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Abstract 
Organisational impacts on the environment have been a primary topic of 
discussion for several decades, prompting a need for organisations to eva-
luate and manage their environmental impacts. Environmental management 
systems have since been adopted by companies worldwide for numerous 
reasons and benefits. In more recent years, IT solutions have been designed 
to meet the various needs of environmental management but with little at-
tention drawn to a standardised approach.  

The following thesis aims to determine the use of IT adopted by organisa-
tions to support their environmental management systems (EMSs). In doing 
so, the importance of EMSs, IT solutions to support EMSs and the benefits 
of IT for such systems are addressed. A small number of informative inter-
views were conducted with EMS consultants and numerous representatives 
of ISO 14001 certified companies to establish what IT solutions are availa-
ble to support EMSs and identify the differences between such solutions. 

This thesis demonstrates that IT solutions adopted by organisations to sup-
port their EMSs differ in complexity and depend upon the expected results 
of the EMS itself. Depending on how integral the EMS is to the organisa-
tion’s business processes, IT can benefit the EMS and ultimately the organi-
sation in a number of ways. In conclusion, EMSs can be implemented with 
little technical aid. However, IT is a communicative tool adopted to review, 
manage and monitor environmental data and enables easier handling of en-
vironmental data enhancing the performance of the EMS. 
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1 Introduction 
In relation to the current interest in environmental issues (United Nations Climate 
Change Conference (Copenhagen, 2009), State of Green Business Forum (San 
Francisco/Chicago, 2010), American Recovery and Reinvestment Act of 2009), there is 
a global attempt to deal with and improve global environmental problems. The issues 
have become of great importance and most industries have had to consider 
environmental schemes as industries have been labelled a cause for the devastating state 
of the world today. In an attempt to offset the carbon footprint that industry has so 
carelessly left, the business world has had to adjust to modern expectations: 
“individuals, micro companies,  small- and medium-sized enterprises, corporations and 
governments” (C. Sheldon, personal communication, 2010-02-08) are all responding to 
the 'green movement' (Peattie & Ratnayaka, 1992; Winsemius & Guntram, 1992) and 
looking for ways to change their processes. 
 
Changes in consumer behaviour towards environmental concerns have been ongoing 
since the Exxon Valdez oil spill in 1989 and regulations have since been put in place to 
keep track of corporate waste and emissions and other potentially environmentally 
damaging issues. Such publicly addressed environmental disasters triggered the 'green 
movement' and ever since, organisations have attempted to respond to the 'green 
challenge' (See appendix, A1). One way to respond to the challenge is to implement an 
Environmental Management System (EMS) – a system that aids companies in gathering 
knowledge of how their business is affecting the environment and considers ways to 
limit its affect. EMSs also enable companies to meet international standards (ISO 14000 
series) which require a change in processes. Though EMS implementation has increased 
rapidly over the last 20 years, it still seems unbeknown to many companies that such a 
system can create many benefits - benefits  including  “reduced  operating  costs, 
minimized future risks, improved public image, and an overall competitive edge 
through  differentiation”  (Johnson Wright, Inc., 2007). In addition, a company that 
obtains ISO 14001 certification “demonstrates  to  an  increasingly  aware  public  & 
business community – a  commitment  to minimize  [its]  impact  on  their  environment” 
(QMUK, 2009). 
 
Along with organisations as a whole, the subunits of organisations are also looking for 
new, more efficient ways to continue their processes in accordance with sustainability. 
Marketing teams are looking for new ways to emphasise a company's dedication to 
produce greener products. Logistics teams are looking at ways to improve its supply 
chain process and make it more 'green'. Each sector within business is reacting, or trying 
to be proactive, to the environmental expectations and legislations rising within society, 
and none more so than the information technology (IT) sector. IT currently accounts for 
2% of all the world's greenhouse gas emissions and is constantly looking at ways to 
counter this whilst assisting the “other 98%” (State of Green Business Forum, 2010). IT 
is trying to look ahead and see how it can accompany industry in a time where every 
process is being scrutinised to find a greener alternative. 

