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Abstract
Training and communication are essential elements in the implementation of environmental management systems (EMS). This study is based
on two main questions: (i) What methods for training and communication will support the implementation of EMS at a university? and, (ii) How
did faculty and staff perceive the training and communication activities? The study includes a literature review, a case study of methods for
training and communication, and results of a semi quantitative survey of the perception of training and communication. All activities took place
at the University of Gävle (Sweden). The University of Gävle was certified according to ISO 14001 in 2004. Practical experiences from the
implementation of EMS in industry were used as reference.
The literature review indicates that training is a key factor during implementation of EMS, and that training may change attitude and behaviour among managers and employees. Similar conclusions can be drawn from this study. The case study, and practical experiences from industry,
indicate that similar methods of EMS training and communication can be shared by industry and universities. However, ‘‘academic freedom’’
and ‘‘critical thinking’’ may result in the need for more interactive training methods at a university than in industry. The results of the survey
indicate that the training and communication have increased awareness of environmental issues. A deeper understanding of the personal role in
the EMS was also observed. It can be concluded that the EMS training and communication team has a demanding task to introduce the concept
of indirect environmental aspects at a university. Lecturers and researchers should be convinced that the greening of a college involves more
than, for example, reducing the consumption of paper. The main role of EMS at a university should be to focus on indirect environmental aspects, for example, to introduce environmental and sustainability issues in courses and research.
Ó 2006 Elsevier Ltd. All rights reserved.
Keywords: Environmental management; University; Training; Communication; Awareness; Sustainable development

1. Background
1.1. Swedish governmental EMS directive
As a step to support sustainable development in society, the
Swedish Government has since 1996 issued Directives addressed to public agencies requiring the implementation of
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environmental management systems (EMS). The Directives
declare that public agencies should implement the core elements of the EMS, such as identification of significant environmental aspects and establishment of environmental policy
and objectives. ISO 14001 was recommended as a template
but the Directives did not require third party certification of
the EMS. By the end of 2005 fourteen out of 240 Swedish
public agencies had achieved ISO 14001 certification and/or
EMAS registration. For different reasons most of the public
agencies have, so far, chosen not to apply for the official certificate. Currently they ‘‘self-declare’’ the EMS status in their

300

K. Sammalisto, T. Brorson / Journal of Cleaner Production 16 (2008) 299e309

annual environmental management reports to the Swedish
Government. However, there is a growing interest in EMS
within the public sector and of roughly 3700 ISO certified
Swedish organisations there are an increasing number of
municipalities, hospitals and other public organisations.
According to the Directives, the systematic approach to environmental issues may later on be expanded to also include
other aspects of sustainability, i.e. social, ethical and economic
issues [1,2]. EMS at Swedish universities and other public
agencies can, in this context, be seen as an example of an important tool in the aims for a sustainable society [3]. Fig. 1
shows the role of a university, or other institution for higher
education, in this process.
In two previously published studies the experiences of steps
1 and 2 are reported [4,5]. This study is focussed on step 3 at
the University of Gävle in Sweden. The study describes
methods for training and communication in the implementation of EMS and the perception of such activities. Step 4
will be analysed in a coming study.
1.2. Roles of training and communication in EMS
The current number of ISO 14001 certificates that have been
issued globally is over 100,000 [6]. Many of the ISO 14001
certificates and experiences are found in industrial settings.
Practical experiences and a number of studies show that commitment from managers and employees is essential during implementation and maintenance of the EMS [7e10]. It is rather
common that organisations try to utilise existing resources
within the frame of a limited budget to provide training and
communication. Some companies, however, spend a substantial
amount of time and resources on education and information.
For example, in one global company with about 100 sites, the
number of hours per employee per year allocated to environmental, health and safety training was on average around 4.0
[11]. In this same company, during 1998e2004, 86 sites were
certified according to ISO 14001. Company statistics showed
that during the implementation of ISO 14001, the training hours
increased by a factor of 2 to 5 at many of the individual sites. As
a result of the training, site managers often reported positive effects from ISO 14001, for example, increased awareness and
improved environmental performance [11].
Typical elements of the general training for employees
include environmental policy, environmental aspects, company
procedures, instructions and non-conformity reporting [12e
14]. Employees that have key roles for influencing environmental impacts and the organisation’s EMS receive more detailed

Fig. 1. The role of EMS in higher education in the steps towards a more sustainable society. Source: Sammalisto and Arvidsson [5].

