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Proposal 
Comparison of ISO 14001, CEMP and CF/EMS

Purpose

The Federal Aviation Administration (FAA) has a strong interest in carrying out its environmental responsibilities in a cost-effective manner. One mechanism for accomplishing this goal is to apply a management system. The purpose of this document is to provide FAA a basis of comparison of: the Code of Environmental Principles (CEMP); the international, voluntary standard, ISO 14001; and the U.S. Environmental Protection Agency (EPA) Compliance-Focused Environmental Management System (CF/EMS).

FAA has an interest in evaluating these models for developing its own EMS. This interest is driven in part by Executive Order #13148, “Greening the Government through Leadership in Environmental Management”, requiring all federal facilities to implement EMSs in all appropriate facilities by December 31, 2005. The order requires pilot EMSs within two years.  Executive Order #13148 recognizes that the achievement of desirable environmental goals can be fostered in an organization through a systematic approach involving all staff. 

ISO 14000

Worldwide interest in environmental management systems in the late 1980s and early 1990s resulted in the development of a set of international consensus standards and guidelines defining the core elements of an environmental management system. These standards and guidelines, the ISO 14000 series, have been developed under the auspices of the International Organization for Standardization (ISO). 

The ISO 14000 series comprises a set of voluntary, international standards for environmental management tools and systems. They were designed to be used by any organization in any country. The series includes guidelines on environmental management systems, environmental auditing, environmental performance evaluation, life cycle assessment, and environmental labeling.

The first five standards in the series were published in 1996. These included two environmental management system standards and three environmental auditing standards. The environmental management systems standards included a specification, ISO 14001, and an accompanying guidance document, ISO 14004. ISO 14001, the specification for environmental management systems, is the only standard in the series that specifies requirements (See Appendix A). It defines criteria against which an organization is audited in order to be registered. 

The standards themselves refer to the benefits that can be derived from sound environmental management and from their implementation. These include the following:

· Increased efficiency and reduced costs,

· Reduced liabilities, and

· Enhanced reputation and public image.

Since its introduction five years ago, ISO 14001 has become the dominant voluntary environmental management standard worldwide. As with ISO 9000, ISO 14001 registration has become a necessary requirement to enter or maintain businesses in certain markets, most notably in the automobile and electronics sectors. 

Basics of ISO 14001

ISO 14001 is a requirements standard that prescribes a framework for instituting procedures, programs and other operational steps that over time instill the environmental ethic in organizations that implement it. The specifications in the standard lay out a management cycle based on the Plan-Do-Check-Act model and incorporate principles of management without explicitly naming them as principles. The approach in ISO 14001 is operational and process oriented. In effect, the relevant principles have been imbedded in the operational requirements of the standard.

Some of the principles so imbedded are as follows:

1. Continual Improvement

When implemented, ISO 14001 establishes a framework that relies on process 

management and continual improvement of processes. While process management assures consistency and reliability, continual improvement works to ensure that processes do not stagnate – that they remain fresh, vigorous, and relevant. Continual improvement of the system remains a requirement even after the desired level of environmental performance is reached. Additionally, as the organization works to achieve its objectives and targets, it must also maintain continual improvement of its environmental performance.

2. Prevention of Pollution

This principle is given impetus in an ISO 14001 EMS through the setting of objectives and targets and in the design of environmental management programs that are designed to achieve the objectives and targets. Both in the setting of objectives and targets and in creating management programs, the organization must seek to avoid the creation of pollutants and to intervene when required to prevent pollution. The opportunity to effect this end is greatest at the design stage of new products or processes. ISO 14001 encourages proactive avoidance of pollutants and pollution by allowing a range of techniques and strategies from source reduction to treatment to control and, as well, to recycling. The goal is to influence the designers so that the appropriate features or techniques can be engineered into the products or processes up front when it is easier and less costly than after-the-fact.

