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1. INTRODUCTION

Never re-invent the wheel - without good reason.

Environmental Management has been around for a while. Why, then, did the ISO 14000 series of Environmental Management standards arise? A complex set of business, government and social pressure were and still are at play throughout the ongoing development of these standards. One important factor is the perceived value of having an Environmental Management System model to which an organization can be certified through an internationally recognized third-party auditing system. In a world of competing environmental claims, the appeal of an independent "seal-of-approval" is strong. Hence the re-invention of the "environmental management system" as an international standard.

There is nothing terribly new or innovative about the Environmental Management System described in ISO 14001. While its developers and promoters claim that it is based on the best existing practices, many recognize that it has shortcomings that render it potentially less effective than the EMSs that have been in place in the better corporations for some time, and possibly open it to abuse as corporate greenwashing. While decrying its shortcomings, the best the environmental advocacy community is able to hope for is that ISO 14001 becomes a useful lowest common denominator, and that the registrars (the external parties who register companies to the Standard) take seriously the requirements for credible environmental analysis and priority setting procedures, and continual improvement. This author agrees that the Standard has significant shortcomings that may reduce its credibility. The ISO 14001 EMS model however, if applied diligently, is an extremely effective model that can assist an organization to maintain awareness of and control over its environmental performance in an efficient manner.

Some of the grey areas in ISO 14001 involve the identification and analysis of the environmental interactions of an organization (called environmental "aspects" in the standard), and the setting of business priorities, objectives and targets with respect to environmental performance. Due to the need for the standard to be applicable to all sorts of organizations, specific procedures for environmental analysis and priority setting are not provided in the standard. The supporting guideline, ISO 14004 provides some assistance, and mentions terms such as "risk assessment", but remains quite generic (McCallum and Fredericks, 1996b).

It is up to the individual organizations that are trying to use ISO 14001 as their EMS model to define their internal procedures for identifying and analyzing environmental effects, setting performance goals, and establishing objectives and targets for achieving them. Consistent with the admonition to avoid re-inventing the wheel, it makes sense to review the techniques that have already been developed and proven that might be applied to these grey areas. The potential applicability of environmental impact assessment was investigated by McCallum and Fredericks (1996a), and risk assessment and management were considered by McCallum and Fredericks (1996b). This paper is a further development of that larger investigation.

2. DEFINITION OF TERMS

2.1 What is the ISO 14001 Environmental Management System Model?
This section is based on and heavily excerpted from McCallum and Fredericks (1996b). Environmental Management according to the ISO 14001 model is tool for an organization to keep aware of the interactions that its products and activities have with the environment and to achieve and continuously improve a desired level of environmental performance.

The ISO 14000 series of standards is comprised of several guideline standards and one specification standard - ISO 14001 Environmental Management Systems (see Table 1). The specification standard is the one to which a company can be registered, and then hang up the banner proclaiming themselves as an ISO 14001 company. The other standards are guidelines that a company may wish to use to help it achieve registration to the specification standard, or to address some specific environmental issue. At the time of writing, five of these standards, including the specification standard, have been published - as indicated in the Table.

TABLE 1

Standards and Guidelines in the ISO 14000 Series

Number
Title
Status 


ISO 14001
Environmental Management Systems - Specification and Guidance for Use 
IS

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

ISO 14010
Guidelines for Environmental Auditing - General Principles
IS

ISO 14011/1
Guidelines for Environmental Auditing - Audit Procedures - Auditing of Environmental Management Systems
IS

ISO 14012
Guidelines for Environmental Auditing - Qualification Criteria for Environmental Auditors
IS

ISO 14015
Environmental Site Assessments
NWI

ISO 14020
Goals and Principles of all Environmental Labeling
CD

ISO 14021
Environmental Labeling - Self Declaration Environmental Claims - Terms and Definitions
DIS

ISO 14022
Environmental Labeling - Symbols
CD

ISO 14023
Environmental Labeling - Testing and Verification Methodologies
WD

ISO 14024
Environmental Labeling - Guiding Principles, Practices and Criteria for Multiple Criteria-based Practitioner Programs (type I) - Guide to Certification Procedures
CD

