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Abstract 

Corporate Environmental Education and Training 

By Ron Heck 

Completed in partial fulfillment of the requirements of the degree of Master of 
Environmental Design 

Supervisor: Dr. Dixon Thompson 

Faculty of Environmental Design 
The University of Calgary 

July, 2000. 

Corporate environmental education and training is a necessary and required component 
of an ISO 14 001 EMS and other environmental management standards. The study 
makes a total of 11 management recommendations, useful for the effective development, 
implementation and evaluation of both environmental training and environmental 
education programs for EMS implementation. The research finds that without sufficient 
organizational support that is reinforced in terms that are meaningful to participants, 
environmental education and training is likely to have little effect on employee behavior 
in the long-term. The study also finds that the application of a rigorous needs assessment 
procedure that includes input from several levels of the organization is a necessary and 
critical step in the development of an environmental education and training plan. A well-
documented, multi-stakeholder developed analysis of needs helps to gain "buy-in" from 
management and employees and establishes the standard against which program designs 
and program effectiveness are measured. 

Key Words: environmental education, environmental training, environmental 
management, ISO 14 001, environmental management, continuous improvement, 
organizational psychology. 
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Chapter 1: Background 

WHAT IS ENVIRONMENTAL EDUCATION AND TRAINING 

Environmental education and training may sound like they are one in the same. They are 

not. Training is an activity that intends to develop skills and competence and is often 

technology and process specific (Kirkland and Thompson, 1997). Education has several 

outcomes. Sheldon and Yaxton (1999) identify four outcomes for environmental 

education for environmental management systems (EMS) implementation. These are to 

transfer knowledge, to develop support and understanding, to bring about attitude change 

and to foster awareness. For example, training can help employees learn how to recycle. 

Education, on the other hand, teaches them how recycling works and why it is important 

to the company, to society and to the environment. 

WHY ENIRONMENTAL EDUCATION AND TRAINING IS NECESSARY 

Environmental education and training are essential and required components of an ISO 

14 001 EMS (CSA, 1996). Civil law also drives the need for environmental education 

and training. In the last ten years, Canadian courts have begun to consider the presence 

of environmental education and training in assessing a reasonable standard of care in 

environmental law. Not only do the courts consider the existence of environmental 

education and training programs, they also consider the quality and effectiveness of 

environmental education and training. And finally, environmental practitioners and 

academics have recognized that environmental education and training helps overcome 
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many barriers to effective EMS implementation, including lack/loss of commitment, lack 

of knowledge and expertise and securing employee buy-in (Kirkland, 1997) 

PURPOSE OF THE RESEARCH 

The purpose of the study is develop management recommendations that help 

organizations that are implementing an EMS to develop effective environmental 

education and training programs. The management recommendations develop a 

procedure to take readers from the start of the process of developing both environmental 

education and environmental training programs in their organizations to the final stage of 

program evaluation. To help the reader the structure of the recommendations will: 

• identify audiences for environmental education; 

• identify education requirements; 

• develop education programs; 

• evaluate education programs; 

• identify audiences for environmental training; 

• identify training requirements; 

• develop training programs; and, 

• evaluate training programs. 
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Chapter 2: Methodology 

METHODS 

Literature Review 

A literature review was conducted with the purpose to define the most up-to-date thought 

on corporate education and training, the ISO Environmental Management Standard and to 

establish linkages between the two. In addition, the literature search was intended to help 

form preliminary hypotheses to be tested during late stages of the research. To 

accomplish this task, literature from several disciplines was included in the study. The 

disciplines included are environmental management, environmental management 

standards, organizational psychology, organizational management and, human resources 

development. 

DISCUSSION OF THE LITERATURE REVIEW 

Environmental Management and Environmental Management 
Systems 

The research found a number of education and training needs that are required by 

compliance with the ISO 14 001 standard. These findings are based on an analysis of the 

standard itself as published by the Canadian Standards Association (1996) and by 

reference to ISO 14 004 - Environmental Management Systems: General Guidelines on 

Principles, Systems and Supporting Techniques (CSA, 1996). The 14 001 standard is 

prescriptive. It indicates the elements of an EMS required for certification. The guidance 

document, on the other hand, suggests steps and techniques that will help organizations in 

achieving conformance with the standard in clear, down-to-earth terms. The ISO 14 001 
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Environmental Management Self-Assessment Checklist published by the Global 

Environmental Management Initiative (GEMI) in 1996 is also used to develop the 

recommendations. It states clearly the level of effort needed to conform with the ISO 

standard and relates it to education and training in clear, down-to-earth terms. 

Kirkland (1997) is an especially important source for a thorough and considered review 

of environmental management system implementation in organizations. The work is 

significant due, in large part, to the fact that the author possesses considerable experience 

in environmental management and environmental management system development and 

implementation. Barriers to EMS implementation are identified and techniques to 

overcome these barriers are suggested. Education and training are important tools in 

overcoming several barriers to EMS implementation (Kirkland, 1997). Among these 

barriers, Kirkland identifies lack of recognition for the need for an EMS, denial and the 

lack of skills, knowledge and expertise required to effectively implement an EMS 

(Kirkland, 1997). 

Yarnell (1999) is also a good source of information about environmental management 

and environmental management systems. The scope of Yarnell's study is consistent with 

the purposes of the current research. Yarnell's case study documents the implementation 

of an environmental training and education program at Vancouver's International 

Airport. The case study makes management recommendations about the steps the Airport 

Authority must make to educate and train its employees. The recommendations, 

however, are presented without clearly establishing the theoretical or practical rationale 
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upon which they were based. As a result, generalizing the findings of the work for the 

purpose of the present research is difficult and problematic. 

Organizational Psychology 

The organizational psychology literature is an important source of information used to 

develop the recommendations with respect to evaluative criteria. This study generalizes 

the findings of the organizational psychology literature to environmental education and 

training specifically. The primary justification for the attempt to generalize is premised 

on the fact that the findings of the organization psychology literature are empirically 

demonstrated. It is true, for example, that dividing complex training programs into small 

manageable segments rather than one mass session improves retention in adults (Naylor 

and Briggs, 1963). All else being equal, it should also be true that dividing complex 

environmental training programs into small manageable segments should also improve 

retention. 

This generalization of course involves an assumption. It assumes that environmental 

education and training is not so unique as to make generalization impossible. To mitigate 

against this assumption many of the questions developed for the interview process of this 

study were based on key elements of effective training that had significant support in the 

organizational psychology literature among a wide variety of sources. 

There are hundreds of studies on methods, tactics and strategies to improve learning and 

performance. Baldwin and Ford (1988) conducted a review of the empirical literature 
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dealing with the elements of effective training and grouped the literature on training into 

three categories. The first category is what they call trainee characteristics. Trainee 

characteristics include ability (intelligence) and motivation to learn and use trained skills. 

The second is program design. Program design covers elements of the actual curriculum 

that improve effectiveness. Program design considerations include content, delivery and 

so-called principles of learning. Principles of learning is a term that implies methods of 

delivering information that improve learning and behavioral outcomes. The third 

category is the work environment. The work environment category covers techniques 

that can be employed to maximize the support for and the opportunity to use learned 

skills, attitudes and knowledge in the work environment. 

Environmental Education 

Electronic databases were used as a significant source of information for the research. 

Proquest Direct™ for example, is a search engine available through the University of 

Calgary that provides full text and/or full image for hundreds of journals dating as far 

back as 1970. The journal coverage includes peer reviewed business journals and 

journals for environmental management, in addition to trade journals. Using a simple 

query term such as "environmental management" or "environmental education and 

training" yields hundreds of responses that vary widely in relevance and quality. 

Advanced queries were used to limit searches to only include responses that the words or 

phrases "environmental management" and/or "ISO 14 001" and "education or training" 

among a number of fields, including abstract, subject, article title, publication title, or in 

the text of the document itself. 

13 



The quality of information obtained through electronic databases such as Proquest, 

independent of the quality of the journals covered, was mixed. A query that asks for 

articles that have either "environmental management" or "ISO 14 001" in the article 

abstract and "education or training" yields eleven articles using Proquest1. Of the eleven 

responses, three are not relevant to the purposes of the study, five are relevant to the 

subject but do not contain information suitable for the purposes of the research, leaving 

three that are both relevant and contain information suitable for the purposes of the 

research. 

Despite these limitations, several quality articles were found and used as foundations for 

conclusions made in the study. Petts, Herd and O'Heocha (1998) is among the most 

significant sources. Using case studies as the basis of analysis, this study finds that there 

is a significant relationship between the development of appropriate attitudes about the 

importance of improved environmental performance and that an appropriate attitude is 

necessary to sustain appropriate behaviors during EMS implementation and maintenance. 

This study confirms the importance of motivation to learn and use new knowledge and 

skills that is a major emphasis in the organizational psychology literature. 

There a great number of books and articles that deal with the subject of environmental 

education. Finding books and articles that deal specifically with the topic of corporate 

environmental education or training is, however, limited. A search for the term 

"environmental education" as a major descriptor using ERIC, an electronic resource that 
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indexes journal articles, books, theses, curriculi, conference papers, and standards and 

guidelines across all educational topics, returns 1567 items . Of the twenty-five listed on 

the first page, seventeen deal with activities and content specifically developed for 

children in kindergarten through to grade 12 and nine deal with institutional educational 

curricula and teaching methods. The remaining listings are not related to the scope of the 

research in any way. That type of return is common, using educational search resources 

of any kind. When the terms "environmental education" and "corporate" are used using 

ERIC, only twelve items are returned. Of those twelve items, ten deal with activities, 

content and curricula for children. Only a single return is relevant for the purposes of the 

research. Internet searches, using engines such as Lycos, Yahoo and Altavista yield 

returns of a very similar quality of those produced by ERIC and have questionable 

academic merit. 

A significant source of information about environmental education and training that was 

consistent with the objectives of the research was the Canadian Council for Human 

Resources in the Environment Industry (CCHREI). CCHREI is a not-for-profit 

corporation that assists the Canadian environment sectors in implementing human 

resource development policies and, over the course of the late 1990's, has developed 

national occupational standards for environmental practitioners. Two materials that 

CCHREI has published were particularly important. These are: (1) National 

Occupational Standards for Environmental Technologists and Technicians; and, (2) 

National Occupational Standards for University-Level Professions. Both are available 

' Query performed May 13, 2000 
2 Query performed May 13, 2000 
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on the World Wide Web at www.cchrei.ca. The materials are important because they 

define the skills and knowledge that environmental tasks require and, therefore, may 

serve as a basis to evaluate the knowledge and competencies an organization's people 

require to effectively implement and operate and EMS and demonstrate due diligence. 

The standards are limited however by their complexity. Though ranked, dozens of skills 

and knowledge sets are listed as being required for the effective performance of an 

environmental task. It is difficult for some readers to define those skills that are most 

important. 

A small body of literature on training and environmental management exists and has 

emerged in the latter half of the 1990s. Sheldon and Yaxton (1999) discuss 

environmental training in a manner consistent with one of the objectives of the present 

research - a source to assist environmental management practitioners and corporations to 

develop and deliver environmental training. The work identifies the uses for and 

outcomes of environmental training and education. It also offers practical steps that can 

help organizations develop and implement environmental training and education 

programs. Millman and Clair (1996) summarize the 'best practices' of environmental 

education and training in the US. They find that management commitment to the EMS 

and to the value of education and training is a critical precondition of program success. 

Their summary of best practices conclude that organizations must, of course, conduct 

training programs and also quantitatively and qualitatively measure performance and 

develop reward systems (Millman and Clair, 1996). Crognale (1997) finds that effective 

training is an on-going organizational effort, that the effectiveness of training as a means 
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of changing knowledge, skills and on-the-job behavior needs to be evaluated during EMS 

audits and that motivating employees to learn and use new skills on the job are essential 

considerations. Like MiUman and Clair (1996) Crognale suggests a mix of quantitative 

and qualitative measures. In both cases, the type of indicators suggested are based in 

regulatory compliance terms - both occupational and environmental. A training program 

would be successful, for example, if fines decrease, and if employee certification 

requirements for operating certain types of machinery or working with hazardous 

chemicals are met. Wells (1997) finds that corporate commitment to environmental 

education and training needs improvement and that the low level of financial resources 

devoted to develop appropriate skills and knowledge in organizations is evidence of the 

lack of commitment. He argues that professional organizations and accreditation 

organizations, such as ISO, should proactively set standards for environmental 

specialists, EMS professionals and recognize general training requirements, rather than 

leave it up to organizations to develop their own. 

Human Resource Development 

The field of human resource development (HRD) is also known as training and 

development (Brinkerhoff, 1987). While human resource development is a relatively 

broad field most literature sources, particularly those that are trade journals and 

publications, focus on evaluating the value of training and development to the 

organization. Sheldon and Yaxton note that "effective implementation of [an] EMS 

demands effective measurement of performance" (Sheldon and Yaxton, 1998, p. 144). 
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Two evaluation models received a great deal of attention in the literature. These are 

Kirkpatrick (1976) and Brinkerhoff (1987). 

The Kirkpatrick (1976) model for program evaluation is widely regarded as the most 

influential model for training evaluation among human resource practitioners (Holton, 

1996). The 4-step evaluation model seeks to assess the "value" of training in terms of 

participant reaction, learning, on-the-job behavioral changes and organizational benefits 

such as improved productivity. The Brinkerhoff (1987) model builds upon Kirkpatrick's 

model as a basis for program evaluation and includes two additional stages of evaluation. 

Brinkerhoff s model includes the development of a comprehensive needs assessment 

process that serves as the basis for overall program evaluation at later stages. It also 

includes a stage that evaluates the design of any proposed HRD intervention. 

The inclusion of a comprehensive needs assessment process and a process of evaluating 

the potential effectiveness of an HRD design to meet stated needs is a significant 

improvement on the Kirkpatrick model for the purposes of EMS implementation. It is 

superior because EMS quality management requires organizations to establish objectives 

and monitor progress toward stated objectives (CSA, 1996). And though HRD outcomes 

may not necessarily be stated in quantitative terms, establishing a baseline against which 

performance can be assessed is an improvement over only evaluating learning, use and 

value to the organization. 
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Interviews 

Interviews were conducted with practitioners who develop and deliver environmental 

training and education programs. There were two main objectives for the key informant 

interview process. The first was to obtain the input of practicing professionals on the 

topic of environmental education and training, using their skills and experience in the 

implementation and operations of EMS systems in the 'real world' as a benchmark for 

practicality and effectiveness. What this means for the research is simple. The literature 

may provide any number of potential recommendations but any potential 

recommendation must account for unique nature of education and training in the field of 

environmental management. As Wells (1997), Swiss (Pers. Comm., 1999) and Bouckout 

(Pers. Comm., 1999) point out, companies are generally not willing to commit significant 

resources into environmental education and training. The reasons for the lack of 

commitment are several. The reasons notwithstanding, it is folly, therefore, to directly 

compare the human resource development practices of, say, sales staff with 

environmental staff. The second objective of the interview process was to fill in data 

gaps identified or that were absent in the literature review. 

The study is exploratory research. The purpose of exploratory research is to develop 

preliminary qualitative observations. The key informant process was used to augment 

findings obtained during the literature review so that generalization into the field of 

environmental management could be made. The approach is appropriate for the broad 

purposes of the study because it will include the input of individuals representing a broad 
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range of experience and expertise. Though qualitative, the exploratory approach can 

yield reliable data (Robson, 1993). 

Sources for Selecting Respondents 

In 1999 The Calgary Economic Development Authority (CEDA) conducted a survey of 

Calgary's Economic sector. The results were published in The Calgary Environmental 

Resource Guide (CEDA, 1999) The survey included information about the core business 

of participating companies. One of the areas of specialty was "education and training." 

Of the 197 respondents, 28 indicated that education and training was a primary corporate 

activity. Three respondents were selected using this source. Others were contacted, but 

would not agree for participation in the research, based on their own assessment that their 

input would not contribute to the research, that they were not education and training 

specialists or that they simply did not have the time to talk. Wardell (1997) notes that 

"suitable" informants must meet three criteria. They must be: (a) be able to provide 

insight based on their exposure to relevant information, expertise and appropriate position 

of authority; (b) be able to assist in providing validation of existing information, sources 

of new information and guidance to other sources of information; and, (3) are willing, 

able and available to communicate (Wardell, 1997). 

Characteristics of the Respondents 

Private Sector Participants 

Five of the seven participants work in the private sector. One of the respondents was 

responsible for the development and implementation of environmental training programs 
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in a large corporation. Four of the seven respondents are environmental consultants who 

provide environmental training to corporations. All four have experience with using 

environmental training and education for the purposes of implementing environmental 

management programs like ISO 14 001. Two of the four have had experience as 

corporate managers of environmental health and safety programs in oil and gas 

companies, in addition to providing environmental consulting services. Table 1 shows a 

breakdown of the participants' professional competencies and experience. 

Table 1: Characteristics of participants in the environmental consulting industry 

Experience in Environmental Education, 
Training and Education 

Number Years 
Experience 

1-5 

Years 
Experience 

5-10 

Years 
Experience 

10+ 

Consulting Experience 
Developed education, training or 
education programs 

4 1 2 1 

Deliver environmental education, training 
or education programs 

4 1 2 1 

Develop and Implement EMS systems 4 1 2 1 

Develop and Implement ISO 14 001 EMS 
systems 

1 1 N/A N/A 

Corporate Experience 
Develop training or education programs 3 3 

Deliver environmental education or 
programs 

2 3 

Develop and Implement EMS systems 2 3 

Develop and Implement ISO 14 001 EMS 
systems 

0 
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Public Sector Participants 

Two of the seven participants work in the public sector. One delivers and develops 

environmental education programs. This participant was selected on the basis of 

experience with learning principles, adult learning and technical knowledge of 

environmental science. The second public sector participant was responsible for the 

development of national guidelines for environmental employment in Canada. This 

participant was selected on the basis of extensive knowledge of the environmental 

education and training needs of Canada's environment sector, including both the private 

and public sectors. 

The three respondents selected using the Environmental Resource Guide are 

environmental consultants. This fact is significant. Environmental consultants develop 

environmental education and training programs. Their contact with the organization and 

the programs they develop and deliver is, however, temporary and limited by their 

advisory role and may lead to bias in the data gathered. For this reason, two of the three 

consultants who participated in the research were selected on the basis of previous 

experience as environmental managers within organizations who were directly 

responsible for developing and delivering environmental education and training 

programs. 