training. The training and communication serve at least two purposes: to teach people about company policies and everyday
procedures, but also to change the attitudes of individuals and
create increased awareness about environmental issues
[13,15e17]. A similar approach could be used during implementation of ISO 14001 at a university or other public agency.
The strong emphasis ISO 14001 places on training and communication as a means of realising changes and continuous improvement can be found in paragraphs 4.4.2 and 4.4.3 [18].
As indicated above, there are a number of published case
studies concerning the implementation of ISO 14001 in industrial companies. Some overviews describing the application of
environmental management systems at university settings are
also available [19e24]. However, methods and perceptions of
environmental training and communication in association
with implementation of EMS, in industry and universities, are
discussed very little in the literature. The following quote concerning occupational health and safety can serve as a starting
point for this study: ‘‘Various laws and regulations require the
dissemination of occupational health and safety information
but little is known of the effectiveness of such efforts’’ [25].
1.3. Objective of the study
The knowledge about implementation and certification of
EMS (ISO 14001) at universities is rather limited. The overall
objective of this paper is to focus on the role of training and
communication in the implementation of an EMS. The perception and effectiveness of the training is also addressed. The
study is based on two main questions:
 What methods for training and communication will support the implementation of EMS at a university?
 How did faculty and staff perceive the training and communication activities?
2. Methods
The study is based on the following activities:
 A literature review concerning effects of training in the
implementation of EMS (ISO 14001) in industry and other
organisations.
 A case study concerning training and communication in
the implementation of EMS at the University of Gävle.
 A survey among staff concerning perception of training
and communication during implementation of EMS at
the University of Gävle.
The approach of the study is practical, positivistic and quantitative, although some qualitative elements are present. A significant input comes from the authors’ experiences with the
implementation of EMS in several industrial companies. The
principal author has also previously studied EMS implementation in Small and Medium Sized Enterprises [26] and Swedish
universities and co-ordinated, as Dean for Environmental Management, the EMS implementation at the University of Gävle.
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2.1. Literature review
The literature review is mainly based on peer-reviewed articles in scientific databases published between 2000 and 2006
concerning the role of training in the implementation of environmental management systems in different organisations. The
key words used in the search were ISO 14001, environmental
management or sustainability together with implementation,
and/or training and/or communication and/or awareness.
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(% of total respondents): managers (6%); environmental co-ordinators (1%); lecturers (49%); administrative staff (35%); laboratory staff (2%); service functions (5%); and others (12%).2 All
ages were equally represented in the study with an exemption
of the 40e49 age group which was somewhat under represented
as compared to the University’s overall age distribution (30% at
the university compared to 24% in the survey). At the time of the
survey the EMS was still in the implementation phase. A number
of procedures were not yet implemented and all involved persons
were not yet fully aware of their roles in the EMS.

2.2. Case study
The explorative case study in a real-life context [27,28] is
based on the implementation of an EMS at the University of
Gävle. In 2004 the university had about 750 faculty and staff
and 13,000 full and part time students, corresponding to about
6400 students on a fulltime basis [29].
2.3. Survey
A survey questionnaire was distributed to faculty and staff
by email. The objective of the survey was to evaluate the perception of environmental training and communication as elements of the implementation of the EMS. The questionnaire
focused on the following topics:
 Awareness, e.g., if the respondent was familiar with the intentions of the environmental policy, objectives and EMS
procedures.
 Attitude, e.g., if the respondent perceived that the EMS
had affected the daily work, if he/she had support from
managers and supervisors, and if he/she perceived a personal responsibility to contribute to the university’s environmental activities.
The participants were also offered an opportunity to make
individual comments. In total 856 questionnaires were distributed by email.1 The survey and analysis software program
Business Intelligence 7.1 (BI-BASE 7.1) was used and the
questionnaire included 21 pre-coded questions plus space for
individual comments. A reminder was sent out to the participants a week after the first email. Because the principal author
of the report was active in the implementation of ISO 14001
(e.g., training the faculty and staff, coordinating environmental
committees, coaching students, etc.), some precautions were
taken to avoid bias caused by personal involvement. The questionnaire was anonymous and the results were initially calculated using BIBASE and then in MS Excel. The initial
compilation of data was reported in Erenlöf et al. [30].
All departments of the university participated in the survey.
The response rate was 36.8%. The following functions, as
defined by the respondents, were represented in the survey