ISO 1402X
Type III Labeling 
NP

ISO 14031
Evaluation of Environmental Performance
WD

ISO 14040
Life Cycle Assessment - Principles and Guidelines
DIS

ISO 14041
Life Cycle Assessment - Life Cycle Inventory Analysis
DIS

ISO 14042
Life Cycle Assessment - Impact Assessment
CD

ISO 14043
Life Cycle Assessment - Interpretation
CD

ISO 14050
Terms and Definitions - Guide on the Principles for ISO/TC 207/SC Terminology Work
DIS

ISO Guide 64
Guide for the Inclusion of Environmental Aspects in Product Standards
ISO Guide

The specification standard, ISO 14001, outlines the planning and operational elements of an acceptable EMS, and requirements for review and improvement (ISO 1996a, and see Table 2). The guideline standard ISO 14004 (ISO 1996b) provides general guidance on EMS principles and supporting techniques consistent with and intended to assist in implementing ISO 14001. An organization not interested in registering to ISO 14001 may still find ISO 14004 relevant to its environmental management.

ISO 14001 does not replace regulations, legislation and codes of practice (such as Responsible Care®) that an organization has to comply with. Rather ISO 14001 provides a system for monitoring, controlling and improving performance regarding those requirements. ISO 14001 is the package that ties the mandatory requirements into a management system which is made up of objectives, targets and programs focusing on meeting and exceeding mandatory requirements with a focus on pollution prevention and continuous improvement initiatives.

How do ISO 9000 and ISO 14000 Compare?

Those familiar with ISO 9000 find it useful to relate ISO 14000 with the more well-known ISO 9000 series of quality management standards. The management system components of ISO 14001 were designed to be as consistent as possible with those of ISO 9000. Quality assurance is aimed at meeting customer requirements, the efficiency of the production process and continuous improvement. ISO 14001 is aimed at these, and more: ‘customer requirements’ has expanded to include regulatory and other mandatory environmental requirements; and ‘continuous improvement’ is not only driven by ‘customer’ expectations but also by priorities and objectives generated internally by the organization. A company with an ISO 9000 registration has a good foundation for ISO 14001 and both can be part of an organization’s overall Management System. However, ISO 9000 is not a prerequisite for ISO 14001.

ISO 14001 uses the same fundamental systems as ISO 9000 such as documentation control, management system auditing, operational control, control of records, management policies, audits, training, statistical techniques, and corrective and preventive action. An organization with an ISO 9000 registration will find that they are a long way towards an ISO 14001 registration from the outset. Even though there are differences, the management system is generally consistent in both the standards. The approach to management common to ISO 14001 and ISO 9000 serves as a "model" to be adapted to meet the needs of the organization and integrate into existing management systems. The standards have been designed to be applied by any organization in any country regardless of the organization’s size, process, economic situation and regulatory requirements.

TABLE 2

ISO 14001 Environmental Management System Elements

ISO 14001 Clause 4.2

An effective EMS is driven by senior level commitment to the ENVIRONMENTAL POLICY

ISO 14001 Clause 4.3

The EMS is developed in a thorough PLANNING exercise that identifies:

· significant environmental aspects of the organization, and 

· legal and other requirements; 

and generates

· objectives and targets for environmental performance 

· environmental management programme(s) for delivering the environmental policy. 

ISO 14001 Clause 4.4

IMPLEMENTATION AND OPERATION of the EMS is accomplished through:

· training, awareness and competence, 

· communication, 

· EMS documentation, 

· document control, 

· operational control, and 

· emergency preparedness and response. 

ISO 14001 Clause 4.5

Performance is assured through CHECKING AND CORRECTIVE ACTION, including:

· monitoring and measurement, 

· correction of non-conformances, and preventive action, 

· appropriate maintenance of records, and 

· EMS auditing 

ISO 14001 Clause 4.6

The ongoing relevance and continual improvement of the EMS is a function of MANAGEMENT REVIEW

How Do You Implement ISO 14001?

The EMS defined in ISO 14001 comprises a continuous improvement loop. Procedures to undertake the elements described in Table 2 are to be incorporated into the organization, and many of the activities and decisions involved are to be repeated on appropriate schedules to maintain the relevance of their results to the organization and continually improve the system. The first time through the loop will probably be the most demanding, and involve the most original work. While the standard describes what needs to be in place in a relatively user-friendly fashion, it is still a definition of ‘what’, and not a description of ‘how’. Therefore, activities not described in the standard are often necessary to enable an organization to meet the specifications.

