings or negative effects on external stakeholders,
critical reviews shall be conducted on LCAs where the results are used to support comparative
assertions. tlowever, the fact that a critical review has been conducted should in no way
imply an endorsement of any comparative assertion that is based on an LCA study.

ctinterested parties that are external to the LCA study. In order

Critical Review Processes

If an LCA study is to be critically reviewed, the scope of the critical review should be
defined in the goal and scope definition phase of the study. The scope should identify why
the critical review is being undertaken, what will be covered and to what level of detail, and
who needs to be involved in the process. Confidentiality agreements regarding the content
of the LCA study should be entered into as needed.

Insernal Review

v be carried out by the person who conducted the LCA. An internal
expert may assist in the conduct of an internal review. The review statement, which is the
output of the critical review process, is prepared by the person conducting the LCA study
and is included in the LCA study report.

Expert Review
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A critical review may also be conducted by an external, independent practitioner or expert
who is familiar with the ISO LCA standards. The review statement is prepared by the
person conducting the LCA study and reviewed by cither the independent expert who is
familiar with and can interpret the requi of the LCA dard or by an external
independent practitioner. The review statement may also be prepared in its entirety by the
external practitioner. The review statement, comments of the practitioner or expert and
any response to recommendations made by the reviewer are included in the LCA study
report.

Review by Interested Parties

An external independent practitioner or expert is selected by the original study practitioner
to act as chair of a review panel. Based on the goal, scope and budget available for the
review, the chair selects other independent qualified reviewers. This panel may include
other interested parties that will be affected by conclusions drawn from the LCA study,
such as government agencies, non-governmental groups, or competitors. The review
statement and review panel report, as well as comments of the expert or practitioner and
any responses to recommendations made by the reviewer or by the panel shall be included
in the LCA study report.

ANNEX YV : DEFINITIONS

Allocation. Technique for partitioning multiple inputs and outputs from a system.

*  Ancillary Material. Material input that is used by the unit process producing the product,
but is not used directly in the formation of the product.

*  Comparative Assertion. Envir al claim made publicly regarding the superiority
of one product versusa competing product which performs the same or similar function.

*  Data Quality Indicators. Mecasures which characterize attributes of data or data sets.

*  Elementary Flow. Any flow of raw material entering the system being studied and
which has been drawn from the environment without previous human transformation;
any flow of marerial leaving the system being studied and which is discarded into the
environment without subscquent human transformation.

*  Environmental Aspect. Element of an organization’s activities or prod which is
likely to interact with the environment.

»  Function. Performance characteristic of a product system.

*  Functional Unit. Measure of performance of the main functional output of the product

system.

* l’n(eresled Party. Individual or group concerned or affected by the environmental
performance of a product, or by the results of the life cycle assessment.

«  Life Cycle. Consccutive and inter-linked stages of a product system, from raw material
acquisition or generation of natural resources to the final disposal.

+  Life Cycle Assessment. Compilation and evaluation, according to a systematic set of
procedures, of the inputs and outputs of materials and energy and the associated
environmental impacts directly ateributable to the function of a product throughout its

i8S
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life cycle.

Life Cycle Classification. Element of the life cycle impact assessment phase in which
the inventory parameters are grouped together and sorted into a number of impact
caregorices.

Life Cycle Environmental Impact. Any change to the environment, whether adverse
or beneficial, wholly or partially resulting from the input and output flows of a product
system.

Life Cycle Impact Assessment. Phasc of life cycle ent aimed at u g
and evaluating the magnitude and significance of environmental impacts based on the
life cycle inventory analysis.

Life Cycle Interpretation. Phase of life cycle assessment in which a synthesis is drawn
from the findings of cither the inventory analysis or the impact assessment, or both, in
line with the defined goal and scope.

Life Cycle Inventory Analysis. Phase of life cycle assessment involving compilation,
and quantification of inputs and outputs, for a given product system throughout its life
cycle.

Life Cycle Valuation. Element of the life-cycle impact assessment phase in which che
relative significance of the data from the inventory analysis or results of the
characterization are established.

Practitioner. Individual or group of people that provides the services to conduct a life
cycle assessment study.

Product System. Collection of materially and energerically connected unit processes
which performs one or more defined functions.

Raw Material. Primary or secondary recovered or recycled material that is used in a
system to produce a product.

Raw Material Acquisition. Activities associated with delivery of raw materials for use.
These activities include exploration, extraction, and in the case of agriculture or forest
products, cultivation and harvesting.

System. Collection of unit processes which, when acting together, perform some defined
function.

System Boundary. Interface between the product being studied and its environment
or other systems.

Transparency. Objective and comprehensive presentation of information.

Unit Process. Component of the system being studied that is a collection of operations
which transform inputs into outputs.

Waste. Any output which is disposed of from the product system.




Environmental, Health and Safety Risk Asses:

ENVIRONMENTAL, HEALTH AND SAFETY
RISK ASSESSMENTS IN RELATION TO
ENVIRONMENTAL

MANAGEMENT

MUHAMAD AWANG

INTRODUCTION

This chapter provides a conceptual overview of ecological/environmental, health and safety
risk assessments in relation to environmental management to meet current and future trade
globalization as partly required by the ISO 14000. The standards lay a common foundation
for more uniform, efficient, and effective environmental management worldwide. The
systems and tools comprise environmental management systems (EMS), environmental
audiring (EA), environmental performance evaluation (EPE), environmental labeling (EL),
life cycle (LCA), envi | aspects in product standards (EAPS), and also
terms and definitions. Conceprually, the standards are based on better environmental
management that will lead to better environmental performance, increased efficiency and
greater return on investment. It is categorized into two general groups, in which EMS, EA
and EPE standards are used to evaluate the organization, while LCA, EL and EAPS are
applied to product and process evaluation. The EPE, LCA, EL and EAPS processes cover
the full life cycle of a company's products and services, from raw material input through
production and disposal. These comp need a full und ding not only of
environmental/ecological risk assessment but also of health and safety measures. These risk
assessments involve methods of system analysis through integrating aspects of ecology,
environmental chemistry, environmental toxicology, hydrology, and other related earth
sciences in order to estimate conditional probabilities of the occurrence of undesired events.
It covers an integration of hazards identification, exposure assessment, exposure-response
assessment, risk characterization and risk management. This chapter also discusses a proposed
model for risk assessment and management needs to be practised in the country.

The benefits of a modern, industrial society that provide a high standard of living through
production and consumption activities are impossible to achieve without risk. It has imposed
numerous externalities. Expressions of concern for environmental issues such as air and
water pollution, waste gencration, ozone layer depletion, global warming and pesticide
contamination, have increasingly become mainstream concerns in most developed and
developing countries. As a consequence, the effective management of technological risk has
become an increasingly significant concern of policy makers. Risk assessment and risk
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management provide the means for effectively dealing with these concerns. However, the
nature of risk and risk 2 is complex and diverse, involving immediate
danger to individual health and safety as well as environmental/ecological and economic
risks. Itis recognized that formal analysis of risk as an input to decision making is a relatively
new practice. It has been difficult both to adequately quantify risks and to subsequently
include them in the decision-making process. The terminology used in analyzing, asse ng
and managing risk is often unclear and sometimes conflicting. In Malaysia, in order to
respond to an increase in public interest, concern and demand for better control of hazards,
more than twenty picces of federal and state legislation and orders have been passed by the
government over the last two decades (Table 1). Essentially. they can be categorized into
cight components, namely, Agro-Based Water Pollution, Sewage and Industrial Waste Wacer
Pollution, Industrial Emissions, Motor Vehicle Emissions, Toxic and Hazardous Waste,
Integration of Environment and Development, Control of Substances that Deplete the

Ozone Layer and Marine Pollution.

Present society also believes that rapid increase in population, dwindling supply of
commercially valuable species, soil erosion, polluted water and air and other threats to
natural resoutces have spurred governments and industry to assess the ecological impacts of
human-induced stresses on the environment. In the past, the supply of natural resources
was abundantand they were treated as having lictle value unless harvested for human benefits.
The magnitude and diversity of anthropogenic activities that lead to disturbances to the
environment and the natural complexity of ccological systems is hard to assess. The impacts
must be measured and assessed against a natural ecological background
ated by the fact

on natural resourc

thatis dynamic in space and time (Bartell, 1996). The evaluation is compli

that ecalogical systems are partially or incomplerely understood. These complexities and
uncertainies in assessment processes require that ecologists develop a well defined
methodology especially in - indust

al sectors in order that they grow sustainably.

It is recognized thar cthe integration of ccological/environmental, health and safety

methodologies and risk assessments allows some flexibilitics in providing the needs of
environmental management systems (EMS). Ecological risk assessment (ERA) is designed
to meet this need. Bartell et al., (1992) and Suter (1991) noted that the current practice of
ERA uses methods of system analysis to integrate asp istry,
environmental toxicology, hydrology and other earth sciences to estimate conditional
probabilitics on the occurrence of undesired ccological events applicable to both natural
and human impact on ccological resources. Such events are subjected to ecological risk
assessment constituting an unbounded set of primarily negarive impacrs, ranging in theory
acrass the entire spectrum of ecological measures Clearly, ecological resources cannot be
sustainably managed without a prescription regarding qualiy and quantity. Thus, embracing
sustainable management as an overarching management objective, decision makers and
risk managers are forced to delineate, in operational derail, the currently missing underlying
environmental model (Bartell et al., 1992).

sof ecology, environmental chen

The first part of this chaprer outlines some background informartion on environmental
management system according to 1SO 14000, and subsequently discusses ccological/
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Table I: Control Sector of Environment and Its Provisions by Law

“ Sector
Agro-Based Water Pollution

Regulations/Order

Environmental Quality (Licensing) Regulations, 1977
Envitonmenal Quality (Prescribed Premises) (Crude Palm

Oil) Regulations, 1977 (amendment) 1982

Environmental Quality (Prescribed Premiscs) (Crude Palm

Oil) Order, 1977

Environmental Quality (Prescribed Premises) (Raw Natural
Rubber) Regulations 1978 (Amendment) 1980

Environmental Quality (Prescribed Premiscs) (Raw Natural
Rubber) (Amendment) Order 1978 |

| Sewage and Industrial Waste
Water Pollution

Environmental Quality (Sewage and Industrial Effluents)
Regulations, 1979

Industrial Emissions
Regulations, 1978

Motor Vehicle Emissions

=
| Toxic and Hazardous Waste

and

1 jon of E

Environmental Quality (Scheduled Waste) Regulations,

Environmental Quality (Clean Air)

Environmental Quality (Compounding of Offences)
Regulations, 1978

Motor Vehicles (Control of Smoke and Gas Emissions)
Rules 1977 (Made Under the Road Traffic Ordinance,
1958)

Environmental Quality (Control of Lead Concentration
in Motor Gasoline) Regulations 1985

Environmental Quality (Motor Vehicle Noise) Regulations,
108/

vironmental Quality (Control of Emission from Diesel
Engines) Regulations, 1996

Environmental Quality (Control of Emission from Petrol
ngines) Regulations, 1996

1989
Environmental Quality (Prescribed Premises) (Scheduled
Waste Treatment and Disposal Faciliies) Regulations 1989
Envitonment Quality (Prescribed Premises) (Scheduled
Waste Treatment and Disposal Facilities) Order 1989 B
I Quality (Prescribed Acti

Development

Control of Substances that
] Deplete the Ozone Layer

Marine Pollution

i
I Impact Devel ) Order

1987
Sarawak Natural Resources and Environment (Prescribed
Activities) Order, 1994

Environmental Quality (Prohibition on the Use of
Chlorofluorocarbons and Other Gases as Propellants and
Blowing Agent) Order 1993

Environmental Quality (Prohibition on the Use of

Controlled Substances in Soap, Synthetic Detergent and

Other Cleaning Agents) Order 1995 -
Environmental Quality (Delegation of Powers on Marine
Pollution Control) Order 1993

Environmental Qualiry (Delegation of Powers on Marine

| Pollution Control) Order 1994

(Source: Golden Hope Plantation Berhad, 1997)
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envir al risk t ks and ccological research needed. The research
output will generate baseline information for environmental performance evaluation (EPE)
and environmental performance indicator (EPI) requirements stipulated under SC4 and
also life cycle assessment (LCA) under SC5 of ISO 14000. These EPE, EPI and LCA not
only provide insight into problem areas and opportunities for improvement of a company
and measure performance over time but also help in managing every element of the
environmental management process. Such a process includes risk management and
environmental accounting that help decision makers to measure and quantify the benefics
of pollution prevention in the design of products and processes. The EPE will ensure that
the system creates a basis for pollution prevention, better allocation of resources and better
regulatory compliance. The second part of the chaprer discusses health and safery risk
assessments and their relation 1o management covering a similar approach adopted in
ccological/environmental risk assessment. Finally, the chaprer includes a proposed model
for the Malaysian environment which is a slight modification of the US and Canadian

models.

ENVIRONMENTAL/ECOLOGICAL RISK ASSESSMENT

Concept

Risk often refers to a conditional probabilicy of a specified event occurring combined with
some evaluation of the consequences of the event. An ccological environmental risk
assessment refers to the conditional probability of a specified ecological event occurring,
coupled with some statement of its ecological consequences, such as reduced biodiversity,
loss of commercially valuable resources, or terrestrial and aquatic ecosystem instability. In
contrast to the current practice, assessing ccological risk entails describing, cither
quantitatively or qualitatively the likely occurrence of a undesired ccological event without
addressing the consequences. Helton (1993) describes the Kaplan-Garrick risk model
involving at least three basic clements : (1) an undesired event that is the subject of the
analysis, the endpoints. The element that might be unacceprable decrease in the reproductive
potential of a specics, or decreased genetic fitness of a population, or diminished primary
production in a valued ecosystem, (2) an estimate of the conditional probability of the first
clement occurring that covers the results of risk analysis and estimation, representing the
integration of exposure assessment and effects assessment which constitute risk
characterization, and (3) an evaluation of the consequences (the loss or damage function)
of the first element occurring. This element appears to be the least well developed component
ssessment. [t might be expressed in monertary terms, ecological significance,
moral/ethical considerations, aesthetics, or some combin

of ccological ris

ion of these values.

Itis apparent that in cnvi | impact (EIA) practice, uncertainties in the
form of assumptions, incomplete data, bias, and imprecision are commonly implicit, hidden,
averlooked, forgotten, or not rigorously incorporated into the assessment. However, in the
case of risk assessment, these ssumptions and uncertainties should be propagated throughout
the analysis w produce a probabilistic statement concerning the chance of observing the
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c dpoi t Thus, the fund I distinction between ecological risk assessment
and env limpact is the explicit consideration of uncertainties (Bartell,
1996). It is desirable that the envi; impact (EIA) practices in Malaysi

require an ecological risk assessment approach in the future.

In the US, ecological risk assessments have become integral components in the management
and remediation of contaminated waste sites under the Resource Conservation and Recovery

Act 1976. In addition, the Comprehensive Envi I Resp Comp ion, and
Liability Act (CERCLA) is a key driving force as it specifically mandates an ecological risk
assessment in addition to human health The cover catal of

species to more detailed analyses of habitat disruption and, in rare instances, actual estimates

of risk (Suter, 1991). Kopp and Smith (1993) pointed out that as a follow-up of the CERCLA,
the Superfund Amendments and Authorization Act (SARA) of 1986 provides compensation
for damages to natural resources that remain after remediation and restoration of Superfund
sites; the Natural Resource Damage Assessments (NRDA) evaluate risks posed to current
and future values of ecological resources, both direct use and non-use, and serve as another
regulatory driver for performing ccological risk assessment.

Environmental Risk Assessment is also becoming increasingly important in the registration
of pesticides under Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). FIFRA
addresses chemicals that are known to be toxic and thar are intended for application in the
environment. Manufacturers must provide data that describe the environmental chemistry
and toxicity of the proposed pesticides in order to assist the Environmental Protection
Agency in the evaluation and regulation of these chemicals. The regulation also provides
one technical advantage in the long term studies under large-scale field conditions can be
demanded by the regulatory agency, circumventing somewhat the need for new methods
that forecast ecological risk. Under the Toxic Substance Control Act of 1976, risk assessment
is increasingly used in deciding whether to permit the manufacture, distribution, and use of
new industrial chemicals.

It has been suggested that the concepts and methods used to study ecological responses to

natural disturbances should be explored for application to Envi | Risk A
Furthermore, the incorporation of disturbance theory into the risk estimation process proves
to be valuable in formulating a fi k or guidelines for ccological risk assessments. An

ecological risk can be thought of as ecological disturbance cast in a probabilistic framework
and described as a conditional probability. Risk assessment extends impact assessment by
explicitly incorporating the uncertainties that enter the assessment in the calculation and
characterizations of ccological impact. Among the sources of potential risks that are addressed
in some of the studies are included radioisotopes, toxic gases, genetically engineered microbes,
synthetic organic compounds, toxic metals and agricultural biocides. Surface waters and
sediments appeared to be the most important media of exposure through transport pathways
mechanisms typically either involving surface run-off, precipitation or processes that deposit
contaminants into surface waters, and eventually to sediments. The levels of ecological
s jon such as physiological processes, individual organisms, population, ¢ it
ccosystems, watersheds and larger regions will be determined in order to represent the
selection of end points for the case study of the risk assessment. According to Bartell (1996)
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the common approach for assessing ccological risks has relied on direct (or simulated)
measures of environmental concentrations of contaminants, the use of relevant toxicity
data for species measured under laboratory conditions, and simple comparison of the exposure
concentrations to these toxicity benchmark concentrations which is normally referred to as
the hazard quotient.