3. Results
3.1. Environmental training in the implementation
of EMS
The role and effects of training in the implementation of
EMS are discussed in a limited number of papers published
between 2000 and 2006. Some experiences of environmental
training in association with EMS in industry are presented,
but literature concerning methods and contents of training
and communication in the implementation of EMS at universities is rather limited. Table 1 provides an overview of
methods for and experiences of environmental training and
communication in different types of organisations during the
implementation phase of an EMS.
From Table 1 it can be observed that training is considered
to be a key factor for successful implementation of EMS in industry and municipalities, that the majority of the employees
should be included in the training and that training may
change environmental behaviour. Studies that reflect EMS at
universities point out that increased awareness and shared
values are important factors in the greening of campuses.
3.2. Implementation of ISO 14001 at the University
of Gävle
3.2.1. From commitment to certification
The initial environmental review was conducted in 1995
and the university’s first environmental policy was published
in 1996. In 1998 the university received the Swedish EMS
Directives and in 2001 the University Board decided to aim
for certification of the EMS according to ISO 14001 [31]. The
University Board and management stated that the main aim of
the EMS was to put emphasis on indirect environmental aspects,
such as education and research. Training was considered essential for the success of the EMS project. As a target 80% of faculty and staff 3 were to participate in environmental training.
Communication was seen as another important success factor.
A variety of implementation activities were planned and the
environmental review was updated in 2002. Education, travel,
2

1

The 856 e-mail addresses to which the questionnaire was sent correspond
to 735 individuals and 672 fulltime equivalents faculty and staff in May 2004.
The 315 responses correspond to a response rate of 36.8% based on the 856
mails that were distributed.

Since a person can represent more than one function at the same time, the
total adds up to more than 100%.
3
Faculty and staff include all those employed by the university in different
capacities. The total of 100% trained was considered impossible to reach due
to all the different forms of employment in the organisation.
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Table 1
Review of papers concerning the role and effects of environmental training in the implementation of EMS
Author and type of study

Main results and conclusions.

Babakri et al. [38]. Survey (I)
Chattopadhyay [39]. Literature study (I)
Daily and Huang [7]. Literature review (I)
del Brio et al. [40,41]. Survey (I) Wee and Quazi [9].
Literature review and survey (I) Zutshi and
Sohal [42,43]. Literature review, survey and
interviews (I)

Training identified as a critical key factor for EMS implementation and changes in attitude.

del Brio et al. [40]. Survey (I)

In about 70% of the ISO 14001 certified companies more than
75% of management and staff participated in environmental training.

Strachan et al. [14]. Case study (I)

Strong commitment does not mean having structured training programmes. EMS creates
behavioural changes and increased competence.

Burström von Malmborg [16]. Review of research
and experiences from municipalities (M)

EMS important for communication (communicative action)
and learning (organisational learning).

Beard and Rees [15]. Case study (M)

EMS transfers environmental rhetoric to change in the organisational culture.

Rondinelli et al. [13]. Case study, literature study,
interviews (I)

ISO 14001 certification had one of its strongest impacts on behaviour. Increased awareness.
Once the change in attitudes begins, it becomes difficult if not impossible to quantify the
degree to which ISO 14001 certification was the causal factor.

Schulte et al. [25]. Literature review with focus on
occupational health and safety (I)

Training raises awareness about health and safety issues.

Summers Raines [8]. Survey (I)

EMS spontaneously provides results of increased environmental awareness.

Zeng et al. [10]. Survey (I)

Training enhanced environmental awareness.

Moore et al. [44]. Collaborative inquiry (H)

Fundamental rethinking of university role required.

Cortese [3]. Vision paper (H)

Universities have responsibility to increase the awareness, knowledge
and skills for sustainable future.

Dahle and Neumayer [45]. Survey and interviews (H)

Lack of awareness of sustainability concept the most important barrier
to campus greening.

Herremans et al. [20]. Two surveys (H)

Proper commitment requires participation of everybody.
Shared values created through communication activities.

Lozano [17]. Discussion paper (H)

All stakeholders must receive proper information and skills and reinforcement
of them continuously.

Koester et al. [21]. Case study (H)

Summer course and workshops for faculty on basic concepts of environmental
science and interaction between environment and society.

von Oelreich [46]. Case study (H)

The environmental policy aimed at increasing the awareness of employees.
Activities included a letter to all employees and a training course.

Price [23] Case study (H)

Environmental awareness training to all faculty, staff and students.