Implementing an ISO 14001 EMS requires: executive familiarization, strategic planning of the implementation project, assessment of the organization’s current EMS elements against the specifications of the standard, review of the organization’s current environmental performance (sometimes involving technical studies), establishment of the EMS elements identified in Table 2, and various kinds of staff training. Organizations frequently already have in place a number of the elements, to some level of development. Some organizations will already have paid close attention to the environmental issues of relevance to them. Getting the loop started will be a different exercise for this type of organization. Indeed, there may already be a loop in place that simply needs modification. In other instances, a great deal of ground work may have to be done to establish the loop and get it operating.

Because different organizations will be at different stages of preparedness upon beginning the process, and because different organizations will be structured differently and have different environmental concerns, there is no single process that all organizations follow in implementing ISO 14001. Exercises termed ‘gap analyses’, ‘initial reviews’ or ‘baseline audits’ are frequently discussed with respect to implementing ISO 14001. In fact, an Initial Review is outlined in the ISO EMS Guideline document, ISO 14004. Indeed, the loop has to be started somehow, but the appropriate start will depend on the organization itself.

Three main pieces of the puzzle need to be put in place early in any implementation process: (i) an analysis of the status of the existing EMS elements in contrast with the specifications of the standard; (ii) an initial assessment of environmental performance with respect to significant environmental concerns; (iii) a policy development exercise reflecting, among other things, the environmental interactions of the organization.

The order in which these are undertaken, and the exercises contributing to them, will differ between organizations, but all organizations need the results, and defensible processes for updating them. Recognizing the impossibility of doing so, the following attempts to describe a generic ISO 14001 implementation exercise.

Senior management commitment is essential before embarking on an ISO 14001 program. Once senior management is committed, they need to provide a focus for the Environmental Management System by defining the organization’s environmental policy. This policy must include, among other things, a commitment to continual improvement, prevention of pollution and compliance with legislation and regulations. Policy may be developed at the outset, or through a longer exercise, and is subject to ongoing consideration.

The first Planning exercise (Clause 4.3, Table 2) takes into account the three pieces of the puzzle noted previously, and all applicable environmental regulations, existing processes, documentation, work practices and effects of current operations.

Both in the first Planning exercise and on an ongoing basis, the organization’s activities, products and services must be evaluated to determine their interaction with the environment and the significance of any resulting impacts. The identified impacts are then used as a basis for setting environmental objectives and targets within the organization. Objectives and targets also need to take into account relevant legal and regulatory requirements, financial, operational and business requirements and the views of interested parties. Interested parties may be people or groups, such as neighbours or interest groups, concerned with the organization’s environmental performance.

An objective is an overall goal which may be as simple as "meeting or exceeding regulations" or "reduction in energy consumption". It is helpful to have the objectives quantified, but this is not uniformly essential. The targets must be quantified and provide mileposts and measurements as to the achievement of the objectives.

The objectives and targets used by a given organization are set by that organization, not by the ISO 14001 standard. Identifying the impacts, judging their significance and setting reasonable objectives and targets are some of the major challenges presented by ISO 14001 (see McCallum and Fredericks 1996a,b).

Environmental management programs are then developed to deliver the policy and reach the objectives.

Based on the results of the first Planning exercise, a first implementation plan is developed. Implementation planning is similar to project management and the steps, scope, goals, time-frame, costs and responsibilities need to be defined so that the resulting Environmental Management System, which addresses the organization’s policy and promotes continuous improvement, can be phased in to existing operations. The implementation plan sets the framework for participation of the responsible and affected parties within the organization. The elements noted in Clause 4.3 form the framework for ongoing implementation of the environmental management programs.

Maintaining an ISO 14001 Environmental Management System

Once the Environmental Management System is implemented, its progress needs to be continually measured and monitored. Routine measurement and monitoring must be undertaken regarding the activities which have been identified to have a potential for a significant impact on the environment.

Routine auditing and review are fundamental to achieving continuous improvement. Environmental as well as management components will be required in the audit program. Audits of an organization’s Environmental Management System does not replace, but rather complement, the issue specific environmental audits that may be conducted externally by regulators and consultants or internally by environmental engineers or other qualified personnel. Where issue specific audits address regulatory compliance, site assessment or emissions, the Environmental Management System audits address effectiveness of the management system. Periodic Environmental Management System audits are needed to determine whether the Environmental Management System conforms to the requirements of ISO 14001, that the program is implemented and is continually improving.