In the US also, at least three conceprual frameworks have been established for assessing
cecological risk; the National Research Council, the Warer Environment Research Foundation
and the United State Environment Protection Agency frameworks, respectively. Basically,
the first framework involving the National Research Committee convened a Commirtee on
Risk Assessment Methodology (CRAM) with the intention to connect scientific, technical
understanding of issues to the decision making or regularory process that should be

functioning not only to ccological risk assessment but also to human health (Barnthouse,
1993). CRAM defines ccological risk assessment as the characterization of the adverse
ccological effects of environmental exposures o hazards imposed by human
covers hazard identifications (determines if a particular agent is associated with human
health or ecological effects that are important enough to require detailed scientific study or
need immediate risk management), exposure assessment (determines the extent of the
exposure 1o the hazardous agent, either before or after regulation), exposure-response
assessment (determines the relation between the magnitude of exposurc and the probabilicy
of the ecological effect occurring), and risk characterization (deseribes the nature and
magnitude of the risk, including consideration of uncertaintics that entered into the
ly understood by the decision makers and the
. all phases of the assessment will include research, validation,

tivities. It

in terms ¢

assessment, expressing the ris
public). In this particular ¢
and monitoring occurring jointly (Figure 1). The framework emphasizes the need to tailor
the science of risk assessment to the capabilities of decision makers insisting on science
adequate to the task of credible asse:
and an educated public. Itis a policy-driven assessment and risk management is regarded as
an integral part of the framework. The framewaork also attempts to conform ccological risk
entially,

sment in combination with qualified decision mak

assessment with currently accepted approaches for assessing human health risk. E

Figure 1 provides a conceptual overview of and guidance for performing an ccological risk
assessment in relation to life-cycle assessment required by the 1SO 14000,
As mentioned carlier, another important framework established in the US is developed by

the Water Environment Rescarch Foundation (WERF) based on USEPA 1992 framework
to assess ecological risk posed by the chemicals in aquaric ccosystems (Parkhurst, 1993). I¢

is a three-tiered methodology, involving (1) screening level risk assessment. (2) risk
isting dara, and (3) risk quandification with new data. Essentially, the
methodology comprises problem definition (step to identify what is potendially at risk and
what ecological resources should be protected in relation to any investment in remediation),
source characterization (examines the origins of contamination and identifies the chemicals
of concern in the assessment), exposure assessment (identifies the major pachways of

quantification with ¢

conaminants transport through the environment and quantifies the expected environmental
concentrations in relation to the source by delineating the distribution and environmental
fate of the chemicals. It will assist in identifying which ecological resources might be placed
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ac risk), ecological receptor characterization (the ecological components of the assessment
are identified in part by the nature of the release and the relevant spatial-temporal scales
associated with the transport and distribution of the pollutants being assessed), ecological
effects characterization (pollutant concentrations that produce adverse effects in  the
ccological receprors are estimated for each chemical of interest in the assessment), risk
characterization (to compare the expected environmental concentrations with the ecological
risk criteria to assess risk) and risk management (a step to determine the future course of
action regarding remediation). This approach has been successfully used for assessing the
potential ecological risk posed by acid mines drainage (Cardwell et al., 1993) including the
screening level assessment, risk quantification with existing data assessment and addressing
both acute and chronic toxicity for stream blage consisting of plank benthic
invertebrates and fish. In short, this

g
amework emphasizes a sequential approach to risk
assessment, using an initial screening calculation, followed by more detailed assessment
with existing or newly acquired dara.

HAZARD IDENTIFICATION

3

¥ ¥

EXPOSURE-RBP‘ONSE p
ASSESSMENT E
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¥
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Figure 1: General Flowchart for the Process of Ecological Risk Assessment
(Redrawn from Barnthouse et al., 1990)
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The third framework developed by the Environmental Protection Agency (USEPA) provides
an integration of risk management with risk analysis in the problem formulation phase, but
separates analysis from management during the assessment process (Bartell, 1996). It is
understood that ccological risk assessment is defined as “... to evaluate the likelihood that
adverse ccological effects will occu s a result of human activities” (Norton et al., 1993).
It allows semiquantitative and qualitative expressions of risk in addition to probabilistic
estimates implied in the definition. The USEPA also identifies problem formulation, exposure
tion as the necessary components of an ecological

and effects assessment, and risk characteri;
risk assessment.

Approach
Problem Formulation Phase

Perhaps adopting the third framework provided by the USEPA would allow our plantation
sectors the most bencfit, provided the model be viewed as dynamic and subject to refinement
and modification in light of our different environment and of changing assessment objecti
and the development of new information. In this case, the problem formulation step is the
most important in determining the contribution of the risk assessment to risk management.
The phase delineates the nature and scope of the assessment, characterizes the sources of
potential ccalogical risk, identifies ecological resources at risk, and produces a conceprual
model of the assessment. Then, it is followed by interactions among risk managers and risk

s

ASSESSOTS.

In formulating an ecological risk assessment, risk managers and risk assessors are particularly
interested in derermining the timing (when the stressor oceurs), frequency (how often),
magnitude (intensity of the stress) and duration (the time span) of the stressor. Stressor
refers to the source or cause of ecological risks that could be cither physical, biolagical or
chemical in nacure. Box 1 summarizes some of the stressors in ccological risk assessment.
The physical stressors tend to cause habitat alteration or habitat loss or direct mortality of
susceptible organisms, whilst biological stressors include the introduction of exotic species
and pest outbreak and chemical stressors include biocides, fertilizers, and other compounds
that may occur naturally or synthetically. The stressor profile provides information for
identifying ecological resources potentially at risk and also by characterizing the stressor it
will provide insight into possible endpoints (an ecological effect selected as a focus for risk
characterization) for the assessment. Selection of ccological endpoints will determine in
large part the cfficacy of any particular assessment as the entire process is contingent on the
nature of the endpoints. This will affect the decision criteria, and subsequently will influence
the accuracy and precision in estimating the probability of the endpoint occurring, and also
in evaluating the ecological consequences of the event.

Bartell (1996) pointed out that in order to facilitate the risk estimation, a selected ecological
effect should be measurable with sufficient statistical power for a feasible investment in
sampling and analysis. The effects of distutbance or chemical toxiciry can be measured at
different levels of biological and ecological organization covering the effects on individuals,
populations, ¢ itics, ccosystems, watersheds, and landscape. However, according to
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Bartell (1993) more than 90% of reported ecological assessments focus on changes in the
abundance of one or more populations as the effect of principal ecological concern. Suter

(1989), USEPA (1992) proposed the endpoints should be i with the policy goals
or the dates of legislation that require Thus, social, political and economic
attributes are important in addition to ecological considerations in selecti dpoints for

risk analysis. These attributes, framed in human values, provide the link between ::cological
risk assessment and a broader environmental context which gives meaning to the assessment
(Bartell, 1996). Morcover, the consequences of an occurrence should play an important
part in defining an ecological endpoint for risk and should also be transparent
and accepted by the risk managers, decision makers, and other stakeholders.

In order to be in line with the decision making, it is important to recognize that one principal
way to increase the cconomy and effectiveness of risk assessment is to specify in advance the
accuracy and precision required of the risk estimates in order to provide a meaningful input
to the risk g process. In addition, the team should view the overall
process as a series of iterations berween risk managers and risk assessors. Aims and objectives
of the overall assessment need to be clearly specified as the information will be utilized by
the assessors in determining (1) what data arc needed, (2) how to best quantify exposures,
(3) what ecological resources might be at risk and (4) what tools to use for integrating all
the information into results consistent in formar with the needs of the risk managers. In
turn, the assessor must be able to discuss openly with managers (1) the objectives of the
assessment and to indicate what reasonable endpoints might be, (2) data that are readily
available, (3) the nature of the uncertaintics, and (4) the implications for successfully
addressing the overall assessment objectives. The USEPA also summarizes the components

EXAMPLE STRESSORS IN ECOLOGICAL RISK ASSESSMENT

[ PHYSICAL STRESSORS
Severe crosion

Excessive sediment loading

Extreme logical events (e.g. tornad
Habitat loss (c.g. filling of wedands, urban development)
Increased ultraviolet radiation

BIOLOGICAL STRESSORS
Pest outbreaks (e.g. spruce budworm, gypsy moths)
Exotic species introductions (c.g. kudzu, grass carp, alewife, zcbra mussel)

fires)

Viruses and other pathogens

\ CHEMICAL STRESSORS
Organic chemicals [e.g. polycyclic aromatic hydrocarbons (PAHs), polychlorinated
biphenylis (PCBs)
Pesticides
Toxic metals (e.g. selenium, copper, cadmium, nickel, lead)
Radionuclides (e.g. plutonium, uranium, cesium)
Gases (e.g. sulfur dioxide, nitrous oxide, ozone, greenhouse gases)

BOX |
(Source: Bartell, 1996)
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of the problem formulation phase as a conceptual model in the form of a flow diagram for
the overall assessment as illustrated by Suter (1989).

Exposure Assessment and Dose

This determines the mechanisms that bring organisms into contact with the source of the
potential ecological risk by quantifying the frequency. magnitude, and duration of such
contact. The contact could be through physical (dermal) contact, inhalation, drinking
ated fluid, or ingestion of contaminated food and is normally referred to as the
creristics of life histos

contar
primary pathway of exposure. Itis very much influenced by the cha y
behaviour, dynamics of growth, migration, and also geographical distribution of the selected
species. In characterizing exposure of selected ecological endpoints, it needs to specify the
important spatial and temporal scales over which exposure (and dose) must be quantified.
Dose can be estimated as the product of the chemical concentration in the source medium
(air, water, soil, food) multiplied by the rate of inhalation, drinking and ingestion or degree
of physical contact. Itis routinely expressed as mass of chemical per unit mass of organism.
The nature of the endpoint in a specific environmental medium will determine the

ging time for exposure. In terms of transport and distribution, the

appropriate avel
i co-chemical processes can influence

nvir | chemistry of ¢ inants and their phy
the relative distribution and concentrations of the contaminants among different

environmental media (Mills, 1992).

In the case of biological processes, it can be important in transporting and distributing
ccological stressors, particularly when mobile organisms are themselves the stressors. These
transport and distribution processes also need to be quantified in terms of their frequenc
magnitude and duration of exposure as it s critical to the overall assessment. In a sequential
approach to risk assessment, several methods ha
(Bareell, 1996). These methods include, (1) worst-case scenario, using the greatest expected
magnitude of the stress which is certainly biased toward predicting effects when they might
not actually occur in the natural environment, (2) actually measuring, the exposures
perhaps represents which the most scientifically defensible approach to exposure assessment.
Itis subjected to the concerns of s mpling design, sample collection and processing, analytical
procedures, and other potential sources of variations in values, and (3) mathematical or
physical models which might be constructed to estimare exposure.

been propased for exposure assessment

Ecological Effects and Stress-Response Relationships

Estimating the relationship beoween exposure, dose, and response constitutes the next
important phase of ccological risk assessment. Toxic chemicals exert their fundamental
influence at the level of chemical reactions through a complex array of biochemical reactions
that may be blocked or altered kinctically by the presence of xenobiotics. The impacts of
altered reactions are subsequendly assessed at the appropriate biological or ecological level
of organization (the individual, community, or ccosystem) that determines the accuracy of
the endpoints selection. It has been suggested (Allen and Starr, 1982; Holling, 1986; King,
1991) that the advances in ecological understanding achieved through decades of basic
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study of cach different level offer unique and potentially powerful concepts and measurements
that should be incorporated into the development and application of ecological risk

In addition, compete pts at integrating across these levels should be
explored for their relevance in selecting endpoints for envi | risk
Tdrecci A

Conceptual rigor in ac

g levels of organizations assumes | p e in
risk estimation because ecological responses to specific disturbances are expected and
anticipated at one or more of these levels (USEPA, 1992).

Risk Characterization

entially, chis is the penultimate step in the ecological risk assessment process involving
screening caleulations, hazard quotients, quotient index (Cardwell et al.,1993), joint
distributions, hypothesis testing and modeling (Barnthouse et al., 1990; Bartell, 1990 and
Bartell etal., 1992). Itintegrates the assessment of the nature and magnitude of the ecological
. An
important aspect of risk characterization extends beyond basic risk estimation to include a
quantitative consideration of the uncertainties that entered into risk estimation, and their
potential impacton the resulting risk estimates (Bartell, 1996). Basically, a variety of methods
and ols are available to perform the risk characerization, ranging from simple screening-
s including the discussion of uncertainties
‘hose methodologies require some fundamental
ccological research that could satisfy desirable attributes of an ecological risk methodology
(Box 2). An example format for a risk assessment report is provided in Box 3.

stress with the stress-response relations and provides an estimate of ccological r

level calculations to complex ecosystem mode

that lead into the risk management processes.

DESIRABLE ATTRIBUTES OF AN ECOLOGICAL RISK METHODOLOGY

The method should be coherent, that is, different practitioners given the same
problem and information should arrive at similar estimates of risk.

The method should be capable of using information and data currendy collected
by the ecological community as input to the assessment process. ¢.g. acute and
chronic toxicity daa.

The methad should be based on modern, quantitative understanding of

ccological systems.

The methads should reflect a solid fe
and dose-response relationships.

I'he results of the assessment should fit conveniently into a framework that
accounts for uncertaintics and estimares risk as a conditional probability.

Risk estimates produced by the methods should be verifiable using measurements

or experiments.

4 in envi

(Source: Bartell cval., 1992.)

BOX 2
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EXAMPLE FORMAT FOR RISK ASSESSMENT REPORT (BARTELL, 1996)

MEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT OUTLINE
I

198

INTRODUCTION
Regulatory initiative
Restoration program
Objectives and scope
Schedule

CHARACTERISATION OF ENVIRONMENTAL SETTING
Geography
Demography
Climate
Topography, geology, and soils
Surface warers
Sediment
Ecology
Terrestrial resources

Aquatic resources

SITE HISTORY AND CURRENT CONDITIONS
Release history
Summary of existing conditions
Summary of site characterization results

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
Chemical-specific ARARs
Surface water
Sediment
Location-specific ARARs
Wetlands and flood plains
Aquatic resources
Endangered and threatened species
Archacological resources
Radiation protection standards

HUMAN HEALTH ASSESSMENT
Identification of contaminants of concern
Data collection and evaluation
Exposure assessment
Characterization of exposure setting
Exposure scenarios
Quantification of exposure

BOX 3
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TOXICITY ASSESSMENT 7 5 s ST
Risk characterization y
Current land-use conditions
Future land-use conditions
Risk characterization summary

BASELINE ECOLOGICAL RISKASSESSMENT TAnTEER
Ecological hazard identification .
Ecological endpoints
Environmental description
Sources
Conceprual models

EXPOSURE ASSESSMENT
Aqueous exposures
Sediment exposures
Wildlife exposures
Soil exposures

EFFECTS ASSESSMENT
Conventional toxicity data
Media toxicity data
Biological survey data

RISK CHARACTERIZATION
Risk integration for current conditions
Risk integration for future conditions
Uncertainties
Comparison to human health risks

REMEDIATION GOALS

Development of alternatives
Background
Technology screening and evaluation
Assembly of alternatives
Detailed description of alternatives
Action-specific ARARSs for each alternative

ENVIRONMENTAL CONSEQUENCES OF REMEDIATION ALTERNATIVES

etc.

BOX 3 (Cont'd)
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Ecological Research

Underwood (1995) provides a very comprehensive overview of ccological research (and
research into) environmental management. Figure 2 illustrates a diagrammatic representation
of some relationships between ecological research and environmental managerial decision-
making. Atleast four types of research have been identified which interact with one another
and also with management to influence the outcome of decision-making: (1) available pool
of rescarch - the material presented to or used by management agencies when they have
defined a problem and need data to use in reaching decisions about what to do to solve the
problem, (2) applied and environmental research - aimed art specific tests of the results of
the decisions made by managers by treating this decisions as testable hypotheses, (3) new,
basic and strategic research - o develop new theories and understanding when former
managerial decisions fail, and (4) managerial rescarch - designed to investigate the processes
ions are reached using the information

management and the procedures by which deci
provided under category (1). As mentioned earlier, the major points to be explored here are
the relationship berween ccological research and decision making about environmental
disturbances, disposal of waste, conservation of species and habitat, and exploitation of

biological resources.

Although ccological risk assessment remains an emerging discipline in both concept and
method, information generated through ecological rescarch will en!
environmental performance evaluation (EPE) and environmental performance indicators
(EPI). EPE and EPI incorporate ways to describe and measure the environmental impacts
of the organization’s activities. These impacts can be local, regional or global included in the
following arcas (Tibor and Feldman, 1996): (1) landuse (such as impacts on wetlands, on
desertification and erosion, or increase in loss of nutrients from soil), (2) biological diversity
(such as acidification of water and resulting fish deaths), (3) ccological (such as global
climate conditions, evidenced by changes in precipitation, higher global temperarure, sca-
level rise, etc.), and (4) human health (such as toxicological impacts). The primary use of
the state-of-the-environment classification is as a context for selecting specific indicators
that measure the impacts on the environment from the organization’s activities, products
and services. In addition, an EPI also emphasizes (a) the number of toxic release incidents
over a specific period of time, (b) number of incidents investigated and determination
of root causes, (¢) percent reduction in transportation energy, (d) air pollution emission in
kg/unit production, () discharge of effluents in kg/unit of production, (f) hazardous waste
generated in kg, (g) weight of packaging per unit consumer product, and (h) amount of
carbon dioxide released into the atmosphere. Box 3 outlines an example formar for an
ccological risk assessment report provided by the USEPA (1992).

ance the process of




—
Numerous other socia, - N h I (Avail and Di d)
political. or agency r 4 Set Agenda, Define Existing ecological research useful to managers
driven inputs Problems & Pose Questions ~ {ftefemm 10 evaluate problems, validate the questions and
Y to formulate MODELS for the system being managed.
> ¥ 3
Propose intrusive and specific
management actions to solve the problem
Should be phrased as HYPOTHESES, Research 4 (Managerial)
i.e. the predicted outcome should Determines how managers arrive at the chosen
be explicit models. How did they progress from models to
hypotheses? How are tests of managerial
decided?
ra N
L 4 /1
Research 2 (Applied and Environmental)
Test of managerial hypotheses. Usually = If not correct === Research 3 (Basic and Strategic)
pattern research Develop new ecological, environmental models in
the light of failure of the previous ones.
Usually process research.
h If correct
(Source: Underwood, 1995)
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The process of evaluating and measuring environmental impacts, however, is complex, and
their correlations are difficult to idenrify. In spite of that, more companies are taking a
closer look at EPE and EPI and the entire life cycle of their products, from the raw material
extraction process through production, possible reuse and disposal as the life cycle concept
helps them to make better business and environmental decision. In addition, using a life
cycle inventory analysis, LCA, can help a company identify opportunities to reduce emissions
and energy and material use. LCA is also a risk management tool that helps companies/
d d the envi I risks throughout the product/process life cycle.
process can improve

organizations

Morcover, if the company has developed an EPE program, the L
ion and accuracy of EPI (Tibor and Feldman, 1996).

the prec

HUMAN HEALTH RISK ASSESSMENT
Approach

Human beings are exposed daily to myriad sources of chemical, physical, and biological
hazards directly or indirectly, including industrial discharges, vehicular emissions, hazardous
waste site releases, agricultural chemicals, cold and flu viruses and other natural processes.
These exposures can lead to cither safety risk (acute hazard) or health risk (derived from
chronic exposures to low concentrations typical of environmental exposures). In general,
human beings arc in a dynamic equilibrium with their environment and constantly receive
beneficial and hazardous agents that continually accumulate and transform. Although over
the millennia, humans as well as animals and plants have evolved elaborate protective
mechanisms, including detoxifying and homeostaric (self- gulating) mechani however,
when the protective mechanisms thar serve us well are disrupted or overloaded, human

beings will face the consequences.

Risk is a function of the nature of the hazard, accessibility or avenues of contact (exposure
potential), characteristics of exposed populations (receptors), and the likelihood of occurrence
of exposures and consequences. As described earlier, the consequences of different types of
risk are generally expressed in terms of safety (fatalities and injuries), health (cancer and
non-cancer effects), public welfare (aesthetics, nuisance conditions), ccology (species diversity,
habitat loss), financial issues (property loss, liability), or a combination of these. As a shortcut
approach due to limitations in resources and methodologies, risk assessment tends to focus
ona few extreme situations, ignoring probabilities of some occurrences that are fundamental
to the risk concept. In human health risk assessment, the consequences or endpoints are
grouped into cancer risk and a ‘carch-all” non-cancer risk category. The former drives
regulatory decisions as cancer is an unambiguous endpoint and deeply dreaded by the public

and its nt methodology is well established, whilst the latter encompasses a diverse
set of effects or endpoints, including temporary and reversible enzyme changes, immune

ppressi productive and developmental abnormalities, and respiratory and allergic
reactions.

m
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In the case of health risk assessment and management, the National Research Council of
the US (NRC, 1983) also provides a four-step process (Figure 1) that consists of hazard
identification, d P p and risk characterisation (as
discussed previously). On developing risk measures for health and safety (Figure 3) and in
relation to hierarchy of risk evaluation categories for the purpose of management (Figure
4), the process is oriented towards quantifying risks associated with hazardous chemicals
from industrial operations and contaminated sites (Kolluru and Brooks, 1996). The risk
assessment starts off with an initial phase of rescarch and data collection. Hazard data may
come from historical records and sampling environmental media (air, water and soil and
sediment) on and off site, while the toxicity data may be obtained from animal experiments,
worker occupational exposure, epidemeologic studies, medical or clinical records, and
structure-activity relationships. The subsequent phase involves setting remediation goals,
screening alternatives, and implementing a selected course of action in the context of political,
social, and economic considerations.