Viebahn [24]. Case study (H)

Environmental training courses for staff offered.

Thomas [47]. Literature review (H)

There is a need for development of curricula concerning sustainability,
but few institutions show acceptance. Increase in awareness would require
training in some form.

Wright [48]. Review of definitions and frameworks
for sustainability in higher education (H)

One university has policy that will facilitate ecological literacy among faculty,
students and community through various activities.

The studies reviewed in this study may include additional results and findings. The table above only summarises results that are of special interest for this study.
I, Industry; M, Municipality; H, University/higher education. Source: The authors.

procurement and use of resources were identified as significant environmental aspects. The review resulted in a revision of the policy
and new environmental objectives and targets were introduced.
Implementation of ISO 14001 was successful and the university was certified in 2004. Some examples of improvements
during 2004 are shown below [32]:
 Procedures were implemented for purchasing, handling of
chemicals and hazardous waste.

 Procedures were implemented to improve the emergency
preparedness.
 Paper consumption was reduced by 21%. The cost of
waste handling was reduced by 20%. The use of heating
was reduced by 2.5%.
 Educational programs that include environmental and sustainability aspects have increased by 34%.
 85% of applications for research funding were assessed for
environmental and sustainability aspects.
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 Procedures were established to ensure that suppliers and
tenants are informed about the university’s environmental
ambitions.
3.2.2. Organisational aspects of training and
communication [33]
3.2.2.1. EMS Project Team4. A Dean for Environmental Management was appointed by the University President to coordinate the implementation of ISO 14001 (50% appointment). A
part-time Project Team was introduced that consisted of the following persons: the Dean for Environmental Management; two
lecturers experienced in supervising environmental management and auditing students in companies; a staff person
involved in the procurement and service department of the
university; a representative of the Student’s Environmental
Committee to provide student’s perspectives on the project
and to establish contacts and input to and from students; and
a representative of industry to provide external feedback and to
share industrial experiences with ISO 14001 implementation.
3.2.2.2. Environmental Council. The President appointed an
Environmental Council in February 2002. The role of the Council
is to support environmental activities in the different departments
of the university. It consists of environmental coordinators representing each of the eleven university departments, the members of
the Project Team and student representatives. The Dean for Environmental Management is the chairperson of the council. The environmental co-ordinators serve as communication links between
each department and the Environmental Council. Their contribution is largely based on personal commitment to environmental
issues. Maximum of 5% of the working time could be dedicated
to the work as environmental co-ordinators.
3.2.3. Target groups for the environmental training
3.2.3.1. Training of the Environmental Council. The members
of the Environmental Council had various backgrounds and
knowledge of environmental issues. Experience and knowledge of environmental management systems, according to
the structure of ISO 14001, was limited for the majority of
the Council members. To establish a common ground, and to
train the environmental co-ordinators in ISO 14001, a training
programme was organised. A number of industrial companies
were willing to act as mentors for the university, but this opportunity was used only minimally due to lack of time on
the part of those involved at the university. The Council members received a CD with a basic environmental training course
[34], and a compendium [35], as background material for the
self-studies. Training sessions that lasted from one half to four
hours were conducted as a part of the Council meetings. Table 2
shows the agenda for the training programme.
Environmental issues, for example, greening of curricula,
training of faculty and staff, communication, recycling,
4