To ensure the continuing effectiveness of the Environmental Management System, management must regularly review and evaluate information such as the results of audits, corrective action, current and proposed legislation, results of monitoring, and complaints. This review allows management to look at the system and ensure that it is, and will remain, suitable and effective.

Integrating the ISO 14001 Environmental Management System

The Environmental Management System should be integrated with the organization’s other activities. If is seen as a separate program, it may be difficult or impossible to maintain. The objectives, targets, procedures and systems should be part of routine operations related to the on-going activities of the organization.

It is important to remember that ISO 14001 is not an add on-program. Nor is it about "environmentalism" or being "green". An effective Environmental Management System is the consistent and systematic control of procedures or operations, products or services which can have a significant impact on the environment. It is obviously concerned with environmental performance, but what it is about is effective corporate management towards.

An organization which has effectively integrated an ISO 14001 Environmental Management System with its other business management systems is well on its way towards managing its processes with a view towards compliance, consistency and continual improvement, and can accrue the accompanying benefits.

2.2 What is Risk Management?

The draft Canadian risk management standard (CSA, 1996) defines risk management as: "the systematic application of management policies, procedures and practices to the tasks of analyzing, evaluating, controlling and communicating risk." That standard is titled ‘Risk Management: Guideline for Decision Makers’ and outlines the risk management decision process illustrated in Figure 1.

FIGURE 1

Steps in the CSA-Q850 Risk Management Decision Process, detailed version, from CSA (1996)

Initiation
· Define the problem or opportunity
· Identify Risk Management Team
· Assign responsibility, authority, and resources
· Identify potential stakeholders




Preliminary Analysis
· Define scope of the decision(s) 

· Begin Stakeholder Analysis 

· Begin to develop Risk Information Base 

· Identify possible exposures to loss using risk scenarios 




Risk Analysis
· Estimate frequency of risk scenarios 

· Estimate consequences of risk scenarios 

· Refine Stakeholder Analysis through consultation 

· Update Risk Information Base 




Risk Evaluation
· Risk Management Team meets to integrate the information from Risk Analysis, including costs 

· Integrate benefits and update Risk Information Base 

· Assess acceptability of the risk 




Risk Control and Financing
· Identify feasible risk control options 

· Evaluate risk control options in terms of effectiveness, cost, etc. 

· Assess stakeholder acceptance of residual risk 

· Evaluate risk financing options 

· Assess stakeholder acceptance of proposed action(s) 




Action
· Implement chosen control, financing, and communication strategies 

· Risk Management Team evaluates effectiveness of risk management decision process 

· Establish ongoing monitoring process 

The decision process illustrated in the figure is intended to assist decision makers to acquire, analyze and evaluate the information needed to make decisions in areas affected by risk. The process is designed to help decision makers arrive at informed judgements as to the significance of a risk, what level of the risk is deemed acceptable, what level of control might be appropriate, and how to communicate about the risk with stakeholders. Further, it outlines methods of establishing specific actions that may be desirable with respect to the risk, and implementing and checking the effectiveness of those actions.

The standard discusses in detail the considerations in moving from one stage of the process to the next, the options at each point being to end the process, go to the next step, take a specific action, or go back and obtain further information. The decision as to what to do is based on the decision maker’s comfort level with the extent of available information, the apparent characterization of the risk, and the acceptability of a decision to do nothing or take a specific action. The process allows decision makers to take obvious actions and review aspects in more detail at the same time.

Using the process properly forces an organization to develop specific criteria for determining levels of risk acceptance (not identical, but related to determining significance). Consequence-Frequency diagrams, such as that illustrated in Figure 2, are often used to assist in this effort. Determining the absolute values for the consequence / frequency relationship thresholds between acceptable, tolerable and unacceptable risks can be a very difficult exercise. A diversity of information may need to be applied, including technical risk assessment results, the sensitivities of interested public groups, government expectations, industry norms and standards, company policies and so on.

FIGURE 2. A Graphic Representation of Risk Acceptance According to Consequence and Frequency of a Risk (Consequence-Frequency Diagram)
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Particularly helpful to management, the process establishes a consistent procedure that can be applied to risk-based decisions. Consistency enhances the ability to review and improve performance - one of the aims of the monitoring component of the ‘Action’ step of the process.