Kolluru (1996a) proposed at least four major steps in a baseline of human health risk

need to be considered: (1) dara evaluation and hazard identification, (2) toxicity
or dose-responsc ass (3) exp and (4) risk characterization including
uncertainty and sensitivity analysis.

Data Evaluation and Hazard Identification

“The main objective of having data quality assurance is to provide statements that specify
the quality and quantity of data required to support regulatory and non-regulatory decisions.
It should reflect all identified uses, including risk assessment (human, ecological), treatability
studies, applicable or relevant and appropri qui and dial action that will

satisfy the following questions (Kolluru, 1996a):

What are the expected uses of the data, and who will use them?

Should the data be collected, analyzed and validated according to established p 12

What kind of sampling program is appropriate to the site - purposive, biased (near ‘hot

spot’), random, systematic, or a combination of these?

4. Is the list of analyses appropriate to the site? What level of confidence is required? Does
only a subset need to be analyzed based on site production or use history? How many
samples are needed?

. Are quantitation and detection limits of analytical methods sufficiently low, i.e. below
health based reference concentrations?

6. Are background and off-sitc samples to be collected and where?

Lo

o

In addition, the nature and the existence of the chemicals of concern and site-specific
chemistry needs to be looked into as their presence is a necessary but not sufficient condition
for health and safety risks or vice-versa. These distinctions need to be made as the public
perception is always that: hazard = exposure = risk = f | injury. Chemicals of p ial
concern can be screened and prioritized on the basis of their toxicity, concentration in the
environment (media), frequency of detection, fatc and transport characteristics and pathways.
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Toxicity Assessment

Essentially, toxicity assessment is done to estimate the potential for selected chemicals to
cause adverse effects in exposed populations and to provide an estimate of the relationship
between the extent of exposure and the increased likelihood of adverse effects — in short,
to establish the dose-response relationship. In the past, most of the toxicity data were derived
ponse relationship indicating the degree

from animal experiments that provided a dose-r
of toxicity to the exposed species. Response or effect among different species 1o a specific
chemical can vary widely, perhaps from no observable effect to temporary and reversible
(such as enzyme depression caused by some pesticides) to permanent injury to organ to
chronic functional impairment and finally to death. The data have also been derived from

occupational, clinical and epidemeological studics.

Exposure Assessment

As mentioned earlier, most of s are exposed to varying degrees by multiple pathways and
route of contaminants, and by definition, the process by which an organism comes into
hazard is referred to as exposure. This exposure s essentially bridging the gap

contact witl
between a hazard and a risk. Exposure to contaminants from primary or secondary sources

can oceur via inhalation of air, ingestion of water and food, or absorption through skin
in case of radiation. It has been recognized that among the important
mechanisms, transport and

contact, or dircctl

aspects of exposure assessment are contaminant sources, rele
transformation characteristics, as well as the nature, location, and activity patterns of the
exposed population (‘receptors)). In addition, the key SIeps in exposure assessment are
identification of potential receptor population, evaluation of exposure pathways and routes,
and quantification of exposures. Hypothetically, ar least four major elements are involved
and rele:

in exposure pathways and routes: (1) a sourc mechanism (e.g. volatilization,
leaching, surface runoft), (2) a transport medium for released constituents (e.g. air, drinking

water), (3) human or environmental receptors and an endpoint of contact with the

contaminated medium, and (4) intake or uptake routes at the point of contact by a receptor
(e.g. inhalation, ingestion, dermal absorption). It is understood that without these links, an
exposure pathway would be considered incomplete and therefore nor contributing to risk

by that pathway.

Another parameter that needs to be considered is the contaminant fate and transport as
contaminants can be transported within and berween different media. A contaminant could,
be transformed into a more or less toxic form and attenuated or concentrated by
biodegradation or bio-accumulation. These processes depend on their physico-chemical

s of the contaminant and those of the environmental
which deals with the
ion of the magnitude, frequency and duration of exposure for all the pathways

and biological properties or characterist
medium. Exposure quantification is a subsequent step in the proc
quantific

that are considered complete and significant. This involves estimation of exposure point
concentrations for chemicals of concern and calculation of intake or dose that requires
equations with three sets of variables, namely: (1) chemical concentrations in media at

exposure points, (could be derived from measured, monitored, and/or modelled data), (2)
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S0z

JUBWATEUTY [BIUIWUOIIAUT OF UOEIDY Ul FIUIWEISTY N5IY KI3JES PUT YI|TIN ‘[TIUSWEGIIALT



o

Effectively reducing ES & H risks

Figure 4: Hmmdmwm&mmwsnmﬁanemmwsmmﬂ

24n1ny 3jqrujersng € spaemol ((000F1 OSI) SPIEPUTIS JudWITEUEL |FIUOWUOIIAY]




Environmental, Health and Safety Risk Assessments in Relation to Environmental Management

contact rates (magnitude, frequency and duration), and (3) biological characteristics of
receptors (body weight, absorption). A great deal of professional judgement and a
combination of monitoring and modeling of data is required to estima

concentrations. In the case of exposure rate and receptor biological data, site spcciﬁcrvalucs
should be used to the extent feasible. Conservative default values suggested by the USEPA

can be used (EPA, Supplementary Guidance, March 25, 1991- OSWER Directive 9285.6-
03) as illustrated in Table 2.

Table 2: EPA Default Exposure Factors®

Land use Exposure Daily Intake Exposure Body

Pathway weight, kg

Frequency

days/years

days/years
Residential . | Ingestion of 2L (aduly) 350 30 |70 aduly)
potable water 1 L (child) | 15 (child)
Ingestion of soil | 200 mg (child) | 350 6 15 (child)
and dust 100 mg (adult) 24| 70 (adulo)
Inhalation of 20 m? (adult) 350 30 70
i contaminants 12 m? (child) |
Industrial and| Ingestion of
commercial potable water 1L 250 25 70
Inhalation of 20 m? 250 25 70
contaminants (workday)
Agricultural | Consumption of | 42 g (fruit) 350 30 70 |
homegrown 80 g (veg) |
| produce [
Recreational | Consumption of \
| locally caughe fish | Sd g 350 30 70

Factors presented are those that should gencrally be used to assess exposures associated with 2
designated land use. Site-specific data may warrant deviation from these values: however, use of
alternate values should be justified and documented in the risk assessment report. Listed pathways
may not be relevant for all sites, and other exposure pathways may need to be evaluated owing to site
conditions. Factors shown are for adults unless specified otherwise.

For dermal exposure, chemical-specific permeability coefficients or absorption factors would also be
needed.  IF permeability is less than 10-1 cm/h for water, or absorption less than 10% for soil,
dermal route may not be important (EPA Dermal Exposure Assessment, 1992).

same as Residential

+ Agriculture ingestion of water and soil, and inhalation of
Source: EPA Supplemental Guidance. March 25, 1991 (OSWER Dircctive 9285.6-03)
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Risk Characterization, Uncertainty and Sensitivity Analysis

The integration of the toxicity assessment and the exposure assessment depicts quantitative
estimates of cancer risks and hazard indices, while risk characterization is the interactive
process of extracting and integrating decision-relevant informarion from hazard, dose-
response and exposure evaluation and rendering it comprehensible to a diversity of users. In
erative process and is a bridge between risk assessment

k characterization is an

short, ris
-'I"d fisk nmn;lgcmcm.

‘7 : SUMMARY OF RESULTS AND RECOMMENDATIONS

1. Introduction
a Facility setting and operational history
b, Objectives and scape

. Approaches and mechodology

2. Contaminants and arcas of concern
4 Site data review and screening |
b Chemicals of potential concern
¢ Sub-arcas or units of interest

ty or dosc-response assessment |
a. Cancer and noncancer responses

b, Toxicity data for chemicals of concern
4. Exposure assessment
- Land use and exposure scemarios
b, Exposure pathways and potential receptors
¢ Exposure quantification
5. Health risk characterization
4. Cancer and noncancer risks |
b Major coneributors of risk
¢ Population risks and public healths [
d. Related studies (e.g. ATSDR, State, Country. city DOH)
6. Safety risk screening

a. Hazardous materials
b, Hazardous structures and conditions

Public welfare risk screening
A Restrictions on public resource use
b, Nuisance conditions (c.g. odors, aestherics)

8. Uncertinty and sensitivity analysis
9. Preliminary risk management goals
10, References

11, Appendices

BOX 4: Baseline Risk Assessment Report
(Source : Kolluru, 1996)
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Itis realized that at every step of the risk assessment process there is always an element of
unceraainty. Among the sources of uncertainty are natural variability, model validity, and
simple ignorance. In order to appreciate the limitations and significance of risk estimates, it
isimportant to have some understanding of the nature and magnitude of the uncertainty in
among others (Kolluru, 1996a), site characterization, toxicity assessment, exposure
assessment, risk characterization, sensitivity analyses, probabilistic risk estimates and
uncertainty and variability. Box 4 provides an example of a summary of results and
recommendations for a Bascline Health Risk Assessment Reporrt (Kolluru, 1996a).

OBJECTIVES, ADVANTAGES AND LIMITATIONS OF RISK ASSESSMENT

As risk assessments allow s to set environmental priorities and to target national resources,
the main objective of risk assessment is to decide on the need for and the nature of risk
management. Box 5 highlights key objectives, advantages and limitations of risk assessment
(Kolluru, 1996). Basically, risk criteria provide an effective frame of reference for prioritizing
problems, allocating resources and reducing risks. Results of hazard and risk analyses can be
utilized for targeting action-sensitive hazards, in which areas, sources, or situations, where
the greatest reductions in risk can be achieved from unit deployment of resources. In financial
terms, resources can be leveraged. Empirically, it is proven that ‘well designed', targeted risk
analyses can yield saving of 5 to 20 percent of the total project cost by focusing on the
highest sources of risk and reducing associated uncertainty.

Kolluru (1996) also pointed out that the paucity of professionals who have the broad training
and the perspective needed to transcend the ‘cookbook’ approach and focus on the critical
issucs is the most crucial limitation to realizing the full potential of risk assessments (Box 5
and Box 6). In addition, there is no concrete scientific consensus on the approach and the
purpase that risk analyses should serve, as the magnitude of uncertainty sometimes tends to
detract from the science of risk assessment. Furthermore, risk estimates are typically of two
to three orders of magnitude of uncerainty, and for this and other reasons, many believe
that risk expressions are an attempt to obfuscate responses to the simple question: 'Is it
safe or unsafe?’. Among the professionals, risk assessment is perceived to be a tool to prove
that there is little or no risk. Morcover, risk professionals have to serve multipl
clients with diverse interests. Consequently, the ultimate objectives: ‘public health’ could
casily be overlooked. Box 6 summarizes the applications of risk assessments in a variety of
situations (Kolluru, 1996).

Among the major federal agencics that routinely use risk assessments in the USA are USEPA,
Food Drug Administration (FDA), Occupational Safety and Health Administration
(OSHA), Consumer Product Safety Commission (CPSC), Department of Transport (DOT)
and Department of Agriculture (USDA). In Malaysia, the Department of Environment
(DOE), Department of Agriculture (DOA) and Ministry of Health (MOH) are among the
most important federal agencies responsible for safety, health and ecological risk assessments.
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* To abrain perspective on different sources and nature of risk to gain insight into risks
| across sources, space, and time

To identify “worst” risks as well as investment-sen:
To seck a systematic framework for optimal resource allocation to avoid or control
risks

ve and time-sensitive risks

| g ADVANTAGES |

“Botom line” public health and safety concerns addressed with a common language

for prioritizi bl allocating resources, and avoiding
P B P g

Systematic
future problems

Use of situation-specific
Scientific underpinnings for risk

Better control over costs and timing of implementation

Resource effective, i.c. costs often saved by directing effects toward acting-sensitive
hazards and exposures

tors rather than generic standards

LIMITATIONS

No broad cansensus on the purpose, the approach, or the results

Risk is probabilitistic but standard methods are deterministic

Orders-of-magnitude variability in health and ecological assessments, subjective

¢ Inadequate speculative nature of assumptions

Site-specific risk assessments tend to be myopic, ignoring incremental and macro

impacts

Few qualified professionals with needed range of
cconomists speak different languages

Credibility and perception (or “pulling the wool over onc’s cyes”)
Multiple clients, diverse interests, unrealistic expectations

lls; risk assessors, engineers, and

BOX §: and L of Risk
(Source : Kolluru, 1996)

RELATIONSHIP BETWEEN RISK ASSESSMENT AND MANAGEMENT

As mentioned carlier, whether corporate or regulatory, risk management is the process of
evaluating and if necessary, controlling sources of exposure and risk (Figures 5 and 6). It
means weighing many differenc ateributes of a decision and developing alternatives. Besides
the input from scientific information provided by risk assessment, other criteria such as
politics, cconomics, competing risks, equity and other social concerns are also included. It
has been argued char although risk assessment is rooted in science, the usefulness of its
results to risk management depend on the questions it is designed to answer, how it is
conducted, and the way it is structured. Unfortunarely, too many risk assessments prove to

Fli el o Y eu i
be of little value to risk managers because of q p g
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| Risk assessments can be applied in variety of situations:

Assess the benefits and costs of existing and proposed regulations

Assess benefits (e.g. therapeutic effects) versus risks (c.g. side effects) of new
drugs

Appraise benefits (higher yields, less spoilage) versus risks (envi | media

contamination, residues on food) of pesticide use

Evaluate facility siting, process safety, and transport hazards to help sclect sites
and routes and improve design

Conduct baseline analysis of a site or facility to determine the need for remedial
action and the extent of clean up required

Develop clean-up goals for contaminants where numerical standards have not
been promulgated by federal or state authorities or to seck variance from the
standards and guidelines (e.g. alternate concentration limits)

Construct “what-if " scenarios, for ple, to compare the p ial impact
of remedial alternatives and to set priorities for corrective action

Evaluate existing and new technol for effective p ion, control, or
mitigation of hazards and risks

Develop a scientific framework for closing down or decommissioning facilities
Address community public health and safety concerns and provide a consistent
basis for expectations among different locations

Provide a scientific basis for a corporate risk reduction and management

program
BOX 6
(Source : Kolluru, 1996)
Tt is rec ded that risk be kept separate from risk management because the

risk management involves consideration of risk data as well as political, social, technical,
and economic issues for the development of alternative options for responding to current
or potential hazards (NRC, 1983). Accordingly, NRC believes that

“...risk asse and risk g functions are analytically distinct, but in
practice they do—and must—interact....” For example, to complete risk
characterization, risk assessors must know what policy options are to be used to
calculate alternative projected exposures, and new options may develop as the risk
management process proceeds......Separation also could impair the risk manager's

ability to obtain assessments that are timely and in a useful form...”

US experiences revealed thar although it is the intent of the NRC recommendation to keep
risk assessment separate from management issues in order to avoid prejudgment of the
results by cost implications and value judgment (isolate science from politics and policy), it
appears that the assessment and management phases suffer from this disjunction in practice.
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For example, in the Superfund remedial process, risk assessment is expected to provide a
key link becween remedial investigation (R1) of site and contaminant characterization, and
the feasibility study (FS) of remedial action. Yet the site and the contaminant data collection
and presentation are seldom adequate to devise a remedy. Furthermore, the long study
phase and the time lag between study phase and action phase, changes in consultants and
changes in EPA and state agency personnel worsened the process. In the Canadian situation,
development of remedial options begins carly in the process (refer to Canadian Risk Model,
Figure 7), and the assessment and management phases are better integrated.
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Risk Acceprability

Since risk estimates and probabilistic estimates could not provide a definitive answer to
questions of *how safe is safe?" and 'safe or unsafe?’, an alternative answer is to rely upon the
policy makers and risk managers to judge thar a safe or acceprable level is based on many
criteria including benefits versus risks. Based on zero-risk principle, no risk can be tolerated
no matter how small and whatever the benefit to the society is. In reality, we do not and
cannot live in a risk free world, as there is always background risk from natural sources, and
a small risk would be seen preferable if a much larger risk could be avoided.

Figures § and 9 illustrace some simple ways of analyzing and prioritising the different types
of risk for management action (Kolluru, 1996). Essentially they are based on de minimis
and de manifestis principles. De minimis principle means that there are some levels of risk
that are so wivial that they are not worth bothering about, whilse de manifestis concerns
such an obvious risk that it must be controlled irrespective of cost. Risk of more than onc in
athousand (10 is in this latter category and will almost certainly trigger regulatory action.
In practice, itis hard to define a de minimis level acceptable to an entire socicty. In the US
and throughout much of the industrial world, regulatory authorities are understandably
reluctant w be explicit about an acceprable risk. However, lifetime risk on the order of one
ina million (10%) for the general public is often considered acceptable and is used by the
USEPA, FDA and CPSC, although the origins of one in a million acceprable risk and the
meaning of such a risk remains obscure. It has been argued that while there is value in
having general *bright lines of acceptable risk levels, however, what is acceprable in a given
situation will ultimately depend on the context and may have to be decided on a case-

specific basis.
Issues and Trends

In the industrial world, the use of risk assessment in corporace risk management is becoming
more and more prominent (Koluru and Brooks, 1996, Greeno and Wilson, 1996), as
corporations may need to respond to regulatory concerns, want to redesign the risk profile
(orenvironmental audid) of their aperations, manage pollution-prevention efforts or develop
long-term strategies based on risk management  principles, In addition, corporate
environmiental. health and safety (EHS) policies are increasingly influenced by a number of
non-traditional forces, often referred w as ‘surrogate regulators’ that impinge on risk issues.
These include financial institutions, securities and exchange commissions, industrial
associations, International Organization for Standardization (ISO), as well as the public.

In the past, responding to regulatory pressure has been the primary reason for corporate use
of risk assessments, especially in supporting applications for discharge permits, to minimize
potential liabi
a result, many companies have developed considerable expertise in risk assessment, while
others turn to outside consultants. Currencly, some firms are beginning to evaluate the ‘risk
profile’ of their operations. This risk profile or an environmental audic emphasizes examining
the potential risk to pose for the workers, plant neighbors, or the environment. The audit
also examines the materials used, the products produced, and waste disposal practices as

1y in property transactions and to support development of new products. As
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required by the ISO 14000 in their ‘Environmental Audics’, ‘Life Cycle Assessment” and
‘Environmental Labeling'.