One of the interview respondents had professional experience and expertise that was 

particular relevant to the study. She has experience as an environmental consultant and 

also with the ISO 14 001 standard specifically. Lisa-Henri Kirkland has several years 
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experience in the environmental consulting industry and a Master's degree in 

Environmental Design. She has developed ISO 14 001 EMS programs for the 

Environmental Services Association of Alberta to train environmental managers, for 

international clients and associations who need EMS education and training, and has 

contributed to the development and delivery of an EMS course at the University of 

Calgary. She has also contributed chapters to a book on environmental management 

tools soon to be released on site assessment, risk management, barriers to environmental 

management, and environmental management systems. This experience and expertise 

makes her a very reliable source for the research. 

The second reference had recently completed the development of a set of standards for 

environmental occupations for the Canadian Council of Human Resources in the 

Environment Industry. She provided access and insight into the results of a survey of 

over 1000 professionals in the environment industry specifically on the topic of 

environmental education and training. The third, also an Environmental Design graduate, 

is an environmental education specialist working for the Calgary Zoo. Though not 

corporate nor EMS related, her experience and expertise helped to validate some of the 

methods in which environmental education should be delivered for maximum effect. 

Reporting the Interview Findings 

Interviews were carried out in an unstructured, open-ended format. Because open-ended 

question formats can lead to complex data, four techniques were used to record and 

analyze the data. The techniques included tape recording, note taking, audits of notes 
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taken, and, reorganization of notes into group headings. During each interview, 

participants were asked to give their views on questions that were posed in general. The 

questions posed in general were preliminary hypotheses that the student had made after 

conducting the literature review. The propositions were developed and tested because: 

(a) the themes were deemed as critical in the literature among a variety of sources; and, 

(b) the uniqueness of environmental education and training may reasonably be expected 

to alter the validity of the observation or how it is to be applied practically. As themes 

began to emerge, the researcher would focus the conversation on underlying themes and 

elements using various cues and prompts. The rational underlying this approach is two

fold. One, open-ended questions avoid leading the participant to some form of 

conclusion. As a result, common themes that emerge from the research are given greater 

force and significance from the very fact that patterns cut across cases (Patton, 1990). 

Two, the open-ended format was the most appropriate technique to maintain a 

professional rapport between the researcher and the participant and ensure effective two-

way conversation. This two-way conversation often resulted in bringing out themes and 

relationships that the researcher could not have otherwise anticipated and, as a result, 

provides a richer picture of corporate environmental education and training. 

The researcher kept a journal of field notes and recorded participant comments on the left 

hand side of a ledger during interviews. Immediately following the interview, the notes 

were audited and themes, patterns and other significant findings in the data were noted on 

the right hand side of the sheet. When tape recordings were made, they were reviewed 

and comments and conclusions noted in the journal. 
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Intervention into the data was iterative and changed as the researcher uncovered common 

themes and patterns in the data and as the researcher became more familiar with the 

subject. Holistic data analysis is iterative because data is gathered in circumstances that 

are unpredictable at the beginning of the study (Skrtic, 1985). Significant linkages and 

themes in the data appeared to the researcher as time progressed and were based on 

interpretation and speculation (Patton, 1990). 

Sample Size 

The sample size was determined by an assessment of saturation in the data that had been 

achieved. Saturation in the data is defined as being the recurrence of previously 

identified patterns and themes in the data that yield no greater understanding of the topic 

and do not contribute to further data analysis. Patton (1990) explains the justification for 

the researcher's assessment. The meaningfulness' generated from qualitative inquiry 

have more to do with the information richness of cases selected and the observational-

analytic capabilities of the researcher than with sample size (Patton, 1990). 

Seven respondents were used in the key informant process. The reason for the relatively 

small sample group was that dominant patterns emerged and continued through the data, 

independent of the characteristics of the participants except in two sub-themes of the 

dominant propositions tested. 
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Ethics Approval 

Interviews were conducted with approval from the Ethics Committee at the University of 

Calgary All key informants were asked to read an approval form that explained the 

purpose of the research and their role in the research prior to their consent to participate. 

Informants were advised that there participation in the research was voluntary and, if they 

wished, confidential. A copy of the Ethics Committee Approval form is provided in 

Appendix I. 

Data Analysis 

The methodology of the study includes three stages with the following outcomes: 

Stage I: Literature review. Outcomes: (1) Develop sound theoretical bases to determine 

necessary and sufficient elements of an effective education and training program; (2) 

generate propositions/hypotheses to test against key informant input. 

Stage II; Conduct Key Informant Interviews. Outcomes: (1) test 

propositions/hypotheses about environmental education and training generated in phase I; 

and, (2) uncover elements not revealed by the literature review, based on the informant's 

experience and expertise. 

Stage III: Make Management Recommendations 

The input received from phase II of the study was related to themes/patterns that emerged 

from the literature review. The emergent patterns were posed as propositions that key 

informants would qualitatively evaluate. As such, the mode of analysis is a system of 
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pattern-matching logic. Pattern matching "compares an empirically based pattern with a 

predicted one... [if] for each outcome, the initially predicted values have been found, and 

at the same time alternative patterns of predicted values have not been found, strong 

causal inferences can be made" (Yin, 1984, 103). 

Data analysis generated one of three outcomes among the various theme areas discussed: 

• Key informants agreed that the propositions meet two tests. Criteria are necessary 

(must be present in an effective program) and practical (cost-effective, etc.); 

• Key informants suggest that the proposition fails one of the two tests of necessity or 

practicality; or, 

• Key informants suggested elements and criteria not found in the literature. 

When outcome two occurred, the flexibility of the open-ended interview format was 

employed to determine the root cause of the failure in the opinion of the informant. This 

was particularly importance in cases where the measure is seen as necessary but not 

either sufficient or practical. This information was used to explore practical alternatives 

education and training implementation alternatives. An element inclusion filter was 

developed, based on inclusion criteria and is shown on the next page. 

27 



Figure 1: Element inclusion filter 

Analysis Result Action Result Justification 

Criterion meets both 
tests for necessity 
and practicality. 

Include in the 
recommendations. 

Validated by both the 
literature and key 
informants. 

Criterion meets the 
necessity test, but 
fails the practicality 
test. 

Include the 
expertise and 
information 
provided by the key 
informant to 
overcome the failure 
of the test. 

Include in the 
management 
recommendations. 

Informants consider the 
element as necessary 
and have practical 
insight into effective 
implementation. 

New criterion 
suggested by key 
informants. 

Analyze new 
elements against 
opinions of other 
key informants or 
consistency with 
further literature 
review. 

Include in the 
final product. 

A dearth of literature 
exists with respect to 
environmental 
education and training 
and ISO EMS systems. 
Informant experience 
yields insight into 
practical 
implementation and 
delivery. 

Criterion fails the 
test for necessity. 

Eliminate. Not included in 
the final product. 
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DISCUSSION OF THE KEY INFORMANT INTERVIEW RESULTS 

The following table is an analysis of the results of the key informant process. The 

propositions and the sub themes that were developed to be tested were derived from the 

literature review and, in some cases, from sub-themes that informants suggested. The 

table offers a brief and truncated overview of the results. Greater specifics are revealed 

in chapters dealing with each proposition. 

Table 2: Key informant interview results 

Theme Area 

m
pt

ed
 

om
 p

te
d 

es
sa

ry
 

ct
ic

al
 

c u at 
•- u •-

fr 3 ^ a. 

1. Needs Analysis 
Proposition: Needs analysis is the first stage of developing a 
training and awareness program 

Sub-Themes 

(a) The competency requirements of the EMS and skill-gaps 
in employees determine needs areas 

(b) Needs analysis should include input from management, 
supervisors and employees 

(c) Needs analysis should include the development of 
performance metrics for later evaluation 

2 Program Design 
Proposition: Skills training is enhanced and best delivered 
by incporating known learning principles 

2 

2 

6 

5 7 7 

5 7 7 

5 7 7 

1 2 2 

1 7 7 
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Table 2 continued. 
"3 

Theme Area g 

Program Design 

Sub-Themes 

(a) Identical Elements 
(b) General Principles 
(c) Stimulus Variability 
(d) Conditions of Practice 

3 Motivation 
Proposition: Education is a necessary precondition to 
improve employee's willingness to learn and to use new 
skills on the job. 

Sub-Themes 

(a) training content should be related to the employees day to 
day responsibilities 

(b) employees at all levels should have the ability to affect 
training content 

(c) the organization must support the use of new skills with 
moral support in corporate culture. 

(d) the organization must support the use of new skills with 
structural incentives and disincentives 

4. Training Delivery 
Proposition: Appropriate delivery of training material varies 
among organizations depending on size, geographic location, 
quality of skills and access to resources. 

Sub-Themes 

(a) experience of the trainer affects the quality of training 
(b) adult learning principles should be incorporated in 
training and in education. 
(c) training delivery methods should be matched with the 
capabilities and outcome needs of specific audiences. 
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Table 2 continued 

5. Program Evaluation 
Proposition: Systematic performance evaluation of 
environmental training and awareness programs is necessary 
and improves the quality of programs. 

Sub-Themes 

(a) evaluation by trainer is necessary and practical 
(b) evaluation by participants is common and practical 

7 0 2 2 

6 1 7 7 
6 1 7 7 

DISCUSSION OF SUB-THEMES IN THE KEY INFORMANT RESULTS 

Needs Analysis 

Of the respondents who were asked about training needs assessment, there is strong 

support for the hypotheses that: (a) needs assessment is the first step in developing an 

environmental training program; (b) that the competency requirements of the EMS are a 

significant determinant of environmental training needs; and, (c) that the needs 

assessment process should include input from several levels of the organization. There 

is, however, lack of support for the hypothesis that needs analysis should include the 

development of performance metrics for later evaluation. The failure of the proposition 

is generally attributed to concerns about the practicality of following through with 

performance evaluation in organizations. 

There are characteristics of the key informants that may have an effect on this particular 

result. Of the six respondents who were asked about the needs assessment process, only 

three have had experience in implementing environmental training programs as an 
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employee of an organization. Of those three, only one is currently an employee 

responsible for internal environmental training. Therefore, five of the six were 

consultants to organizations who deliver environmental training. The limited influence of 

the environmental training consultant may affect the result that training should be not 

founded on performance metrics for later evaluation. This is to say that the deemed 

importance of developing training objectives is affected by the practical concern that the 

consultant or the organization may not be able or is not willing to follow through. 

The practical limitations of developing performance metrics were attributed to several 

factors. The primary barrier is the commitment of the organization to value monitoring 

of performance. Generally speaking, performance evaluation involves the commitment 

of significant human and financial resources to accomplish the task. The consultants 

reported that companies generally do not value the benefits of environmental training 

beyond conformance with the EMS, policies and procedures and to satisfy concerns 

about due diligence. The second barrier to developing performance metrics is the lack of 

direct correlation of the development of environmental skills and actual environmental 

performance. There are many intervening variables that affect environmental 

performance. 

The development of procedures to develop performance metrics for evaluation in the 

needs analysis stage has been suggested by the current study, despite the practical 

application concerns of some respondents. The methodology of the research allows 

themes to advance to the management recommendations where the element is seen as 
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necessary, but not practical where reasonable steps are taken by the researcher to ensure 

that the reasons that underlie the failure of the second test can be adequately met. 

Program Design 

All respondents required prompting about the proposition that skills training can be 

enhanced and evaluated by the inclusion of learning principles and the sub-themes that 

accompany the proposition yet all sub-themes received unanimous support. There is a 

simple and clear explanation. The interviewer used organizational psychology jargon 

that was not understood by the respondents. They did, however, clearly understand the 

concepts. 

Motivation 

The proposition that awareness education is a necessary precondition to improve 

employee's willingness to learn and to apply skills was supported. The sub-themes that 

received considerable support were that: (a) training content should be tailored to be 

relevant to the day-to-day responsibilities of the participants; (b) that employees at all 

levels should be given the opportunity to define training content; and, (c) that the 

organization should take steps to ensure support for the use of learned skills in their 

corporate culture. Mixed support was found for the use of incentives and disincentives to 

drive employee behavior, where incentives involved performance bonuses. Financial 

incentives were not rated highly for reasons of practicality - i.e., determining how 

bonuses are to be based and lack of commitment of financial resources. 
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Training Delivery 

The proposition that the appropriate delivery of training material is highly variable is 

supported. The sub-themes that emerged from the interview process are a result of 

unprompted elements that respondents suggested that received support from other 

respondents. Overall, respondents placed a relatively low emphasis on having and or 

developing criteria to evaluate delivery of training. Experience with the subject matter 

and experience with training emerged as the most significant element of training delivery. 

Program Evaluation 

Only two of the seven participants supported the proposition that systematic performance 

evaluation is a necessary and practical component of effective environmental training. 

The Brinkerhoff (1987) model of performance evaluation was deemed to be impractical 

by informants because it assumes organizations need or require performance data and that 

organizations are willing to commit the necessary resources in order to get the data. 

Instead, support was premised on the development of informal, non-systematic 

behavioral and knowledge tests that corporate supervisors or consultants to the 

corporation can observe easily in the field and yield qualitative feedback. The need for 

quantitative feedback to justify the need for environment education and or environmental 

training or directly measure its effectiveness was unanimously rejected. 
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Chapter 3: Environmental Management Systems 

This section introduces the ISO 14 001 environmental management system standard and 

discusses the driving forces that determine the nature of an environmental management 

system (EMS). A broad discussion of EMS concepts and systems as a whole is neither 

necessary or warranted, given the limited scope of the research dealing with education 

and training as one environmental management tool. For further detail on environmental 

management concepts, tools and EMSs, see Kirkland (1997) and Yarnell (1999). 

DEFINITION 

Environmental management systems (EMS) allow corporations to deal with 

environmental impacts of their operations, products or services in an effective and 

considered manner, because they integrate environmental impacts and values into the 

operations and management of an organization (Kirkland, 1997). An EMS is concerned 

with the environmental management of an individual organization and on-going attempts 

to continually achieve high standards of environmental performance and to improve 

environmental performance. 

The International Organization for Standardization defines an EMS as: 

"that part of the overall management systems that includes the organizational structure, 

planning activities, responsibilities, practices, processes, and resources for developing, 

implementing, achieving, reviewing, and maintaining the policy" (CSA, 1996, p.2). 
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THE ISO 14001 STANDARD 

The ISO 14 001 standard was developed between 1991 and 1996 and set in 1996 by the 

International Organization for Standardization (ISO). ISO 14 001 is a voluntary 

international environmental management standard aimed at promoting continuous 

improvement in environmental performance through the adoption of an environmental 

management system. The ISO framework provides a structured process for continuous 

improvement in environmental management and includes specific commitments to 

regulatory compliance and pollution prevention. Organization's implementing an ISO 

EMS determine the rate and extent of continuous improvement. The organization has the 

freedom to determine the boundaries of the EMS and may choose to implement an EMS 

throughout the entire company or within specific business units (CSA, 1996). Therefore, 

the level of detail and the complexity of an ISO 14 001 environmental management 

system is a function of the size of the organization, its resources, the nature of its 

activities and strategic organizational decisions with respect to environmental 

management (GEMI, 1996). 

CONTINUOUS IMPROVEMENT 

Continuous improvement is a basic environmental management concept and is based on 

Deming's (1992) "Plan-Do-Check-Act" (PDCA) model (Figure 2). The PDCA model 

provides a system where organizations can plan, organize, monitor and control aspects of 

its organization. It does so because it encourages organizations to set goals and 

objectives, establish performance metrics and measurement methods and establish 

feedback systems that keep management informed of progress towards the achievement 

of environmental goals (GEMI, 1992) The cycle assume that the organization has the 
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organizational flexibility and capacity to redesign processes and systems to reflect 

learning, change standards, communicate changes broadly throughout the organization 

and retrain employees and management (GEMI, 1992). The environmental PDCA cycle 

is shown in Figure 2. 

Figure 2: The PDCA Cycle of Environmental Management. 

PLAN 
Environmental Policy 
Environmental Aspects 
Legal requirements 
Objectives and targets 

Check 

Monitor 
Measure 
Records 
Audits 

DO 
Structure 
Responsibility 
Training 
Communication 
Document control 

Source: United Nations Environmental Program, Begley (1996, 301A). 

Using the principle of continuous improvement, organizations should be able to learn to 

improve environmental performance over time, based on its own experience, successes 

and failures in implementing an EMS (Kirkland, 1997). The ISO standard bases its 

system of continuous improvement around 4 absolute requirements, 6 implicit pre/co-

requisites and 16 core elements. The 4 absolute requirements are that the organization 

commit to: comply with applicable legislation and regulations; continuous improvement; 

pollution prevention; and, to improved environmental performance in the environmental 
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policy statement (Kirkland and Thompson, 2000). The 6 pre/co-requisites are that the 

organization have: 

• a basic understanding of ISO 14 000, vocabulary, benefits, etc.; 

• comprehend the scale and scope of the EMS needed; 

• ensured commitment; 

• assigned a champion; 

• assigned adequate resources; and, 

• have assigned the resources to conduct effective 

Thompson, 2000, p.6). 

The 16 core requirements are that the organization: 

• establish and maintain an EMS • 
• develop an Environmental Policy 
• identify environmental aspects • 
• identify legal and other requirements 
• set objectives and targets • 
• establish an environmental 

management program • 
• assign structure and responsibility 
• demonstrate competence, conduct 

training and develop awareness • 
• develop documentation of the EMS * 
• establish a document control system 

38 

education and training (Kirkland and 

establish operational control 
procedures 
develop and test emergency response 
plan(s) 
develop a monitoring and 
measurement system 
establish nonconformance and 
corrective and preventative action 
procedures 
maintain records 
conduct EMS audits (CSA, 1996) 



Figure 3 shows how the sixteen elements of an ISO 14 001 EMS fit into the "Plan-Do-

Check-Act" model for continuous improvement. 

Figure 3: Continuous improvement and required elements of an ISO 14 000 EMS. 

Source: Stapeleton, Cooney and Hix (1996, p. 6) 

DRIVING FORCES 

Thompson (1996) has organized environmental management driving forces into eleven 

categories. The categories are: stricter environmental laws and enforcement; 

regulatory requirements; 
civil liability; 
lending institutions; 
investor concerns; 
insurance requirements; 
employee concerns; 



• the marketplace; 
• non-governmental organizations (ENGOs) and other public stakeholders; 
• international standards and trade agreements; 
• industry and corporate codes; and, 
• accounting practices. 