The organisation of the implementation process is described at the university’s home page http://www.hig.se/miljo/.
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nonconformities and improvements as well as questions and
feedback from the departments, are discussed at the Council
meetings. This could be regarded as a form of continuous
training. Finally, introduction to the updated version of ISO
14001 [18] was provided to the Council.
3.2.3.2. Training of the Management Group. The University
Management Group consists of 23 persons. The President has
the overall responsibility for environmental management, policy and legal compliance. Everyday work within the frameworks
of legislation and ISO 14001 is delegated to the different members of the Management Group. Each manager (or comparable
function) is responsible to manage environmental issues in
his/her organisation. The Dean for Environmental Management
is responsible for the co-ordination of the implementation and
maintenance of ISO 14001. An important task is to frequently
inform the Management Group about the progress of the different activities. EMS is therefore discussed frequently in the Management Group at the initiative of the Dean for Environmental
Management. Typical issues that are brought up are:
 environmental aspects, policy and strategy (in connection
with the annual reviews);
 legal and other requirements;
 curricula and environmental issues;
 organisation, resources and training; and,
 results of internal and external environmental audits including feedback and improvements that have been completed and that are required.
To introduce ISO 14001 to the Management Group a training session was organised. The training included the basics of
EMS and experiences from the implementation of the system
at another university. The managers also participated in the
general training for their faculty and staff (see below). Finally,
the Management Group, together with the Environmental
Council and other key persons, received an introduction to
environmental legislation that is relevant to the university.
The latter activity continues with updates twice yearly.
3.2.3.3. Training of faculty and staff. Training of faculty and
staff was cascaded down in each department according to a shared
training programme. The different departments were able to modify the training to suit their character provided that the main ingredients of the content were retained. A training package was made
available for the lecturers (in most cases the environmental coordinators). The training included, for example:
 Introduction to environmental/sustainability issues.
 Introduction to EMS. Direct and indirect environmental
aspects of the University of Gävle.
 Interactive game (‘‘Space trip’’ game).
 Group discussions.
3.2.3.4. Training of new employees and students. New employees receive a copy of the environmental policy when they
first receive their keys, and are informed about the structure
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Table 2
Training of the Environmental Council
Training module

Purpose of the training

Literature

Spring 2002
Motivation for environmental work,
Introduction to ISO 14001, certification
and environmental review.

To provide an introduction to the
certification project together with the
management group of the university.

Material provided by the
lecturers at the university.

Environmental terminology
A description of operations at each department.
A guided tour of the waste handling facilities
of the university.

To learn what environment, environmental aspects,
environmental management system, environmental
impact, to start thinking of the department as a unit
and to prepare for the environmental review.

Material provided by the lecturers
at the university and the industry
representative.

Environmental reviewa

How to conduct the environmental review at each
department and the entire university.

Brorson et al. [35].

Environmental training and
communication.

To prepare the environmental co-ordinators how to conduct
training and to facilitate communication activities.

Training package Sammalisto [49].

Provide common ground for the evaluation of environmental
aspects and establish how to conduct the evaluation.

Support of an external consultant.

Environmental policy and objectives
for the university.

To prepare a revised outline of policy and objectives to the
Management Group and the University Board.

ISO 14001 standard.

Environmental targets.

To prepare a proposal for the Management Group
and the University Presidentb.

Material provided by the lecturers at
the university, and the industry
representative.

Some of the environmental co-ordinators went on to
further training to be able to function as internal auditors
within other departments of the university.

Brorson et al. [35].

An introduction to environmental terminology
and a description of operations at
each department.
A guided tour of the waste handling
facilities of the university.

Autumn 2002
Evaluation of environmental aspects.

Spring 2003
Environmental audits.

a

A survey concerning travelling patterns and use of paper and energy was conducted among the university faculty and staff as a part of the environmental review.
The reply rate was 57%.
b
Since 2005, targets are taken by the different departments based on the university objectives. Source: The authors.

of the EMS and relevant policies and procedures during the introduction at their department. First-year students receive the
University’s environmental policy in their welcome package
and receive additional environmental information at the beginning of their studies. The same information package is also provided to all foreign students arriving at the university.
3.2.3.5. Training of environmental auditors. Internal environmental auditors were appointed and trained in auditing methods.
Several of the environmental co-ordinators were trained as auditors together with a number of representatives from local industry and the municipality of Gävle. The auditor training lasted for
three days conducted over a three-month period and included:
 Environmental auditing in theory and practice.
 How to plan the environmental audit.
 How to conduct the audit (document review, interviews,
site inspection).
 How to report the environmental audit.
The course included practical assignments to be completed
between course days and a requirement to conduct an internal