At this point it is helpful to point out the distinction relationships between issue-specific risk management and corporate risk management. The CSA risk management decision process is suited to decisions and subsequent actions regarding specific risk issues (issue specific risk management). Corporate risk management sets the framework in which to identify and make decisions regarding individual risk issues, to place individual risks in the overall context of corporate priorities, and to monitor and evaluate ongoing performance - both of the ability to make risk-based decisions and the success of their results.

Specifically, the setting of acceptability thresholds in the Consequence-Frequency assessment of a risk is one example of where the corporate approach should set parameters for issue-specific decision making. In this, and all relationships between issue-specific and corporate risk management, communication between those responsible is essential: risk decision makers must understand the corporate context, and those who set the context must understand the risks.

A further relationship between issue-specific and corporate risk management exists when an organization determines to apply consistent process to studying and addressing all risk issues. Such consistency allows evaluation and improvement of performance and, along with setting consistent decision making criteria, forms the basis of a true corporate risk management system.

As Shortreed (1996) pointed out, the CSA risk management decision process is typical of recent descriptions of the issue-specific risk management process, with the exception that the ‘Initiation’ and ‘Action’ steps link this process firmly to the higher level of corporate management, as opposed to being simply a way to make decisions about individual projects or risk scenarios. Shortreed (1996) described this higher level of management, pertaining to risks, as the corporate ‘Safety Management Systems’. Wishing to avoid a proliferation of terms, I have referred to this as the corporate risk management level.

Shortreed (1996) listed seven elements of successful corporate risk management:

1. Commitment to an integrated safety management system and a set of safety values; 

2. Priority setting based in part on the analysis of risks, usually in numerical form, supported by data and a knowledgable staff; 

3. Willingness to audit and review safety systems, often by external people; 

4. Communications, feedback and corrective action based on monitoring of safety, e.g. retraining, conflict resolution, implementation of redundancy, safety exercises, etc.; 

5. Willingness to revise organizational and management structure when monitoring and data indicate there is a problem, this might include reassignment of responsibilities, introduction of periodic internal audits, etc.; 

6. Policies for change management that assign a higher level of care for potentially more hazardous changes; 

7. Active participation in external standards organizations, conferences, community emergency planning, etc. 

These elements are intimately related to corporate management culture, and fundamentals of the organization’s structure, supported by specific, consistent procedures.

In discussing corporate risk management, Shortreed (1996) emphasized the need for those responsible for risks in an organization (senior management) to know pertinent information about the risks, and for senior management to have the capability to manage the risks. Pertinent information to know includes: the magnitude and sources of the risks; scenarios for the higher risks; the needs, issues and concerns of stakeholders; strategies for risk control; and measures of performance against risk levels and stakeholder trust. The capability should be at the level of understanding, responsibility and authority to assess the risk, control the risk and monitor the risk.

3. ELEMENTS OF COMMONALITY

Risk Assessment provides the information upon which risk managers make their decisions. This information is comprised of data and interpretations thereof. Environmental Management requires that risk managers make decisions relating to environmental risks. At least three types of information are required to enable risk managers to address environmental risks: (i) data regarding the organization’s environmental performance and relevant environmental issues; (ii) criteria upon which to base environmental risk decisions, and (iii) a framework in which to make risk-based decisions. The fields of environmental assessment, risk assessment and risk management have much to contribute to this information base.

McCallum and Fredericks (1996b) investigated the utility of risk assessment and risk management in implementing an EMS according to ISO 14001, and determined that ISO 14001 establishes three requirements with significant relationships to risk assessment and risk management:

1. An organization must develop and maintain a procedure to identify the "environmental aspects" of its operations. This includes its activities, products and services, and those of other organizations over which it can be expected to have influence. The organization must determine those environmental aspects which have or can have "significant" impacts on the environment. The organization is also to ensure that the aspects related to these significant impacts are considered in setting its environmental objectives. Risk analysis techniques can form an important part of the procedure used to identify and evaluate a company’s environmental aspects, thereby helping to address one of the grey areas in ISO 14001.

2. An organization must develop and work towards environmental objectives and targets, as relevant to each function and level within the organization. The quantitative results of risk analysis can help to establish objectives and measurable targets, thereby helping to address another of the grey areas in ISO 14001.

3. The organization must perform a periodic management review of its EMS, to address the possible need for changes to policy, objectives and other elements of the EMS. Having concrete information to consider, such as that provided by risk analysis, greatly assists the management review function. 