3. Employee Involvement

Organizational success in maximizing environmental and institutional advantages and benefits of environmental care depend on employee commitment, which is best developed through employee involvement. With this in mind, the creators of ISO 14001 placed much of the responsibility for environmental care in the hands of employees and not on the traditional environmental function. To achieve that end, the standard prescribes that various key elements of the EMS must be implemented at “each relevant function and level of the organization.” This gives the mandate for action to the individual employee in those functions and levels. For example, the standard expects that employees know the environmental objectives and targets, the applicable legal requirements, details of the environmental management programs, the operational controls that apply, as well as the importance of conformance to the environmental policy, the significant environmental impacts of their work, the potential consequences, and their specific roles and responsibilities. Under the traditional approach, most of these would have been part of the responsibility of the environmental department. In effect, the momentum to sustain and improve an environmental management system comes from the commitment and enthusiasm of the organization’s employees and this is built into an EMS based on ISO 14001.

4. Top Management Visibility and Leadership

ISO 14001 provides for top management visibility and leadership as essential elements of an EMS. The drafters of the standard reasoned that any attempt to change an organization’s culture without strong leadership from the top would likely end in failure. The high level of employee involvement required to successfully change the organizational culture simply will not happen unless management itself gets personally involved, committed and visible. Enthusiasm, visibility and determination from management are necessities for the successful implementation of an ISO 14001 EMS and again, this is structured into the requirements of the operational standard.

5. Integration

ISO 14001 specifies elements of a management system that are as applicable to environment as they are to health and safety, quality, security and other risks that an organization may be subject to. The procedures and programs and, as well, the operational controls can all be tailored as parts of one integrated system to address the myriad risks and exposures normal to an organization. What is important here, again, is that integration is effected through the organization’s operations. ISO 14001 prescribes a structure that lends itself to the creation of integrated programs to manage risks from different sources. This simplifies the management of all risks, provides built-in efficiencies and can potentially reduce costs. Just as valuable, it makes it easier to develop the internal culture when the benefits in one area synergistically produce benefits in other areas. Behavioral change with respect to environmental risks promotes behavioral change in health, safety, quality and security risks and vice-versa. Techniques that work in one area are often applicable in other areas. Benefits in one beget benefits in the others and this can evolve into a virtuous cycle of quality improvement for the entire organization.

Code of Environmental Principles (CEMP)

On August 3, 1993, President Clinton signed Executive Order No. 12856, which pledges the Federal Government to implement pollution prevention measures, and publicly report and reduce the generation of toxic and hazardous chemical and associated emissions.

Section 4-405 of Executive Order 12856 requires the Administrator of the Environmental Protection Agency (EPA) to establish a Federal Government Environmental Challenge Program. Similar to the “Environmental Leadership” program proposed in 1993 by EPA’s Office of Enforcement, the program is designed to recognize and reward outstanding environmental management performance in Federal agencies and facilities. The program shall consist of three components to challenge Federal agencies to:

1. agree to a code of environmental principles emphasizing pollution prevention, sustainable development, and “state of the art” environmental management programs;

2. submit applications to EPA for individual federal facilities for recognition as “Model Installations”; and

3. encourage individual Federal employees to demonstrate outstanding leadership in pollution prevention.

The program is geared toward recognizing those departments, agencies, and Federal installations where mission accomplishment and environmental leadership become synonymous and to spotlight these accomplishments as models for both Federal and private organizations.

On September 12, 1995 the Interagency Pollution Prevention Task Force signed a charter encouraging the federal government to achieve, among other items, environmental excellence through two areas of activity including: a) active agency and facility participation in the Environmental Challenge Program and, b) participation in the establishment of an agency Code of Environmental Management Principles.

The resulting code (See Appendix B) contains five broad environmental management principles that address “all areas of environmental responsibility of federal agencies.” Together, these five principles comprise a management cycle. Each of the five principles is a statement of the purpose of each step in the management cycle and is supported by Performance Objectives, which provide more information on the tools and mechanisms by which the principles are fulfilled. The principles and supporting performance objectives are intended to serve as guideposts for organizations intending to implement environmental management programs or improve existing ones. The organization is expected to create operational programs and procedures to fulfill its commitment to the principles.