It is realized that the use of these envi | audits in combination with risk

can help firms reduce liability, increase worker safery and improve community relations. As
greater emphasis is placed on pollution prevention, rather than end-of-pipe control, this
pollution prevention involves substitution of raw materials, changes in process or process

quip imp in plant b keeping and many other strategies. Evidencly,
progressive firms are now beginning to use risk assessment to evaluate alternative pollution-
prevention strategies, not only as one input to corporate risk management bur also as part
of their long-term strategic thinking. The thinking plays a role in product design, marketing,
and accounting as well as the production side of the business. This approach requires proactive
commitment on the part of management in return for strategic rewards.

The ‘bright lines' concept entails attacking the biggest risks first, economic efficiency as
embodied in cost-benefit-analysis doing the most good for most people, and environment
cquity. Such a concept mostly relies on estimates of risk from the risk assessment process as
an important decision input. The decision making scheme relies on numerical estimates of
acceptable risk, however, it ignores scveral other social and scientific factors that impinge
on risk management. Furthermore, it removes the decision-making power from an
accountable risk manager and plac

it with a policy analyst or legislator who designates the
value of the ‘bright lines’. In addition, because risk assessment is such an uncertain process,
the use of a single estimates of risk for comparison with an acceptable risk level hides a great
deal of relevant scientific information from the risk manager (Kolluru, 1996).

Another concepr which is gaining as a risk g theme is cost-benefi
analysis and economic efficiency. It is believed that by addressing the risks with the lowest
cost-benefit ratio or the highest benefit-cost ratio, we can make the most progress in reducing
risk with limited resources. However, some environmentalists are concerned that hard-to-
quantify factors such as the value of pristine wilderness or the reassurance provided to
people by continually reducing pollution, may be ignored by cost-benefit analysis. Evidently,
experiences faced by the industrialized countries have rly shown that by ignoring cost-
benefit analysis, a country might be spending a vastly different amount of money to address
sources of a particular risk. In short, human judgement must always play a role in weighing
alternative actions and compering interests. What risk managers need is good risk information
that will allow them to do their job to ensure that a balanced decision is made.

Proposed Model for Risk A and Risk Manag in Malaysi

Ideally, the model should satisty a number of basic requirements and it should be more

‘focus oriented in order to provide guidance and promote consistency in the undertaking,
”

It has to be pragmatic and tailored to the local orientation, taking into ¢ current
drawbacks such as lack of personnel who have the vast experience necessary to address the
issucs. Moreover, risk ass and risk ¢ require that there should be some
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form of ongoing audit to appraise the effectiveness of the dissimilar measures taken to
provide the necessary input. Perhaps to develop a pragmatic risk assessment and risk
management methodology for Malaysia, both the US and Canadian models (Figure 7)
s, although some weaknesses are observed in those

could be utilized as the main ba
models.

For example, both models separate ris ment from management issues, aiming to
avoid prejudgment of the results by cost implications and value judgement. However, both
phases do suffer from this disjunction in practice. The advantage of the Canadian model is
that development of remedial options begins early in the process and the assessment and
management phases are better integrated. In addition, as remediation requires 7 to 10 times
more moncy than a study, the temporary advantage of postponement could be offser by
higher cost, liability exposure, and negative image in the long term. Furthermore, the
Canadian model that links hazards and risks directly with remedial options would be more
effective in terms of lower costs and shorter time frames. In essence, the Canadian model is
more practical. However, integration and simplification of both models could perhaps prove
more appropriate to the Malaysian scenario. It should be stressed that the risk management
of different phases of projects should not only address the physical sub-systems and their
tion of personnel and their interaction

components, but also the need to integrate the ¢
with cach sub-system.

It is recommended that the model be mare pragmatic and focus’ oriented. Essenially, the
best option for the Malaysian model is to integrate  probabilistic and quantitative risk
assessment (Figure 10), human health and ecological risk assessment (Figure 11) and the
ment management model for civil, mechanical and structural

practical sub-system risk
engineering projects (Figure 12). The probabilistic and quantitative risk assessment
framework emphasizes the identification of hazards, estimation of the likelihood of events
occurring that would cause an accident, potential consequences of such an accident, and
the likelihood that mitigation systems and the response measures would prevent or reduce
the consequences. At least four dominant steps of safety hazard analysis, namely hazard

identification, probability/frequency estimation, consequence analysis and risk determination
and evaluation. While human health and ccological risk assessment, basically, a simplified
modification and combination of both ¢ ological/environmental risk assessment, health
and safety risk assessment version adapted for US and Canada as discussed previously. The
key components of the framework comprise data evaluation, problem formulation and

hazard identification, toxicity assessment, ccological effects, exposure assessment and risk
characterization. In principle, it should focus not only on ecological risk assessment, but
also on human health risk assessment emphasizing long-term exposure to hazardous
substances and related chronic health effects. Ecological risk assessment is far more complex
and surrounded by even more uncertainty. On the other hand, the practical sub
, mechanical and

stem risk

assessment/management deals with phases in the life cycle of a typical civi

structural engineering project at which accidents and failures occur, These include site
investigation, construction, comm oning, operating, maintenance and repair and finally
decommissioning, demolition and removal. For the purpose of developing the model for
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Malaysia, it is imperative to highlight some broad categories of circumstances which can
lead to accidents and failures (Figure 12). The risk of these sub-sy is a
major part of overall project risk management comprising hazard identification and
evaluation, risk assessment, and control measures (Figure 13). The results of the risk
assessments of the sub-systems provide the components to enable risk assessors to control
overall risk. In essence, this prototype risk management methodology should be sub-
system oriented and examine the stages within cach  sub-system’s life, covering
conception through disposal, in order to evaluate the hazards and risks associated with its
physical profile and operational characteristics.

CONCLUSION

I1SO 14000 will affect every aspect of a company's g of its envi |
responsibilities. It will help any organization address envi | issues in a

manner and thereby improve its environmental performance. The interactions between
management decision, health, safety and ecological/envi | risk and

ecological rescarch of environmental issues are complex. These processes (ecological risk
assessment, health, safety and human health) require a basic understanding of hazard
identification, exp pos! Sp and risk characterization
prior to the actual risk management practices. These components are not yet well understood
by local scientists, managers and decision makers. Currently, ecology alone is not making a
satisfactory contribution to the socially driven needs of the potential end users of ecological
research. However, several frameworks established in the industrialized countries are worth
examining with a view of modification to enable them to serve Malaysian needs.
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ENVIRONMENTAL LABELING

MUHAMAD AWANG

INTRODUCTION

The power of consumers to secure as much information as possible about the products they
purchase and the insistence that they be supplied with ‘envi lly preferable’ goods
forced facturers to provide h deails relating to their products and
packaging, and eventually labels started to appear on products and packages. Consequently,
consumers became more confused and governments had to interfere in order 1o protect
consumers from mislabeling and misadvertising. This phenomenon has occurred over the
last decade in the western world, in particular in Europe and North America.

The subcommittee (SC) responsible for envi | labels and declarations is SC3, and
is one of the six subcommittees that has been established by the TC 207. This subcommittee
is further broken down into three working groups (WG). WG1 deals with General Principles
for Practitioners, WG2 looks into Self-declared Claims, and WG3 prepares the General
Principles for Environmental Labeling Programs. Figure 1 provide details on the ISO/TC
207 Subcommittees and Working Groups. As an example, SC1 which works on the
Environmental Management Systems (EMS) Standards focuses on the basic elements needed
to set up an cffective environmental management system.

Essentially the eco-labeling program was started as a process that would advise consumers
as to which products constituted an environmental choice. However, eco-labeling practice
does influence exports and imports in that it is being used to unfairly discriminate against
certain products through the adoption of local and regional environmental labels. These
cmerging environmental labels were interpreted differently by various consumers, and the
issue of lack of uniformity was raised among trade proponents. Subsequently it was
recommended that an ad hoc advisory group encourage International Organization of
Standard (1SO) to develop standards in the field of envi | labeling. The obj

are to ensure that eco-labeling is accurate, verifiable and not misleading in order to prevent
unwarranted claims, that it reduce marketplace confusion, restrictions, and barriers to
international trade, and perhaps most importantly, that it increase the potential for market
forces to stimulate environmental improvement in product delivery. Such standardized labels
would better enable purchasers to make informed choices when buying goods and services.
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Environmental Labeling

DEFINITION AND TYPES OF LABELING

By definition (Huss: 1997), environmental labeling is any environmental declaration
that describes or implies, by whatever means, the effects of the life cycle of a product or
service on the environment. It might be in the form of statements, symbols or graphics on
products or packaging, literature or technical bulletins, advert ng or any form of publicity.

Three types of labeling have been established Type 1, is a third-party certified ‘eco-label’.
Such certification is granted by the practitioner scal program which is sponsored by a
government or operated privately. The seal programs require manufactures to meet a
minimum or a ‘threshold” in order to reccive the seal of the program. Type I, is a self-
declared environmental claim, without independent third party certification, with the
condition that the manufacrurers may place the labels, provided they follow specific
requirements set forth in the ISO 14021 standard. Type 111, conveys quantitative information
of a product’s environmental performance that is derived from life cycle inventory data or
life cycle assessment.

ISSUES ON WORLD TRADE AND POLITICS

As the basic perception of and approaches to labeling differ among countries and regions,
and its development is subjected o pressures from various stakeholders, obviously, the
influence of politics and world trade provides significant impacts on the process as a whole.
North Americans appear to be more flexible with manufacturers by encouraging them to
self-regulate their action, provided self-regulation meets the overall goals set by the
government, whilst Europeans place more emphasis on prescriptive requirements. Demands
imposed by the stakeholders, ¢ and envi lists insisting upon influencing
the process, emphasizing honesty and clarity of the labels and that labeling should lead to
the protection of the environment, add further to the complexity of the equation. In addition,
developing countries demand the labels be achievable in order to maintain or increase their
exports to industrialized countries and giant corporations want labels thar will be
internationally applicable.

Other issues include setting an objective related to environmental improvement which may
cause problems for industry if the industry is challenged at some stage to prove that they are
achieving continuous environmental improvement. On the other hand, if environmental
improvement (minimization of environmental impacts) is not going to be in the objective
statement, there is not much point in developing these standards. In terms of international
trade and non-tariff trade barriers, it appears that some countries have very strong Type [
programs that do not particularly subscribe to prescriptive language. Such a situation would
restrict their freedom in serting criteria for their Type [ guidelines.

WHY DO WE NEED ENVIRONMENTAL LABELING STANDARDS?

Essentially labeling programs are needed to harmonize national and regional standards
worldwide to derive at least five benefits which vary in their importance depending on the
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stakeholder concerned. These benefits may be summarized as follows:

1. To minimize mistrust and confusion among consumers/purchasers due to the
proliferation of claims and labels in the marketplace

)

To improve environmental performance of a product through the reduction of
environmental burdens associated with its life cycle impacts, including the
manufacturing, use, and disposal of a product or packaging

3. To enhance international trade by reducing or limiting the negative trade effects of
regional labeling by replacing them with 1SO-developed environmental labeling
standards, thus ensuring that environmental labels do not act as non-tariff trade barriers
as the world moves closer towards open borders and free trade

"

facturers realize that

b

To strengthen voluntary ‘self-regulating’ stand ion as
consumer purchasing power or ‘market forces” are as effective as regulation in the ficld
of environmental labeling

5. To allow consumers/purchasers have more confidence in making choices as the SO
labeling standards ensure thac all information is accurate and non-deceptive

Basically, the adoption of the 1SO standards will not only assist in harmonizing the
practitioner Type | programs, butalso in enhancing the effort towards reducing trade barriers
and encouraging manufacturers to use accurate, verifiable, and non-deceptive claims.

SCOPE

As mentioned carlier, Standardization of Environmental Labeling is under the responsibility
of SC3 which covers Type I third party certification practitioner seal program, Type 111
programs, and first party practices (self-declared environmental claims) and also advertising,
environmental statements and reports.

There are three working groups (WGs) established under SC3 (Box 1). Working Group 1
(WG1) - Guiding Principles of Environmental Labeling Practitioner Programs and Systems
isinvolved in developing two standards, ISO 14024 (Type 1 Labeling) and 1SO 14025 (for
Type 11 Labeling). Working Group 2 (WG2) - Self-Declared Environmental Claims- Type
11 Labeling) is working on three items which include terms and definitions, symbols, and
testing and verification methods. Working Group 3 (WG3) - Basic Principles for All
Environmental Labeling is involved in developing a general principle standard that applies
to all environmental labeling and claims.
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WG 1: 5
150 14024: Eni I Labels and Decl - Typel Envi ! Labeling encomp
guiding principles and procedures for multiple criteria-based, practici d envi |

labeling programs that apply o al labeling programs worldwide. The established basic principl
(based on life cycle consid compliance with regul. " ltation and
functional characteristics) will be utilized in the programs in order to enhance their scheme. It
addresses multiple criteria-based environmental impacts associated with the product as well as
deseribing the procedures for the sclection of the product categories. including sclection matrices
and qualitative and quandiative indices. It also addreses certification procedures, licensing, the

assessment of comphiance and conformity, monitoring, and final granting of the label (program
seal).

150 14025: Envi I Labels and Declarations - Type 111 Envi | Declarations is a
quantitative information label that requircs life-cycle inventory data which oudlines the environmental
loading associated with the various stages of the life cycle of the product or packaging (ic. from
cradle-to-grave concepu). As the concept tself is scientifically based, it provides consumer satisfaction
as it relays more comprehensive information. In terms of s exccution however, it i rather challenging
as the life cycle assessment (SCS) is sill an emerging science, particularly in the lfe cycle impact
assessment (LCIA) which s sill i its infancy. Consequently the results presented may be of dubious
quality. Itis anticipated that the development of Type 111 Standards will require at least three to five
more years, as the task force (based in Sweden) will have to work with

ernational experts to

formulate methods that are credible and acceptable to consumers,
WG 2:

150 14021: Environmental Labels and Declarations - Type 11 Environmental Labeling - Sclf-
Declared Environmental Claims involve claims in the form of statements, symbols, or graphics on
products or packaging made without independent third i I

industry, and international trade.

party )
importers. distributors, retailers, or anyone else likely to benefit from such claims. The claims can
also be in the form of product literature, technical bulletins, ad g publicity. or keting
emphasizing on recyclable or biodegradable materials, recovered energy, and water conservation that
normally addresses environmental aspects of products and packaging.

The first standard called “The ISO14021" compriscs terms to be used in making claims. Basically it
has two major sections : “General Guidelines” that cover all the claims and ‘Specific Terms' that

', ‘biodegradable’,
“recovered energy’ and ‘water conserving'. A second standard “The 1SO 14022', comprising

encompass the most cammonly used terms such as ‘recyclable’, “recycle conten

environmental labeling symbols, addresses the mast common symbols that correspond to the terms
and definitions. Obviously. the Mobius loop is onc of the symbols which is most commonly used.
The thied standard, “1SO 14023' consists of testing and verification methodologies. It describes
methods of resting and verification that can be used 1o prove and verify that self-declaration

I claims are duly impl {and mect the general requirements such as being non-
The standards include general principles that are common to specific

deceprive, clear, accurate, etc.

envitanmental claims and provision inherent 1o such claims.

WG 3:
Envi I Labels and Declarations - 15O 14020 General Principles of All Environmental
|| Labels and Declaraions gives general guidelines applicble 0 all ypes of abeling.

BOX I: Working Groups Under TC 207/SC 3 Environmental Labeling

(Source: Husseini, 1997)
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KEY PRINCIPLES OF ISO 14020

m

t~

e

-

- Any administrative requirements of information d

al labels/declarations shall be accurate, verifiable, relevant, and non-
deceptive. This principle outlines the need to reach consumers and purchasers to
give them reliable, verifiable information. Requesting that the informartion be
relevantis an assurance that only nontrivial environmental attributes will be claimed.
This information should be clear enough not to suggest specific enviconmental
autributes that do not exist, thus misleading the consumer into purchasing the
product.

Procedures and requi for | labels/declarations shall not be
prepared, adopted or applied with a view to, or with the effect of creating
unnecessary obstacles to international trade. This is the principle that has been so
difficult to develop. Iris meant to be in line with the activities of General Agreement
onTaritfand Trade (GATT )and the new World Trade Organisation (WTO). The
issuc is still being debated at the work group, subcommittee, and full TC 207 levels,
Itis important char labeling standards should not ‘permit’ the creation of non-taritf
trade barriers through specific requirements thar discriminate against imported

foreign products.

Environmental labels/declarations shall be based on scientific methodology that
is sufficiently thorough and comprehensive to support the claim and that produces
results that are accurate and reproducible. This principle is very important since it
outlines the basis by which claims and labels may be made. Scientitic methodology
includes life cycle considerations, databases, risk assessment, and full costaccounting.
Reproducibility of these methods is in line with all scientifically based tests. It also

ensures verification.

- The development of environmental labels/declarations should, wherever

appropriate, take into consideration the life cycle of the product or service. Again,
this principle emphasizes life eycle considerations, particularly identifying the
potential of 4 particular life cycle impact o increase while another is decreased.

related to envi
labels/declarations shall be limited to those necessary to establish conformance
with applicable criteria and standards of the labels/declarations. I'his principle
addresses the requirement of relevancy of the claims to the environmental aceributes.
It also emphasizes that the involvement of companies, large or small, should not be
hindered by unreasonable costs, administrative complexities and requirements, or
demands.

. Information on the environmental aspects of products and services relevant to an

environmental label/declaration shall be available to purchasers or potential
purchasers from the party making the environmental label/declaration. This is
an important addition to the draft standard. 1t establishes the right of purchasers to
know. They need accurate information to make an informed choice. This also puts
the responsibility on the parties making the claim to rescarch the information and
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ensure its credibility. Information provided also has to be reasonably understandable
by the general purchasing population.

N

Information concerning the procedure and methodology used to support

i I labels/declarations shall be available and provided upon request
to all interested parties. This principle ensures that unsubstantiated claims and
half-truths are not presented. Information available must include underlying
principles, assumptions, and boundary conditions. This principle is also in line
with other ISO 14000 standards.

The situation becomes more serious as some environmental groups indicate, understandably,
a preference for the protection of the environment in licu of conformance to freer trade.
Since ISO standards are developed by consensus, SC3 hopes to develop a final text for this
principle that is both in line with the WTO international agreements and gives allowance
to environmental concerns.

ISO 14024 TYPE | ENVIRONMENTAL LABELING

The ISO 14024 draft (FDIS) contains guiding principles for selecting product categories
and setting product environmental criteria and product performance characteristics and
certification for multiple criteria-based, practitioner-operated, environmental labeling seal
programs. “Multiple criteria” is emphasized here as single criteria environmental claims do
not normally create an overall environmental benefit since life cycle considerations are not

included.
Introduction

The introduction explains that the label (scal) of Type I labeling schemes identifies products
that have been selected as “a preferred environmental choice” within a particular product
category. It also states that Type I labeling programs are voluntary, can be operated by
public or private agencies, and may be national, regional, or international. Certification (or
awarding of the label) is different from certification of conformity to ISO standards.

Objective

The objective states clearly that the overall goal of Type I labeling is to contribute 1o a
reduction in the environmental burdens and impacts associated with products. This is
achieved by identifying those products that claim an overall environmental preference. The

point is that the scal is still a claim of overall environmental preference, not a ruling of
overall environmental performance.