audit within their own organisation. Currently there are seven
internal environmental auditors at the university. In addition
to that, students may participate in internal audits based on their
studies in environmental management and the auditors’ course.
3.2.4. Communication
During the implementation of the EMS significant emphasis was placed on communication of environmental issues. The
main target groups were students, faculty, staff, the Environmental Council, the Management Group and the Board of
the University. Several channels were used for communication, for example internal and public websites, information
booklets, department meetings and other meetings. To communicate some of the core elements of the EMS (i.e. environmental policy, objectives and targets), draft documents were
posted for consultation and input on the website. In addition,
information and discussions were arranged at different levels
of the university. Continuous review of all education programmes and courses for their coverage of environmental
and sustainability issues was initiated. Discussions concerning
environment and the university’s curricula were taken up
in regular departmental meetings chaired by the President
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3.3. Perception of training and communication
As described above a substantial amount of activities took
place to create commitment to the EMS and to provide information about its utilisation in daily work. This gives rise to
two important questions: Were the resources allocated to training and communication adequate? Was the content of the
training relevant to the needs of the participants? The survey
among staff and faculty resulted in the following observations.
3.3.1. Participation in training
Several training opportunities were offered to faculty and
staff of the ten departments of the university including the Office
of Student Affairs. In average 73% of respondents reported that
they participated in environmental training. Four departments
showed a rather low participation rate (62% of employees).
The participation rate in the other six departments was 78%.
86 persons (28.5%) provided a reason for not attending the training. Lack of time was indicated by 36%, lack of motivation
by 13%, and holiday or sick leave by 7%. The remaining 44%
indicated ‘‘other’’ as a reason for not attending the training.
3.3.2. Relevance of the environmental training
About 60% found the environmental training ‘‘very relevant’’ or ‘‘relevant’’ (Fig. 2). The reported relevance of training varied from about 30% to 84% between departments.
3.3.3. Awareness and attitude
Participation in training showed a positive correlation with
the awareness of the key elements of the EMS. Generally the
knowledge about the environmental policy, objectives, routines and documents could be considered as high (Fig. 3).
More than 82% of staff and faculty were aware of the policy.
About 83% of the persons reported that they knew where to
find the documents and procedures related to the EMS. This
can be considered a high level of awareness since many of
the documents were not yet fully implemented. Sixty-three
percent of the persons claimed awareness of the specific

% Faculty and staff

Relevant

Very

Extremely

100
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60
40
20
0
E

TB

HS

N

P

V

Ad

Li

RU

Sa

Total

Departments and Total
Fig. 2. Reported positive perception of the relevance of the environmental
training. Department of Business Administration (E), Department of Technology and Built Environment (TB), Department of Humanities and Social Sciences (HS), Department of Mathematics, Natural and Computer Sciences
(N), Department of Education and Psychology (P), Department of Caring Sciences and Sociology (V), Administrative department (Ad), Library (Li), The
Offices of the President and Education and Research (RU), The Office of
Student Affairs (Sa). Source: The authors.

EMS procedures that affected the daily work. With reference
to industry the figure appeared to be realistic at that stage of
the implementation of the EMS. It should also be noted that
about half of faculty and staff stated that they were not affected by the EMS.
Participation in training showed a correlation with a more
positive attitude towards the EMS. Overall, 52% faculty and
staff claimed in the survey that they were motivated to actively
work with environmental issues at the university. Within five departments the reported motivation was quite high (>60%). Low
motivation (<35%) was reported from three of the departments.
3.3.4. Support from managers and supervisors
and personal responsibility
According to studies of EMS in industry and other organisations (Table 1) involvement and support from top management is essential for a well functioning EMS. This is also
clearly manifested in the ISO 14001 standard. In a section
of the questionnaire faculty and staff were asked about how
they perceived the support from managers and supervisors.
Support for environmental work varied from ‘‘very little’’ to
‘‘great’’. On average 74% (range 28e93%) of the persons reported support from their managers and supervisors.
The personal involvement (‘‘own responsibility’’) in the EMS
was considered as high (on average 84%; range 57e100%).
% Awareness of elements
of EMS