Kirkland (1997, p. 27-28) organizes driving forces into groups. The grouping is based on 

Thompson's (1996) categorization of driving forces and Kirkland's professional 

experience in designing and implementing EMS as an environmental consultant. The 

groups include: 

• Asset Value: those drivers that affect the value of corporate assets 

• Legal/Regulatory Requirements: legal/compliance environment(s) in which the 

organization operates. 

• Stakeholder Concerns: internal and external interests in environmental management 

• Other 

Kirkland (1997) further divides Thompson's driving forces into "hard" and "soft" drivers. 

Hard drivers are tangible and quantifiable and most easily understood and accepted by 

management. Soft drivers are intangible, value-laden, difficult to measure and are less 

likely to be understood and accepted by management (Kirkland, 1997). 
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Figure 4: Categorization of driving forces 

Class Category Element 
Hard Drivers Legal/Regulatory 

requirements 
Stricter laws and enforcement 
Regulatory requirements 
Liability 
International standards and trade 
agreements (multinationals and 
exporters) 

Asset Value Lending institutions 
Investors 
Insurance 

Soft Drivers Stakeholder Concerns Employee concerns 
Market 
ENGOs and other public stakeholders 

Other International standards and agreements 
(non-exporters) 
Industry and corporate codes 
Accounting practices (soft to medium) 

Source: Derived from Kirkland (1997, p. 53) 

In 1996, KPMG surveyed both private and public Canadian businesses with EMS 

systems and asked what motivating factors were most significant in their decision to 

implement an EMS. The results show the following: 

Table 3: Driving forces motivating companies to adopt an EMS 

Compliance 93% Lenders 32% 
Director Liability 73% Underwriters 29% 
Employees 62% Voluntary Programs 29% 
Cost Savings 53% Suppliers 18% 
Insurer's Requirements 49% International Standards 17% 
Shareholders 44% Interest Groups 16% 
Public Pressure 39% Trade Considerations 12% 
Marketing 31% 

Source: KPMG Canadian Environmental Management Survey (1996, p. 4). 
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DUE DILIGENCE 

As the 1996 Canadian Environmental Management Survey confirms, the most significant 

drivers are compliance and liability related, followed by employee concerns and hard 

drivers related to organizational asset value (KPMG, 1996). A relatively recent body of 

common law decisions with respect to due diligence and training has emerged in the last 

eight years. Important cases include R. v. Courtaulds Fibres Canada3; R. v. Commander 

Business Furniture Inc ; and, R. v. Northwood Pulp and Paper Ltd. 

Courtaulds operates a rayon manufacturing plant on the St. Lawrence River. The 

company was charged with spilling acid and zinc on its property, which was then 

discharged into the river. The major issue in the case was whether or not the company 

had exercised due diligence in preventing the commission of the offense. Major 

considerations included the fact that the facility was old, in need of modernization, and 

that the company had been implementing changes to procedures and equipment at the 

plant. 

Courtaulds was successful in establishing a reasonable standard of due diligence based on 

the fact that efforts to address the problem were "continuing earnest and widespread" 

(p.305). The court recognized that the appointment of a highly experienced 

environmental manager, efforts to train staff and work at improving environmental 

management at the plant were significant and material to demonstrating due diligence. 

3 R. v. Courtlaulds Fibres Canada 9, C.E.L.R., 304 
4 R. v. Commander Business Furniture Inc, 9, C.E.L.R., (N.S.) 185 
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Commander Business Furniture (CBF) was charged and convicted of discharging a 

contaminant likely to cause an adverse effect. Charges that the vice-president and 

general manager was negligent in preventing the discharge(s) were stayed. CBF operates 

a business that spray paints office furniture. Volatile organic compounds (VOCs) used in 

the process were known to cause an odor in nearby residential neighborhoods. CBF 

received many complaints about the odor problem. The vice president and CBF worked 

with Ontario's environment ministry for four years to try to address the problem. The 

odor problem persisted. 

The conviction against CBF was based on the court's assessment that control options did 

exist but that CBF was unwilling to implement the solutions because of the expense 

involved in doing so. Despite the failure of the crown to demonstrate the vice-president 

and general manager was negligent in preventing the discharge, the case has important 

implications for elements of due diligence in environmental management. It is 

significant because the court recognized "the expected skill level of the accused" as a 

component of due diligence (p. 213). It is not a benchmark decision. Despite the 

recognition of the importance of the skill level of the accused, economic considerations 

and the nature of remedial actions to remedy the problem weighed heavier in the court's 

decision. 

Northwood Pulp and Paper Ltd. operates a kraft pulp mill in British Columbia. The 

company was charged with failure to demonstrate due diligence in preventing a toxic 

discharge from its effluent treatment system, apparently caused by a communications gap 
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regarding a conductivity meter (Green, 1998). Despite the fact that Northwood has "one 

of the most advanced environmental management systems in BC" (Green, 1998, p. 20) 

and claims that employees clearly understood relevant procedures, the court found that a 

"breakdown in the implementation of the training" existed (Green, 1998, p.20). The 

communications gap contributed to a breakdown in implementing preventative 

procedures. 

The lessons of these legal decisions are several. The Courtaulds and Commander 

Business Furniture decisions imply that organizations should assign responsibility for 

environmental training at high levels in the organization and take steps to ensure that 

these individuals are competent and knowledgeable. Competence may be based on 

education level, professional qualifications, experience or completion of environmental 

education and training, such as that offered by quality management associations. The 

Northwood Pulp and Paper decision implies that the quality of environmental education 

and training programs will be considered in assessing a reasonable standard of care. It is 

not enough to simply deliver a program. The program should be effective and ensure that 

trainees are competent to perform particular environmental tasks. 

BENEFITS OF AN EMS 

Beyond providing a framework that allows corporations to demonstrate due diligence, the 

ISO 14 001 framework provides organizations tools to achieve continuous improvement 

and the ability to incorporate environmental matters in a considered manner throughout 
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operations and harvest one or several benefits of EMS implementation. These benefits 

include, but are not limited to: 

Figure 5: Potential benefits of an EMS 

demonstrating standard of care with respect to due diligence; 

savings from reduced non-compliance with environmental regulations; 

satisfying investors, public, and environmental groups; 

heightening employee morale; 

meeting modern environmental ethics; 

facilitating access to capital and insurance; 

forestalling external pressure from regulators and the public; 

streamlining and reducing the cost of environmental assessments and audits; 

increasing resource productivity (material savings and waste reduction); 

accessing markets that develop the standard as a de facto requirement in business 

relationships; and, 

leveling the playing field with respect to international environmental legislation if 

widespread implementation occurs. 

Source: Yarnell (1999 p. 47). 
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Epstein (1996) suggests that the evolution of environmental management progresses 

through three stages of organizational objectives, based on recognition of driving forces: 

(1) compliance; (2) competitive advantage; and, (3) sustainability. 

Figure 6: Epstein's three stages of environmental management. 

STAGE 1: 
COMPLIANCE 
& LIABILITY 

EMS focuses on: 
• Regulations 
• Liability 
• Clean-up 

costs 

STAGE 2: 
COMPETITIVE 
ADVANTAGE 

EMS focuses on: 
• Resource 

efficiency 
• Market 

STAGE 3: 
SUSTAINABILITY 

EMS focuses on: 
• Full integration of 

environmental 
concerns into 
business operations 

• Long-term, 
sustainable growth 

BARRIERS TO EMS IMPLEMENTATION 

Recent surveys suggest that many companies engaged in organizational evolution often 

bump up against the "green wall" - " a barrier that separates firms' environmental good 

intentions from the realities of the bottom line" (Miller, 1998, p. 58). The "green wall" 

may be comprised of one or several of the following comprehension barriers that 

education and training are able to help overcome (Kirkland, 1997). The barriers include 

to EMS implementation include, among others: 

• denial; 

• lack of recognition of the need for an EMS; 

• perceived cost of an EMS and an underestimation of benefits; 
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• multiple stakeholders with conflicting interests; 

• loss of commitment; 

• lack of skills, knowledge and expertise; 

• incompatibility with corporate culture; and, 

• securing employee buy-in. (Adapted from Kirkland and Thompson, 1997, pp. 7-14). 

In a study of the implementation of an ISO 14 001 EMS at Alcan Smelters and 

Chemicals, it was reported that management recognized that: 

".. .progress was to be achieved not only through investments in technology but 
also through de-centralized preventative measures and behavioral changes aimed at 
reducing pollution at its source...[RJesponsibility for environmental efforts [was] no 
longer.. .assigned only to technical departments (Boiral and Sala, 1998, p. 59). 
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Chapter 4: Environmental Education and Training 

Environmental education and environmental training are very distinct concepts. This 

chapter will clarify their meaning, their utility in environmental management and their 

use in implementing and operating environmental management systems. There are five 

distinct objectives for human resource interventions that have different outcomes that 

include both environmental education and training (Sheldon and Yaxton, 1999). These 

are: 

1. skills development: identify skill gaps and ensure new skills are acquired; 

2. knowledge transfer: ensure knowledge for effective implementation of EMS is 

transferred to relevant staff; 

3. development of support and understanding: develop a working environment and 

cross-functional relationships which amplify the benefits of an EMS; 

4. sustained attitude change: ensure that interventions challenge existing perceptions 

by raising fundamental questions about environmental management; and, 

5. awareness: help staff understand and deal with change represented by the EMS in 

many forms. (Sheldon and Yaxton, 1999, p.138-139) 

ENVIRONMENTAL EDUCATION 

In the context of education for the successful implementation and maintenance of an 

environmental management system, education is defined as "...the development of 

understanding of general principles and basic concepts" (Kirkland and Thompson, 1997, 

15). This definition limits Sheldon and Yaxton's (1999) list of possible outcomes to four 

- knowledge transfer, development of support and understanding, sustained attitude 
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change, and awareness. Since, however, developing support and understanding, attitude 

change and awareness share common communication means and results, the current 

research defines all three under one category - awareness education. Therefore, there are 

two outcomes for environmental education: knowledge transfer and awareness. 

University and College Education 

University and College environmental education is a significant component of successful 

implementation and operation of an EMS. It is not, however, an activity that 

organizations themselves undertake. Rather, environmental education is generally 

considered as a condition of employment or promotion in organizations. 

The benefits of ensuring personnel who are responsible for protection of the environment 

have appropriate environmental education is an important step in assessing the human 

resource requirements of an effective EMS. Courtaulds Fibres Ltd. was able to 

demonstrate due diligence in environmental management because they appointed an 

experienced and qualified environmental manager ( 9, C.E.L.R., 304). A recent study has 

also shown that the level of education of employees with environmental responsibilities 

has a significant positive impact on corporate compliance rates (Garbesi and Patane, 

1999). The study found that noncompliance rates decrease when employees have a 

greater-than-high-school education. 

Figure 7 shows various forms of knowledge and competence based education. University 

and college education ensures that the individual has the required knowledge and 

analytical skill to perform a particular task or fulfill the responsibilities of a role in the 
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organization because the individual's knowledge has been verified in one form or 

another. Professional designations are the strongest form of environmental education 

because they require education, experience and adherence to a code of ethics. 

Figure 7: University and college environmental education 

Type Example Standards Utility in EMS 
systems  

Environmental 
Diploma 

University-
Level Degree 

Professional 
Certification 

Bachelor of 
Applied Integrated 
Environmental 
Management 
(Lakeland College) 

Bachelor of 
Science or 
Engineering 

Professional 
Biologist 
Professional 
Engineer 

Successful completion 
of standard curriculum, 
involving a test of 
knowledge. 

Successful completion 
of standard curriculum, 
involving a test of 
knowledge. 

University degree 
Minimum number of 
years experience 
Adherence to 
professional code of 
ethics 
Testing (some) 
Continuing education 
(some) 

Ensures the individual 
has appropriate 
understanding of 
environmental 
concepts and technical 
skills to perform 
environmental tasks 
Ensures the individual 
has appropriate 
understanding of 
concepts and 
analytical skills 

Many environmental 
tasks require 
professionals to sign-
off, as required by 
law, due diligence, or 
by professional 
associations 
(CCHREI, n.d.) 

Technical Environmental Education 

Environmental education may not require a university degree but, rather, either a 

technical diploma or targeted form of education such as ISO Auditors certification 

education. Again, not unlike university or college education, technical/targeted 

environmental education has an important role in the assessment of human resource 
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requirements for effective environmental management. And, like university or college 

degrees, targeted/technical environmental education is not an organizational activity but 

considered as a condition of employment or promotion. Figure 8 shows three examples of 

targeted/technical education. 

Figure 8: Non-verifiable knowledge and competence based environmental education 

Utility in EMS 
systems  
• Understanding of 

broad concepts 
and principles 
related to specific 
tasks, systems 
and/or processes. 

• Refreshes 
existing 
knowledge 

• Enhance existing 
technical skills 

• Develops Issue 
awareness 

• Soft skill 
development 
(EMS process 
management, 
environmental 
communication, 
etc.) 

• Issue awareness and 
forum to meet and 
share ideas on 
environmental 
management with 
other individuals 
and organizations, 
establish inter-
organizational links. 

Type Example Standards 

Certification/ 
Accreditation 

Continuing 
Education 

Technical 
Conferences, and 
symposia 

Canadian 
Standards 
Association ISO 
14 001 
Certificate 
HAZWOPER 
Certification 
Policy 
symposium, 
Managerial 
development 
courses and 
workshops, 
Technical 
Workshops 

Air and Waste 
Management 
Association 
Annual General 
Meeting 

• Minimal 
prerequisite 
knowledge 

• Attendance only 

No prerequisite 
knowledge 
Attendance only 

No prerequisite 
knowledge, 
Course 
attendance 
optional 
No quality 
standards 
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Awareness Education 

Awareness education - a term that includes the development of support and 

understanding, attitude change and awareness - is a major focus of organizational effort 

in implementing and operating environmental management systems (Sheldon and 

Yaxton, 1999; Bouckout, 1999). Awareness education seeks to convey corporate ethics 

in an effort to modify individual attitudes and secure "buy-in" to environmental policies, 

goals and objectives (Bouckout, Pers. Comm., 1999; Swiss, Pers. Comm. 1999). 

Adequate awareness education is key to the development of a common vision for 

environmental management and having employees understand their roles and 

responsibilities under the EMS (Kirkland and Thompson, 1997). 

In conjunction with managerial behavior and support systems in the organization that 

help create 'green' corporate culture, awareness education is a tool used to reinforce the 

organization's commitment to the environment. This awareness may help to guide 

individual behavior (Petts, Herd and O'Heocha, 1999; Senge, 1990). The significance of 

awareness education for the successful implementation and maintenance of an EMS is 

summarized by Davies and Rusko (1993): 

"Employee involvement is imperative in order for the EMS to work. If 
employees are convinced about the program, the program will virtually run itself. 
However, if they do not support it, the program will fail no matter how well other 
aspects have been adopted." (p. 66) 

The second dimension of awareness education is informative. A good example of 

informative awareness education is annual environmental health and safety reports 
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published by many corporations. The General Motors Corporation, for example, 

publishes environmental health and safety reports that include information on: the 

environmental policy; environmental objectives and targets; the responsibility of GM and 

its partners in achieving success; and, progress towards stated objectives. The preface to 

the 1998 report reads: 

"With this report, GM is pilot testing the draft Sustainability Reporting Guidelines 
of the Global Reporting Initiative, a multi-stakeholder collaboration between the 
Coalition for Environmentally Responsible Economies (CERES) and numerous 
other organizations, united to develop a common framework for sustainability 
reporting. We continue to partner with CERES and other external organizations so 
that we can understand changing expectations and demonstrate our commitment 
to public accountability. We believe that we must communicate with our 
employees, customers, suppliers, and other stakeholders regarding our progress 
toward sustainability. 

This report contains many examples of how we continue to integrate 
environmental, social, and economic objectives into our worldwide operations. 
For example, GM North America has established environmental metrics and goals 
for its facilities. GM manufacturing leadership has endorsed the global 
implementation of the GM Environmental Management System (EMS), based on 
the internationally recognized EMS standard, ISO 14001, by the end of 2001. 
Additionally, we recently announced plans to require our suppliers to certify the 
implementation of environmental management systems in their operations, in 
conformance with ISO 14001, by the end of 2002". (GM, 1998) 

The document can be found on the World Wide Web at www.generalmotors.com/ehsreport/. 

Other corporations choose to educate external stakeholders by undertaking community 

involvement campaigns, events and projects. Chevron's "People Do" advertising 

campaign has produced over 20 television and print ads that document a wide variety of 

actions "Chevron has taken, in the normal course of all its operations, to preserve and 

protect our natural environment" (Chevron, n.d.). Information about Chevron's program 

can be found on the World Wide Web at www.chevron.com/environment/frame.html. 
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Figure 9 shows various internal and external audiences for all forms of environmental 

education. The figure also outlines the utility of education to the organization. 

Figure 9: Audiences and outcomes for environmental education 

Type of Education Internal Audiences External Audiences Benefits to the 

Organization 

University and 
College Degrees 

Technical/Targeted 
Education 

Informative/ 
Awareness 
Education 

Ethics-Based 
Awareness 
Education 

Personnel 
responsible for 
implementation 
and maintenance 
of the EMS 
Technical 
Specialists 

Contractors 
Suppliers 

• Various Internal 
Audiences 

Entire 
organization 

Entire 
organization 

Contractors 
Suppliers 
3rd Party 
Stakeholders 

lenders 
suppliers 
contractors 
government/ 
regulators 
stakeholders 
(Continued from 
page 45) 
shareholders 

Contractors 
suppliers 

• Ensuring 
competence and 
capability to 
implement and 
maintain EMS 

• Required by 
professional 
associations 

• Regulatory 
requirement 

• Due Diligence 
• Ensuring 

competence and 
capability to 
implement and 
maintain EMS 

• Inform internal 
and external 
stakeholders 
about progress 
and... 

• state of 
organizational 
environmental 
management 

• Encourage "buy-
in" to 
organization's 
environmental 
objectives and 
vision 
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TRAINING 

Quite unlike education, training is "technique or technology-specific... [and] it is only 

needed by those employees doing a particular task" (Kirkland and Thompson, 1997, p. 