Major Definitions

1. Type l environmmental labeling program. A voluntary. multiple criteria-based, practitioner
program that awards labels claiming the overall environmental preference of a product
within a particular category based on life cycle considerarions
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2. Product. Any good or service (includes packaging)

3. Product category. A group of products that have equivalent functions
(Water-based paint would be considered as a category)

4. Product function characteristics. Environmental requirements chat the product shall meet
to be awarded an environmental label

5. Practitioner. A third-party body (government or privare agencies included) thar operates
an environmental labeling program

Key Guiding Principles
The standard emphasizes the following guiding principles:

1. The program should be voluntary in nature and implementation
2. Irshould assess only those products that are in compliance with  regulations

Life cycle considerations apply to extraction of resources, manufacturing, distribution, use,
and disposal. Considerations will be

indicators. Departure from this comprehensive approach must be clearly stared and justified.

ssessed relevant to cross-media environmental

Selectivity is an important principle. Product environmental criteria must be established to
‘differentiate’ leading products from others in product categories. This will be based on a

ant difference in total environmental impact achieved through compliance.

signifi

Itis understood and taken into account that assessment methodologies may vary in level of
precision and accuracy in evaluating those products that satisfy the criceria. Arbitrary cur-
off levels should not be established, thar is, levels should not be designed 1o exclude a
predetermined percentage of products from qualifying for the level. In other word L a
may be challenged. In pract t

threshold set to accepr 20 percent of the top performers 2
is difficult to comply with this requirement. Threshold levels are normally set through
political and subjective decisions based on background information. It is hoped thar this
requirement will influence existing programs ro use technical and sc entific rather cthan
political decision making.

Product environmental criteria are based on life cycle considerations set to levels arrainable
hey shall be reviewed at the end of that

within a predetermined period (not targets).
period.

Products should meet their intended purpose (performance). This is achieved through
meeting international and regional standards,

The process should also be transparent, and consultation witch stakeholders is a requirement.
Transparency includes the selection and award procedures, the certification, the periodic
review requirements, the tunding sources, the resting and verification methods and
compliance verification.

The programs must not create unnecessary trade restrictive requirements. It shall be open
to all potential parties that wish to apply. The program criteria selection must be based on
scientific methodologies. Conflices of interest shall be avoided. Fees should be reasonable

4
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and based on program costs. Confidentiality of information from applicants must be ensured.

Procedures for Establishi

g Program Req

The selection of product categories and the develop of product envi | criteria
is an iterative process that needs to be reassessed and revisited. Stakeholders should be
consulted and new technological and scientific methodologies included.

The selection of product categories is based on an initial review, consultation with
stakeholders, market surveys, assessment of environmental performance of products, the
need for environmental improvement within that product category, feasibility of product
categories and the equivalence of performance, their functional characteristics, the availability
of data (including life cycle consideration data), and the current national and international
rcg\llﬂ[(]r‘\' ZIgr(‘L‘n](‘n‘SA

Once the proposal for a product category is submirted, the selection of product environmental
criteria begins. Life cycle considerations, based on scientific methodologies, are included in
an assessment matrix. This comprises the ‘stages in the life cycle’ (which includes extraction
of resources, manufacturing, use, and disposal) and the corresponding environmental loading
(inputs and outpurs). These include energy (renewable and nonrenewable), resources
(renewable and nonrenewable), and emissions to water, air, and soil. Relevant local, regional,
and global issues should be also taken into account.

The toughest challenge is the identification of the relevant arcas for reduction of
environmental burdens. This is done through the use of qualitative and quantitative indices,
including weighting factors. The use of such weighting factors must be clearly justified.

The practitioner then determines the best criteria and assigns values to them. Minimum
values and threshold levels are set. A scale point system may be used. Test methods are then
determined and outlined. The sclection of product functional characteristics is set. This
includes performance levels. Since the process is transparent, reporting is an important
clement. Modifications to the process should be clear and carried out with stakeholder
consultations.

The Certification Process

Compliance with the general rules and the technical specific requirements (product
environmental criteria and function characteristics) must be met. Supporting documentation
is required with cach application.

The practitioner should also make the necessary documentation available to the applicant,
outlining the basic elements of the program and the methods by which the assessment is to
be made. Upon granting of the label seal, the program shall monitor the marketplace and
assess any deviation from the requirements. The licensee should also report any such
de

ations.
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ISO 14021 TYPE Il ENVIRONMENTAL LABELING

ISO 14021 addresses Type I labeling. Self-declared environmental claims (SDEC) may be
made by manufacturers, importers, retailers, or anyone else likely to benefit from such
claims. Claims can take the form of statements, symbols, product literature, adverti ng,
telemarketing, and so on. 1SO 14021 is the first in a series of four standards. 1SO 14021
covers terms and definitions, 1SO 14022 covers ymbols, and 1SO 14023 covers testing and
verifications, whilst SO 14024 emphasizes that the standard establishes ‘general’ guidelines
of products and services. It also defines and sets
ope emphasizes that the standard does not override
ms. Italso states that the issue of
not appropriate at this time.

regarding claims in relation to the suppl
rules for the use of specific terms. The s
legally required information supplied through labels of ¢l
sustainability is complex, and therefore a claim denoting it is

Objective

The objective statement suggests that the objective of 1SO 14021 is o contribute ro a
reduction in the environmental burdens and impacts associated with the consumption of
products and services. Anticipated benefics comprise accurate, verifiable, non-deceptive
ceovitonmental claims, the stimulation of environmental improvement through market forces
bling consumers to make betrer informed

potential and prevention of unwarranted claims, ena

purchasing choices.

Major Definitions

L Environmental claim. Any environmental declaration char describes or implies, by
whatever means, the effects that the raw material extraction, production, distribution,
usc, or disposal of a product or service has on the environment. This applies to effects
that are local, regional, or global. and to the environment thar an individual lives in,
affects, or is affected by.

Self-declared environmental claim (SDEC), An environmental claim that is made, without
independent chird-party certificacion, by manufacturers, importers, distributors, retailers
oranyone else likely to benefit from such a claim.

3. Dackagelpackaging. A marerial or item that is used o protect or contain a producr
during transportation, storage, or marketing. A package can also be a material or item
thatis physically attached to, or included with, 1 product or its container for the purpose
of marketing the product or communicating information about the product.
Qualified environmental claim. An environmental claim thar is accompanied by a
statement that describes the limits of the claim.

6
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Some Elements in the General Guidelines for Terms and Definitions in SDEC

In addition to ensuring that they meet the elements of ISO 14020, SDECs are expected to
have the following attributes:

1. Accurate

2. Non-deceptive
3. Substantiated
4. Verifiable

5. Relevant

6. Used only in an appropriate context or setting
Specific and clear as to what particular environmental attribute the claim relates to
8. Unlikely to result in misinterpretation
9. Meaningful in relation to the overall environmental impact of the product
or service during its life cycle

10. Presented in a manner that clearly indicates that the envi | claim and expl. Y
statement be read together
11. Not presented in a manner that implies that the claim is endorsed or certified by an

independent third-part organization when it has not been

SDECs must specify the environmental improvement or attribute of the product or service.
They must nor, cither directly or by implication, suggest an environmental improvement
that does not exist, nor shall they exaggerate the environmental benefit of an attribute of
the product or service to which the claim refers. Unqualified environmental claims should

be made only if they are valid in all foresceable circumstances with no qualifications.

Any SDEC that involves a comparative assertion of environmental superiority (this term is
used in life cycle assessment studies comparing one product to another and suggesting its
overall environmental superiority) based on improvement shall be specific, valid, and make
clear the basis for the comparison.

In particular, the SDEC must be relevant in terms of how recently any improvement was
made. If comparisons are made, they should be in accordance with a published standard or
recognized test method and/or comparable products or services serving similar functions
supplied by the same or another producer.

SDECs must not be presented in a manner that might lead purchasers to believe that the
claim is based on a recent product or process modification if this is untrue. SDECs should
also be relevant to the life cycle of the product. SDECs must clarify to the purchaser
whether the claim applies to the product or packaging.

SDECs should not be made if the claim is based on the absence of an ingredient that was
never there in the first place.  In other words, if a cleaner never had ozone depleting
substances, such as CFCs, the manufacturer should not make a claim for marketing purposes
only. SDECs must also be relevant o the geographic area in which the corresponding
benefit occurs.
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This issuc has been the source of debate in WG 2. Exporting countries raised concerns that
it would be not practical for them to claim specific SDECs if these do not oceur in their
exporting country. For example, locally produced products that conserve water in their
manufacture in a country where water is scarce may be able to puta SDEC on their products,
while foreign products that do not conserve water in their manufacture in a country where
water is abundant may not make that claim. Finally, SDECs should only be made for actual
benefits, not potential ones.

Verification of SDECs

€ states

lly sound.

Though 1SO 14021 references 1SO 14023 for testing and verification of SDE
that verification methodologies shall be reproducible, repeatable, and scientifica

SOME SPECIFIC TERMS IN THE ISO 14021 DRAFT (DIS)

The following are specific terms defined in 1SO 14021, Note that the word
qualification in the following terms means the conditions under which the claim
can be used. That is, it is an explanatory starement thar describes the limits of
the claim. In general, claims such as ‘environmentally friendly’, ‘safe’, ‘beneficial,”
and so on, are not permitred.

Recyclable

Acharacteristic of a product, packaging, or component thereof that can be diverted
from the waste stream through available processes and programs and can be
collected, processed, and returned to use in the form of raw materials or products.

Qualifications (conditions) for the use of the term recyclable.
recyclability has to be used if collection or drop-oft f:

A qualified claim of
s for recycling the
product or packaging are not conveniently available to a reasonable portion of
the population where the product is sold. If such facilitics are not convenienty
available to a reasonable portion of the population, explanatory statements have
to be made to convey the limited avs ability of collection facilitie: Explanatory
statements that do not convey the limited availability of collection facilities, with
phrases such as ‘Recyclable where facilities exist’, are not adequare. Where only
the package, or only an identifiable component of the product or package, is
recyclable, the claim must specifically identify what is recyclable. Where the
claim appears on the package but refers only to the product, the claim shall
specifically identify what is recyclable.

Recycled Content/Material

This refers w the proportion, by mass, of recycled material in a product or package.
Recycled marerial is that which would have otherwise been disposed of as waste
but has instead been collected and recl
primary material, in the manufacture of products. Only post-consumer and

med as a material input, in lieu of new

preconsumer recycled materials may be considered as recycled content,

3
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Pre-consumer material. That which is diverted from the waste stream during a
manufacturing process. Excluded is reutilization of materials such as reworked,
reground, or scrap generated in a process and capable of being reclaimed within
the same process that generared it.

Post-consumer material. That material which is g 1 by commercial, industrial
and institutional facilitics, or houscholds, which can no longer be used for its
intended purpose. This includes returns of material from the distribution chain.

Qualification (conditions) for the use of the term recycled content. 1f the claim
applies to both the product and its package, the percentage recycled content for
cach shall be specified independently.

Reduced Resource Use

A reduction in the amount of material, energy, or water used to produce or
distribute a product or package or specified component thereof.

Qualification (conditions) for the use of the term reduced use. No unqualified reduced
resource use claims shall be made. As ‘reduced resource use’ is a comparative
claim, life cycle considerations for comparative assertions shall be met.

Recovered Energy
Energy recovered from material that would have been disposed of as waste but
has instead been collected and converted through specific processes and is used
to produce products or services.

Reducing Solid Waste

Reduction in the quantity of material (mass) entering the solid waste stream due
to a change in the product, process, or packaging.

Qualification (conditions) for the use of the term solid waste reduction. No unqualified
claims regarding waste reduction shall be made.  Calculations of process waste
reduction must not include in-process reutilization of materials such as reworked,
reground, or scrap materials generated within the plant and capable of being
reused within the process that gencrated them.

Reduced Energy Consumption

Reduced energy consumption associated with the use of a product compared
with functionally equivalent products that perform the same task.

Qualifications (conditions) for the use of the term energy-efficientlenergy-conserving/
energy-saving. No unqualified claims regarding energy reduction may be made.
Energy-efficient/encrgy-conserving/energy-saving are comparative claims.
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Reduced Water Consumption

Reduced water consumption assaciated with the use of a product compared with
functionally cquivalent products or processes providing a generally equivalent
service.

Qualification (conditions) for the use of the term u ater-cfficientlwater-conserving/
water-saving. No unqualified claims regarding water efficiency/reduction may be
made unless a performance test method is identified. Water-cfficient/water-
conserving/water-saving are comparative claims.

Extended-life Product

A product designed to provide prolonged use, based on cither improved d urability
oran upgradability feature, that results in reduced resource use or reduced waste.

Qualifications (conditions) for the use of the term extended-life product. No
unqualified claim of extended life may be made. Extended-life product is a
comparative cliim. A claim of extended life for a product should be based on
overall life cycle environmental considerations. Other conditions apply.

Reusable

A characteristic of an item thar has been conceived and designed to accomplish
within its life cycle a certain number of trips or rotations for the same purpose

for which it was conceived.

Refillable

A characteristic of an item that can be filled with the same or similar product
more than once, in its original form, and wichour additional processing excepr
for specified requirements such as cleaning and washing.

Qualifications (conditions) for the use of the terms reusablelrefillable. No product
or package must be claimed to be reusable or refillable unless the item can be
reused/refilled for its original purpose. Similar conditions to re vclable apply.

Designed for Disassembly

A characteristic of a product's design that enables the product to be taken apart at

the end of its usetul life and the parts reused or recycled.

Qualification (conditions for the use of the term designed, for disassembly. All claims
that a product is designed for disassembly must be clearly qualified so that the
claim specifies whether the disassembly is to be done by the purchaser or whether
itis to be returned for disassembly by specialists. The claim shall also identify the
sembling the product. Other conditions apply.

environmental benefits of di
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Compostable
A product, package, or clement thereof is compostable if, through an availabl

managed composting procedure, biodegradation occurs and the material is
converted into a relatively homogenous and stable humus-like substance.

Qualifications (conditions) for the use of the term compostable. A compostability
claim must not be made for a product or package or a component of a product or
package that negatively affects the overall value of the compost as soil amendment.
Likewise, if it releases substances uncharacteristic of the process in concentrations
toxic to humans or the environment at any point during decomposition or
subsequent use. Other conditions similar to those for Recyclable apply.

Deg JIIIBiJDILII:\I J,’“e

A characteristic of a product or packaging that allows it to break down so thar the
resulting materials can be casily assimilated into the environment. Degradability
is a function of susceptibility to changes in chemical structure that result in
molecular weight reduction.  Consequent changes in physical/mechanical
properties lead to the disintegration of the product/material. For purposes of the
following qualifications, unless otherwise qualified, the term degradable refers to
all types of degradability.

Qualifications (conditions) for the use of the term degradable/ biodegradable/
photodegradable. Claims of degradability must only be made in relation to a
specific test method, end point, and period of time to reach the endpoint. They
must be relevant to the circumstances in which the product or package is likely
1o be disposedof.

ENVIRONMENTAL LABELING - SELF-DECLARED ENVIRONMENTAL
1SO 14022 CLAIMS - SYMBOLS

15O 14022 complements ISO 14021 on Type 11 Labeling. Self-declaration environmental
symbols may also be used by manufacturers, importers, retailers, or anyonc elsc likely to
benefit from such a claim.

Since the draft standard complements the terms and definitions standard ISO
14021, it has adopted the same text in the introductory clauses, such as the
introducti bjective, definitions, and general guideli These sections will
not be repeated in the following y. WG2 has briefly discussed combining
ISO 14021 and ISO 14022. No decision has been made regarding this issue.

Definitions

1. Environmental symbol. Any symbol in the public domain that conveys or implies or is
likely to be interpreted as making an environmental claim.
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2. Qualified { symbol. An envi ental symbol that is accompanied by an
expl y For ple, the portrayal of natural objects (such as trees or
animals) that are likely to be interpreted as making an envitonmental symbol shall not
be used unless the requirements of SO 14020 and 1SO 14021 are met.

3. Accompanying text. Environmental symbols for self-declaration environmental claims
shall be accompanied by explanatory text if the symbol alone is likely to result in
misinterpretation.

4. Non-environmental claims.  Text, numbers, or symbols can be used in addition to
environmental symbols to communicate information such as material identification,
disposal instructions, or hazard warnings.

Text, numbers, or symbols used for non-environmental claim purposes should

1. notbe used in a manner that is likely to be misconstrued as making an environmental
claim, for example, text, numbers, ar symbols used for material identification should
not imply recyclability,

2. not be modified 10 relate the symbol to a specific brand, company, or corporate position,

ed on a product or service to express conformance to an environmental

3. not be us
l“JnlIg('l“k’nl system, ‘\"d

4. be simple, easily reproducible, and capable of being positioned and sized to suit the
product range to which the symbol is likely to be applied.

Environmental symbols for one type of environmental claim should be unique and easily
distinguishable from other symbols, including symbols for other environmental claims.
Explanatory text accompanying a symbol shall be governed by the general principles and
the applicable specific requirements in 1SO 14021,

Specific Symbols
Mobius Loop Symbol (. chasing arrowws)

The Mobius loop is a graphical symbol in the shape of three chasing arrows forming a
triangle. The draft standard includes the following guidance abour the use of the Mobius
loop:

1. It may be used in outline form, in reverse print, or as a solid symbol. There should

however, be enough contrast so that the symbol is clear and distinguishable.

It may be used to convey information regarding cither recyclability or recycled content.

Its use is limited exclusively to information regarding recyclability or recycled content.

It shall not be used in any other environmental context,

3. It shall always be accompanicd by explanatory text to ensure that the consumer,
purchaser, or user is not misled. The explanatory text’s purpose is to inform the
consumer, purchaser, or user whether the symbol represents recyclability or recycled
content. The text shall be immediately adjacent to, normally below, the symbol.

o
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4. Iris optional when a recyclable or recycled content claim is made. If the symbol is used,
it shall conform to all of the requirements of the standard.

5. It may apply to the product or to the package. Whether it applies to the product or
package should be made clear to the purchaser.

6. Its design shall meet the graphic requirements of 1ISO 7000-1135. 1f the Mobius loop

is used, the requirements of ISO 14020 and 1SO 14021 shall be mer.

It may have additional accompanying text identifying material type.

8. 1If used as a recycled content symbol, it shall include the percentage recycled content
within the loop.

CONCLUSION

Environmental labeling will continue to gain more weight compared to traditional factors
such as quality and cost, as international trade becomes a major factor in planning and
developing new products. Pressures from economic players including consumers and
environmental groups, as well as better awareness of the impacts of product’ life cycle on
the environment, ensures that environmental labeling will become a major consideration in
world trade. In addition, the growing acceptance of 1SO 9000 certification all over the
world will provide the impetus for and upsurge in ISO 14001 registration for environmental

management systems that will itself spur interest in envi | labeling standards. As
trading blocks unite and become a global organization, voluntary dards such as the ISO
environmental labeling dards will be an ideal replacement for existing local standards

or will be adopred as regulations in countries which have yet to define their own standards.
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THE ISO 14020 SERIESAND ITS
IMPLICATIONS ON TRADE

KUN MO LEE

Economic instruments such as extended producer responsibility (EPR) and green purchas-
ing nerwork (GPN) are conducive to environmentally sound and sustainable development
in our society. The implementation of EPR and G PN requires tools such as environmental
labels and declarations (EL). EL has been used to encourage the demand for and supply of
those products that cause less stress on the envi thereby stimulating the

for market-driven continuous environmental improvement. However, EL may confusc con-
sumers and act as potential trade barriers. Harmonization of EL by the International Orga-
nization for Standardization (ISO) resulted in EL standards termed the 1SO 14020 serics.
The contents of the ISO 14020 series and its implications on the market are discussed.