and/or the Dean for Environmental Management. The Dean
for Environmental Management also organised meetings concerning the practical aspects of implementation of ISO 14001.
The university magazine (Högaktuellt), the student magazines (DassHögtryck, Gefla Högtryck), and the university
homepage were used for communication purposes. The complete documentation of the environmental management system
was placed at the environmental homepage on the university
website. In addition, the environmental co-ordinators forwarded information and decisions from the Environmental
Council to the different departments and vice versa. Staff
mail was used on a few occasions to focus on special issues.
An environment theme day (Framtidseko, ‘Future echo’)
was arranged. The activities included panel debates, exhibitions, participation of local companies, competitions, and
speeches by interesting performers. The day ended with activity where the current batch of environmental and science students met with previous batches.
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Fig. 3. Awareness of environmental policy, objectives, procedures and EMS
documentation as a function of participation in training per department.
Source: The authors.
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The motivation for environmental issues appeared to be
somewhat higher than the sense of personal connection to
the EMS. This would indicate that some people were motivated although they did not always see the connection to their
own work. Low personal responsibility was reported by persons working at departments where the connection to the
EMS was not perceived as obvious.
3.3.5. Circumstances that interfere with the ambitions for
environmental work
The factor that was most frequently reported as interfering
with the personal ambitions was the ‘‘lack of time’’ (Fig. 4). ‘‘Personal interest’’ in environmental issues was perceived as a circumstance that contributed positively to the engagement (63% of the
participants). Less than 10% of faculty and staff stated that ‘‘lack
of information’’, ‘‘knowledge’’ and ‘‘support’’ were greatly limiting their personal environmental ambitions. Nonetheless, a majority of the individuals indicated that there was sufficient
‘‘information’’ (73%), ‘‘support’’ (79%), ‘‘knowledge’’ (78%)
and ‘‘personal interest’’ (91%) to be engaged and to participate
in the environmental work at the university.
3.3.6. Contribution to sustainable development
The final question in the survey dealt with the views of personal contribution to sustainable development. A number of
persons indicated that they contributed to sustainable development but many others did not indicate any contribution at all
(Fig. 5). People in functions such as ‘‘education’’, ‘‘research’’,
‘‘collaboration with society’’ and ‘‘service’’ recognised a potential to contribute to sustainable development. On the contrary, several persons in the same functions concluded that
they could not contribute, did not know, or considered the
topic as not relevant.
4. Discussion and conclusions
4.1. Training and communication are important elements
of the EMS
Implementation of ISO 14001 will, to a major or minor
extent, change the everyday life of many employees in
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a company or other organisation. Policies, objectives, procedures, instructions and many other elements of the standard
will be introduced and all managers and employees are expected to understand his/her role in the system. The intention
of this study was to present methods of EMS training and
communication at a university and to analyse how staff and
faculty perceived the training. Some of the most relevant findings are commented upon below.
4.1.1. Top management commitment and external drivers
In all organisations top management commitment is essential for the implementation of the EMS. At the University of
Gävle the combination of the Swedish EMS Directives, and
the decision by the University Board to strive for the ISO
14001 certification, triggered the implementation of the
EMS. Another prerequisite was that an effective organisation
for implementation and maintenance of the EMS was created.
Similar experiences of commitment and external drivers are
shared by industry. In industry, requirements from customers
are examples of important external drivers for the implementation of EMS.
4.1.2. Focus on the significant environmental aspects
Manufacturing companies need to manage a number of direct environmental aspects, for example, emissions to water
and air. Information about such issues will therefore become
a natural part of the training, and the employees will easily understand the interaction between the EMS and the everyday
work. At a university there also exist a number of direct environmental aspects, for example, hazardous waste at the laboratory facilities. However, indirect environmental aspects will
dominate in many of the university departments. Such indirect
aspects are, for example, associated with knowledge, awareness and action competence. Students and researchers will
hopefully, later in life, apply the environmental knowledge
to their professional and private spheres (see Fig. 1). This
may result in a considerable positive environmental impact
for the coming decades.
The EMS implementation team has an important task to
introduce the concept of indirect environmental aspects at
a university. To convince lecturers and researchers that the
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greening of the university involves the introduction of future
oriented environmental and sustainability issues in courses
and research is an interesting and challenging task.
4.1.3. Methods for training
Environmental training is one of the critical factors in the
implementation of EMS in industry and other organisations.
According to the literature review (Table 1), and experiences
from industry, the general training should include the majority
of the managers and employees. In addition to that, certain
functions will need more detailed knowledge about the EMS.
This study shows that training methods inspired by industrial experiences can successfully be applied in a university
setting. There are, however, some differences in organisational
hierarchies and learning traditions in industry as compared to
a university. Training of lecturers and researchers may therefore need to be adjusted to the academic traditions. For example, a culture of ‘‘loyalty to discipline’’ rather than to the
employer, ‘‘academic freedom’’ and ‘‘critical thinking’’ [36]
may result in a need for more interactive training methods.
Discussions and seminars may therefore be used instead of
traditional one-way teaching methods. Informal training and