The five Principles are as follows:

1. Management Commitment

The agency makes a written top-management commitment to improved environmental performance by establishing policies, which emphasize pollution prevention and the need to ensure compliance with environmental requirements.

2. Compliance Assurance & Pollution Prevention

The agency implements proactive programs that aggressively identify and address potential compliance problems areas and utilize pollution prevention approaches to correct deficiencies and improve environmental performance.

3. Enabling Systems

The agency develops and implements the necessary measures to enable personnel to perform their functions consistent with regulatory requirements, agency environmental policies and its overall mission.

4. Performance & Accountability

The agency develops measures to address employee environmental performance, and ensure full accountability of environmental functions.

5. Measurement & Improvement

The agency develops and implements a program to assess progress toward meeting its environmental goals and uses the results to improve environmental performance.

Compliance Focused-Environmental Management System (CF/EMS)

In 1997, the US EPA’s National Enforcement Investigations Center (NEIC) published yet another model for environmental management systems. This model was motivated by this group’s experience in finding that many of the regulatory noncompliance results were caused by inadequate management systems. The model was revised in the year 2000 (See Appendix C). The focus of the CF/EMS is primarily on compliance and is designed to be incorporated in settlement agreements and consent decrees that might result from enforcement actions.

Sources for CF/EMS

The 12 key elements of a CF/EMS were compiled from a number of sources: EMS assessment protocols developed by Deloitte and Touche LLP of San Francisco for the Global Environmental Management Initiative (1992) and an industrial client (1994); National Sanitation Foundation EMS standards (NSF 110-1995); a November 14, 1986 EPA memorandum entitled “Final EPA Policy on the Inclusion of Environmental Auditing Provisions in Enforcement Settlements”; the “due diligence” provisions of the current EPA “audit policy” (60 FR 66710 published December 22, 1996); and ISO 14401. Additional input was obtained through NEIC participation in several EPA EMS-related work groups including the Environmental Leadership Program (ELP) Pilot Project workgroup tasked with defining the EMS requirements for the full-scale program.

Key Elements of CF/EMS

1. Environmental Policy

2. Organization, Personnel, and Oversight of EMS

3. Accountability and Responsibility

4. Environmental Requirements

5. Assessment, Prevention, and Control

6. Environmental Incident and Noncompliance Investigations

7. Environmental Training, Awareness, and Competence

8. Environmental Planning and Organizational Decision-Making

9. Maintenance of Records and Documentation

10. Pollution Prevention Program

11. Continuing Program Evaluation and Improvement

12. Public Involvement / Community Outreach

Chart 1 shows the elements of the three documents set side-by-side.  This type of comparison does not highlight the advantages of one system over the other nor does it tell us which might be more suitable for specific needs.  These questions can best be answered by evaluating the three specifications against systems criteria, which have been shown to be relevant and necessary for effective environmental management systems.  

Chart 1.

Overview Comparison of CEMP, ISO 14001, and CF/EMS

	Code of Environmental Management Principles
	ISO 14001 EMS Standards
	CF/EMS
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The systems criteria are as follows:

1. Operational Clarity

Does the guidance provided by the specification simplify the creation of the system and does it make clear what procedures and other arrangements must be put in place?  The necessary elements of the system should be clearly laid out and they should work together to structure a framework that is both easy to create and simple to implement.

2. Consistency

Does the specification provide a specific mechanism for the consistent application of established procedures and processes?  Consistency is the backbone of quality systems and, as well, of any system that seeks to attain reliable results.

3. Breadth

Does the resulting system encourage the inclusion of the widest spectrum of issues and concerns?  A system for environmental care should encourage the inclusion of all concerns that pose a threat to the environment.

4. Line Responsibility

Does the resulting system work to shift responsibility and accountability from the environmental staff department to the line functions?  Environmental protection in an organization is best assured when line functions are made responsible and accountable for environmental goals.