McCallum and Fredericks (1996b) investigated these three areas in some detail. Further, it was determined that risk assessment and risk management could contribute to decision making regarding environmental issues addressed in the EMS.

Decision making regarding environmental matters is to be undertaken in the context of an organization’s overall priorities and policy towards environmental affairs. Further, ISO 14001 specifically states that environmental decision making should take into account relevant legal and regulatory requirements, financial, operational and business requirements and the views of interested parties. Environmental risks and opportunities are to be viewed in the context of other risks and opportunities, as facilitated by utilizing a risk management model such as that provided by the CSA process, connected to the higher level of corporate risk management.

The potential contribution of risk management to an ISO 14001 system is significant. Aside from looking at how risk analysis and management can contribute to an EMS, it is also instructive to observe basic commonalities between risk management and EMS elements. These are considered with respect to the seven elements of successful corporate risk management, presented previously.

Commitment to an integrated safety management system and a set of safety values 

Senior level commitment is one of the basic tenets of ISO 14001. Only with this commitment can a comprehensive system be developed, implemented and live over time within the organization. The ‘value set’ is by senior management in the environmental policy which is designed to be mobilized into specific programs and procedures. 

Priority setting based on the analysis of risks supported by data and a knowledgable staff 

The potential for risk analysis to contribute to information generation and priority setting was just discussed. This occurs during the initial review and planning of the EMS and is updated on a reoccurring schedule as part of Management Review and continual improvement. ISO 14001 also establishes requirements for appropriate training and communications, so that staff are capable of performing what they are responsible for. 

Willingness to audit and review safety systems, often by external people 

Both internal and third party audits are required under ISO 14001. Regarding internal audits, most practitioners advise clients to ensure that those auditing an EMS element do not participate or have responsibility within the organization for it. 

Communications, feedback and corrective action based on monitoring of safety 

Effective internal communications regarding EMS issues and procedures must be established under ISO 14001. ISO 14001 also requires the establishment of procedures for identifying non-conformances, and implementing corrective and preventative measures. These measures can involve any aspect of policy, corporate structure or operations. 

Willingness to revise organizational and management structure when monitoring and data indicate there is a problem 

While the willingness to actually resolve problems cannot be established by a standard, maintaining ISO 14001 registration would (hopefully) be difficult if an organization continually resisted the preventative measures and organizational changes identified through ongoing monitoring and Management Review. 

Policies for change management that assign a higher level of care for potentially more hazardous changes 

The EMS structure and programs, and the procedures for establishing objectives and targets are to be keyed to the significance of an organization’s environmental aspects. These elements must be defensible to a third party ISO 14001 registration auditor. 

Active participation in external standards organizations, conferences, community emergency planning, etc. 

This element does not directly relate to ISO 14001 requirements. Even so, the ISO 14001 requirements for training, awareness and competence of staff, and the consideration of the views of interested parties, are consistent. 

In addition to addressing these elements of successful corporate risk management, ISO 14001 incorporates document control and record keeping functions designed to ensure that the system is functioning, and providing the ability to prove it. Further, in addition to generating relevant information and making appropriate priorities, ISO 14001 requires that specific programs be implemented to deliver them. These elements would support corporate risk management as well.

It has been stated that:

"...unmanaged risks (have been identified) as a major cause of business failure and poor performance. Examples such as Dow Corning, Bhopal, and Valdez demonstrate how an unmanaged risk can impact the bottom line. Less dramatic are the day to day losses of customers, production, equipment and good will which can also erode profits. Fortunately there are a number of risk management tools available that can reduce risks and improve business decisions 

"Risk management tools are only effective to the extent that they are used by decision makers. The fire at the Sandos warehouse in Basel Switzerland was identified by a Zurich Hazard Analysis and as a result insurance coverage was not written for the risk. However, no actions were taken by the company to reduce the risk - for example, consultation with the Basel fire department to agree on a "let it burn, no water" strategy would have prevented the pollution of the Rhine River." 

Shortreed (1996), p 1. 

ISO 14001 establishes a framework to ensure that risk management tools are used. Inasmuch as they are established as elements of the ISO 14001 EMS, third party registration requires that the tools be understood and used, and that their effectiveness be monitored.