15). This definition limits Sheldon and Yaxton's (1999) list of possible human resource 

development outcomes to one - skill transfer. Demonstrating that employees whose 

work activities can have significant impacts on the environment can demonstrate 

appropriate skills are an essential component of compliance with the ISO 14 001 standard 

(ISO, 1996, p.3). 

As is the case with environmental education, training may be conducted to develop 

competence in internal and/or external audiences, depending on the situation. Unlike 

environmental education, however, training needs change over time. Training needs 

change as the organization adopts new technologies, techniques of using technologies or 

changes in processes. 

Good examples of corporate environmental training programs proved very difficult to 

source. Key informants requested that the names and particular training programs of 

clients remain strictly confidential. Examples of corporate environmental training 

programs used to implement an EMS system were not readily available using public 

sources (i.e. the University Library, databases and the internet). General examples of 

training courses include H2S training for oilfield personnel and WHIMIS training for 

compliance with the Canadian Transportation of Dangerous Goods Act. 
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Chapter 5: ISO-Determined Training and 
Education Needs 

IDENTIFICATION OF ENVIRONMENTAL TRAINING AND EDUCATION NEEDS 

This chapter develops generic environmental training and environmental education 

requirements that are required or implied by the 16 required elements of an ISO 14 001 

EMS. ISO-determined training and education requirements, explicit or implied, 

constitute human resource needs assessment areas that must be addressed by all 

organizations when developing environmental education or environmental training 

programs. 

ISO REQUIREMENTS FOR ENVIRONMENTAL EDUCATION AND TRAINING 

The ISO standard for training, awareness and demonstration of competence reads: 

"The organization shall identify training needs that all personnel whose work may 
create a significant impact on the environment, have received appropriate training. 

It shall establish procedures to make its employees or members at each relevant 
function and level aware of: 

a) the importance of conformance with the environmental policy and procedures 
and with the requirements of the environmental management system; 

b) the significant environmental impacts, actual or potential of their work 
activities and the environmental benefits of improved personal performance; 

c) their roles, responsibilities in achieving conformance with the environmental 
policy and with the requirements of the environmental management system, 
including emergency response preparedness and response requirements; and, 

d) the potential consequences of departure from specified operating procedures. 
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Personnel performing the tasks which can cause significant environmental 
impacts shall be competent on the basis of appropriate education, training and/or 
experience" (CSA, 1996, p.3). 

Training has been defined as "technique or technology specific" required by "employees 

doing a particular task" (Kirkland and Thompson, 1997, p. 15). Figure 10 shows, 5 of the 

16 elements of the ISO standard have explicit training requirements. The ISO 14 001 

elements that require training are: 

(1) 4.3.2, legal and other requirements; 

(2) 4.4.2, training, awareness and demonstration of competence; 

(3) 4.4.7, emergency response and preparedness; 

(4) 4.5.1, monitoring and measurement; and, 

(5) 4.5.4 environmental management system audit. 

Environmental education has been defined as "the development of understanding of 

general principles and basic concepts that do not change [significantly] over time 

(Kirkland and Thompson, 1997, p. 15). Only one of the sixteen required elements of an 

ISO 14 001 EMS has an explicit education need. The ISO 14 001 element that requires 

education is element 4.2, environmental policy. Three of the 16 required elements ISO 

14 001 have implied education needs. These are: 

(1) 4.3.2, legal and other requirements; 

(2) 4.4.1 structure and responsibility; and, 

(3) 4.5.2 nonconformance and corrective action. 
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Figure 10: Analysis of ISO-determined education and training needs 
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4.2 Environmental Policy Yes Yes 

Everyone in the 
Organization 
External Stakeholders 

Major one-time 
effort and 
significant 
periodic 
support 

4.3.2 Legal and other Requirements Yes Yes Yes Yes 

Hard Skills: Operations staff 
Soft skills: Supervisory Staff 
and Management 

On-going 

4.4.1 Structure and Responsibility Yes Yes 
Environmental Managers 

and Management 

Periodic 

4.4.2 Training, Awareness and competence Yes Yes 

Hard Skills: Operations staff 
Soft skills: Operations staff 
and anyone in the 
organization with 
responsibility under the EMS 

On-going 

4.4.7 Emergency response and 
Preparedness 

Yes Yes 

All employees 

Local community 

Operations supervisors and 

staff 

Periodic 

4.5.1 Monitoring and Measurement Yes Yes 
Operations supervisors and 

staff 

On-going 

4.5.2 Nonconformance and corrective and 
preventative action 

Yes Yes 

Environmental Managers 
Technical & Process 
Supervisors, Planners and 
Professionals 

On-going 

(5) 4.5.4 environmental management 

system audit. 
Yes Yes 

All persons who participate 

in the internal EMS audit 

On-going 
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ENVIRONMENTAL TRAINING NEEDS 

Legal and Other Requirements 

The ISO 14 001 standard requires organizations to comply with all relevant government 

regulations where the organization operates (CSA, 1996). Legislated environmental 

education and training is required whether or not an organization seeks conformance with 

the ISO standard. However, since ISO requires that organizations commit to regulatory 

compliance, the requirement is pertinent. Authority to require training is most often 

statutory, such as required by regulations under Federal or Provincial legislation, but also 

may be derived from industry codes of practice. 

Examples of legislation that drive training requirements include the Transportation of 

Dangerous Goods Act (TDG) and the Alberta Environmental Enhancement and 

Protection Act (AEPA). Both TDG and AEPA require specific procedures for initial 

response strategies when hazardous goods have been spilled. Among others, operators 

have the duty to report the release and the to provide the relevant responsible authority 

details of the release in a prescribed format. They are also required to initiate remedial 

action (AEPA, 1992). The Petroleum Industry Training Society offers training for 

hazardous spill response that certifies operator competence. 
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Figure 11: An example of required environmental training 

Tank Truck Emergency Response 

This one-day course is designed for personnel who may be involved in the initial 
response to an incident involving the release of Class 3 flammable liquids from a tank 
truck. 
The course will cover pre-planning for emergencies, initial response strategies, site 
assessment and control, and containment and recovery techniques, all focused on 
responding to an incident involving a tank truck. The course includes a hands-on field 
component where participants will demonstrate response techniques learned in the 
classroom. 
Course participants who successfully complete the hands-on demonstration and written 
examination will receive a certificate of competence. 

Source: Petroleum Industry Training Society (n.d.) Available on the World Wide Web at 

www.pits.ca/crsspll.html. 

Training, Awareness and Competence 

The ISO standard requires that the "organization shall require that all personnel whose 

work may create a significant impact on the environment, have received appropriate 

training" and communicate: 

a) the importance of conformance with the environmental policy and procedures 
and with the requirements of the environmental management system; 

b) the significant environmental impacts, actual or potential, of their work 
activities and the environmental benefits of improved personal performance; 

c) their roles, responsibilities in achieving conformance with the environmental 
policy and with the requirements of the environmental management system, 
including emergency response preparedness and response requirements; and, 

d) the potential consequences of departure from specified operating procedures 
(CSA, 1996, p.3) 
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Determining personnel whose work activities have a significant impact on the 

environment will vary from organization to organization, and is dependent on individual 

characteristics of the organization's activities, products, services, environmental aspects 

and the environmental management system. At minimum, training needs are defined on 

the basis of the requirements of the EMS relative to deficiencies of skills in groups 

responsible for the EMSs implementation and operation (Bouckout, Pers. Comm., 1999). 

A process to help organizations determine their needs is discussed in the next chapter. 

Emergency Preparedness and Response 

The ISO standard requires that the organization establish and maintain procedures to 

identify the potential for, develop the ability to respond to accidents and emergency 

situations, and to prevent and mitigate the environmental impacts that may be associated 

with them (CSA, 1996). The organization is also required to periodically test such 

procedures where practicable (CSA, 1996). A clear training need results from this 

requirement, particularly among operations staff who would likely be on-site should a 

negative scenario develop and may, in some cases, include training local stakeholders and 

residents. The requirements of TDG Act and Alberta's Environmental Enhancement and 

Protection Act discussed earlier are a good example of training designed to enhance skills 

necessary for emergency preparedness and response. 
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Monitoring and Measurement 

The ISO standard requires the organization to establish and maintain documented 

procedures to monitor and measure activities that can have a significant impact on the 

environment and requires that monitoring equipment be calibrated and maintained (CSA, 

1996, p.4). The training needs that develop from this requirement include skills and 

training on EMS processes and procedures; and, training for monitoring system 

calibration and record keeping. The Northwood Pulp and Paper decision is a good 

example of how important it is for companies to ensure that employees understand 

procedures and proper equipment maintenance. Northwood was unable to establish a 

reasonable standard of care with respect to toxic releases because a "communications 

gap" existed in environmental training with respect to corporate procedures regarding a 

conductivity meter (Green, 1998, p.20). 

Environmental Management System Audit 

ISO 14 014 requires that all parties responsible for conducting or managing the internal 

auditing of their organization's EMS be certified by an accredited certification body. 

These individuals must demonstrate competence in understanding the principles of ISO 

14 001 and the specific procedures to be followed when conducting an audit of the EMS 

(CSA, 1996). 

62 



EXPLICIT EDUCATION REQUIREMENTS 

Environmental Policy 

The ISO Standard requires that the environmental policy is documented and 

communicated to all employees and made available to the public (CSA, 1996). The level 

of effort required by the standard is typically met by educating employees about: 

• the actual and potential environmental impacts of the organization's activities, 

products or services, described in terms of broad, generic risks; 

• the organization's commitment to improved environmental performance, pollution 

prevention and continuous improvement; and, 

• the responsibility of the employee in implementing and supporting the EMS (Swiss, 

Pers. Comm., 1999). 

Beyond compliance with the ISO standard, the purpose of communicating the 

environmental policy is viewed as a mechanism to engineer "buy-in" about the 

importance of the environment issue to the organization. Buy-in is critical to EMS 

implementation (Bouckout, Pers. Comm., 1999) and also critical to endurance of 

appropriate attitudes and behavior during EMS maintenance (Petts, Herd and O'Heocha, 

1999). When communicating the environmental policy, management should stress the 

importance of environment as a core business concern first and as an ethical or social 

responsibility concern second (Petts, et al, 1999; Swiss, 1999). Perceptions about the 

significance of environment to the day-to-day job responsibilities of the individual are a 

critical determinant of buy-in (Petts, et al., 1999) and may, in and of itself, involve 
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training to increase the effectiveness of the implementation of policies. Creating 

awareness about the firm's environmental policy and commitment to environmental 

performance is organization-wide and on-going (Swiss, Pers. Comm., 1999). 

The audience for the environmental policy education includes everyone in the 

organization, irrespective of location, job title or role in implementing the EMS (CSA, 

1996). Bombardier's Environmental Awareness Program (1998) is an excellent example 

of how a company can introduce the environmental policy to the organization. The 

program is introduced with a taped message from the CEO and a videocassette that 

describes broad environmental issues and how Bombardier employees can act to protect 

the environment. The program also provides a module that includes an endorsement 

from local management, a description of the local factory's activities, environmental 

impacts and steps that can be taken to protect the environment at specific facilities 

(Bombardier, 1998). 

Educating the third parties about the environmental policy is an important aspect of EMS 

implementation and operation. As described earlier, General Motors and Chevron devote 

considerable resources to educating the public about their environmental policies and the 

steps they are taking to protect the environment. Small-to-medium sized enterprises may, 

however, find the costs of such comprehensive education campaigns to be prohibitive. 
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IMPLIED ENVIRONMENTAL EDUCATION NEEDS 

Environmental Legislation Education 

Developing knowledge of relevant environmental legislation is not required by the ISO 

standard. At the operations level, the need to develop knowledge and awareness about 

environmental legislation is driven by the ISO requirement for the corporation to comply 

with relevant legislation. Figure 12 shows an example of a Petroleum Industry Training 

Society education program about environmental legislation for supervisors in the oilfield. 

It is also important that supervisors, senior management and directors be made aware of 

environmental law. On one level, developing knowledge and awareness about 

regulations, legislation and civil law decisions will assist senior management and 

directors in determining what they and the organization are required to do, in order to 

establish a reasonable and defensible standard of care. On another level, knowledge and 

awareness about environmental law will assist senior management in developing sound 

strategic responses to impending change in the legislative environment. Canadian Pacific 

Railways, for example, have recognized the potential for the Kyoto Accord to affect their 

business and are taking steps to proactively address this issue (Kozey, 2000). 
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Figure 12: Example of an education program for operations supervisory staff 

Alberta Drilling Waste Management 

This two-day course is a review and discussion of the Alberta Energy and Utilities 
Board's (AEUB) Drilling Waste Management Guidelines (Guide G-50). It is ideal for 
anyone supervising or conducting the disposal of drilling fluids, cuttings and muds in 
Alberta. 
This program covers an overview of the guidelines, quality assurance/ quality control, 
sampling equipment and techniques, microtox bioassay, data interpretation and 
calculation of loading rates, policy administration and data handling, reclamation 
certification criteria, application of the guidelines in the field and sumpless drilling. 
Hands-on demonstrations of personal field sampling equipment and of a mobile 
laboratory are included. 

Source: The Petroleum Industry Training Society, (n.d.) Available on the World Wide 
Web at www.pits.ca/crsspll.html#tter 

Figure 13 shows a breakdown of audiences and topics for environmental law education. 

Figure 13: Audiences for environmental law and issue education 

Awareness about 
how 
environmental 
issues may affect 
the business in 
the future 

Awareness about 
how 
environmental 
legislation affects 
the business 
today. 

Civil Law and 
due diligence 

Environmental 
Issue 
Education 

Awareness: 
legislated 
performance 
requirements 
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Structure and Responsibility 

The ISO standard requires that the organization assign responsibility to a management 

representative(s) who has(have) responsibility to ensure that the EMS requirements are 

established, implemented and maintained in accordance with the standard and who 

reports to management on the performance of the EMS (CSA, 1996). Designating 

responsibility may require education. Management representatives may require 

education in quality management, ISO 14 001, and continuous improvement tools. The 

QMI Corporation, a division of the Canadian Standards Association offers a number 

education programs that meet this education need (QMI, n.d.). They offer programs 

called the ISO 14 001 Environmental Management System Essentials and the Quality 

Management Representative Program. The programs are appropriate for professionals 

responsible for quality management systems and teach "core concepts, tools, and 

techniques of best-practice quality management." (QMI, http://www.qmi.com/english/  

qmi_enter.cfm?&module=training). 

Nonconformances and Corrective Action 

The ISO standard requires that the: 

"organization shall establish and maintain procedures for defining responsibility and 
authority for handling and investigating nonconformance, taking action to mitigate any 
impacts for initiating and completing corrective and preventative action. Any corrective 
action or preventative action taken to eliminate the causes of actual and potential 
nonconformances shall be appropriate to the magnitude of problems and commensurate 
with the environmental impact encountered." (CSA, 1996, p.5) 

The successful defense of due diligence in the Courtaulds case and the consideration of 

the competence of the individual in the Commander Business Furniture case strongly 
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suggest that the nonconformances and corrective action element of the ISO 14 001 

standard requires that the responsible party demonstrate competence on the basis of 

education and experience. 

Specific education and experience requirements that may arise are specific to individual 

organizations, their facilities, processes, systems and unique environmental aspects. It 

follows that those within the organization who are assigned authority and responsibility 

to handle, investigate, and suggest mitigations and/or corrective and take preventative 

action should have the appropriate level of knowledge, training, and experience to 

competently perform these tasks. CCHREI's National Occupational Standards for 

Environmental Employment offer an excellent starting point to identify the knowledge 

and skills an individual requires to effectively perform. Other considerations may 

include professional requirements, such as those required by the Alberta Association of 

Professional Geologist, Geophysicists and Engineers of Alberta and industry codes of 

practice. 
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Chapter 6: Needs Identification and Specification 

THE SCOPE OF NEEDS IDENTIFICATION AND SPECIFICATION 

The last two chapters have distinguished education from training and defined the 

environmental training and education requirements of the ISO 14 001 standard. ISO-

determined education and training needs are only one part of the picture, however, when 

organizations seek continuous improvement and organizational change. The driving 

forces and individual organizational circumstances that determine the need for and 

character of corporate EMSs vary widely. Environmental training and environmental 

education needs identification and specification will also vary between organizations. 

Elements of an Environmental Training Program 

According to ISO guidance documents (ISO, 1995), training programs typically have the 

following elements: 

• identification of employee needs; 
• development of a training plan to address defined needs; 
• verification of conformance of training program to regulatory or organizational 

requirements; 
• training of target employee groups; 
• documentation of training received; and, 
• evaluation of training received (ISO, 1995, p. 28). 

The ISO 14 001 Environmental Management Systems Self-Assessment Checklist 

published by the Global Environmental Management Initiative provides a sensible 

assessment checklist of what the standard will require an organization to accomplish. At 
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the highest level of assessment, the compliance needs of training, awareness and 

competence meet the criteria shown in Figure 14. 

Figure 14: Training, Awareness and Competence: Self Assessment Criteria 

Category Criteria 
Training • procedures have been established to identify training needs 

• procedures have been developed to ensure that all personnel whose 
work may create a significant impact upon the environment has 
received appropriate environmental training 

• the procedures also require that contractors working on the 
organization's behalf are able to demonstrate that their employees 
have the requisite training 

• a system has been established 
• to periodically review the procedures used to identify training 

needs and ensure that proper training is provided. 

Awareness • Procedures exist to ensure that all relevant personnel receive 
training to increase the awareness of the importance of 
conformance with the requirements of the environmental 
management system 

• Procedures exit to ensure that all employees are made aware of the 
actual or potential significant environmental impacts of their work 
activities and the environmental benefits of improved personnel 
performance 

• All employees are made aware of their roles and their 
responsibilities in achieving conformance with the environmental 
policy and with the requirement of the environmental management 
system, including emergency preparedness and response 
requirements 

• All employees are made aware of the potential consequences of 
departure from specified operating procedures 

Demonstrating 
Competence 

• Management has determined the level of experience, competence 
and training necessary to ensure the capability of personnel, 
especially those carrying out specialized environmental 
management functions 

• It has been ensured that personnel performing tasks that may cause 
significant environmental impacts have the required competence 
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(Continued from previous page) 
• The level of required competence of such personnel has been 

determined on the basis of appropriate education  

Source: The Global Environmental Management Initiative (1996, p. 23) 

Environmental training and education needs arise from three different areas. These are: 

internally-driven training needs; externally-driven training needs; and, ISO-determined 

training needs. Internally driven training needs are those driven by: organization-specific 

environmental aspects (the impact of the firm's activities, products or services on the 

environment); industrial processes; organizational values, goals and mission; and, 

internally driven opportunity seeking. Externally driven training needs are those driven 

by: regulations; 3 r party concerns (e.g. public opinion); adoption and integration of new 

technologies and processes; competition; and, the firm's operations environment(s). ISO-

determined training and education needs have been addressed in the last chapter. 