5. Culture Change

Does the resulting system work to change employee attitudes and behavior towards environmental protection and care?  Ultimately, every system is dependent on the people that interact with it to keep it running.  Their sensitivity, awareness and commitment to it make the difference in keeping that system effective.

6. Compliance

Does the resulting system provide for regulatory compliance?  No EMS can be said to be effective if it does not also provide the mechanisms to address regulatory compliance.

7. Management Involvement

Is management kept in the EMS loop and is it meaningfully involved?  It has been shown that successful EMS’s require continual management involvement with strong interest and leadership.

Comparing the Three Prescriptions Against Systems criteria

The following is an evaluation of the three system requirements against the systems criteria enumerated above.  The findings are summarized in Chart 2.

1. Comparing Operational Clarity.

· ISO 14001 is by far the most implementable of the three specifications.  It is very prescriptive in detailing the EMS requirements including which operational procedures must be “documented” (i.e., written) and which need not be in written form.  This “by-the-numbers” approach may appear simplistic but has actually been well-received by users who have benefited from this level of specificity in the standard.

· CEMP is the least implementable of the three options.  Each of the management principles is followed by implementation guidance that is wordy, non-directive (opts for the passive voice), and includes way too many items (i.e., the kitchen sink approach) to be included in the EMS.  It is not clear, for example, whether the frequently used term “should” is meant as an absolute requirement or as a desirable option.  By contrast, all requirements in ISO 14001 are set forth with the term “shall” thus avoiding any ambiguity.  ISO 14001 lists the requirements in one section (Section 4) and avoids unnecessary language that exhorts or attempts to justify required actions.  All this extra linguistic baggage in CEMP simply gets in the way of that which is necessary and sufficient for an EMS.  The significant downside to this profusion of language and lack of direction is that the user is left with the impression that this document is merely hortatory—great statement of what is desirable, but now what am I supposed to do?

· CF/EMS is only slightly less implementable than ISO 14001 but way above CEMP.  This specification was developed on the model of ISO 14001 and so is better structured for operational application.  This does not mean it is nearly as effective as ISO 14001 as we shall see later.  It only means that its requirements are easy to discern for anyone that is inclined to implement them.  The individual elements avoid unnecessary promotional language and it is implicit that the statements are requirements to be included in the EMS Manual, which is itself a requirement under this option.

2. Comparing Consistency

· ISO management standards such as ISO 9000 for Quality Management (QMS) and ISO 14001 for Environmental Management (EMS) are process standards as opposed to performance standards.  While performance standards specify actual quantified performance targets, process standards simply specify what processes (e.g., procedures, programs, actions) need to be instituted to create a system.  A major expectation for such processes is that they be executed consistently.  Consistency is what assures that an EMS reliably and effectively achieves the objectives and targets for environmental protection.  While the three systems are based on the process model, only one has a mechanism to assure consistency--ISO 14001.

· ISO 14001 provides the opportunity (optional) to subscribe to third-party audits of the EMS that can lead to certification of the system.  These third-party audits focus on whether the system conforms to the specifications of the ISO 14001 standard and whether its implementation is faithful to the system description and arrangements that have been made for it.  Such third-party audits investigate whether the EMS is reliably and effectively achieving the objectives and targets, and more importantly, whether all specified procedures and programs are being executed consistently.  This is the main mechanism for consistency in ISO 14001.  Neither CEMP nor CF/EMS provide such mechanism.

· A secondary mechanism for consistency in ISO 14001 is the requirement to periodically conduct internal EMS audits.  This internal function also checks on whether the objectives and targets are being met, and just as with third-party audits, whether all specified procedures and programs are being executed consistently.  While both CEMP and CF/EMS call for periodic assessments and performance evaluations, they do not specifically call for systems auditing.  They are focused on results auditing.  Results auditing is less likely to detect system weaknesses, which if left uncorrected may result in an incident or non-compliance.  When compared against ISO 14001, Both CEMP and CF/EMS fall short on their ability to check for and assure process consistency.