Most of the environmental problems we have today rusu]r from industrialization and its
associated activities. Resources consumption as well as en ental emissions originat-
ing from the life cycle of a product - raw material acquisition, manufacturing, use and

disposal - can jeopardize envir entally sound and inable develop in our soci-

Environmental laws and regulations, which may confuse consumers and act as potential
trade barriers, are being promulgated in many parts of the world. Extended Producer
Responsibilicy (EPR) is an emerging strategy being used in Organization for Economic
Cooperation and Development (OECD) countries to achieve waste prevention and reduc-
tion, and increased use of recycled materials in production, among others (OECD, 1996).
EPR extends the responsibilities assigned to the producers and distributors in the past to
include responsibilities for the management of the product at the after-use stage. Ten OECD
governments as of 1996 have adopted national legislation that imposes EPR requirements
on producers of such products as electric/electronic products, packaging, automobiles, waste
paper, and motor oils (OECD, 1996).

The Blue Angel in Germany, the White Swan in the Nordic countries, the EcoMark in
Japan, the Environmental Labeling Mark in Korea and the Environmental Choice in Canada,
among others, signify and encourage the use of environmentally friendly products. These
so called environmental labeling programs, though voluntary in nature, can exert significant
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impact on the marker if the environmental awareness of the consumer is high. Hence,
ystems may act as potential technical barriers to trade.

these voluntary

Recently, texts and symbols emphasizing the environmental aspects of a product or service
have been more used frequently in product advertisements. The purpose of these types of
advertisements is to increase the market share by promoting the environmental friendliness
1ous consumers.

ol a product to the environmentally cons

The environmental claims made by a company (self-declared environmental claims), however,
are often non-verifiable. This in trn confuses the consumer. Since these unfounded
environmental claims are counter-productive to environmental consideration, regulations
regarding the use of environmental tcerms and symbols have been enforced in many parts of
the world. Such regulations are not only applicable to domestic products but also to imported
products. Hence these regulations also have the potential of being used as trade barriers.

The World Trade Organization (WTO) recognizes that environment related regulations
and practices and environmental terms/symbols can be potential trade barriers. In June
1995, the committee on Technical Barriers to Trade (TBT) in the WTO officially urged the
International Organization for Standardization (1S0) / Technical Commiteee (TC 207) to
complete the standardization of the environmental labeling program and self-declared
environmental claims as soon as possible.  One of four TBT principles includes the
standardization of environmental standards to promote international trade and to maintain
fair trade practices.

All these reasons and trends provide the backg d for the st ion work undertaken
by the ISO in the field of the environmental labeling. The following sections will describe
the contents of the Environmental Labels and Declarations (EL) standards, as well as the
major standardization activities.

he subcommittee (SC) responsible for environmental labeling standardization under the
2207 is SC3. The organizational chart of SC3 and assigned tasks are shown in Figure 1.

Chairman and Secretary- Australia
| Environmental Labels and Declarations

Convener: Sweden Convener: UK Convener: USA
2 Projects | Project
I Project
ELType | Type ll Self-Declared
General I
Guiding Principles Environmental Claims | Principles
and Procedures

Figure | :The SC3 Organizational Chart with Working Groups (WG) and Assigned Tasks
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The SC3 coined new terms, Type I and Type I1 EL, to differentiate a third party operated
certification scheme called eco-labeling from self-declared environmental claims. Type
EL represents the eco-labeling and Type 1, the company's self-declared environmental claims.
When a new third party scheme was brought into the SC3 for standardization, a new term,
Type 11 EL, was coined.

The overall goal of environmental labels and declarations is to encourage the demand for
and supply of those products and services that cause less stress on the environment, thereby
stimulating the potential for market-driven continuous environmental improvement (ISO
a, 1997). Manufacturers, importers and distrib are i d in using the

labels and declarations for the marketing of their products. However, the use of
envi | labels and declarations shall be made through communication of verifiable,
accurate, and not misleading information on environmental aspects of products and services
(ISO a, 1997).

WORKING GROUP 1 TASKS

Two separate tasks were assigned to this working group. One task was to standardize the
Type 1 EL program (ISO 14024) known as eco-labeling. The main emphasis of this
standardization is to establish basic requi and procedures for eco-labeling, such as
the sclection of product category and environmental criteria. The other task was the
standardization of the Type Il environmental declaration program. The feature of this
program is to identify the environmental burdens of a product throughout its life cycle.
Both programs are similar in that they are operated by third parties; however, the content of
cach program is completely different.

The first Type I EL program that appeared in the world is known as the Blue Angel program
in Germany. This program has been a success since its inception in 1977 and became a
world model for eco-labeling p Other prog; in operation today include the
White Swan in the Nordic countries, Environmental Choice in Canada, EcoMark in Japan,
and Environmental Labeling in Korea. At least 30 Type I EL programs are operated in the
world today; however, there are significant disparities among these programs. Some programs
are well recognized in the market, while others are not. For some programs it is difficult to
get the certification label, while for others, it is not.

Type I EL programs award their environmental label to products that meet a set of
predetermined requirements (e.g. product environmental criteria, product function
characteristics, etc.). The label thus identifies products which are determined to have less
stress on the environment within a particular product category. The key point here is how
the environmental friendliness of a product is determined. The standard on Type | EL
states that products should meet an environmental criteria which is based on life cycle
considerations (ISO ¢, 1997). This means that the product must demonstrate environmental
superiority over competing products throughout its life cycle.

The life cycle considerations imply that envi | burdens resulting from a product in
its life cycle must be identified and quantified. The environmental burdens are the only

T
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criteria in judging the environmental friendliness of a product. The program identifies the
key environmental criteria which are critical to the protection of the environment within a
particular product category. The selection of criteria shall not lead to the transfer of impacts
from one stage of the life cycle to another or from one medium to another without a netc
gain of environmental benefit (ISO ¢, 1997).

Selection of environmental criteria for a product category may be explained by citing an
example for a refrigerator. Assume that the life cycle assessment of a refrigerator showed
that energy consumption in the use phase, chlorofluorocarbon (CFC) usc as refrigerant in
the manufacturing phase and plastic components recycling in the disposal phase are major
sources of environmental burdens. Then the elecrricity consumption in the use phase,
CFC leakage in the manufacturing phase and recyclability or recycling percentage of the
plastic components in the disposal phase become the environmental criteria of the product
category named refrigerator. Specific values are assigned to cach environmental criteria,
which are used to determine which products  receive the cco-label. The practitioner
controls the percentage of products that are awarded the label by controlling the numerical
values for cach relevant criterion. This results in the selectivity of a label.

a pass-fail system; only products meeting the specific values
imposed by the Type | criteria can obtain the label. However, due to the selectivity principle,
only 20 10 30% of products are awarded the label within a particular producr category.
Products which cannor obtain the label may have disadvantages in compering against the
products which have the label.

The Type 1 EL program is

a

An alternative to the Type | program is the Type HI envitonmental declarations program
(ISO 14025). The Type 111 program is based on preset categories of parameters which are
determined from Life Cycle Assessment (LCA) results. Environmental burdens and impacts
accrued from the life cycle of a product are caraloged according to the preset ca
parameters. This is similar to the concepr used in food labels when nutritional informarion
is displayed on the label. The Type 1 environmental declarations practice, is to display
information of a product’s environmental burdens which would occur in it life cycle.

tegories of

The Type Ul environmental declarations program is not a pass-fail system. In addition, the
program is regarded more suitable for the transactions of raw materials, ancillary materials
ail consumers. This

and components among businesses rather than final products for re
fact indicates that the Type [l environmental declarations program may be a viable tool in
the implementation of a green purchasing network (GPN). Thus, the Type 11 program
differs from the Type | EL program.

WORKING GROUP 2 TASKS

The proliferation of environmental claims, particularly those which are non-verifiable,
deceptive and inaccurate,
Furthermore, most environmental claims did not consider the environmental burdens ofa
product or service throughout its life cycle. Therefore, there was a need for standards of
self-declared environmental claims which require, where appropriate, life cycle considerations

a major threat to the sound use of the environmental claims.
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be taken into account when such claims are developed.

Self-declared environmental claims (known as Type I EL: ISO 14021) are environmental
claims made without independent third-party certification. The claim may be made by
manufacturers, importers, distributors, retailers or anyone else likely to benefit from a such
claim.  Envi ental claims are symbols or graphics that indicate the
environmental aspects of a product or service. An environmental claim may be made on
product or packaging labels, product literature, technical bulletins, advertizing, publicity or
similar applications (ISO b, 1997). Terms such as ‘recyclable’ and ‘biodegradable’ are examples
of statements and the Mobius loop is an example of a symbol. The fundamental difference
between self-declared environmental claims and Type I and 111 programs are that the former
is made by the claimant while the latter by the third party.

The benefit for supporting self-declared environmental claims is that they may encourage
demand for those products and services that cause less stress on the environment, thereby
stimulating the potential for market driven continuous environmental improvement (ISO
b, 1997). However, the claims should be accurate, verifiable, and not misleading to ensure
fair competition in the market. Many nations have regulations and guides regarding the
self-declared environmental claims and impose penalties for those violating the regulations
and guides. Since there are many different regulations, the objective of this standard is to
provide some consistency in the use of self-declared environmental claims.

There are twelve specific claims that represent terms ¢ used in
claims thart are addressed in this standard. They are: Recycled Content/Recycled Material,
Reduced Resource Use, Recovered Energy, Waste Reduction, Reduced Energy Consumption,
Reduced Water Consumption, Extended Life Product, Reusable and Refillable, Recyclable,
Designed for Disassembly, Compostable, and Degradable. Specifications of these claims
and qualifications for their use are provided in the standard.

In addition to the specific claims, the standard provides general requirements for all
environmental claims. A total of eighteen specific requi is deli d. That self-
declared environmental claims shall be accurate and not misleading, be substantiated and
verifiable, be relevant to that particular product, be specific as to the environmental aspect,
be unlikely to result in misinterpretation, etc, are examples of the specific requirements.
One of the requirements is that the principles set out in 1SO 14020 shall also apply.

Claims that are vague or non-specific or which broadly imply that a product is
environmentally beneficial or benign shall not be used (ISO b, 1997). Examples are
environmental claims such as ‘envi lly safe’, ‘envi lly friendly’, ‘carth
friendly’, ‘green’, ‘nature’s friend’ and ‘ozone friendly’. Claims of sustainability are not
permitted.

The specific symbol selected in the standard is the Mobius Loop (Figure 2). Itisa graphical
symbol in the shape of three chasing arrows forming a triangle. The Mobius loop applies
to the product or packaging for claims of recyclable and recycled content (ISO b, 1997).
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50%
Recyclable Recycled content (50%)

Figure 2 : Examples of the Mobius Loop

WORKING GROUP 3 TASKS

This working group prepared 1SO 14020 which deals with the general principles of
environmental labels and declarations. These principles shall be applied to the development
and use of new environmental labels and declarations. This means that Type I, Type I,
Type I EL and any future standards on environmental labels and declarations shall include
the principles of this standard.

There are nine general principles. Key fundamental principles are that environmental labels
and declarations: (1) shall be accurate, verifiable, relevant, and non-deceptive, (2) shall be
based on scientific methodology. (3) shall not inhibit innovation, and (4) should consider
the life cycle of the product or service (ISO a, 1997). Other principles are related to
information used to develop the environmental claims, the process for developing labels,
administrative requirements, and trade issues.

The principle concerning trade (principle 2) is one of the most important pringiples in this
standard. It states that procedures and requirements for environmental labels and declarations
shall not be prepared. adopted, or applied with a view to, or with the cftect of, creating
unnccessary obstacles to international trade. It further notes thar the provisions and
interpretations of the WTO should be taken into account (15O a, 1997).

IMPLICATIONS OF ISO 14020 SERIES ON INTERNATIONAL AND.
DOMESTIC TRADE

The Type Il label s similar to the environmental data book in concept. However, there are
major differences. The Type 111 label lists environmental data of a single product quite
extensively, while the environmental data book lists a limited number of cnvironmental
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dara of all products belonging to a given product category. The information on the Type 11T
label is based on the critically reviewed LCA study results. The information in the
environmental data book, however, is not verified by an independent third party and use of
LCA results is not a mandatory rcquucmcnr This indicates that the Type 111 labcl pmvldxs
much more credible and transpa env | infe ion than the env

data book. For effective impl ion of the GPN, therefore, the Type I11 label would be

preferable to the environmental data book.

Self-declared environmental claims have been practised for a long time and are open to
everyone. No limitations in product categories nor selectivity principles exist. As long as
they comply with the requirements in 1SO 14021, producers can use the environmental
claims. However, the significance of ISO 14021 to international trade, among others, is the
requirement related to the process issue. This requirement says that “A self-declared
environmental claim shall be relevant to the geographic area where the corresponding
environmental impact occurs (ISO b, 1997)." 1t is followed by a note stating that “A
process-related claim can be made anywhere, so long as the environmental aspects occur in
the geographic arca where the process is located.” This means that environmental claims
relevant to the exporting country may be made in the imported country.
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DESIGN FOR THE ENVIRONMENT

ABU BAKAR JAAFAR
NORLINDA MOHD. ZAWAWI

Design for the environment (DFE) which includes elements of resource conservation and
prevention of pollution is being applied in various product sectors. DFE incorporates
approaches which are part of product concept, need and design. DFE consideration involves
material selection, material and encrgy efficiency, reuse, maintainability, and design for
disassembly and recyclability. This document contains material from the AFNOR Standard
on DFE, 1997.

The processing of a used product must be considered early in the design stage taking into
account requirements like demountability, reusability and recoverability as a function of
the product’s different possible future uses. A similar concept applies to the potential impacts
on the environment at each stage of the product’s life cycle.

This standard provides some general principles to assist designers in integrating the reduction
in the potential impacts on the environment into their practices. It is to be adapted to the
technical and methodological context specific to the company involved. Since there are
limitations to all methods, it is important to fully understand those specifications and take
into account the environmental dimension in the design and development of products.
The limits to the design choices are statutory, technical and economic, and they apply to
both environmental protection and product safety.

For all the stages of the product’s life cycle and also end of life, the designer shall comply
with the environmental regulations in force. He shall also take into account voluntary
commitment, such as good code of practice which agrees on returning of packaging material.

SCOPE

The standard provides guidelines, some general principles and information for the apphmuon

of DFE and is intended to enable designers to take into consid
aspects as carly as preliminary marketing and functional analyses phases up to the technical
choice and redefinition phases.

ion the env

The standard is applicable to all the sectors who wish to adopt, develop and adapt the
principles in the design and development of products. It does not provide the detailed
tuhmqur‘ to be implemented, but it encourages the configuration and adaptation of the
appropriate tools for each product.
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The standard also considers environmental factors when assessing the potential impacts
associated with the inputs and outpurs, and designing and the developing of products
irrespective of the scale of modifications or innovations involved.

GENERAL PRINCIPLES

The need to reduce all of the potential environmental impacts of a product over all stages of
the life cycle is well acknowledged and understood. To achieve this reduction progressively

and efficiently, it is crucial to

1. introduce the environmental dimension into the design methods thar deal with orher
dimensions of the design project: quality, cost, praduction time, and

o

take into account the global environmental dimensions to prevent designers from making
unfavorable decisions which would result in increases in environmental impacts.

Principle 1: Global Integration of the Environment

The integration of the environmental dimension into design considers the diverse categories
of potential impacts of a product assessed at each stage of its life cycle. This can resultin the
use of known environmental assessment tools.

Mudticriteria Approach

As much as possible the designer shall take into consideration the potential impacts including
samplings and discharges o air, land and water, and other criceria like odors, disfigurement,
land use, noise and hazards. This multicriteria approach ensures that the reduction of
potential impacts in one stage will not cause an increase in other stages (transfer of nuisance).
Any exclusion of an environmental criterion shall be justified.

Life Cycle Approach

The life cycle approach considers all stages of the life of product in order to assess the
consequences the product has on the environment. The principal stages of a product’s life
cycle are extraction of the raw materials, production, distribution, use and processing of the
used product.

Onein! yele stages and
to avoid focusing on the analysis of a single stage. For example, for products having a short
life time (packaging), consideration should be given to reduction at source or end-of-life
climination method. Conversely, for products having a long life time, consideration should
be on the use phase.

lapproach is t define the relative imporeance of the different life

Principle 2: Integration of the Envi into the Design Methods

The efficient integration of the environment into the design should be made at the upstream
phase and should integrate additional methods within the product design methods. As this
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integration can only be carried out progressively, it must be based on the continuous
improvement concept.

Integration of the Environment at Each Design Stage

The product design method comprises several stages: preliminary study, functional definition
of the product, preliminary design and detailed design. At each stage, choices in terms of
technical principles, geometric definition, materials, production method and assembly
method are made by taking into account certain economic, statutory and technical limits.

Because these choices depend on the nature and intensity of the inputs and outputs of each
life cycle phase, it is important to introduce additional procedures to the product design
method to integrate the envi | dimension at cach design stage.

Intervention as far Upstream as Possible in Design

During the design, the closer to the production phase, the more the possibilities for the
reduction of the environmental impacts of a product diminishes. Furchermore, the later
the environment is integrated, the more expensive the modifications will be. Therefore, the
environmental dimension should be introduced into the design as far upstream as possible.

In the case of value analysis, one of the first steps is to conduct functional analysis which
consists of organizing, characterizing and ordering into a hierarchy the functions of the
product. It is at this carly stage that the notions of environmental protection shall be
introduced (energy consumption, demountability, recoverability, contaminating emissions).

Continuous Improvement

The integration of the environmental dimension into design should be a continuous
improvement process resulting in the introduction of additional methods. Thus, it is possible
to take into account technical or market developments, both upstream (development of
new materials) and downstream (drawing up of new recovery process) of the product’s life
cycle.

It is also recommended that the feedback of the different experiences gained during the
different design process phases be organized to enrich knowledge base. For ple, all
information required for conducting an environmental assessment or set of design rules
should be shared with others involved in design.

Principle 3: Use of Evaluation Methods and Tools

To assist the designer in obtaining a product which presents reduced environmental impacts,
additional methods shall include at least environmental analysis tools and a series of impact
reduction strategies.

Environmental analysis tools allow the designer to make the best choices each time several
alternatives are offered within the product design process. These tools may be a set of
indicators specific to the company’s physical (mass, vol or technical
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parameters (percentage of recycled material, di ling time), suppl d by known

environmental assessment tools (LCA, energy content).

The impact reduction strategies discussed carlier shall assist the designer to improve the
product at each stage of the product design process.