Needs assessment is, of course, the first step in any education and training program 

(Bouckout, Pers. Comm., 1999; Brinkerhoff, 1987). The needs assessment stage is an 

activity that has implications upon all subsequent stages of education and training design, 

delivery and evaluation (Brinkerhoff, 1987). The outcome of this stage is critical 

especially for effective program and/or employee evaluation (Kirkland, Pers. Comm., 

1999). Having specific learning or behavioral objectives allows the organization to 

observe behavior (Kirkland, Pers. Comm., 1999) or test knowledge in the field (Pristone, 

Pers. Comm., 1999) and serve as bases of evaluation of individual employees and 

environmental training programs. 
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A modification to the Brinkerhoff (1987) process for conducting a needs assessment is 

recommended. The process is recommended because it considers both inputs (key 

information) and outputs (knowledge, behavior and attitudes), thus allowing the influence 

of organization-specific internal and external driving forces. It prompts organizations to 

test their needs and training plans against a set of moderating criteria and, in so doing, 

accounts for organizational values. The prime limitation of the original Brinkerhoff 

process is the inherent assumption that organization's value human resource development 

and evaluation and have the money, time and people to follow through with that 

commitment. As previously pointed out, key informants suggested that companies 

generally do not commit significant resources to environmental training. The Brinkerhoff 

process has, therefore, been simplified. 

The proposed process adopts the Brinkerhoff process and is modified to include key 

information relevant to environmental management, driving forces and the ISO 14 001 

standard. It rejects the evaluation of organizational-level benefits, however, for several 

reasons. The most significant reasons organizational level benefits are ignored are 

because the process is time consuming, difficult, not a good indicator of the relationship 

between education and training and overall environmental performance (Bouckout, Pers. 

Comm., 1999). Though organizational-level benefits may drive environmental education 

and training, there are too many intervening variables that prevent them from being an 

indicator of the success of education and training interventions (Swiss, Pers. Comm., 

1999). In addition, not one single key informant agreed with the proposition that 

quantifying the economic return of environmental training is either necessary or practical. 
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A Proposed Model for Environmental Training and Education 
Needs Assessment Process 

The four-stage model that includes the modifications to the Brinkerhoff process is shown 

in Figure 15. The four stages have been called: (1) gather key information; (2) assess 

value; (3) specify outcomes; and, (4) document the process. The process intends to 

answer the basic 5-w's of education and/or training. The first stage will identify who is to 

receive education or training, why they need to develop appropriate skills, knowledge or 

awareness, and a forms preliminary idea of what content is appropriate. The second stage 

will refine what employees need to know by defining the benefits of improved 

environmental performance, the objectives of education and training and the level of 

support the organization will have to commit. The third stage identifies how the 

organization will know it is making progress. And the fourth stage outlines where, when 

and how education and training will be done. 

Figure 15: The Four-Step Needs Assessment Process 

Specify 
Outcomes: 
• Learning 
• behavior 
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Step One: Gather Key Information 

The goal of this stage is to discover who needs education or training, why they need it, 

what they will need to know, and what level of knowledge or skill they will require. 

Figure 16: Key information for environmental education. 

What information you will need What the information will tell 
you __ 

The environmental policy. 

Concerns of key stakeholders. 

The environmental management system. 

Industry codes of practice and guidelines. 

Organizational diagram. 

Relevant professional codes of practice 

Relevant environmental regulations, 
legislation and civil 
law decisions. 

Education content to inform all employees 
about the environmental policy, objectives 
and targets and individual responsibility to 
implement the policy. 

Content ideas about what your neighbors, 
the government, suppliers and contractors 
will need/want to know about the 
organization's environmental policy and 
what they will want to know on an on
going basis. 

Audiences and education content for 
managers, directors and executives 
responsible under the EMS. 

Content ideas about the industry's efforts 
and commitments to improved 
environmental management. 

Audiences for education about ISO 14 001, 
system procedures and quality 
management. 

Professional accreditation and professional 
development requirements for operators, 
field supervisors and managers. 

Formal education and professional 
requirements for operators, supervisors and 
managers. 
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Figure 17: Key information for environmental training. 

What information you will need What the information will tell 

Relevant environmental regulations, 
legislation and civil 
law decisions. 

y ^ M  

Training content for field operators, 
supervisors and managers throughout 
various levels of the organization. 

Industry codes of practice and guidelines. 

Emergency response plans and procedures. 

List of individuals responsible for 
environmental management system audits. 

List of contractors and suppliers. 

Training content for operators. 

Training content for employees, suppliers, 
contractors and nearby residents. 

Audiences who require formal 
accreditation from an ISO-certified trainer. 

External audiences for training. 

A description of monitoring system 
processes and procedures. 

Relevant professional codes of practice. 

The National Environmental Occupational 
Standards published by CCHREI. 

Training content for operators, field 
supervisors and managers about equipment, 
reporting procedures and internal 
communication procedures. 

Professional accreditation and professional 
development requirements for operators, 
field supervisors and managers. 

Training content ideas for internal and 
external audiences that include subjects to 
be taught and the appropriate level to 
which they should be taught. 

Step Two: Assess the Value of Training and Education 
Activities to the Organization 

The objective of this stage of needs identification is to have employees throughout all 

levels of the organization provide input about the potential benefits of environmental 
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education and training and the best way by which to achieve those goals. Key informants 

suggested that people from all levels of the organization be consulted when deciding on 

education and training content, methods of how best to deliver the programs and how to 

monitor and rate progress towards improved performance. The consultation process 

improves buy-in (Bouckout, Pers. Comm., 1999). Buy-in increases the potential for 

environmental education and training to result in improved environmental performance 

(Petts, Herd and O'Heocha, 1999). This result is desirable. 

Key questions that the Brinkerhoff model suggests are related to the potential 

effectiveness of training and education vis-a-vis the organizational benefits that are 

supposed to accrue (Brinkerhoff, 1987). The link between human resource development 

activities and organizational benefits are valid if skill, knowledge and attitude changes 

lead to intended job-behavior benefits, if the behaviors would be supported in the 

workplace and if the behaviors will lead to the intended organizational benefits 

(Brinkerhoff, 1987). 

It follows, then, that when consulting employees throughout the organization, they are 

made aware of the objectives and targets and the proposed education and training 

activities intended to reach those goals. They should also, however, be encouraged to set 

their own goals. For example, a key feature of the Minnisota Mining and Manufacturing 

Corporation's Pollution Prevention Pays program is for individual business units to 

establish their own environmental plans and procedures to reach their goals (3M, 1996). 

This consultation should improve employee buy-in. 
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Figure 18: Key questions to consider. 

Do you see profit or savings resulting from improved environmental performance? 

Can we reach our objectives and targets with this education or training program? 
Why? Why not? Can we do better? 

What other benefits do you think we can gain? 

Will our efforts change the way our employees act? Why? 

What will motivate our employees to make environment a priority? 

Can we improve our systems, our processes, our technologies to support employee's 
efforts to do better? 

What job-place conditions encourage our employees from using the skills, knowledge 
and attitudes to full advantage? Can we do better? 

What does management have to do to support employee efforts? What rewards can 
we provide? 

What job-place conditions prevent our employees from using the skills, knowledge 
and attitudes to full advantage? How can we improve these conditions? 

How will we know that we are doing better? What measurements are fair? 

Are there savings related to improved environmental performance that you can see? 
How do we do it? 

Can we profit from improved environmental performance? How do we do it? 

Stage Three: Specify Outcomes 

The objective of this stage is to establish methods to measure progress towards your goals 

and objectives. Defining specific outcomes is practical and necessary to ensure training 

meets the unique needs of organizations (Kirkland, Pers. Comm., 1999) and allows 
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management and supervisors the ability to test knowledge and skills in the field 

effectively and inexpensively (Pristone, Pers. Comm., 1999). This is relatively easy to 

do for training. Training develops skills that are, generally speaking, observable. You 

can also test skills at the end of a training intervention. 

Figure 19: Methods to measure the effectiveness of environmental training. 

• Test training participants' knowledge and skills immediately after the training 
program. 

• Test training participants' knowledge and skills after some time has lapsed after 
training. 

• Establish specific behaviors and observe whether or not these behaviors are being 
used by employees on the job. 

• Periodically test employees about their knowledge of relevant environmental 
technologies, processes and procedures. 

Establishing methods to measure the success of education is more difficult than is the 

case for environmental training. It is true that knowledge gained in degrees, certification 

and accreditation programs can be tested. It is not true, however, that the softer 

educational outcomes suggested by Sheldon and Yaxton (1999) can be measured. These 

outcomes include development of support for the EMS, development of awareness and 

development of a sustained attitude change. When asked about the inability to measure 

attitudes, one key informant suggested that even though you may not change peoples 

minds, educating people in the organization about the environmental policy and progress 

in environmental performance is still valuable (Bouckout, Pers. Comm., 1999). 
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Brinkerhoff suggests that organizational-level benefits - such as profit, increased 

productivity, decrease in fines, etc. - be defined. This level of assessment is omitted. 

Respondents indicate that dollar-value benefits are too difficult to define (Bouckout, Pers. 

Comra., 1999), may not accrue from environmental training or education programs 

(Swiss, Pers. Comm., 1999) and, perhaps most significantly, involve a level of financial 

and human resource commitment most organizations are unwilling to give (Bouckout, 

Pers. Comm., 1999). 

Figure 20: Methods to measure and monitor environmental education. 

• Set goals about when and how many times employees will get information about the 
environmental policy and progress reports. 

• Document that all employees have received education about the environmental 
policy, their roles and responsibilities to implement the EMS and the significant 
potential and actual environmental aspects of the organization's activities. 

• Document when employees receive on-going environmental education. Proof can be 
displayed by documenting when employees: 

• Attend a meeting about environmental performance. 
• Watch a video or CD ROM. 
• Receive newsletters. 
• Have an environmental education component to a regular meeting. 
• Receive progress reports through company intranet systems. 

Stage Four: Document 

Documenting training activities, including information about employees, contractors and 

suppliers who received training and what training they have received, is required by the 
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ISO 14 001 standard (CSA, 1996). It is also necessary to document that all employees 

have been made aware of the environmental policy, their roles and responsibilities in 

implementing the EMS, consequences from departing from specified procedures and the 

significant potential and actual environmental aspects of the organization's activities 

(CSA, 1996). This is one form of documentation. There is also another form of 

documentation that can help define practical questions such as "how are we going to 

deliver the training", "how much will it cost" , "what will we need", "when will we do 

the training or education", "who will receive the training or education", etc.. 

Brinkerhoff (1987) suggests several formats to document the development of training 

programs. Two particular examples of documentation have been selected. The first is 

called a Participant/Outcomes Analysis and is recommended because it shows for any 

single or group of participants: (1) who will receive what training; (2) what they will 

learn; and, (3) how they will use their new skills on the job. Figure 21 shows an example 

of the Participants/Outcomes analysis for a fictitious oil and gas company called ABC 

Co. 
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Figure 21: Example of a participant/outcomes analysis 

Audience What they will learn How they will apply their 
skills on the job  

Well Operators Hazardous materials 
handling, management and 
transportation certification 
Emergency response 
EMS Procedure for filing 
and reporting 

All materials on lease 
will be labeled 
appropriately subject to 
periodic audit 
Periodic testing of 
emergency response 
plans 
Periodic oral review/test 
of procedures by 
supervisory staff 
Decreased regulatory 
reporting fines  

The second form of documentation that Brinkerhoff suggests is called an Input-Process-

Output Worksheet. It is recommended because it is the logical extension of the first stage 

of documentation. The first stage assesses who gets training, what they should learn and 

how they will use their skills on-the-job. The Input-Process-Output Worksheet assesses 

how the organization intends to accomplish these goals, by specifying a program that 

defines the audience, the content, the delivery and expected outcomes, while also 

considering logistical and financial considerations. An example for the fictitious ABC 

Co. is shown in Figure 22. 
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Figure 22: Input-Process-Output Worksheet Example for ABC Co. 

Input Process Output 

27 Well Operations Staff from Alberta 
Operations 
30 education manuals; 30 manuals on 
ABC Co's waste policy and procedures 
15 videos to be produced on 
procedures (One per battery) 
Hotel conference rooms in Oyen, 
Brooks and Vauxhall 
training design and delivery evaluated 
by management, operations 
supervisors and operators 
2 trainers 
documentation on certification 
qualifications of all Alberta Operators 
commitment of $45 000 for entire 
program. 

ABC Co Procedures 
Operators will attend 2-hour workshop that 
includes 30 minute video at Hotel 
locations. They will be given an overview 
of: ABC Co's commitment to improved 
environmental performance; corporate 
objectives on waste; and, expectations 
under the EMS. A short 30 minute video 
will be shown that shows the 
environmental impacts of down-hole 
operations; HAZMAT identification and 
properties' how to properly handle waste; 
emergency procedures; and, reporting 
requirements. One hour will be spent on 
reporting procedures and paperwork. 

Certification 
All operators who require upgrades for 
certification will be sent to Training Co in 
Brooks 

Operators will: 
• Be certified in HAZWOPER, TDG and 

WHMIS 
• Meet criterion level in demonstrating 

competence in: 
• Emergency response 
• HAZMAT labeling, handling and 

transporting 
• ABC Co paperwork and reporting 

requirements 
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Chapter 7: Important Elements of Environmental 
Training Programs 

The primary objective of this section is to develop criteria to evaluate how well a 

program will: (1) motivate employees to support environmental management objectives 

so as to encourage meaningful involvement in the EMS; (2) develop the appropriate 

knowledge, skills and attitudes to enable meaningful participation; and, (3) how well the 

organization supports environmental management objectives. 

It is important to motivate employees because "environmental management can often be 

most effectively improved through achieving staff involvement, ownership and 

meaningful involvement in an environmental management system" (Wells, 1997, p. 186). 

Not developing ownership of quality management programs is a significant barrier to 

environmental performance (Petts, Herd and O'Heocha, 1999). Assessing how well a 

program can teach the knowledge and skills is important because demonstration of 

competence is an essential element of an ISO EMS. And, finally, the organization must 

demonstrate commitment to the EMS and reinforce positive behavior if environmental 

performance is to persist over time (Petts, Herd and O'Heocha, 1999). All of these 

assessments are elements of a phenomenon that organizational psychologists call transfer 

of training. 

Positive transfer of training is defined as "the degree to which trainees effectively apply 

the knowledge, skills, and attitudes gained in a training context to the job" (Newstrom, 
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1984). Positive transfer of training moves beyond original learning in an education or 

training program such as the knowledge of how a particular effluent affects water quality. 

For transfer to have occurred, "learned behavior must be generalized to the job context 

and maintained for a period of time..." (Baldwin and Ford, 1988, p. 64). This means that 

the employee must not only understand how his or her job can affect the environment and 

how to improve their performance but must actually put these ideas into action on the job. 

Transfer of training is a problem common among organizations implementing EMSs. 

Millman and Clair (1996) point out that "employees sometimes withhold their full 

support or commitment to such programs because they see them as short-lived and as an 

obstacle to their daily work, rather than as an opportunity for performance improvement." 

(Millman and Clair, 1996, p.56). 

ELEMENTS OF TRANSFER OF TRAINING 

Baldwin and Ford (1988) identify the major findings of over 70 years of study in the area 

of training and find that there are three categories of variables that have a significant 

positive impact on transfer of training. These are: (1) motivation to learn and use new 

knowledge, skills and attitudes; (2) the design of the training program, including content 

and delivery methods; and, (3) organizational conditions that support learned skills 

(Baldwin and Ford, 1988). For the purposes of this study organizational conditions and 

motivation are linked into one category - motivation. They are considered the same 

because the recommendations made by key informants and the literature suggest that 

organizational commitment is critical to EMS success and that the commitment is a 
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significant form of motivation (Crognale, 1997; Millman and Clair, 1996; Bouckout, 

Pers. Comm, 1999). 

Influencing Motivation 

There is a significant positive relationship between motivation, learning and use of 

learned attitudes, knowledge and skills on the job (Hicks and Klimoski, 1987; Reber and 

Wallin, 1984; Wexley and Baldwin, 1986). Motivation is defined as a force "that 

influences enthusiasm about the program, a stimulus that directs participants to master 

the content of the program, and a force that influences the use of newly acquired 

knowledge and skills, even in the presence of criticism and lack of reinforcement for use 

of the training content" (Steers and Porter, 1975, 10). 

After discarding suggestions that interview respondents did not agree were necessary 

from the literature, there are three significant ways to make employees motivated to 

improve environmental performance. The first is make education and training relevant to 

the job-task (Kirkland, Pers. Comm., 1997). The second is to reinforce the perception 

that there are both business and social benefits associated with improved environmental 

performance (Baumgarten, Reynolds and Pathen, 1984; Petts, Herd and O'Heocha, 1999; 

Swiss, Pers. Comm., 1999). And the third is to reinforce the benefits of improved 

performance by demonstrating management support and or providing incentives 

(Huckzynski and Lewis, 1980; Pristone, Pers. Comm., 1999; Kirkland, Pers. Comm., 

1999; Bouckout, Pers. Comm., 1999). 
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Making Environmental Education and Training Relevant 

A number of themes emerged about how to motivate employees to accept their role and 

responsibility in implementing the EMS. A few key tactics were suggested. It is clear 

from the ISO 14 001 standard that all employees in the organization must be educated 

about their roles and responsibility in implementing the EMS (CSA, 1996). The standard 

is not clear, however, organizations can bolster employee ownership during EMS 

implementation or maintenance. Key informants suggested three tactics. 

Tactic 1: Create an education program for the whole organization that highlights 

the organization's commitment to improved environmental performance and 

individual responsibilities. 