3. Comparing Breadth

· ISO 14001 mandates an environmental assessment of all activities, products and services of the organization to determine which of them have attributes (aspects) that may cause an environmental harm.  This is a very broad injunction to look at all possibilities irrespective of whether there is a legal obligation or not.

· CEMP specifies that support programs are instituted to ensure compliance with regulations.  It goes on to say that it also “encourages setting goals beyond compliance”.  This is clearly far short of the requirement in ISO 14001, which is surprising given that CEMP was promulgated by the US Environmental protection Agency.

· CF/EMS calls for the identification of ongoing process for ensuring compliance, for controlling releases, and for environmental protection.  While this is a much better emphasis than the provision in CEMP it is not nearly as broad as that in ISO 14001.  For one thing, CF/EMS is focused on operations and activities and does not mention “products and services.”  For another, the overwhelming impression in CF/EMS is that regulatory compliance is paramount and that controlling releases and ensuring environmental protection are only important to the extent that they contribute to regulatory compliance.

4. Comparing Line Responsibility

· ISO 14001 works to shift environmental responsibility from environmental staff to line functions in a number of ways ranging from the requirement to specify roles, responsibility and authorities to mandating training, awareness and competence for all employees.   Its most effective provision, however, is the requirement to implement various components of the EMS “at each relevant function and level of the organization.”  This clause appears repeatedly throughout ISO 14001 and was specifically inserted to effect a transformation in environmental responsibility from staff to line functions.  Over time, the cumulative effect of increasing line responsibility is to change employee awareness and behavior and ultimately to change the internal culture of the organization.

· The focus in CEMP is on a training program “that provides instruction to all employees sufficient to perform the environmental aspects of their jobs, and on specifying and assessing responsibility, authority, and accountability to those that have environmental functions.”  While this approach broadens the applicability of training and responsibility in the organization, it still appears to target mostly individuals that have specific environmental responsibilities.  In light of CEMP’s major concern with regulatory compliance, one could easily conclude that these are individuals with regulatory compliance responsibilities.

· CF/EMS goes further that CEMP in focusing on individuals that have specific roles for regulatory compliance.  The accountability and responsibilities it highlights are aimed at “assessing compliance, required reporting to regulatory agencies, and corrective actions implemented in their area(s) of responsibility.”  It also emphasizes incentives and consequences for performance in accordance with compliance policies, standards and procedures.  One clearly gets the impression here that employees are not encouraged and led to more constructive behavior.  Rather, they are being regimented, incentivized or intimidated into taking responsibility and performing.  CF/EMS is focused on legal compliance and takes a disciplinary approach to accomplishing goals.  In some organizations, this may be just what the doctor ordered.   In most organizations, leadership and setting mechanisms that slowly transform attitudes and behaviors are much more effective and much more in line with the expectations of workers.

5. Comparing Culture Change

· ISO 14001 promotes internal culture change in the organization primarily by diffusing environmental awareness and responsibility throughout the employee workforce.  This was described above as shifting the focus from the environmental staff to line functions.  It also does it by emphasizing employee awareness of the environmental policy and encouraging them to become aware of the environmental consequences of their work.  The standard promotes the employees’ individual assessment of what they can do to achieve better environmental performance and to be thoughtful about organizational intentions as expressed in the environmental policy and in the procedures and programs that have been implemented.  ISO 14001 treats employees as mature individuals that will arrive at their own conclusion respecting environmentally sound behavior.  ISO 14001 relies on a bottom-up approach.

· Both CEMP and CF/EMS are designed to be top-down approaches focused primarily on regulatory compliance.  Employees are to be trained, incented and intimidated to achieve environmental performance and specifically to fulfill the environmental roles assigned to them. “They are being forced to eat spinach and to like it because it’s good for them.” The prescriptions in these systems are not based on a trust of human capacity to develop a caring attitude towards environmental protection.  They rely on the application of external stimuli -- rewards and punishments – to achieve desirable behavior.  This is a less mature approach and, at least in the US, not a sustainable one for the long-term.