information can also be provided during regular meetings.
Finally, members of the EMS training team should also be prepared to participate in lengthy, and sometimes complicated
and interesting, discussions concerning all kinds of environmental and sustainability issues.
4.1.4. Methods for communication
Several methods for the communication of the EMS were
applied at the University of Gävle. There is nothing in this
study that supports a different approach to communication at
a university compared to industry.
4.1.5. Perception of training and communication
Environmental training and communication resulted in
increased awareness about environmental issues and a deeper
understanding of the individual roles in the EMS. Also, positive changes in attitudes toward environmental issues were
observed among faculty and staff. For a number of different
reasons some individuals did not recognise their personal
connection with the EMS and did not see any personal contribution to sustainable development.
4.1.6. Greening of curricula
The challenges for the EMS project team will certainly increase when indirect environmental aspects are introduced and
the concepts of greening of curricula and sustainable development are presented. It can be difficult to motivate busy
lecturers and researchers to participate in environmental activities that may not traditionally be connected to their field of
expertise and where future environmental consequences are
difficult to foresee and monitor. Special skills are therefore
needed when communicating with lecturers and researchers.
Further, a methodology will be needed to motivate faculty
members to assess the content of current courses and research
projects. The aim should be to seek possibilities to introduce
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environmental and sustainability issues into teaching and research. In many cases the connection between the EMS is obvious, e.g. in the natural sciences, health sciences and
economic fields, whereas in others it may be harder to find sufficient reason to introduce environmental aspects. It should be
emphasised that the aim is not, of course, to require all courses
and research projects to address indirect environmental aspects, only those where the connection is natural and relevant.
4.1.7. EMS at universities
EMS as specified in the International Standard ISO 14001:
2004 is a rather new tool to be applied in public agencies.
Some of its requirements may appear to be provocative, or
too normative, for university faculties representing different
disciplines and academic traditions. Despite of these concerns,
and based on the experiences from the University of Gävle, the
authors are convinced that the standard can be applied as a tool
to provide structure for environmental issues at any university.
A well-structured EMS will increase environmental awareness
among staff, faculty and students, and the relevance of environmental issues in the university context can be developed
further. This is one way in which the higher education institutions can make an important contribution to the sustainable development of society. Therefore, the question of how the
awareness of environment and sustainability issues can result
in concrete action in university courses and research programs
needs to be studied further.
4.2. Epilogue
Implementation of EMS at the University of Gävle has resulted in improved environmental performance. Increased environmental awareness and a more structured way to manage
environmental issues have contributed to the improvements. In
addition, internal and external environmental audits play an
important role to identify non-conformances and to introduce
corrective actions. It can also be observed that the environmental management reviews often results in constructive discussions concerning the overall environmental strategy of
the university and the function of the EMS. Examples of ongoing initiatives to improve the EMS are:
 The register of significant environmental aspects has already been updated two times and there is now more focus
on the indirect environmental aspects of education and
research.
 The University Board updated the environmental policy
and introduced a comprehensive policy for environment
and sustainable development in December 2005. One of
the drivers for the proposed expansion of the policy is
the recently revised Swedish Higher Education Act where
sustainable development is highlighted [37].
What will then be the future of the environmental management system at the university? Of course you could quote the
old line that says that ‘‘top management commitment is essential for the implementation of the EMS’’ and hope for the best.
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However, as observed in industry, management commitment
certainly is an important success factor, but if the EMS fails
to be integrated in the overall management system problems
will sooner or later occur. It the short run people may be satisfied by ‘‘doing things in the right way’’, but in the longer perspective it is more essential to ‘‘do the right things’’.
If the EMS in industry, for example, contributes to savings, legal compliance, business opportunities and customer
satisfaction, top management will keep focus on the system.
There are numerous examples that if an important customer
requires that the supplier should be able to show compliance
with ISO 14001, the system will be implemented. In the
framework of a university savings and legal compliance are
obvious driving forces for the implementation of the EMS,
but words like ‘‘business opportunities’’ and ‘‘customer satisfaction’’ are probably not used too frequently in association
with environmental issues. However, in the case of the University of Gävle, the Swedish Government can be seen as
a customer and therefore the Government directives to implement EMS triggered, although not enforced, the certification
process. Without this external driving force the implementation might have been a bit more difficult. Finally, training
and communication are very important activities, in industry
and at universities, to continually inform and motivate management and employees about internal and external driving
forces and to demonstrate the practical and economical benefits of the EMS.
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2001e2005. She has previously studied EMS implementation in SMEs and
continues her studies of the same in university settings.
Torbjörn Brorson (PhD, MSc) is Adjunct Professor in Environmental Management and Auditing at the International Institute for Industrial Environmental Economics (IIIEE), Lund University, Sweden. Brorson has been working
for 18 years in leading environmental positions in multinational industrial
companies.