Principle 4: Combination of Strategies for the Reduction of Potential Impacts

To reduce potential impacts for the same service rendered, the designer is advised to combine
the impact reduction strategics covering at least three strategies: optimization of the service
rendered by the product related to the same funcrional unit preservation of resources: and
prevention of pollution, waste and nuisances.

These strategies will enable the designer to investigate different paths which must be
considered. Their validity for a specific design project and for a given industrial sector shall
be verified. (Refer to Annex B of the Standard).

Strategy for Optimization of the Service Rendered by the Product

This third strategy is based on the notions of durability and dematerialization and comprises
improving the function, performance and use duration of a product without increasing the
potential impacts of the product over its life cycle. Dematerialization, in this context, refers
to trimming down, replacement of the sale of a product by a service or circulation of
ion rather than of materials.

inform

Strategy for Preservation of Resources

This strategy is aimed at reducing as much as possible the quantity of resources required for
a product without detriment to its functions. life time and performance. Furthermore, the
reduction at the source of the quantity of resources required for a product can lead o
reduction in pollution and nuisances. For example, less energy ¢ 4 means less e

into the atmosphere, less raw materials and energy 10 he extracted and less associated
transportation.

This strategy gives good results in the context of a given technological solution, but it is
more difficult to apply when ther gical advances. For example, the replacement
of an electromagnetic circuit with an equivalent electronic circuit results in an environmental
gain in weight and energy, and possible accumulation of other impacts on the environment
(toxic

e tech

Strategy for Prevention of Pollution, Waste and Nuisances

To reduce pollution and nuisances generated by a product over its life cyele, cura
processing methods are used including sewage treatment plants, smoke filters and waste
incincrators. However, this processing does not completely eliminate pollution, waste and
nuisances.  Instead it gives rise to depollution residue, such as sewage treatment plant
sludge, ashes and slag. Thercfore, preferable measures would be to handle the problem of
pollution, waste and nuisances at source in order to minimize the environmental impacts.

ve
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Principle 5: Dialogue and Partnership
Actors

To design products which are environmentally friendly involves a more collective approach.
A minimum of three partners participate in the design of the product: the designer, the
supplier and the customer. The designer shall consider the players of the end-of-life processes:
the recycler and the dismantlor.

The choices cannot be made separately and they shall thus rely on a set of data which meets
an expressed and realistic need. The partnership contributes some advantages because it
leads to more effective solutions and facilitates the integration of experience feedback.

Dialogue

The dialogue and partnership sought are for both the product design choices, and
c ication and sub collaboration. This involves transparency which can only
be limited by commercial secrecy constraints.

Information and Cooperation

Professional player information - The designer should regroup, match and validate the
information concerning the environmental aspects of the product. This information concerns
the use-related precautions, maintenance or the end-of-lifc operations. The designer should
make provision for procedures for transmission of this information to the professional players
who intervene in the product design at different stages of its life cycle and should ensure the
cooperation between the two parties.

Consumer information - Making provision for information adapted for the consumer can
form part of the product development data. This is likely to reduce the potential impacts
on the environment, in particular in the use phase, the maintenance operations and the end
of life.

For example, the instruction manual for a refrigerator can provide information on the
selection of the opti p thusavoiding the p deterioration of foodstuff,
and excess energy consumption.

IMPLEMENTATION OF PRINCIPLES

The application of the five principles discussed above is incorporated into the traditional
stages of product design and development.

Context

There are constraints in determining the product design choices. These constraints are the
market, usability, safety and economy, and impacts on the environment. These elements
determine the technical choices made at the design stage and are likely to have an
environmental impact.
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The designer’s ultimate objective will be to balance the advantages and disadvantages over a
large number of alternatives. Thercfore, itis recommended that the designer proceed in the
following stages:

1. Identification of the impacts on the environment

2. Hierarchical organization of these impacts

3. Consideration of the significant impacts in the selection criteria (final optimization)

Functional Analysis

A need analysis of the functions leads to the drawing up of the functional performance
specification which constitutes the designer's reference document. At this stage, possible
solutions will be explored during the course of the development to comply with the functional
performance specification, without favoring any of the solutions.

The functional unit should be precisely defined at this stage. The question of the use unit
which characterizes the expected result is linked to the functions being studied. The rationale
is to permit comparison between the different solutions; therefore the use unic will
subsequently serve as a comparison standard between the different solutions at environmental
level.

Quest for Technical Solutions

To satisfy the functions expected of the product and those listed in the functional performance
specification, the designer relics on the research department to identify and work out the
different solutions and technical orientations. In general, it is question of combinations
of interdependent solutions.

The different solutions identified make it possible to draw up an initial list of the available
information.  This information could include the materials implemented or energy
consumed, and could lead to the subsequent assessment of the environmental quality of the
product being developed.

Choice of a Technical Solution

Asdescribed carlicr in this section, the designer shall try to optimize all the criteria concerning
the market, usability, safety, economy and impacts on the environment. All of the technical
data relative to the design of the product within the framework of the solution is compiled
in the product specification.

Diverse Studies

Continuation of the product development materializes when a plan is drawn up which
leads to the manufacture of prototypes in accordance with the specifications.

Validation of the Chosen Solution

Tests and modeling of reduced-scale products are conducted on the basis of the prototype
or experimental models. The data obtained from the tests are compared with the reference
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data relative to the existing product.

Testing the solutions found based on the weak points detected throughout the life cycle and
ensuring that the scale factor does not result in any additional nuisances are advisable.

Industrialized Product

Once the product is industrialized, one can proceed with the actual size. The information
gathered can be useful during the industrialization phase for the final development of the
product, for improving its maintenance, for reducing the impact factors linked to the
production stages, for improving the specifications and for other relevant actions.

Product Use, Mai Phase and Experience Feedbacl

In the use, maintenance and end-of-life phase of the product, true data can be acquired in
view of new developments. The development cycle makes it possible to complete the study
and to draw conclusions for future products.

REFERENCES
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Annex A (informative)

Strategy for optimization of the service rendered by the product,
preservation of and red in pollution, waste and nui 2
ples of paths to be d

Itis recommended to the designer to examine the following paths, to identify those which
are pertinent within the industrial sector concerned and for the product concerned:
recovery of the expended but unused energies

use of energies of which the sources are renewable

possibility of reducing the transport distances

water savings

space optimization

weight and volume of the product and of its packaging

possibility of using low energy consumption products

possibility of promoting the circulation of information rather than that of the material
possibility of using renewable materials

recovery of the used products and of the production waste ( recycling, energy recovery, etc.)
possibility of taking back used products

making of marerials

possibility of reuse of the product’s components

use of recyclable materials

use of energetically recovered materials

* possibility of using biodergradable materials

demountability of products

optimisation of the product’s life time

product’s repairability

possibility of adding functions to the product

possibility of reducing product’s non-utilization time

possibility of streamlining the product

possibility of replacing the product by the sale of a service based on the corresponding
product

hazards related to the use of substances classified as dangerous by the regulations

noise reduction

* crc.

.

This list is not exhaustive, it is up 1o the designer to carry out creative rescarch work in
order to supplement it and adapt it to the product and industrial sector concerned.

In addition, it is advisable to determine, on a case-by-case basis, as to whether the technical
options corresponding to these paths increase or decrease the impacts related to the functional
unit.




ENVIRONMENTAL ASPECTS
IN PRODUCT STANDARDS

ABU BAKAR JAAFAR
NORLINDA MOHD. ZAWAWI
The development of 1SO 14000 Series of Standards on envi | systems
in 1993 has lead to the publication of six standards in 1997. The standards puhhshcd were:
1SO 14001 Specification with Guidance for Use
1SO 14004 General Guidelines on Principles, Systems and
Supporting Techniques
1SO 14010 General Principles of Environmental Auditing
1SO 14011 Procedures for Auditing of EMS
1SO 14012 Qualification Criteria for Environmental Auditors
1SO Guide 64 Guide for the Inclusion of Environmental Aspects in

Product Standards

Although these standards are still new to industry, many companies have already decided to
adopt them duc to increasing pressure from customers, local governments, various other
interested parties and the general public. ISO 14001 is the most popular standard because
by meeting its requirements, companies gain certification fmm an accredited ccruﬁcmon
body. ISO 14004 provides guidelines for companies to impl en 1
management systems to meet the 1SO 14001 requirements.

ISO 14010, 14011 and 14012 are guidelines for envir | auditing. These three
documents provide guidelines for companies on envi | auditing principles and
procedures, and on qualification of environmental auditors.

The 1SO Guide 64 is the guide for the inclusion of environmental aspects in product
standards. This sct of standards is intended for standard writers to consider environmental
impact in developing product standards. This article will further discuss these standards
and the inclusion of environmental aspects in product standards.
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SCOPE

The ISO Guide 64 has been developed in order to ensure that environmental impact is
taken into consideration in developing any product dards and is i ded for d
writers (any person taking part in the preparation of standards) with the following objectives:

¢ both negative and

1. To raise awareness that provisions in product standards can ha
positive environmental impact

2. To establish the relationship berween product standards and the environment

3. avoid provisions in product standards that may lead to adverse environmental impacts

4. Toemphasize that addressing envi laspects during the development of product
standards is a complex process and requires balancing competing priorities

3. To recommend the use of life-cycle thinking and recognized scientific techniques when

addressing environmental aspects of a product being standardized

To achieve the above objectives, the ISO Guide 64 provides the following guidelines:

1. General considerations that should be taken into account when developing product
andards that result in proper balance berween product function and environmental

impacts

Ways in which provisions in product standards may affect the environment during the

different stages of a product’s lite cycle

3. Techniques for identifying and assessing the environmental impacts of provisions in
product standards

4. Ways to reduce adverse environmental impacts resulting from provisions in product
standards

)

GENERAL CONSIDERATIONS

Every product has an impact on the environment at some stage in the product’s life cycle.
The impact can be local, regional or global, or a combination of all three. Identifying a
product’s environmental impacts is complex and this may have consequences at any or all
stages of a product’s life cycle. Agreement on environmenral cause-and-effect relationships
is also lacking.

Despite the difficulties involved, consideration should be given to a product’s environmental
impact when product standards are developed on methods (prevention of pollution, resource
se environmental impacts and on the intended use and

conservation, etc.) to reduce adver

possible misuse of a product.

A product’s environmental impacts should be balanced against other factors, such as product
function, performance, safety and health, cost, markerability and quality, legal and regulatory
requirements. Review of product standards should be considered whenever adverse
environmental impacts might be significantly reduced by the application of new knowledge.
Those provisions in product standards which are too restrictive may have the unintended
effect of stifling innovation, and these must also be taken into consideration.

13
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INFLUENCE OF PROVISIONS IN PRODUCT STANDARDS ON THE
ENVIRONMENT

In developing product standards, it is important to recognis
environment at different stages of their life cycle. The specific provisions of the product
ironmental aspects peculiar to the

¢ how products can affect the

standard will, to some extent, determine the relevant en
product covered by the standard. To avoid excessive or incflicient material or energy use,
provisions should not be too stringent w achieve the product’s purpose throughout its
ons that are unduly lax may force the product to be frequendly

expected life. Conversely, provis
replaced.

When specifying cither descriptive or performance requirements, provisions in product
standards affect the choices made during the design and production of a new or improved
product. During all stages of the product’s life cycle these choices can influence the following

factors:

L The inputs and outputs associated with production processes
2. The inputs and outputs associated with pac
3. The options for reuse and recovery, cluding recycling or energy recovery from the

product, its case of disassembly, repair and restoration

aging, transportation, distribution and use

4. The option tor disposal of the product and associated waste

The impacts these choices have on the environment will vary from product 1o product.

Notall products will affect environmental quality ac all stages of their life cycle.

Due to the interrelation of a product’s environmental impacts, emphasis on a single
environmental impact may change environmental impacts at other stages of the product’s
life

yele or in other aspects of the local, regional or global environment.

INPUTS AND OUTPUTS TO BE CONSIDERED IN THE
DEVELOPMENT OF PRODUCT STANDARDS

A product’s environmental impaces are largely determined by the inputs that are used and
the outputs that are generated ac all stages of the product’ lite cycle. Changing any input,
cither to alter the marerials and energy used or to influence a single output may aftect other
inputs and outputs. (Refer to Figure 1 of 1SO Guide 64).

Inpurs fall into two broad categories: materials and energy. Material inputs to the raw marerial
acqu ging and
storage), use/maintenance, reuse/recycling, and disposal of products can produce a variety

tion, product development. manufacturing, transportation (including pac

of environmental impacts. These impacts include depletion of renewable and non-renewable

tesources, detrimental land use, and environmental or human exposure to hazardous
materials. Material inputs also contribute to the generation of waste, emissions to air and

water, and other relcases to the environment.
In addition to material inputs. energy inputs are also required at most stages of a product’s

life cycle. Energy sources include fossil fuels. nuclear energy, recovered waste, hydroclectric,
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geothermal, solar and wind energy, and other sources. Each energy source has its own
environmental impacts.

The outputs generated during a product’s life cycle, comprise the product itself, intermediates
and by-products, air emissions, water effluents, waste materials and other releases to the
environment. Air emissions comprise releases of gases, vapors or particulate matter to the
air. Releases of toxic, corrosive, fl ble, explosive, acidic or odorous sub es may
adversely affect flora, fauna, human beings :md/or contribute to other environmental impacts
including depletion of stratospheric ozone or formation of smog. Air emissions include
releases from point or diffuse sources, normal operations, and accidental, treated and
untreated releases to the environment.

Another form of outputs are water effluents which comprise the discharge of substances to
a watercourse, cither surface or ground water. The discharge of nutrients or toxic, corrosive,
radioactive, persistent, accumulating or oxygen-depleting substances may give rise to adverse
environmental impacts including various pollution effects on aquatic ecosystems and
undesirable eutrophication of natural waters. Water effluents include discharges from point,
diffuse sources, normal operation, and treated, untreated and accidental discharges.

Waste materials comprise solid or liquid materials or products which are disposed of. They
may be produced any stage of a product’s life cycle. They are subject to recycling, treatment,
recovery or disposal techniques associated with inputs and ourtputs, which may contribute
to adverse environmental impacts. Other releases to the environment may encompass
emissions to soil, noise and vibration, radiation and waste heat.

TECHNIQUES FOR IDENTIFYING AND ASSESSING
ENVIRONMENTAL IMPACTS

Accurate identification and assessment of how provisions in product standards influence
the product’s environmental impacts is complex, and needs careful consideration by and
consultation with experts. Certain techniques are evolving to guide the identification and
assessment of a product’s environmental impacts. Although a complete understanding of
these techniques and their limitations requires extensive experience and study of the
environmental sciences, awareness of these techniques offers some general understanding
of how provisions in product standards may influence a product’s environmental impacts.

One example of such techniques is Life Cycle Assessment (LCA). LCA is a technique for
assessing the environmental aspects and potential impacts associated with a product by

mmpxlmg inventory uf rclcmm mpu!s and outputs of a system,

evaluating the p | impacts associated with those inputs and outputs, and
imcrpmmg the resilts of the inventory and impact phases in relation to the objectives
of the study.

1.
2.
3

LCA studies the environmental aspects and potential impacts throughout a product’s life
(cradle-to-grave) from raw material acquisition through production, use and disposal. The
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general categories of environmental impacts that need consideration include resource use,
human health and ecological consequences.

LCA can assist in

1. identifying opportunitics to improve the environmental aspects of products at various
points in their life cycle,

making decisions in industry, governmental or non-governmental organ
planning, priority setting, product or process design, redesign),

3. sclecting relevant indicators of environmental performance, including measurement

~

ions (strategic

techniques, and
4. marketing of products through environmental claims, eco-labeling schemes or
environmental product declarations.

LCA is still in the early stages of its development. Considerable work needs to be done and
practical experience must be gained to further develop the level of LCA practice. Therefore,
itis important that the results of LCA be interpreted and applied appropriately.

Another example of a technique for identifying and assessing environmental impacts is the
i | Impact A (EIA) which is described in IEC Guide 109:1995, Annex
B *Guidance on Environmental Impact Assessment (IEA) : Principles for the Electrotechnical
Industry’.

EIA can be used in studying environmental issues in product standards. It can assist in
meeting the requirements for an environmentally desirable product, including
environmentally compatible use, reuse and disposal of such a product. Materials and
substances that go into a product are particularly critical at the end of life. This consideration
leads to issues of the product’s recyclability and proper disposal.

The relevance and value of the technique used o idencify and assess a product’s environmental
impacts vary depending upon the product and the product scctor involved. Improper
application of the technique may result in an incomplete or distorted picture of the
environmental impacts and the trade-offs associated with a product.

RELATIONSHIP OF PRODUCT STANDARDS TO STRATEGIES AND
TECHNIQUES FOR ENVIRONMENTAL IMPROVEMENT

General Considerations

Provisions in product standards may both facilitate and hamper environmental improvement.
Unless necessary for important reasons (health, safety or performance of the produc), any
standards set should avoid specifying materials to be used in the products. Specifying
materials may preclude i ion and the develoy of new ways of reducing adverse
environmental impacts through the use of alternative materials. For instance, provisions in
product standards should not preclude the appropriate use of secondary or recycled marerials.
If materials are to be specified, consideration should be given to how the use of a specified
material will affect the environment at all stages of the product’s life cycle.
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d

In writing the product strategies and techniques for envi li
may be represented by resource conservation, prevention of pollution and dcslgn for the
environment.

Resource Conservation

Inaddition to environmental impacts associated with resource acquisition and use, resource
depletion is of grear interest lly. Resource depl refers to the process of
diminishing stocks of natural resources.

Renewable resources can be replenished a significant rates. This includes most biological
populations, such as timber resources. However, human activity can affect the rate of
replenishment of biological populations and lead to serious declines.

Non-renewable resources are those which cannor be replenished in the period of a human
lifespan. Mineral deposits, fossil fuels and biologically diverse species are non-renewable
resources.

Other than resource conservation, conservation of energy is also an environmental concern.
Different sources of encrgy, conversion v:mclcncv of selected souroes :md efficient use of
energy are areas that can result in enviro limpacts. Sub | trade-
offs may exist among energy sources.

Prevention of Pollution

Human and industrial activities result in releases to air, land and water. There are several
means of reducing these releases, including source reduction, material substitution, in-
process recycling, reuse, recycling and treatment to reduce hazards or volume.

There are also various types of releases which may lead o envi | impacts incl

climate change, ozone depletion, habitat alteration, impacts on blologlcal diversity and
other long-term impacts. When add g these issues, dard writers should consider
sector-specific expertise and precautionary approaches.