1.1 Background 
Many IT solutions have been introduced to allow organisations to lessen their impact on 
the environment and to keep an eye on their carbon footprint. The introduction of video 
conferencing and software such as Skype has allowed people the benefit of not having 



 

 
2 

to travel all around the world to have meetings - reducing the carbon footprint that 
would have been left in doing so. Many more solutions are currently in preparation and 
it is important that companies familiarise themselves with such tools and to assess 
current options and how they can implement these tools into their processes. The latest 
investments in IT tie in to the implementation of an EMS as it can incorporate such IT 
solutions. Smaller companies are continuously reactive to changes in the market and 
could gradually fall behind in their respective industries if green alternatives are not 
considered. The benefits of such considerations are currently very encouraging and 
companies should take advantage of changing now before legislation insists upon a 
change and companies will not be looked upon so lightly, or may even suffer from 
falling behind their competitors who had already invested in such changes. 
 
As well as adapting IT to core business processes to offset an organisation's carbon 
emissions,  alternative energy, an approach towards sustainability, and restructuring 
one's supply chain can each increase revenue and productivity and benefit from other 
perks such as tax breaks. It is of interest for organisations to consider implementing an 
EMS within the current climate as consumers are more aware of companies' impact on 
the environment and it pays to endorse the fact that one's company is making an effort 
to save the world. 

1.2 Definitions 
Throughout this thesis numerous 'buzzwords' and words with numerous interpretations 
are used. The following defines the way these words have been used for the purpose of 
this thesis. 
 
Environmental M anagement Systems involve “managing an organisation's activities 
that give rise to impacts upon the environment” (Sheldon & Yoxon, 1999, p. 2). 
 
Sustainability is used to define processes or products that are sustainable in a way that 
meets environmental purposes – that make an effort to sustain Earth's limited resources. 
For example, long lasting products or products that can be recycled easily and cost 
effectively. 
 
G reen is generally used as shorthand to describe something with a purpose to increase 
environmental awareness or which promotes environmentally friendly objectives, or to 
describe a product or service which adheres to sustainability. 
 
Carbon footprint is used to describe the impact organisations have on the environment. 
The carbon footprint is a buzzword used in lieu of stating the carbon emissions or 
greenhouse gases that an organisation gives off. 
 
ISO 14001 is the international standard specification for an environmental management 
system – the ISO 14000 series should provide management tools for organisations that 
aim to control their environmental aspects and improve their environmental 
performance (Sheldon, 1997). 
 
Telecommuting is “a system in which employees or contractors connect to work via a 
computer from home or another remote location, thus reducing that person's need to 
commute to work” (Barclay & Grosvenor, 2007, p. 190). 
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2 Specification of Problem 
EMS implementation has been researched and well documented but with little attention 
to the challenges of organisational change and use of IT solutions to take further 
advantage of the system. Companies adopt EMSs but remain reactive towards the 
market and customer expectations, as opposed to using EMSs to be proactive. 
Increasing the awareness of IT capabilities and the knowledge of IT support for EMSs 
could benefit organisations and the performance of their environmental management. 
EMSs are looked at as a separate system to an organisation rather than having an impact 
on the culture of the organisation and its business plan - “greening involves a change in 
company  culture”  (cited  in  Peattie  &  Ratnayaka,  1992,  p.  109)  but  companies  are 
simply meeting expectations rather than trying to benefit from exceeding them. 
 
Companies are unwilling to adopt greener methods due to unawareness of possible 
profits and improved performance, along with not wanting to change if current 
processes  are  profitable.  Companies  therefore  adopt  an  “if  it  ain't  broke,  don't  fix  it” 
attitude (C. Sheldon, personal communication, 2010-02-08). Yet legislation and 
consumers are expecting more and more of a green approach from companies and 
competitors will adjust to these expectations with improved supply chains and products. 
“Companies who  do  not  take  the  time  to  assess  the  green  challenge and its potential 
impact run the risk of being surprised when the pressure to change arrives” (Peattie & 
Ratnayaka, 1992, p. 110). In coming years it will be more costly to change to meet 
legislation, remain competitive and meet social expectations. Similar to all change 
within business, companies should be proactive, not reactive, and change “today rather 
than tomorrow” (Whybrow, cited in Mastering Change, 2005, p. 18). 
 