During the implementation phase of the EMS, the ISO 14 001 standard requires that all 

employees in the organization be made aware of: 

a) the importance of conformance with the environmental policy and procedures and 
with the requirements of the environmental management system; 

b) the significant environmental impacts, actual or potential of their work activities 
and the environmental benefits of improved personal performance; 

c) their roles, responsibilities in achieving conformance with the environmental 
policy and with the requirements of the environmental management system, 
including emergency response preparedness and response requirements; and, 

d) the potential consequences of departure from specified operating procedures 
(CSA, 1996, p.3) 

The Bombardier Environmental Awareness Program (1998) accomplishes this task two 

ways and is a good example of how a large, geographically diverse organization can 
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implement this tactic. Their environmental training program is preceded with two 

videotapes. The first is a speech made by the company's Chief Executive Officer. It 

outlines why Bombardier has committed to implementing the EMS and why the EMS is 

important to the company. The second addresses the broad generic environmental risks 

of Bombardier's activities and suggests ways that employees can make a difference 

(Bombardier, 1998). 

Tactic 2: Create education programs for target audiences that identify the benefits 

of improved environmental performance in specific terms. 

Key informants agreed that an organization-wide demonstration of the importance of 

improved environmental performance and general statements about the role of individual 

employees in helping the organization achieve its environmental management goals is 

important and necessary. It is also necessary, however, to educate more narrowly defined 

audiences who have specific job-tasks under the EMS about how their responsibilities 

can and should affect the way they work on the job (Bouckout, Pers. Comm., 1999; 

Kirkland, Pers. Comm., 1999; Pristone, Pers. Comm., 1999; Swiss, Pers. Comm., 1999). 

It is important to educate audiences about how the EMS will affect the way they work for 

two reasons. To help illustrate the reasons, imagine we have two groups of people in a 

chemical company. Lets say that the first group consists of corporate administrators who 

are responsible for purchasing. The other group is operators who are responsible for 

transporting the chemical products from the plant to customers. It is clear that these two 
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groups have very different job tasks. It is clear that these two groups will have very 

different responsibilities under the EMS to help the organization achieve its 

environmental management goals. It is also reasonable to assume that the benefits of 

improved environmental performance will be different for these two groups. 

The first benefit of devising education programs for specific audiences who have specific 

job-tasks under the EMS is the ability to define the business benefits of improved 

environmental performance in terms that are meaningful and important to the audience 

(Bouckout, Pers. Comm., 1999; Swiss, Pers. Comm., 1999). Organizations should 

communicate the business benefits of the EMS first and the environmental and social 

benefits second (Swiss, Pers. Comm., 1999). A decrease in balance sheet liabilities and 

reduced operating costs may be important to our group of administrators, for example. A 

decrease in injuries and deaths related to chemical exposure in moving chemicals may be 

a benefit to the group responsible for transporting the chemicals. The greater the 

relevance of the benefits of a acquiring new skills and knowledge to the individual, the 

greater the motivation and willingness to acquire new skills and knowledge will be 

(Baumgarten, et al., 1984; Minter, 1996). 

The second benefit of defining the benefits of the EMS by job task is to help identify and 

organize incentives and rewards to bolster motivation to accept responsibility under the 

EMS. Accountability is a useful tactic to gain commitment (Bouckout, Pers. Comm., 

1997). Suggested methods of reinforcing accountability are to make environmental 

performance an important consideration in job-description, performance evaluation, 
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promotion, and by establishing departmental objectives and targets (Bouckout, Pers. 

Comm., 1999). Not one interview respondent argued for the implementation of financial 

rewards for environmental performance. They did not for several reasons. A survey of 

European companies with EMS systems shows that organizations are reticent to commit a 

lot of money to environmental education and training (David Bellamy and Associates, 

1993). Respondents agreed that cost is a barrier. Providing financial rewards is also 

difficult because it is also nearly impossible to establish hard linkages between training, 

individual effort and economic benefits (Bouckout, Pers. Comm., 1999; Swiss, Pers. 

Comm., 1999). 

Bombardier implements this tactic in its Environmental Awareness Program by including 

elements in the program's modules that encourage individual plants and sites to talk 

about their environmental aspects and how the EMS will improve the facility 

(Bombardier, 1998). Interview respondents suggested that skills training modules be 

introduced by highlighting the particular environmental risks that employees are 

responsible for and the consequences of the particular risk (Kirkland, Pers. Comm., 

1997). 

Tactic 3: Continually reinforce the importance environmental management. 

Demonstrating management support for the EMS and improved environmental 

performance is key at all stages of EMS development (Kirkland, Pers. Comm., 1999). 

Interview respondents suggested several methods to implement this tactic. Relying upon 

experience as environmental coordinator for a large oil and gas company, one respondent 
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suggested that the environment department continually keep the organization informed 

about environmental issues and progress (Bouckout, Pers. Comm., 1999). This can be 

done by producing internal newsletters, videotapes, seminars, CD-ROMS, and through 

publishing environmental articles on the corporate Intranet. Another respondent currently 

working for Canadian Pacific Railways finds that conducting periodic tests of operators 

in the field helps to bolster awareness of and commitment to corporate environmental 

procedures (Pristone, Pers. Comm., 1999). In addition, his company includes 

environmental briefs in regular staff meetings in the field to bolster awareness and buy-in 

(Pristone, Pers. Comm., 1999). 

Figure 23: Methods to motivate employees. 

Tactic Audience Methods 

Tactic 1: Highlight the 
importance of the EMS 
to the organization. 

Tactic 2: Communicate 
the benefits of 
improved 
environmental 
performance. 

Tactic 3: Continually 
reinforce the 
importance of the EMS. 

Everyone 

Audiences 
with similar 
job-tasks 
and/or roles 
under the 
EMS 

Everyone 

• Statements from senior management 
• Video tapes 
• CD-ROMS 
• Internal Communications (newsletters, 

memos, intranets, etc.) 

• Make environmental performance an 
important consideration in: 

job description 
performance evaluation 
departmental objectives 
promotion 
reward (recognition, etc). 

Statements from senior management 
Video tapes 
CD-ROMS 

Internal Communications (newsletters, 
memos, intranets, etc.) 
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Evaluating the Potential Effectiveness of an Environmental 
Education and Training Program Design 

The second important element of transfer of training is the design of the program itself 

(Baldwin and Ford, 1988). The better the design incorporates the needs of the learner, 

the greater the level of learning (Baldwin and Ford, 1988). And, provided the 

organization provides the motivation for employees to use newly acquired knowledge 

and skills on the job, it should have a positive impact on the competence of employees to 

perform their environmental tasks effectively. This section will present some of the 

findings of the empirical research on how to improve learning outcomes. The 

information is valuable because it will help organizations to develop effective education 

and training interventions. 

In the literature, the facilitation of learning is properly evaluated against the incorporation 

of "learning principles". A large proportion of the empirical literature on learning 

principles focuses on four variables (Baldwin and Ford, 1988). These are: identical 

elements; stimulus variability; general principles; and, conditions of practice (Baldwin 

and Ford, 1988). 

Identical Elements 

Identical elements are defined as identical stimulus and response elements in the training 

and transfer settings (Baldwin and Ford, 1988). This means that the training situation 

mimics real-life situations and how the skill will be used in the work environment. 

Providing realistic conditions in the training setting has a direct positive influence on 
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transfer (Baldwin and Ford, 1988). Starr and Burford (1994) stress the importance of 

providing trainees with training scenarios that mimic real-life conditions: 

"While observation and hands-on contact are important to learning CPR, the critical 
aspect of emergency care learning is feedback. Students must learn if their cognitions, 
emotions, and behaviors are appropriate and accurate. To help maximize role playing, 
manikins should be dressed as real people, training should be conducted where accidents 
and illnesses are likely, and the roles anticipated at a workplace emergency should be 
defined in advance" (p, 50). 

The following themes emerged through the interview process with respect to how 

identical elements are incorporated into environmental training. Environmental training 

should: 

• incorporate the tools, technologies and processes the audience will use in their day-to

day activities; 

• simulate the work conditions in which the desired skills will be used; 

• simulate the environmental conditions in which the desired skills will be used; and, 

• provide appropriate actions or behaviors. 

An example of how this can be accomplished is found in the Bombardier (1998). The 

Bombardier Environmental Awareness Program provides general modules on 

environmental principles and environmental aspects of facility operations. The program 

then has participants use an inspection sheet and allows them to determine how to 

identify, classify and mitigate negative practices in their own facilities (Bombardier, 

1998). Doing so provides trainees with the opportunity to learn how to apply new skills 

and knowledge in their own work environment. 
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General Principles 

Transfer of training is improved when participants are taught not just applicable skills but 

also the general theory that underlies training content (Cominsky, 1982). Having a 

general theoretical background allows employees to better solve complex problems on 

their own as they experience them in the field (Cominsky, 1982). The Canadian Council 

for Human Resources in the Environment Industry calls the incorporation of general 

principles in environmental education enabling knowledge. Their recent National 

Occupational Standards for Environmental Employment characterize and rank enabling 

knowledge according to the number of practitioners who require it and the average level 

to which it is needed. Figure 24 shows the comparative analysis of skills and enabling 

knowledge sets for a qualified environmental practitioner in the area of water quality 

protection. While developed for the evaluation of University-level environmental 

practitioners, the importance placed on enabling knowledge in environmental education 

suggests that enabling knowledge is also significant in environmental training though 

perhaps not at the same level as a University education requires. Notice, for example, the 

link between the skill of data analysis and interpretation and the enabling knowledge(s) 

of sampling methodology and analysis and analytical measuring and monitoring 

instruments. 
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Figure 24: Comparative skills and enabling knowledge sets. 

Comparative Rankings of Enabling Comparative Rankings of Required Skills for 
Knowledge for Water Quality Protection: Water Quality Protection: 
1. Chemistry, inorganic 1. Computer usage - common off-the-shelf software. 

2. Chemistry, organic 2. Communicating with and advising internal and 
external parties on technical matters 

3. Sampling methodology and analysis 3. Applying principles of quality assurance 

4. Environmental science 4. Data analysis and interpretation, numeric and non-
numeric 

5. Analytical measuring and monitoring 5. Recognizing one's own technical limitations and 
instruments seeking specialists when needed 

Source: Developed from CCHREI (n.d.) 
http://wwvv.cchrei.ca/nos/tech/a()3.htnil 
http://www.cchrei.ca/nos/skills.html 
http://www.cchrei.ca/nos/knowledge.html 

The US Environmental Protection Agency's Establishing a Waste Reduction 

Management Program at Work provides an excellent example of how to effectively 

integrate general principles to facilitate the transfer of learning. The program provides 

small but sophisticated background theory modules on waste sampling methods, 

documentation, minimization planning, and monitoring which are then narrowed into 

particular techniques later in the program (USEPA, 1998). 

Stimulus Variability 

Stimulus variability means that several examples of a concept are given to trainees. 

Transfer of training is maximized when several examples of a concept are given 
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(Baldwin, 1987). The advantages of providing examples of a concept in action are 

several. The primary benefit is an increase in the ability of the trainee to employ the 

concept in new or novel situations, not unlike incorporating general theory that underlies 

training content (Cominsky, 1982). 

The US Environmental Protection Agency's Establishing a Waste Reduction 

Management Program at Work provides a number of examples of key concepts relevant 

to skills that trainees will need. The program introduces six case studies that use key 

concepts in waste prevention and management in very different settings (USEPA, 1998). 

Conditions of Practice 

Conditions of practice refer to how education and training programs are delivered to 

accommodate the learning needs of the trainee. There are two significant findings in the 

literature that can help improve learning in environmental training programs. The first is 

the finding that dividing training into segments rather than one massed session maximizes 

retention of material (Briggs and Naylor, 1962). The second is the finding that providing 

frequent and specific feedback facilitates acquisition (Reber and Wallin, 1984). 

Respondents agreed that environmental training should be divided into segments if and 

when complex material is being delivered or if a complex task is to be taught. They also 

agreed that feedback is important to learning in environmental training (Kirkland, Pers. 

Coram, 1999). 
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Chapter 8: Evaluating Environmental Training 

THE BRINKERHOFF MODEL OF PROGRAM EVALUATION 

The research tested the hypothesis that environmental training requires system-wide 

program evaluation. Three of the five outcomes for environmental education identified 

by Sheldon and Yaxton (1999) are difficult if not impossible to quantify. These outcomes 

are to develop support and understanding, to bring about attitude change, and to foster 

awareness (Sheldon and Yaxton, 1999). Environmental education may not necessarily 

change minds, yet it is still worth doing (Bouckout, Pers. Comm., 1999). In the case of 

environmental education, therefore, the standard of evaluation is activity and not results. 

As a result, documentation of activity is satisfactory and provides an indicator of the 

diligence of the organization in trying to develop support, understanding, attitude change 

and awareness about the organization's environmental management program. Quite 

unlike education, however, training is "technique or technology-specific... [and] it is... 

needed by those employees doing a particular task" (Kirkland and Thompson, 1997, p. 

15). The research tested whether or not systematically assessing skills and knowledge 

would benefit the environmental managers. 

Measuring the payoff of training to the organization is a common theme in the human 

resource development literature (Holton, 1996). Among all evaluation methods, the six-

stage Brinkerhoff (1987) model of program evaluation is regarded as the-art method of 

program assessment (Holton, 1996). Figure 25 shows a broad overview of the model: 
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Figure 25: The six-stage Brinkerhoff evaluation process. 

Stage 1: 
Evaluate Needs and 

Goals 

Stage VI: 
Evaluate Payoff 

T 

Stage II 
Evaluate 
Design 

Stage V: 
Evaluate usage 
and endurance 

Stage III 
Evaluate 
Operation 

Source: Brinkerhoff (1987, p. 28) 

The Brinkerhoff model is an extension of the relatively simple Four-Stage Kirkpatrick 

(1976) model, widely regarded as the most popular evaluation method employed by 

human resource development practitioners (Holton, 1996). Kirpatrick's model evaluates: 

(1) participant reaction- how well participants liked the training; (2) learning- measure of 

knowledge and skills acquired; (3) behavior- measure of changes in on-the-job behavior; 

and, (4) results - the bottom line organizational benefits accrue. 

The Brinkerhoff process assesses reaction, learning and endurance of behaviors like the 

popular Kirkpatrick model. It also provides a substantive link to needs assessment as a 

basis for evaluation. In so doing, the model is better suited to developing an 

understanding of why training is conducted in the first place and this recognition leads to 
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a better understanding of whether or not training has actually produced results. And 

finally, the Brinkerhoff process provides key information and assessment criteria within 

each of the six stages and therefore provides useful and practical assistance to those 

developing, providing and or purchasing environmental or training. 

Key informants overwhelmingly suggested that the Brinkerhoff model is not applicable 

for environmental training programs. The most significant reason the model is 

inappropriate is because it requires extensive financial and human resources to 

implement. Cost is a major barrier to environmental education and training overall and to 

program evaluation in particular (Swiss, Pers. Comm., 1999). Moreover, ISO 14 001 has 

no specific requirement for the organization to undertake any form of systematic program 

evaluation. Other barriers to systemic evaluation include: perceptions that evaluation 

does not improve environmental performance (Swiss, Pers. Comm., 1999); the fact that 

performance indicators have tenuous link with the quality of training (Bouckout, Pers. 

Comm., 1999); because organizations devote limited human resources to implement 

evaluation schemes; and, cost. 

Figure 26 shows what forms of evaluation the key informants suggested that would be 

both necessary and practical. 
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Figure 26: Evaluation methods. 

Evaluation Focus Evaluator Evaluation Method 
Training or Education 
Program 

Training or Education 
Program 

Learning 

Behavioral Change 

Trainer 

Participants 

Trainer 

• Trainer 
• Supervisory Staff 

• Reference to experience 
• Focus group 
• Peer review 
• Comparison to other 

programs (Bouckout, 
Pers. Comm., 1999). 

• Evaluation forms 
(example found in 
appendix II). 

• Written tests. 
• Oral tests. 
• Qualitative/judgement 

assessments (Swiss, 
Pers. Comm., 1999). 

• Observation of behavior 
(where specific 
outcomes defined) 
(Kirkland, Pers. Comm., 
1999). 

• Oral examinations on-
site (Pristone, Pers. 
Comm., 1999). 

A NEW MODEL FOR TRAINING EVALUATION 

The key informant process revealed that systematic program evaluation that yields 

quantitative data is neither valued nor considered practical. Though organizations may 

undertake environmental training with a view to improved profitability or decreased 

liability, respondents indicate that it is too difficult to assess the value of environmental 

training in terms of dollars and sense (Bouckout, Pers. Comm., 1999; Swiss, Pers. 
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Comm., 1999). Moreover, most organizations are unwilling to commit the necessary 

human and financial resources that value-based evaluation requires. 

Systematic program evaluation, such as that suggested by Brinkerhoff, is rejected in favor 

of evaluation relative to known elements of training programs that facilitate learning and 

transfer. Instead of basing program assessment in terms of value to the organization, the 

suggested assessment is based in assessing: (1) the potential of the program to facilitate 

transfer of training; (2) how well the participants liked the training; (3) whether learning 

has taken place and been transferred to the job; and, (4) whether the training requirements 

and proof of training has been documented, thereby demonstrating competence required 

by the ISO 14 001 standard. These assessments are suggested because they can be 

practically obtained and are useful to organizations that want to monitor their 

environmental training programs. 

The proposed evaluation process is iterative and on-going. It suggests sequential stages 

of evaluation. The sequencing of the evaluation is for descriptive purposes only. 

Reevaluation of training can ocurr. Therefore, the sequence of evaluation may change, 

depending on the organization, its particular circumstances and training challenges. The 

scheme is outlined in Figure 27. 
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Figure 27: The proposed environmental education and training evaluation process. 

STAGE KEY QUESTIONS TOOLS 

Evaluate 
the Design 

Does the design incorporate known 
learning principles? 

Does the design positively affect 
individual motivation? 

Apply design criteria. 

Apply motivation 
criteria. 

Evaluate 
participant 

reaction 

Do employees value the program 
and does it meet their needs? 

Assess participant 
reaction (see 
Appendix II). 

Evaluate 
learning and 

behavior 

I 
Check 

Documentation 

Has the audience learned the material? 
Are they applying skills appropriately 
on the job? 