Design for the Environment

Design for the environment (DFE) which includes elements of resource conservation and
prevention of pollution is being applied in various product sectors. When developing product
standards, standard writers should be aware of these techniques. For example, DFE
incorporates approaches which are part of product concept, need and design. Considerations
involve material selection, material and energy efficiency, reuse, maintainability, and design
for disassembly and recyclability.
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STRATEGIES TO OVERCOME

BARRIERS TO ISO 14001 EMS DEVELOPMENT
AND IMPLEMENTATION FOR SMIs IN
MALAYSIA

ZULINA ZAKARIA
MUHAMAD AWANG
MOHD. NASIR HASSAN

A sound Environmental Management System (EMS) must be developed before an 1SO
14001 certification can be achieved and audited. Small and medium industries (SMls), in
both developed and developing countries, tend to face greater difficulties in developing an
EMS especially in terms of cost (UNCTAD, 1997). A good strategy with adequate efforts
will ensure the development of a sound EMS (Chong, 1998).  The preparatory work
involved in the development of an EMS is quite immense and depends on the current state
of the organization in terms of its environmental management (Block, 1997). While ISO
14001 EMS promises to stimulate internal impre and result ultimately in increased
market shares, the barriers that exist during the preparatory stages must be overcome.
Development of an EMS from the ISO 14001 standard is not automatic. 1SO 14001 EMS
standard provides only skeletal guidance, specifying that a company must undertake the
following:

1. Create an environmental policy

2. Set environmental objectives and targets

3. Implement a program to achieve those objectives

4. Monitor and measure the system'’s effectiveness

Correct problems

6. Continuously review the system and improve overall environmental performance

It is important to understand that conformance to ISO 14001 does not guarantece better
environmental performance. The standard is generic and only provides the framework
within which organizations will establish, achieve, and control whatever level of
environmental performance set by the organizations themselves. The standard is designed
in a manner such that it is at the discretion of the organization to ‘put the flesh on the
bones to realize actual benefits. In the course of an SMI's effort to create and develop its
own EMS, many potential barriers exist. Failure to recognize and overcome these problems
can lead to major difficulties in the setting up of the system.

This chapter presents an overview of the barriers to 1SO 14001 EMS implementation and
its impacts on developing countries. From the experiences of other organizations worldwide,
strategies are recommended for methods to remove obstacles that hinder organizations, the
SMIs in parricular, in their efforts to develop and implement EMSs.
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BARRIERS TO IMPLEMENTATION OF I1SO 14001 AND THEIR IMPACT
ON TRADE OF DEVELOPING COUNTRIES

Lack of Top Management Commitment

Lack of government incentives, insufficient information, and lack of awareness are some of
the possible reasons for insufficient ¢ i by the gement of firms in developing
countries to implement an EMS. Lack of management commitment might also be duc to
the perceived intricacy of the 1SO 14001 standard, confusion about the compatibility of
ISO 9000 and 1SO 14001, and the impression that implementation of the standard is

associated with too much paper work.

In Mexico, experience with 1SO 9000 has shown that the limited attention traditionally
devoted to procedures, documentation and records presents an obstacle for 1SO 9000
implementation. In Nigerian organizations, a preference for individual decision making is
often combined with a lack of clearly defined organizational structures and lack of employee
training. Many managers are not committed to implement any management system because
systematic measures might interfere with individual decision making. The required
documentation of processes and procedures, for example, could reveal malpractice,
corruption, or decision making following priorities such as personal requests from superiors,
religious requirements, or tribal loyalties.

Lack of Resources and Infrastructure

Alack of resources. such as information, capital, technology, training facilities, and qualified
consulants and auditors in many developing countrics might be a barrier to implementation
of ISO 14001 Alterations in the structure and operations of an organization required by
the standard involve experience and expertise that might not exist in developing countrics.

Small organizations in particular may find the high costs involved in complying with 1ISO
14001 prohibitive. A lack of clean technologies is a potential obstacle for developing country
producers in complying with environmental legislation and achieving conformity with 1SO
14001.

Developing countries describe the access to information on the proposed standards as
insufticient. Most developing countries do not have sufficient financial resources to attend
TC 207 meetings. Hence, it is more difficult for them to bring to the attention of policy
makers in their respective countries and thus to influence the standard-setting process. This
fact might also create the idea that the standards are largely a developed country issue and
may provide a guise for new types of conditionality,

ISO 14001 as a voluntary scheme is based on the existence of national environmental
legislation, which an organization can use as a basis to formulate its environmental policy
and objectives. This legislation is often lacking, under development, or is badly implemented
and enforced in most developing countries. Another difficulty might be that some regulatory
bodies do not recognize EMS because of different priorities within the existing legal system.
For example, in India, a command and control regulatory framework is encouraging end-
of-pipe pollution control, while EMS focuses on preventive strategies.
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Experience with ISO 9000 has shown that many developing countries do not have national
certification bodies to assess conformity with the specifications of the standards. Absence

of local conformity assessment infrastructure i the costs of compliance for exp
in developing countries. Hence, they are forced to seek registration by overseas certifiers or
international bodies. As with ISO 9000, even if certification infr xist in devel

countries, certificates issued by a local body might not be accredited by org:\niz:uionrs or
governments in the target markets because of a lack of confidence and credibility. Experience
with ISO 9000 showed that importers in industrialized countries often requested certificates
from reputable foreign or international bodics. 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 audi p | from developing
countries must obrain this expertise by enrolling in training courses from organizations
abroad. The problem with gaining credibility is that there is a strong reputation effect
involved. The credibility of a certification body might be considered differently by various
trading partners and is to some extent subjective.

Lack of Uniformity in Conformity Assessment

The generic nature of ISO 14001 leaves a lot of room for interpretation by users of the
standard.  Terms such as ‘relevant’, ‘significant’, or, the requirement of ‘continual
improvement” might be difficult to assess and are interpreted differenty by users (such as
consultants and certifiers) in different countries. As such, the influence of standard users
on international trade becomes very great. 1ISO 9000 has already been criticized for being
too commercial and thus open to misuse by consultants. There are different models of
national conformity assessment systems among developed countries. The criteria for certifiers
to certify organizations are not internationally harmonized. Auditors are not internationally
recognized, and auditor training can vary from country to country. 1SO develops
international standards, but it does not create an international framework for assessing
conformity to the standards. Stakeholders worldwide are understandably concerned that
the ISO 14001 specification standard be interpreted consistently, that the certifiers are
evaluated according to rigorous criteria, that auditors are competent to conduct third-party
audits, and that ISO 14001 certificates, once issued, are recognized worldwide.

Nature of SMIs and Implementation Issues

SMIs have been variously described as: (1) willful environmental offenders that are
unsophisticated and ignorant with respect to environmental practices, (2) conscientious
citizens doing their small part to help, and (3) entreprencurial innovators at the forefront
of green technologies and processes (Johannsen, 1996). It was suggested that the variant
nature of SMIs is the basis of reason why it is difficult for SMIs to implement EMS concepts;
hence other guidance standards for SMIs' use should be created. It was also suggested that
awareness, attitudes, and behavior of SMIs with respect to environmental practices are the
same as those of the general public. SMls also lack structural rigidities and often do not
have an environmental committee or ISO 14000 committee. They also do not have detailed
work plans (Johannsen, 1996; Stapleton et al., 1996).
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Implementation of an EMS is suggested to be similar whether it is in an SMI or a large
company. Many opinions have pointed that the “Deming” concepr of plan, do, check and
actand the principles embodicd in the ISO 14001 EMS are conservative in any setting and
in fact is said to be more effective compared to that of a larger company (Johannsen, 1997).
In smaller organizations, lines of ¢ ication are generally less complex, people perform
multiple functions, and access to management is easier (Stapleton et al., 1996; Cascio et al.
1996). In addition, the lack of structural rigiditics, such as those in SMIs, may allow for
easy changes to be made in the manner the organization operates (Block, 1997). However,
due to the nature of SMls, which often lack financial resources, technical expertise, time
and human resources, the problems arising during the developmental stages of an EMS
might become the major factor that prohibits an SMI from implementing an EMS. SMils,
in both developed and developing countries tend to face greater difficulties in developing
EMS (UNCTAD, 1997). In addition, development of an environmental management
system in developing countrics is more costly.

SMALL AND MEDIUM SIZED INDUSTRIES AND INDUSTRIAL
POLLUTION IN MALAYSIA

Small and medium industries (SMIs) are defined as manufacturing industries with a paid-
up capital or sharcholder’s fund of less than RM2.5 million and employing fewer than 75
full time workers (FMM, 1997). SMIs form the main manufacturers in the automotive,
clectrical and electronics, machinery and engineering, plastics, textiles, rubber, wood and
food industries. The important role of SMls in Malaysia's industrialization process has been
clearly stated in the Second Outline Perspective Plan (OPP2) (1991-2000) and Sixth Malaysia
Plan (6MP) (1990-1995). SMIs have been characterized as playing a vital role in the overall
national cconomic development as they contribute significantly in terms of income
distribution, employment generation, and as the necessary supporting industries in providing
parts, components and services to heavy industries and other businesses. The national
industrial policy aims to promote and upgrade inter- and intra-industry linkages among
SMls in order to ensure the success of larger industries.

SMIs are crucial in ensuring the success of larger industries and hence, indirectly enhance
the production capacity of Malaysia as an industrialising nation. However, many developing
countries have underscored the contributions of SM1 process and production methods to
overall pollution of the environment. One of the major obstacles faced by Malaysia’s effort
to protect and prevent further environmental degradation is the inability of SMIs to achieve
and demonstrate conformance and satisfactory performance in their environmental

management. Non-conformances to environmental regulations and other legal requirements
were attributed mainly to the lack of financial resources to alter production processes and
the management incapacity to deal with its significant environmental aspects (DOE, 1995).
However, no objective and documented evidence (pollution control costs, management
problems, production alteration costs, etc.) was ever brought to the forefront to veri
SMIS’ claims. As such, no cffective and problem-oriented corrective actions can be
undertaken to assist SMIs manage their problem and as an unfortunate consequence, the

fy the
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environmental degradation by polluung industries persists. There are regulations in place
to control SMI mdusmal polluuon in (hc Environmental Quality Act 1974 and it has
spcclﬁ gulatory ¢ ding sewage and industrial effluents, clean
air and scheduled wastes for both prescribed and non- prescribed premises. It was suggested
that the regulations stated in the EQA 1974 are adequate but are, however, ineffective in
controlling industrial pollution. The reason behind the mcﬂ‘ccnvcncss lies mainly in the
shortage of manp to carry out enfc d to the number of SMs to be
regulated. In 1995 alone, SMIs including food and bcvcmgc. paper, textile and rubber
based as well as electroplating industries had less than 75 percent compliance rate with

of the Envi | Quality (Sewage and Industrial Effluents) Regulations
1979. Similarly, metal ﬁmshmg and clectroplating, cement and wood industries were
identified as those with comp e problems (compliance rate less than 75 percent) with

the Environmental Quality (Clean Alr) chul:mons 1978 (DOE, 1995).

The developments in the international arena regarding the ISO 14000 standards has various
implications on the SMls in Malaysia especially those SMIs that are export oriented or
those attached to multinational organizations which are most d:ﬁnmvdy conforming to
the standard in order to maintain international market competitiveness. Penctration into
the global mvkc(phcc now not only demands improvements in product quality, production
capacity, pncmg and marketing strategics (FMM, 1997), but also demands sustainability in
industrial practices and envi lly safe products (Joh 1997). Itwas suggested
that the impact of ISO 14000 will be sugmﬁcam for businesses :xpomng to global markets
and their suppliers. Preparing for ISO 14000 today is no longer an option, but a matter of
survival in the market.

MALAYSIA AND ISO 14001

In light of the recent developments concerning the 1SO 14000 standards, the Malaysian
government has expressed a keen interest in encouraging industries to adopr a systems
approach towards environmental pollution control and management by incorporating
provisions for auditing of environmental management systems in the 1996 Environmental
Quality Act Amendment (Looi, 1997). Malaysia had also, through the Standards and
Industrial Research Institute of Malaysia Berhad (SIRIM), adopted in December of 1995
the ISO 14000 series! as the provisional (P) Malaysian Standards (MS). The decision by
the Malaysian government to include legislative provisions for environmental management
systems that are verifiable by auditing procedures demonstrates its serious interest in adopting
the ISO 14000 standard in regulatory reform initiatives. The choice made by the regulatory
body is clear; ISO 14000 is stated to be consistent with the concepr of sustainable
development and is compatible with various cultural, social and orgnniulion:d fmmcworks.
The embodiment of the concept of inable develog of the standard is i

as it has been the basis of environmental policy makmg in Malaysia (Sani, ‘)97) These
environmental policy directives were reinforced in the Malaysian Government’s Second

" 150 14001 and 150 14004 for EMS, and 1SO 14010, 1O 14011 and ISO 14012 for Auditing
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Outline Prospective Plan (OPP2) (1991-2000). The OPP2 is in accord with the goal of the
|

Seventh Malaysian Plan to continue the program on greater envi in
both government and private sectors and to prioritize responsible, sustainable and well
balanced use of natural resources to protect the requi nts of future i

There s little experience in implementing the ISO 14001 EMS standard in Malaysia. As of
January 1998, 34 companies have been certified. An analysis of its implications for
organizations and trade of Malaysia as a developing country can only be based on expectations
and experience with similar existing standards, for example, the ISO 9000 series. In the
following sections the 1SO 14000 standards and the standard’s impact on developing country
trade with specific reference to 1SO 14001 are discussed.

STRATEGIES TO OVERCOME TRADE BARRIERS AND DIFFICULTIES
ARISING FROM ISO 14001 IMPLEMENTATION IN MALAYSIA

The barriers to 1ISO 14001 develop and impl ion discussed above are most
likely applicable to the condition in Malaysia and are heightened in the SMIs. The following
paragraphs suggest mechanisms to support SMIs in Malaysia in their effort to integrate
environmental management into their export oriented development strategies so as to

enhance long-term competitiveness.

The ISO 14000 standards have the potential to ensure some of the negative impacts on
developing country trade associated with unilateral EMS standards are avoided. However,
whether ISO will achieve its goal of abolishing barriers to trade or even create new goals will
depend on many other factors that go beyond the standards setting-process. First, it will be
necessary that the 1ISO 14000 international standards be used as a basis for the design of
different national standards on environmental management in order to achieve the intended
harmonization. Second, the interpretation and application of the standards must be non-
discriminatory.  Third, there is a need for technical and financial assistance to support
developing countries in taking advantage of trading opportunities that can arise from the
ISO 14000 standards. Furthermore, 1SO should allow non-member countries access to
draft standards in order to minimize possible negative trade impacts arising from a time lag
in adjusting to standards’ requirements.

A

¢ of the Standard by G and Ind

P
The objective of the standard setting to harmonize the conflicting requirements in
international trade rests on the assumption that the 1O standard will be used as a basis for
the development of different national dards on enviro al manag s
Technical Barriers 1o Trade Agreement (TBT), the World Trade Organization (WTO)
encourages its member countries to use relevant international standards as a basis for their
national standards (Pflicgner, 1998). As a member of the WTO, Malaysia must carctully
control its activities on standards setting and conformity assessment with respect to the
TBT agreement which foresces practices for the preparation, adoption and application of
standards that prevent them from creating barriers to international trade.
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The Malaysian govi emment has taken a slgmﬁant step in its acceptance of the ISO standard
by adopting the dard as a Malaysian Standard in 1995. The govcmmcmhasa!somadc
lcgzl provisions for envi 1 system auditing in the EQA 1974, The
actions of the government might be due (0 the rccognmon of the potential impact that the
international standard will have on the nations export oriented businesses with the
anticipation of the trade liberalization phenomenon soon to occur in Malaysia. Nevertheless,
more can be done by the government to facilitate the acceprance of the standard on
environmental management by industry as elaborated in the next section.

Industries in Malaysia must also accept the standard in order to avoid any trade implications
on their exports. In particular, the SMIs must be encouraged to accept and implement the
standard in order for them not to be excluded from the local and international marketplace.
As experienced by other countries, non-compliance to the standard can become a local
barrier to trade. Multinationals in Malaysia, who are most likely seeking certification to the
standard might impose a certification requirement upon its vendors - mainly composed of
SMIs as well.

Technical and Financial Assistance

Acceprance of the standard by industry necessitates overcoming the various implementation
barriers as described earlier. These barriers include, among others - lack of top management
commirment, lack of resources and infrastructure, and high development and
implementation costs. Government and industry have to work together to create a favorable
atmosphere for acceptance of the standard in Malaysia.

Potential Role of Government

Malaysian exporters need to know the standards relevant for their export markets and need
to understand the standards’ requirements as well as procedures of conformity assessment.
One of the five lead agencies® designated by the government to coordinate assistance required
by SMIs. the Ministry of International Trade and Industry, with the assistance of the
Department of Standards Malaysia and SIRIM Sdn., can set up an information system that
caters specifically for Malaysian exporters.

Measures to raise awareness of the importance and potential benefits of ISO 14000 contribute
to an increased commitment of both government and industry. There is a strong need for
training and capacity building related to EMS in Malaysia. Training should focus on
representatives from government dards bodies, certification bodies, ¢ | and
industry leaders.  Assistance could also include teaching material and curriculum
development. The Ministry of Human Resources and the Ministry of Science, Technology
and the Environment could provide such assistance in cooperation with the local universiti
and teaching institutions.

* Minisery of Finance for pravision of financial asistance, Ministry of Intermational Trade and Industry for market promotion and
incentives Minisiy of Human Resoucesfo el training and g Miniscry of Science, Technology and Envitonment for
technical assistance and rescarch and d Unit (ICU), Prime Minister’s Department for
nfrastrucrure support (FMM, 1997)
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The high costs of implementing the standard incurred by the SMIs should be subsidized
and the funds should be provided by the Ministry of Finance.

Potential Role of Certified Industry

Certified industries in environmentally sensitive sectors have experience with environmental
issues and are a valuable source of expertise for small organizations in developing countrics.
The large ind in Malaysia should be e ged to provide ¢ ltation and assistance
aimed at transfer of clean technologies and ki how, for ple, in the form of visiting
firm consultants or experience-sharing workshops. Cooperative strategies within the private
sector, especially among SMIs, should be promoted and supported. Business associations
and networks as well as chambers of commerce are a source of expertise and an avenue for
communication which can help businesses identify the relevant environmental regulations
and keep abreast of ongoing changes.

Mutual Recognition

Mutual-recognition between certification bodies in developed and developing countries for
EMS would allow exporters in developing countries to benefit from their own certification
infrastructures and to reduce costs. One prerequisite for mutual recognition is an existent
standardization infrastructure in the developing country which can foster confidence of the
importing country in the certification process.

There are several certification bodies in Malaysia and it is vital that these certifiers be credible
in the international arena and their acivities be quality controlled.

Participation in Standard Setting Process

Active participation in the standard-setting process allows developing countries to advance
their interest and diminish any psy hological barriers that may arise from the perception
that the standards are imposed by industrialized countries. Malaysia has been an active
participant in the TC 207 meetings and this has to be continued so as to bring forth the
needs and interests relevant to the standards and Malaysian trade to the international
community.

CONCLUSION

The SMls play a vital role in the overall development of the Malaysian economy but
unfortunately they are the main contributors to environmental degradation. The ISO
standard on EMS has great potential in safeguarding the environment from industrial
pollution in addition to providing opportunitics for improving bottom-line benefits for
industries. Though voluntary in nature, i pl ion of the ISO dard has various
implications on Malaysian SMIs and the national trade. This paper has highlighted the
possible negative and positive impacts of the standard on developing country trade. The
paper has also suggested several measures that can be undertaken by Malaysia to ensure that
the standard not become a trade barrier 10 Malaysian exporters especially SMIs.  Such

must will be considered by Malaysians in dealing with the opportunities and
challenges posed by the ISO standards.
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