Such things as reducing electronic waste (E-waste), telecommuting and video 
conferencing can all be adopted to an EMS implementation as well as using an 
information system (IS) to keep track of EMS processes – an Environmental 
Management Information System (EMIS), for instance. Organisations risk facing the 
affects of consumer behaviour change or losing business alliances if they do not 
conform to the expectations of adopting green methods. Incorporating EMS and IT into 
business processes could enable organisations to be proactive. EMSs have seemingly 
never  been  more  necessary:  “the more finely attuned an organisation is to new 
developments, the better placed it is to react, to plan and improve ahead of any legal or 
market  requirements”  (Sheldon  &  Yoxon,  1999,  p.  2).  It  is  therefore  important  to 
consider such an approach whilst maintaining awareness on the effects of change on the 
organisation spurred from EMS implementation. This thesis aims to understand how IT 
is used to implement EMSs and how IT can be used to benefit the system once it is 
installed. 
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3 Purpose 
The purpose of this thesis is to document the necessary tools that will potentially 
complement the implementation of an environmental management system. An extended 
purpose is to consolidate the restructuring of organisations to make them become more 
environmentally aware. Through assessments of IT support and capabilities, and the 
potential of EMSs, the following thesis shall address the necessity of EMSs and 
investigate how IT can complement such a system in order to benefit an organisation's 
environmental performance. In doing so, increased knowledge of the EMS will be 
provided – a system that can improve  an  organisation’s  finances, productivity and 
image. As consumer awareness continues to grow and have an effect on an 
organisation's image, organisations need to meet oncoming expectations and 
international standards. 
 
The latest capabilities of IT will be highlighted to enhance the ways in which IT can 
accompany successful implementation of EMSs along with fundamental usage of IT for 
EMSs. A brief acknowledgement of the effects of change when implementing EMSs 
will also be mention to understand how organisations can transition their companies into 
flexible, sustainable companies that can easily adapt to future environmental regulations 
and changes in the market. Ultimately, EMSs will be dissected to illustrate how they can 
succeed and how IT helps in doing so. 
 
The outcome of the proposed purpose will be evaluative as it will define the benefits 
that can be gained from using IT to implement and aid EMSs post-implementation. 
Enlightening the importance of EMSs will help determine why companies should not 
wait for competitors in the market or consumer preference to give organisations the 
incentive to invest in an EMS. Furthermore, EMSs can help align processes to enforce 
environmental awareness and stress the effort to lessen organisational impact on the 
environment. However, such an important system and the success of such a system is 
reliant upon numerous tools. One of the tools discussed and investigated for the 
purposes of this thesis is that of IT - how is IT used for such a system? 

3.1 Research Questions 
Here the research questions are presented to define the objectives of the thesis and 
where the thesis aims to draw its conclusions. 

 
1. What IT solutions/products can be used to accompany EMS implementation and 

aid EMS processes after implementation (post-implementation)? 
 

2. How does IT impact EMS implementation and complement EMS processes once 
implemented? 
 

3. What role does IT play in benefitting the success of EMSs? 

3.2 Delimitations 
The research conducted will not consider external factors such as consumer perception 
of organisations in their bid to be more environmentally friendly. There is a sufficient 
amount of previous research to support the fact that organisations that do opt for greener 
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methods, or are certified under ISO 14001, generally gain from improved customer 
relations (Sheldon & Yoxon, 1999; Winsemius & Gunrtam, 1992; Miller, Spivey & 
Florance, 2008; Moore & Bordeleau, 2001). It should also be noted that the 
requirements of ISO 14001 will not be discussed with much detail but it should be 
known that EMSs are generally implemented by companies in order to be 14001 
certified. EMSs naturally give the company the foundations to meet ISO 14001 
requirements. Furthermore, specific IT strategies will not be outlined or discussed but 
IT solutions that can complement the implementation of EMS and help organisations 
adopt a sustainable approach to its processes will be researched and addressed. 
 
It is also very important to take heed to the fact that the IT systems deployed and the 
impact they have on the environment will not be taken into consideration in this thesis. 
That is, the chemicals involved in producing hardware and the effects electronic waste 
have on the environment will not be discussed. Nor will these factors be addressed in 
any more detail as the environmental issues regarding systems and power efficiency are 
a separate phenomena to the ways in which IT can aid EMS implementation and EMS 
processes. This thesis will therefore not look at how IT can be greener but how IT can 
be used to accommodate organisations that aim to be greener. 

3.3 Perspective 
The core of this thesis is based upon an internal viewpoint from an organisation's 
perspective. Employees and managers, either top management or lower level managers 
who conduct unique processes from the rest of the organisation, can use this thesis to 
consider ways in which IT can aid sustainability and impact their immediate operations. 
Any person who can have an effect on the way in which an organisation assesses or can 
change its environmental impact should find the following thesis useful. Commitment 
to being green can begin from any employee, whether in the office with data handling or 
for actual operations such as the supply chain. Though it is stressed, like all changes, 
that “change  has  to  come with  commitment  from  the  top” (Evard & Gipple, 2001, p. 
184), it may be necessary for employees from lower levels to highlight the benefits of 
an EMS and set an environmental culture in motion. Therefore the perspective of this 
thesis looks at the business from an internal viewpoint, in consideration for the fact that 
the only external factors are customers' perception of the organisation which will be 
much more positive once the internal factors are dealt with. 
 