6. Comparing Compliance

· ISO 14001 provides for compliance through the concerted workings and interrelationship of its various provisions.  The requirement for environmental policy mandates a commitment to compliance. “Legal and other requirements mandate a procedure to ascertain the legal requirements that the organization is subject to.  This has been found to be particularly useful as many organizations are lacking in their ability to stay current with changes and additions to the law.  The commitment to compliance is then actualized in setting the objectives and targets. Since the policy “provides the framework for setting and reviewing objectives and targets,” organizations must set objectives and targets for compliance.  The requirement to implement management programs to achieve the objectives and targets means that the EMS must have such programs to achieve compliance as well.  And, since these programs must specify resources, training, and operational controls, that means that these must also be sufficient to cover compliance.  Finally, the subsystems for monitoring, measurement, verifying and reviewing different aspects of the EMS must themselves be sensitive to the compliance dimension or management will be unaware of the programs or status of this important component of the EMS.  In short, ISO 14001 provides amply for the need of the organization to address its compliance issues.  Yet, as we have seen above it does this in a bottom-up approach that is designed and intended to change attitudes and behavior slowly over a period of time through employee awareness and personal commitment. 
· CEMP and CF/EMS are principally compliance assurance systems. They make no excuses for that since their fundamental premise is that compliance is paramount and that once an organization achieves compliance it is by definition protecting the environment. One will not explicitly find these exact words in those documents, but that was the mind set that created them. Will they achieve compliance when implemented? Yes, that is what they are designed to do. Will they do it faster than ISO 14001? Yes, because the organization’s energies will be focused on that single objective. Will they achieve protection of the environment across a broad spectrum of risks through the enlightened intervention of self-motivated employees? No, that’s not what they are designed for. That is not what their creators believe can be accomplished through a voluntary management system.

7. Comparing Management Involvement

· ISO 14001 involves the organization’s top management in the EMS. It does this initially by mandating that the environmental policy be subscribed and issued by top management. Most importantly, top management is required to periodically conduct management reviews to determine whether the EMS continues to be suitable, adequate and effective. In order to do this, it must receive information from the EMS Coordinator on various indicators of EMS performance. These include: compliance status, the achievement of objectives and targets, the results of EMS audits, records on corrective and preventive actions, and indications of employee commitment and cultural change. Top management is required to assess this information and based on it, make recommendations for changing or otherwise strengthening the EMS. ISO 14001 requires all of this to address a very prevalent practice of top management in most organizations to delegate environmental responsibility and then walk away from it. 

· CEMP promotes management involvement in establishing the environmental policy, setting priorities, assigning key personnel and allocating funding. Management is also seen as necessary to establish pollution prevention and regulatory compliance as desirable goals. Top management reviews are not specifically required, however, CEMP states that “the agency develops measures, ensures that personnel are assigned, that accountability measures are developed, and that information is obtained for performance evaluation.” These are all worthy and necessary things to do but the responsibility has been relegated to the “agency.” ISO 14001 is more demanding in requiring top management involvement in reviewing the information generated by these activities. 

· CF/EMS states that the organization’s environmental policy must communicate management commitment and its intent to provide adequate personnel and other resources for the EMS. There is no requirement that the top manager affix his signature to this statement. The more serious deficiency, however, is that periodic evaluation of the EMS leaves out all mention of top management. It simply requires a program for such evaluations that include “the results of assessments, revisions to the manual, and communicating findings and action plans to affected employees, onsite service providers, and contractors.” Top management is nowhere to be seen in the review of the EMS under CF/EMS. 

Chart 2.

Comparison of ISO 14001, CEMP and CF/EMS Against Relevant Systems Criteria

	
	Operational Clarity
	Consistency
	Breadth
	Line Responsibility
	Culture Change
	Compliance
	Management Involvement



	ISO 14001


	10
	10
	10
	9
	8
	8
	10

	CEMP


	3
	2
	6
	7
	4
	10
	5

	CF/EMS


	9
	2
	8
	5
	4
	10
	5


Range: 1 to 10 (10 = highest satisfaction of criterion)
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