Have all people received the 
necessary training? 

Conduct exit tests. 
Observe on-the-job 
behavior. 

Audit employee 
records. 
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Chapter 9: Recommendations 

The purpose of the study is develop management recommendations that help 

organizations that are implementing an EMS to develop effective environmental 

education and training programs. The management recommendations develop a 

procedure to take readers from the start of the process of developing both environmental 

education and environmental training programs in their organizations to the final stage of 

program evaluation. To help the reader the structure of the recommendations will help: 

• identify audiences for environmental education; 

• identify education requirements; 

• develop education programs; 

• evaluate education programs; 

• identify audiences for environmental training; 

• identify training requirements; 

• develop training programs; and, 

• evaluate training programs. 
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Recommendation 1: Conduct pre-implementation education for management. 

Education is "the development of understanding of general principles and basic concepts" 

(Kirkland and Thompson, 1997, p. 15). The need for pre-implementation education as 

the first step in the implementation process is driven by a number of significant 

considerations. The pre/co-requisites of an ISO 14 001 EMS are that the organization: 

has a basic understanding of ISO 14 0001; comprehends the scale and scope of the EMS 

needed; ensured commitment; assigned a champion; has assigned adequate resources; 

and, has assigned the necessary resources to conduct effective education and training 

(Kirkland and Thompson, 2000, p.6). 

Organizations tend to commit low levels of resources to environmental education and 

training (Wells, 1997). Educating the organization about the benefits of improved 

environmental performance can help to reduce organizational cost sensitivity and may 

help improve buy-in to commit the necessary resources (Bouckout, Pers. Comm., 1999). 

Education helps to remove several barriers to effective EMS implementation including: 

loss of commitment; cost sensitivity; lack of necessary skills and knowledge; 

incompatibility with corporate culture; and securing buy-in (Kirkland, 1997). The 

interest and support for environmental management is the major key to the long-term 

success of an EMS (Millman and Clair, 1997). Effective education about the benefits of 

an EMS helps to remove barriers that preclude management support (Kirkland, 1997). 

Management of the organization should be the audience for pre-implementation 

education. This is determined by the by the 6 pre/co-requisites for an ISO 14 001 EMS. 
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The requirements are not intended to develop support for, understanding of, or 

knowledge about the EMS throughout all levels of the organization. Instead, the pre/co-

requisites are intended to help management develop an understanding of the level of 

commitment the EMS will require to improve the chance for its implementation success. 

Because of the importance the support of senior management support plays in the success 

of an EMS system, senior management should be included in pre-implementation 

education for all organizations. Directors, who share in the environmental liability of the 

organization's activities and who represent shareholders who have a fiduciary interest in 

improved environmental management, should also be included in the pre-implementation 

education program for all organizations. Other potential audiences include: department 

heads (e.g. operations, risk management, environment, etc.); environmental managers; 

field supervisors; and, others depending on how the EMS will impact the processes of the 

company. 

The 6 pre/co-requisites help to determine the content of pre-implementation education 

program content. The following table lists the pre/co-requirements of an ISO EMS that 

have education requirements and examples of content that can determine appropriate 

content. 
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Figure 28: Pre-implementation education requirements 

Elements of the pre/co-requisites that 
have education requirements. 

Examples of content to meet the 
requirement. 

The organization must have a basic 
understanding of ISO 14 001. 

• The ISO Essentials Program offered by 
the Quality Management Institute. 

• Total Quality Management theory and 
applications. 

• ISO 14 001 Terminology 

The organization must ensure commitment. • A statement of the importance of the 
EMS from the CEO and/or President. 

• A statement of the importance of 
environmental management from 
external stakeholders. 

• Success stories from other companies. 

The organization must assign resources to 
conduct effective education and training. 

• Industry training standards. 
• Legislated training standards. 
• Relevant civil decisions. 
• Statements and examples of the 

importance of demonstrating leadership 
and the success of EMS 
implementation. 

• Examples of the benefits of effective 
training. 

• Examples of the liabilities of poor 
training. 

105 



Recommendation 2: Develop an education program to inform the organization 

about the environmental policy. 

Education is "the development of understanding of general principles and basic concepts" 

(Kirkland and Thompson, 1997, p. 15). Sheldon and Yaxton (1999) point out that there 

are four outcomes for environmental education. These are to: transfer knowledge; 

develop support and understanding; bring about sustained attitude change; and, develop 

awareness. Element 4.2 of the ISO standard requires that organization document the 

environmental policy and communicate the environmental policy to all employees (CSA, 

1996). 

Among others, the ISO 14 001 standard requires that the environmental policy include a 

commitment to continuous improvement, to pollution prevention, to comply with all 

relevant environmental legislation and industry codes of practice, and to provide a 

framework for setting and reviewing environmental objectives and targets (CSA, 1996). 

These requirements should help determine some of the content of the initial education 

effort. Swiss suggests that the initial education program also identify the actual and 

potential environmental impacts of the organization's activities, products or services in 

terms of broad generic risks (Swiss, Pers. Comm., 1999). 

The Bombardier Environmental Awareness Program (1998) is a good example of how to 

transfer knowledge about the environmental policy. The overall program is introduced 

with two videotapes. The first is a message from Bombardier's CEO. He describes the 

environmental policy, the ISO management framework in broad terms, and outlines 
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Bombardier's commitment to continuous improvement and improved performance in 

environmental management. The second tape describes broad, generic risks that 

Bombardier's activities pose to the environment and suggests how individuals can help 

reduce or mitigate negative environmental impacts. 

The initial education program is an excellent opportunity to begin to demonstrate 

management leadership and support for improved environmental performance. It is not 

true, however, that this is the only time when management will have to demonstrate 

support. Developing awareness and support for the EMS is an on-going effort 

(Bouckout, Pers. Comm., 1999). On-going education activities will be discussed in a 

subsequent recommendation. 

Once again, Bombardier's Environmental Awareness Program (1998) is a good example 

of how to begin demonstrating management support for the EMS. The program is 

introduced with a statement from the CEO. The CEO clearly states support for the EMS. 

But, because Bombardier operates a number of facilities, the program also includes 

modules that require endorsement from local management (Bombardier, 1998). 
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SUGGESTION OF WHAT TO INCLUDE IN INITIAL EDUCATION PROGRAMS 

1. A description of the environmental policy. 

2. EMS and ISO 14 001 basics: 

2.1 The basics of continuous improvement: i.e. Total Quality Management, the 
Plan-Do-Check-Act cycle. 

2.2 Basics of an ISO 14 001 EMS. 

2.3 Basic ISO terminology: i.e. environmental aspects, audits, etc. 

3. The organization's commitment to pollution prevention. 

4. The organization's commitment to comply with all relevant environmental 
legislation and industry codes of practice. 

5. The organization's environmental objectives and targets. 

6. The broad, generic risks of the organization's activities, products or services. 

7. Identify and address external stakeholders' concerns about the organization's 
environmental impacts. 

8. The responsibility of the employees in implementing and supporting the EMS. 

9. Clear support from senior management for the EMS. 

10. Clear support from other significant management personnel for the EMS. 

SUGGESTIONS ABOUT HOW TO DELIVER THE MESSAGE 

1 Introduce the EMS at the annual general meeting. 

2 Introduce the EMS with a special meeting. 

3 Produce print versions of the initial program using manuals, handouts, memos, 
etc. 

4 Develop multimedia versions of the program, using video cassettes, CD-ROMs, 
Power point presentations on the company's intranet, Audio tapes, etc. 
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Recommendation 3: Develop an on-going education program. 

Environmental education within the organization is an on-going effort (Bouckout, Pers. 

Comm., 1999). On-going education has a number of beneficial outcomes. The primary 

outcome is to motivate employees to maintain environmental as a priority and to enhance 

the use of acquired environmental skills on-the-job. Continuous interest in and support of 

the EMS by management is critical to the long-term success of environmental 

management programs (Millman and Clair, 1996). An on-going education program helps 

to institutionalize environment into the culture of the organization and overcome 

employee cynicism. As Millman and Clair state, resistance to total quality environmental 

management "can often be addressed by showing the importance of environmental issues 

and by identifying the relationship between environmental goals and the company's 

overall business strategy" (Millman and Clair, 1996, p. 56-57). The second desirable 

outcome is that on-going education, if effectively delivered and documented, can help to 

prove a company's commitment to environmental management to external stakeholders, 

including regulators, concerned 3 r parties and, perhaps, the courts. 

Delivering the message can be done in a number of ways. Here are some suggestions. 

• Produce monthly, quarterly and/or annual environmental performance reports. 

• Put environment on the agenda of regular meetings at all levels. 

• Produce memos, newsletters and publish newsletters on the company's intranet. 

• Produce multimedia reports using CD-ROMs, the internet, videocassettes, etc. 

• Encourage employees to attend environmental conferences. 

• Provide budgets for environmental professional upgrading, development and to 
take courses from universities, colleges and technical schools. 
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Recommendation 4: Develop an education program for the public and other 

external stakeholders. 

The ISO 14 001 standard requires organizations to make the environmental policy 

available to the public (CSA, 1996). Key audiences for the education program are 

shareholders, regulators, suppliers, contractors, non-governmental organizations and 

other interested third parties. 

Examples of content ideas for education for external stakeholders are found in many 

corporations' annual reports on the environment. Chevron, as one example, produces a 

report called Protecting People and the Environment (Chevron, n.d., 

http://vvvvw.chevron.com). Among others, the report describes Chevron's environmental 

policy, its commitment to pollution prevention, its commitment to regulatory compliance, 

emergency preparedness and response plans and provides specific performance 

objectives and Chevron's progress towards these goals. The content of Chevron's annual 

report on the environment is roughly similar to the ideas discussed in the previous 

recommendation. There are a number of ways to deliver the message to external 

stakeholders. 

• Publish the environmental policy. 

• Produce environment, health and safety reports (EH&S reports). 

• Produce and send out print EH&S reports: i.e. Chevron's Protecting People and the 

Environment. 
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Methods to deliver environmental education continued. 

• Publish EH&S reports on the company's internet site: i.e. Chevron's Protecting 

People and the Environment at www. ch gvronxo m. 

• Develop programs to educate suppliers and contractors about the environmental 

policy: i.e. General Motors' Supplier Environmental Advisory Team (GM, n.d., 

www.gm.com). 

• Produce CD-ROMs, videocassettes and other multimedia presentations. 

http://www.gm.com


Recommendation 5: Determine the university level, professional, technical and 

targeted education requirements needed to effectively implement the EMS. 

ISO 14 001 standard requires the organization to assign responsibility to management 

representatives who have responsibility to ensure that the EMS requirements are 

established, implemented and maintained in accordance with the standard and who report 

to management on the performance of the EMS (CSA, 1996). The standard also requires 

that the organization establish responsibility and authority for handling and investigating 

non-conformance, taking action to mitigate any impacts and to initiate corrective and 

preventative action (CSA, 1996). The R. v. Courtaulds case underscores the importance 

that these management representatives demonstrate environmental competence on the 

basis of education, professional expertise and experience. 

These requirements have an implied education need, be it determining the qualifications 

of individuals hired to perform specialized environmental functions or for the 

organization to develop EMS skills for existing environmental personnel. ISO guidance 

documents suggest potential audiences that may require environmental university level, 

professional, technical and targeted environmental education. 

Sample environmental responsibilities Typical persons responsible 
Develop environmental objectives, targets 
and programs. 

Relevant managers. 

Monitor overall EMS performance Chief environmental manager 
Assure regulatory compliance Senior operating manager 
Assure continuous improvement All managers 

Adapted from ISO 14 004 (1996) p. 16. 
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The Canadian Council for Human Resources' National Occupational Standards for 

Environmental Employment are a helpful guide to help determine the university level, 

professional and technical competencies required by individuals performing 

environmental functions. The standards are available at www.cchrei.ca. The standards 

describe the routinely and commonly needed competencies required for individuals 

performing a particular environmental job, identify the university or technical-level 

education these individuals normally require and also describe on-the-job skills needed in 

day-to-day activities (CCHREI, n.d.). The standards rank the competencies from one to 

three - number one competencies being the most important. The ranking of the 

necessary knowledge, skills and competencies helps to simplify the very complicated and 

somewhat hard to read standards. The following table shows the top five university-level 

and on-the-job competencies required by individuals responsible for water quality 

protection as an example. 

Comparative Rankings of Enabling Comparative Rankings of Required Skills for 
Knowledge for Water Quality Protection: Water Quality Protection: 
1. Chemistry, inorganic 1. Computer usage - common off-the-shelf software. 

2. Chemistry, organic 2. Communicating with and advising internal and 
external parties on technical matters 

3. Sampling methodology and analysis 3. Applying principles of quality assurance 

4. Environmental science 4. Data analysis and interpretation, numeric and non-
numeric 

5. Analytical measuring and monitoring 5. Recognizing one's own technical limitations and 
instruments seeking specialists when needed 

Source: Developed from CCHREI (n.d., www.cchrei.ca). 
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In addition to consulting the Canadian Occupational Standards, organizations may also 

want to consider the following questions. 

• Are there professional requirements for environmental professions that our managers 
should have? i.e. professional engineer, biologist, etc. 

• Are there certification requirements for environmental managers? i.e. environmental 
auditors require Lead Auditor or Lead Auditor certification from a recognized quality 
management certification granting agency. 

• Are there statutory education requirements for environmental managers? 

• Are there civil law requirements that imply education requirements? I.e. The R. v. 
Courtaulds case. 

The audiences identified above may also require some form of education about ISO 14 

001. The Quality Management Institute, as one example, offers a course called EMS 

Essentials (QMI, n.d., http://www.qmi.com) The course is aimed at environmental 

managers/coordinators, executive, corporate and senior managers, environmental 

auditors, occupational health and safety professionals, among others (QMI, n.d.). The 

content of the course provides students the knowledge of how to implement an ISO-

compliant EMS (QMI, n.d.). Sending environmental managers to this course will help 

organizations to develop and demonstrate competence with ISO. 
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Recommendation 6: Document Environmental Education Activity 

To be clear, once again, education is defined as "the development of understanding of 

general principles and basic concepts" (Kirkland and Thompson, 1997, p. 15) and is 

different from training. The types of education discussed so far in the recommendations 

have included the four outcomes identified by Sheldon and Yaxton (1999). These are to 

transfer knowledge, develop support and understanding, effect sustained attitude change 

and, develop awareness. Of these four, only the development of knowledge -

accomplished by sending employees to courses or hiring employees based on academic 

credentials, professional certification or ISO course-work - is quantifiable. Either 

employees have the necessary credentials to perform an environmental task or they do 

not. Developing awareness, support or trying to effect sustained attitude change are not 

quantifiable. These are soft outcomes. 

Obviously, since three of the four outcomes for environmental education cannot be 

quantified, the measure against which to assess progress has to be 'activity' not results. 

To measure environmental education, then, means keeping records about environmental 

education activities and accomplishments. To do this, organizations should keep records 

about educational activities and the technical, college, university and professional 

credentials of environmental staff. They should also keep records of their own 

environmental education activities and keep a copies of these programs on file. 
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Examples of records to keep about environmental education. 

• Newsletters • Brochures 

• Environmental education on • Conferences 

company intranets sites • University Courses 

• Environmental education on • College Courses 

company internet sites • Technical certificates 

• Memos • Professional Accreditation 

• Minutes of meetings • Professional upgrading and 

• Videotapes development coursework 

• CD ROMs • Technical training 



Recommendation 7: Determine internal training audiences 

Training is defined as being "technique or technology specific... [and] it is only needed 

by those employees doing a particular task" (Kirkland and Thompson, 1997, p. 15). 

Gathering information about the organization, the environmental policy and the 

organization's training needs is the first step in the training needs assessment process. 

The proposed environmental training needs assessment process is shown below. 

Specify 
Outcomes: 

• Learning 
1 Behavior 

As discussed in a previous chapter, there are several elements of the ISO 14 001 standard 

that have explicit training outcomes. These elements are: 

4.3.2 Legal and other requirements: the organization must comply with all relevant 
legislation. 

4.4.2 Training, awareness and competence: the organization must determine an 
audience whose work activity have a significant impact on the environment and 
ensure that they can demonstrate competence. 

4.4.7 Emergency response and preparedness: the organization must develop and 
periodically test emergency response plans and procedures. 

4.5.1 Monitoring and measurement: the organization must establish and maintain 
documented procedures for measuring and monitoring activities that can have a 
significant impact on the environment. 

4.5.4 Environmental Management System Audit. A recognized quality management 
institute must certify all lead or internal auditors (CSA, 1996). 
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The audience(s) for environmental training will be determined, in part, by the 

requirements of the ISO 14 001 standard as listed above. Key information needed to help 

determine audiences is included in the Figure below. Key information to needed assess 

training needs is shown below. 

What information you will need What the information will tell 
you 

Relevant environmental regulations, 
legislation and civil law decisions. 

Emergency response plans and procedures. 

List of individuals responsible for 
environmental management system audits. 

Relevant industry codes of practice. 

A description of monitoring system 
technologies, processes and procedures. 

Relevant professional codes of practice. 

The National Environmental Occupational 
Standards published by CCHREI. 

Statements from senior management, 
managers, field supervisors and operations 
staff about the organization's 
environmental aspects and ways to prevent 
and/or mitigate these impacts through 
enhancing skills. 

What operations staff will require training, 
certification and/or accreditation - i.e. 
training requirements under the 
Transportation of Dangerous Goods Act. 
Facilities and individuals in the facilities 
who will have a responsibility to help carry 
out tests or have a role if an actual 
emergency does occur. 
Audiences who require formal 
accreditation from an ISO-certified trainer. 

What training requirements the industry 
requires. 

The group of people who will use the 
specialized equipment, who are responsible 
for system maintenance and calibration and 
those responsible for maintaining and 
monitoring documented procedures. 
Professional accreditation and professional 
development requirements for operators, 
field supervisors and managers. 

Training content ideas for internal and 
external audiences that include subjects to 
be taught and the appropriate level to 
which they should be taught. 
This information will give a practical and 
experiential account of organization-
specific environmental impacts and how 
skills enhancement can improve 
environmental performance. 
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Recommendation 8: Determine external training audiences 

The ISO 14 001 standard requires organizations to ensure that contractors working on 

their behalf demonstrate competence if their work activity has the potential to have a 

negative effect on the environment (CSA, 1996). Presumably, the same standard applies 

for suppliers as well. The same elements of the ISO 14 001 standard that determine 

internal training requirements will be exactly the same as those for external audiences. 