An EMS according to ISO 14001 requires that environmental management be undertaken consciously and consistently, throughout an organization’s scope of activities. The environmental implications of decisions are to be known in advance, and used to inform the decision. Inasmuch as environmental risks are involved in decisions, ISO 14001 requires that environmental risk management must be undertaken, whether it is formally identified as such or not. Environmental matters must be assessed and that information used in whatever framework exists to make risk management decisions.

4. FORGING THE LINK

Each management system advocate tends to hold their own "pet" system as the overall saving grace that must be applied to the whole organization, and which all other management activities must feed into and conform with. The only truth in this is that for any given company, management attention must be focussed on a clear set of priorities; competing management systems are a bad idea. The nature of that focus, however, must be appropriate to the company’s business environment and existing, and foreseeable, corporate culture.

Yet no company can afford to have a single-minded focus. Each company will have a unique blend of concerns to manage, generally including finances, human resources, quality of product or service, customer relations, health and safety, environmental interactions, and possibly others. Figure 3 attempts to illustrate the intersection of the various aspects of business management. The figure is meant to be illustrative, not exhaustive, and so aspects relevant to a given organization may be absent.

FIGURE 3. Relationships Between Business Management Systems, from McCallum and Fredericks, 1996b
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Inasmuch as there is uncertainty, there can be risk involved in all of these aspects of management. Therefore, at the core, as illustrated in the figure, there is management of risk. Since the management of risk can apply to all of these areas, it would therefore seem to be a common denominator, and a candidate for being the central, integrating management system. But what about management functions that do not involve risk? Management cannot be solely focused on risk, either.

Each organization, whether consciously or not, develops its own management approach, incorporating each distinct management system to the extent it deems relevant to its success. Each organization develops links between these management systems based on its understanding of their interrelationships and relative importance - once again consciously or not.

The fundamental consideration in linking management systems must be the nature of the link. Any given business must focus on a management system consistent with its business needs. While looking to increase efficiency by integrating management functions, the appropriate contribution or position of each management model must be established. In the situation discussed in this paper, the first area to clarify is whether: (i) risk management will be contributing to the ISO 14001 system; (ii) ISO 14001 will be contributing to risk management; or (iii) both will be contributing to another overall management system.

This is not a trivial distinction because all management system activities must be keyed to some significant purpose.

In a major steel company, one production facility may need to be registered to one of the flavours of ISO 9000, several facilities (possibly including the first) may need QS 9000 registration, some may need to adopt Responsible Care, and one or two may eventually need to registered to ISO 14001. The whole operation may need to conform with an industry standard such as SISEP. Each individual requirement concerning each specific production facility responds to a specific market need. While it may be essential to register that facility to a given standard, it may make no sense at all to register the entire operation to it. (QS 9000, the automotive industry quality management standard that is required of automotive industry suppliers, is an obvious example of where this situation might hold.) In this instance, the large, multi-facility manufacturer may determine that the overall corporate view is best served by adopting a risk management approach to corporate decision making. Other specific management systems required for market purposes will be "engineered" to serve the corporate risk management system.

In the case of a metal plating factory, it might be determined that ISO 14001 provides a comprehensive model for decision making, compliance management, performance tracking and continual improvement, and that registration to the standard provides a market advantage in a market driven in significant part by concern over environmental performance. Risk management techniques may be found to assist in conforming with the requirements of ISO 14001, and therefore will be used as elements of the ISO 14001 system.

For a small auto parts manufacturer, QS 9000 may be judged to be the ticket to survival. Both ISO 14001 and risk management techniques may be judged to provide desirable enhancements to overall management, but the focus must be on maintaining QS 9000 registration.

In each of these different cases, a judgement is made as to the relative importance of the different management systems with respect to managing the overall organization. (It is not intended that the reader should take the example given as recommendations regarding how the types of organizations mentioned should view the different management systems. The examples are simply illustrative.)

5. CONCLUSION

There are significant commonalities between risk management and Environmental Management Systems (EMSs). There are a number of ways in which (i) the requirements of ISO 14001 can establish within an organization the conditions necessary for effective risk management, and (ii) the techniques of risk management can contribute to addressing some of the problematic areas commonly encountered in implementing an EMS according to ISO 14001.

If an organization is contemplating ISO 14001 as a model for its environmental management system, and is attracted by the potential benefits of risk management, it should first determine what it expects to achieve by adopting each set of management activities and how that relates to overall corporate success. Then it should consider the potential linkages discussed in Section 3, and determine how the elements should be integrated in its own unique system.
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