Again, these are elements are: 4.3.2 legal and other requirements; 4.4.2 training 

awareness and competence; 4.4.7 emergency response and preparedness; 4.5.1 

monitoring and measurement; and, 4.5.4 environmental management system audit. The 

list of external audiences is not limited to contractors. The need to develop and test 

emergency response and preparedness procedure may also mean that companies may 

have to train nearby residents. An oil and gas refinery, for example, should teach 

evacuation procedures and first aid techniques in case of a hydrogen sulfide leak or 

explosion to nearby residents. 

Specify 
Outcomes: 

• Learning 
1 Behavior 
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Key information for determining the training needs of external audiences is includes the 

following. 

Key information to determine training audiences. 

What information you will need What the information will tell 
you 

Relevant environmental regulations, 
legislation and civil law decisions. 

Emergency response plans and procedures. 

List of individuals responsible for 
environmental management system audits. 

Relevant industry codes of practice. 

A description of monitoring system 
technologies, processes and procedures. 

Relevant professional codes of practice. 

The National Environmental Occupational 
Standards published by CCHREI. 

Statements from senior management, 
contractors, suppliers, other external 
stakeholders, managers, field supervisors 
and operations staff about the 
organization's environmental aspects and 
ways to prevent and/or mitigate these 
impacts through enhancing skills. 

What operations staff will require training, 
certification and/or accreditation - i.e. 
training requirements under the 
Transportation of Dangerous Goods Act. 
Facilities and individuals in and around the 
facilities who will have a responsibility to 
help carry out tests or have a role if an 
actual emergency does occur. 
Audiences who require formal 
accreditation from an ISO-certified trainer. 

What training requirements the industry 
requires. 

The group of people who will use the 
specialized equipment, who are responsible 
for system maintenance and calibration and 
those responsible for maintaining and 
monitoring documented procedures. 
Professional accreditation and professional 
development requirements for operators, 
field supervisors and managers. 

Training content ideas for internal and 
external audiences that include subjects to 
be taught and the appropriate level to 
which they should be taught. 
This information will give a practical and 
experiential account of organization-
specific environmental impacts and how 
skills enhancement can improve 
environmental performance. 
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Recommendation 9: Assess the value of training objectives to the organization. 

The proposed 4-step evaluation process asks organizations to assess the value of training 

objectives to the organization. Assessing the value of training to the organization is an 

important component of the Brinkerhoff (1987) model for human resource development. 

At its most basic, the ISO 14 001 EMS standard is a compliance driven environmental 

management framework. Organizations must make a commitment to comply with all 

relevant environmental legislation and industry codes of practice and to pollution 

prevention (CSA, 1996). At the same time, however, the ISO environmental management 

framework can also enable organizations to move beyond compliance and harvest greater 

benefits that an EMS can achieve. 

Gather 
Key 

Information 

Specify 
Outcomes: 

1 Learning 
1 Behavior 

The 3M company is a good example of how to use human resources to achieve 

continuous improvement results. Their 'Pollution Prevention Pays' program, created in 

1975, encourages employees to prevent pollution rather than treat it after it has been 

generated. Since 1975, the Pollution Prevention Pays Program has resulted in 4,651 
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employee projects worldwide, 1.5 billion pounds of pollution prevented and $810 million 

in savings to 3M (Minnesota Mining and Manufacturing, n.d., 

www.mmm.com/profile/envt/facts.htm'). 

Including the value assessment stage in the training needs assessment process is intended 

to encourage assessing objectives for environmental training that are not necessarily 

compliance driven. It allows companies to consider their own environmental 

performance objectives. Assessing value may also increase buy-in. In a case study of 12 

small-to-medium sized organizations, Petts, Herd and O'Heocha (1999) found that 

employee input into the content of training is critical to the success of corporate efforts to 

'green' their organization. The systems approach to organizational change argues that 

allowing employees to determine learning opportunities gives individuals shared 

responsibility for problems created by the organization's activities (Senge, 1992). 

Suggestions about to consult about potential benefits of an EMS. 

• Senior Management • Line-employees 

• Middle Management • Contractors 

• Supervisors • Suppliers 
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Key questions to ask during consultation. 

What other environmental performance problems can we address with training? 

Are there profit opportunities that we want to achieve with training? 

Are there cost savings that we can achieve with training? 

How can training reflect our policy on social responsibility? 

Can we train external stakeholders to help improve our performance? 
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Recommendation 10: Develop specific learning objectives for training and define 

how new skills will be used on the job. 

Brinkerhoff (1987) proposed a model of human resources development that focused on 

developing objectives for training. Setting objectives allows organizations to assess the 

value of training to the organization as well as determine performance measurements 

(Brinkerhoff, 1987). Setting objectives for environmental training is the third stage in the 

proposed environmental training needs assessment process. 

Gather 
Key 

Information 

Specify 
Outcomes: 

• Learning 
• Behavior 

During the interview process, mixed results were found as to whether or not performance 

metrics could be found that could reasonably compare the effectiveness of environmental 

training with overall environmental performance. Hard links between the effectiveness 

of training and environmental performance are extremely to establish (Swiss, Pers. 

Comm., 1999; Bouckout, Pers. Comm., 1999). However, because no direct link between 

training and economic benefit could be found does not mean that the need to develop 
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environmental skills in employees whose work activities can have a negative impact on 

the environment is no less important (Bouckout, Pers. Comm., 1999). 

Interview respondents suggested that developing learning and behavioral objectives can 

and should be established (Kirkland, Pers. Comm., 1999; Pristone, Pers. Comm., 1999). 

A learning objective is an acceptable score on an exit test or certification that proves a 

course has been completed satisfactorily. Canadian Pacific Railways sometimes 

conducts on-the-spot tests of its field operators to test their knowledge of environmental 

procedures (Pristone, Pers. Comm., 1999). 

A behavioral objective is a measure of how people will use skills on the job (Kirkland, 

Pers. Comm., 1999). Trainees who attend a course on packaging recycling, for example, 

should know how to separate recyclables from non-recyclables. Establishing an 

observable behavioral objective in this case would be that employees should separate 

waste and recycle all recyclable materials. To measure the objective, environmental 

managers may simply observe whether or not recyclable material can be found in 

inappropriate containers. 

In addition to measures of the performance of the individual, many trainers ask for 

participant feedback after training (Bouckout, Pers. Comm., 1999; Brinkerhoff, 1987; 

Kirkland, Pers. Comm., 1999; Swiss, Pers. Comm., 1999). An example of Bombardier's 

evaluation form is included in appendix II. 

125 



The benefit of establishing learning and behavioral standards is to allow trainers to have 

immediate feedback. Feedback may indicate that an individual or group of individuals 

need more training. Feedback may also indicate that the organization has to find new 

ways to motivate employees to use environmental skills on the job using incentives or 

disincentives. 

How to evaluate environmental training. 

• Ask participants to evaluate the course, the trainer and what improvements can be 
made to the material and/or the delivery of the material. 

• Test training participants' knowledge and skills immediately after the training 
program. 

• Test training participants' knowledge and skills after some time has lapsed after 
training. 

• Establish specific behaviors and observe whether or not these behaviors are used by 
employees on the job. 

• Periodically test employees about their knowledge of relevant environmental 
technologies, processes and procedures. 
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Recommendation 11: Document 

Documenting training received is a typical component of an ISO training program 

(CSA,1996). Documenting training received is necessary so that the organization can 

prove that its employees, contractors and suppliers are competent to comply with the ISO 

14 001 standard or, perhaps, to prove a reasonable standard of care in a due diligence 

suit. Documenting the training plan is the fourth stage of the proposed 4-step evaluation 

process. 

Behavior 

In the proposed 4-step needs assessment process, documenting the training plan is also a 

tool that organizations can use to help define the practical elements of the program, such 

as where training will happen, what materials will be used and how much the training 

will cost. As Bnnkerhoff (1987) suggests, the documentation process can also be used to 

help define the content of training programs. Examples of documentation ideas are 

presented in the chapter on training needs identification. 
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Recommendation 12: Evaluate the training program. 

The proposed environmental training evaluation process is described in the last chapter. 

The process is shown in the Figure below. 

STAGE KEY QUESTIONS TOOLS 

Evaluate 
the Design 

Does the design incorporate known 
learning principles? 

Does the design positively affect 
individual motivation? 

Apply design 
criteria. 
Apply motivation 
criteria. 

Evaluate 
participant 

reaction 

Do employees value the program 
and does it meet their needs? 

Assess participant 
reaction (see 
Appendix II). 

Evaluate 
learning and 

behavior 

J 
Check 

Documentation 

Has the audience learned the material? 
Are they applying skills appropriately 
on the job? 

Have all people received the 
necessary training? 

Conduct exit tests. 
Observe on-the-job 
behavior. 

Audit employee 
records. 
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Stage I: Evaluate the Design. 

The criteria used to evaluate the design are drawn from the chapter titled 'Important 

Elements of Environmental Training Programs'. 

Motivation Criteria 

• To meet the ISO 14 001 standard, the training program should make employees aware 
of: 

• The importance of conformance with the environmental policy 
• The significant environmental impacts, actual or potential of their work activities 

and the environmental benefits of improved performance; 
• Their roles and responsibilities in achieving conformance with the environmental 

policy and with the requirements of the environmental management system 
• The potential consequences of departure from specified operating procedures 

(CSA, 1996, p.2) 

• The training program should communicate the business benefits of improved 
environmental performance first and environmental benefits second (Swiss, Pers. 
Comm, 1999) 

• Communicate the benefits of improved environmental performance in terms that are 
meaningful to the specific needs of the audience (Bouckout, Pers. Comm., 1999) 

• Include expectations for improved environmental performance, which may require: 

• Incentives: awards, recognition, etc. 
• Establishing accountability/responsibility. 
• Establishing individual or department performance expectations. 
• Including environmental responsibilities in job descriptions. 
• Stating that environmental performance will be part of employee evaluation. 
• Including the completion of environmental training as a condition of promotion. 
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Design Criteria 

Identical elements 

• Training should mimic real-life situations in which skills are going to be used in the 
trainees day-to-day job (Baldwin and Ford, 1988; Starr and Burford, 1994). To do 
this, training should: 

• Use the tools, technologies and processes the trainees will use on the job. 

• Simulate the work and environmental conditions in which the skill will be used on 
the job (Starr and Burford, 1994). 

General principles 

• Training should include some background theory for complex skills to allow trainees 
to solve complex problems on their own (Cominsky, 1982). To do this training 
should: 

• Include appropriate theoretical background. 

• Judge appropriate theoretical background against the Canadian Council for 
Human Resources National Standards for Environmental Employment. 

• Include judgements about the content from experienced trainers and professionals 
in the field (Bouckout, Pers. Comm., 1999). 

Conditions of Practice 

• Complex training material should be divided into segments and delivered over time to 
maximize retention (Briggs and Naylor, 1962) 

• Trainees should be given frequent and specific feedback during training to improve 
their learning (Reber and Wallin, 1984) 

• Training should include several examples of concepts in visual, written and spoken 
terms to account for different adult learning styles (Archer, Pers. Comm., 1999; 
Kirkland, Pers. Comm., 1999). 
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Stage II: Evaluate Participant Reaction. 

Evaluating participant reaction to training is a common practice (Brinkerhoff, 1987). 

Some human resource development practitioners have even gone so far as to say that 

training is ineffective when participant reactions are negative (Kirkpatrick, 1976). The 

tool is useful to environmental trainers and to environmental managers because it gives 

them feedback about the quality of the training material and how well the trainer has 

done in delivering the material. An example of Bombardier's participant evaluation 

questionnaire is included in Appendix II. 

Stage HI: Measure learning and behavior. 

Testing 

METHODS TO MEASURE THE EFFECTIVENESS OF ENVIRONMENTAL 
TRAINING 

• Test training participants' knowledge and skills immediately after the training 
program. 

• Test training participants' knowledge and skills after some time has lapsed after 
training. 

• Establish specific behaviors and observe whether or not these behaviors are being 
displayed by employees. 

• Periodically test employees about their knowledge of relevant environmental 
technologies, processes and procedures. 

Stage IV: Check Documentation 

The purpose of checking documentation is to ensure that the organization can 

demonstrate that its employees, contractors and suppliers can demonstrate competence in 
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an audit of the environmental management system. Demonstrating competence is a 

required component of the ISO 14 001 standard (CSA, 1996). 



Suggestions for Further Research. 

This research suggested that environmental education and environmental training are 

important components of an EMS. As society and as corporations move toward 

sustainable development, the importance of the role that environmental education and 

training as environmental management tools will increase in importance. They will 

increase in importance because they the focus of developing knowledge and skills will 

move beyond compliance. By moving beyond compliance, companies gain harvest the 

many benefits an EMS can offer. 

Suggestions for research that can build on this and other research include: 

• A study should be undertaken to identify the 'best practices' for environmental 
human resource development in North American companies. Having a standard of 
industry best practices will allow companies to assess the quality of their own 
environmental human resource development activities and establish a benchmark for 
performance. 

• Research should be done to better correlate environmental knowledge and 
competence with improved environmental results and performance. 

• Comparative research on the differences between Small-to-Medium sized 
organizations and large corporations should focus on the different needs and 
resources the two groups have with respect to both environmental education and 
environmental training. Many of the recommendations made in this study may 
presume that companies can commit and are willing to commit significant resources 
to environmental human resource development. 

• A study of the content and delivery styles of corporate environmental education 
should be undertaken, to define appropriate content for adult learners. Many 
examples currently in the literature are developed for and aimed at children and 
adolescents. Differences in the way adults and children learn may have a profound 
impact on how to present environmental content. 

• Research on organizational learning and its relationship with environmental 
management should focus on the relationship between the development of human 
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resources and, in particular, what organizational conditions and support structures 
lead to improved environmental performance. 

• Comparative research on practices in external environmental education that have a 
positive and/or negative reaction from external stakeholders should be undertaken. 
Many companies and industrial organizations can benefit from understanding what is 
most important to communicate to concern stakeholders. 

• A study on environmental reeducation and refresher courses is needed. 
Environmental technologies and processes change rapidly. Training may need to 
keep up. 
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Research Project Title: Corporate Environmental Education and Training 

Investigator: Ron Heck 

This consent form, a copy of this which has been given to you, is only part of the process of 
informed consent. It should give you the basic idea of what the research is about and what your 
participation will involve. If you would like more detail about something mentioned here, or 
information included here, please ask. Please take the time to read this form carefully and to 
understand any accompanying information. 

The project is undertaken to identify the links between environmental education and training and 
the successful implementation and operation of environmental management systems, such as ISO 
14 000. The investigator will make management recommendations and develop criteria, based on 
a comprehensive literature review and key informant interview process. 

Your input will serve to introduce professional experience in either or both of education and 
training and environmental management, to fill data gaps in the literature or to refine information 
obtained in the literature review. 

You have been selected to participate on the basis of your experience, its relevance to the area of 
Investigation, and your willingness to participate in an interview. Your names have been drawn 
from the Calgary Economic Development Authority's Environmental Resource Guide, by 
reference from faculty from the University of Calgary, or by reference from practicing 
professionals in the areas of education and training and environmental management. 

Your participation in the research is limited to a single interview, except in cases where you agree 
to commit further time. Participation in any stage, or agreement to meet further is completely 
voluntary. 

Your name will not be cited in the research, unless specific approval is granted by signing the 
special line alotted below. Where approval is not obtained, reference to your participation will 
remain completely anonymous. All information obtained in the interview - notes, review notes, 
and tape recordings - will be kept in a locked storage cabinet. Only the investigator has access to 
this information. All information will be destroyed three years following the investigator's 
defense of the project. 

Your signature on the form indicates that you have understood to your satisfaction the 
information regarding participation in the research project and agree to participate as a subject. In 
no way does this waive your legal rights nor release the investigators, sponsors, or involved 
institutions from their legal and professional responsibilities. You are free to withdraw the study 
at any time. Your continued participation should be as informed as your initial consent, so you 
should feel free to ask for clarification or new information throughout your participation. If you 
have further questions concerning matters related to this research, please contact Ron Heck at 
(403)271-8953. 

If you have any questions concerning your participation in this project, you may also contact the 
Environmental Design Research Ethics Committee, Prof. Richard Revel at (403) 220-3622. 
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By signing below, I consent to participate in the research. 

Participant Date 

Investigator/Witness (Optional) Date 

By signing below, I AGREE TO HAVE MY NAME CITED IN THE RESEARCH (Optional) 

Participant Date 

Investigator/Witness (Optional) Date 

A copy of this consent form has been given to you to keep for your records and reference. 



Appendix II: Bombardier's Participant Evaluation 
Questionnaire. 



BOMBARDIER BOMBARDIER 

TRAINING EVALUATION QUESTIONNAIRE 

For each of the following points, please indicate how satisfied 

you are by ticking (l/) the appropriate box. 

VERY SOMEWHAT SOMEWHAT VERY 

DISSATISFIED DISSATISFIED SATISFIED SATISFIED 

CONTENTS 

The content was easy to understand. • • • • 
METHOD 

The multimedia presentations were clear. • • • • 
The video presentations were clear. • • a a 
The group leader's instructions were clear. • • a • 
The group discussions were stimulating. • • • • 
The session was the right length. • • • • 
Barnaby s presentations were a suitable length • • • • 
EXERCICES 

The exercises encouraged participation. a • a • 
The exercises helped me understand. • • a • 
The 3R classification activity was stimulating. • • • a 
The virtual factory inspection activity was • • • • 
stimulating. 

VERSO -• 
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VERY SOMEWHAT SOMEWHAT VERY 

DISSATISFIED DISSATISFIED SATi5ricD SATISFIED 

SUPPORT MATERIALS  

The written documentation was appropriate. 

The colour illustrations of the different areas 

of the factory were useful. 

The multimedia program was of suitable quality. 

The arrangement of the room was appropriate. 

OBJECTIVES  

The objectives of the session were met. 

The session fulfilled my needs. 

I understand the underlying reasons for 

the implementation of an environmental 

management system. 

IN GENERAL, I AM.. . 

O T H E R COMMENTS: 

THANK YOU! 

0 1998. C1M 
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• 
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