With such a perspective, it should be noted that this thesis is more suited for industrial 
purposes than academia as it will try to encompass IT and EMSs in a way that should 
benefit companies who are yet to react to the pressures of the environmental movement, 
or who looking to be proactive for external reasons. Sheldon & Yoxon (1999, p. 10) 
offer several responses from organisations when asked why they want to install anEMS: 
 
• We want to avoid prosecution 
• We need it because our customers are asking us to get one 
• We want to save money 
• We want to improve/maintain our image 
 
The need for and the success of EMSs are predominantly industry based phenomena 
and so it is more appropriate, for the sake of this thesis, to look from a manager's 
perspective to contribute to the responses given here. 
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4 Theoretical Framework 
To understand how IT can support EMS implementation/processes, it is important to 
have an understanding of what an EMS is, what the purpose is of an EMS and what 
functions it has within an organisation. With adherence to systems theory and key EMS 
theories, the role of EMSs within an organisation can be identified. In doing so, the role 
of IT for such a system can be investigated with prior knowledge as to how IT could be 
applied. Additional insight into current IT software and capabilities will also be 
provided in order to enlighten modern IT solutions that could offer additional aid. 
 
The purpose of establishing previous theories on this subject matter is to apply it to the 
current problem. Applying prior knowledge and theory to research into real life 
situations can help discuss what solutions could have been used in previous experiences 
and support an argument as to whether the same solution could be applied to EMS 
implementation for other organisations in the future. A critical review of previous 
theory also helps to develop an understanding of EMSs that can help answer the 
research questions.  
 
Theory  refers  to  “situations  where  if  A  is  introduced, B  will  be  the  consequence” 
(Saunders et al., 2007). In relation to this thesis,  ‘A’  is the use of IT for EMS 
implementation and enables reasoning for the purpose of this thesis which is to 
determine  ‘B’- the consequence of such a concept. Previous theory establishes that 
EMSs are beneficial for organisations and that IT can enable benefits for organisations. 
The aim is to combine the two theories to show how both these concepts can, separately, 
benefit a company but primarily how they can be combined within an organisation to 
get the best out of both. 
 

4.1 Systems Theory 
For the purpose of this thesis it is necessary to understand the characteristics of systems 
within organisations and more specifically the elements of a system so as to understand 
the role of an EMS within an organisation, and the role IT can play in benefitting such a 
system. In brief, Beynon-Davies (2002) describes basic systems theory which connotes 
that a system is fundamentally made up of parts designed to meet a purpose. Systems 
are generally involved in the transformation of something (process) which occurs using 
the inputs to and the outputs from the system. 

The key systems related to this thesis are the information system (IS), human activity 
system (HAS), and the information technology system (ITS). As defined by Beynon-
Davies (2002), the IS is a communication system designed to gather, process, distribute 
and use information in order to support the HAS. The HAS is the social system made up 
of some group of people that perform logical activities. The ITS is an organised collec-
tion of hardware, software, data and communications technology designed to support 
the information system. 

Beynon-Davies’ systems model (2002), shown below, incorporates the use of an IT sys-
tem within an information system. Having defined the different systems, this thesis per-
ceives the information system within the model as an EMS, whilst the IT system (con-
sidering that the actual use of IT is yet-to-be defined) is any use of IT to aid the EMS. 
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The human activity system may be that of the environmental department or environ-
mental management team within an organisation as information systems are often 
named after the HAS they support (Beynon-Davies, 2002) – hence, environmental man-
agement systems. 

 
Figure 4.1: Systems Model (Beynon-Davies, 2002, p. 51) 

The performance of any system can be measured by the efficiency, effectiveness and ef-
ficacy of the system. For the purpose of any information system, the following offers 
examples of the performance measures of a supporting IT system or software. For 
measuring efficiency, it may be a feature such as the time it takes to respond to a user’s 
query. For effectiveness, it could be measured in the degree to which the IT system im-
proves information flow within the organisation. And for efficacy, the degree to which 
it contributes to the human activity system. It is the aim of the author to apply these per-
formance measures to IT systems/functions that aid EMSs to determine how IT supports 
EMSs and what benefits it can have for the system. 

4.2 Environmental Issues 
In order to improve its environmental performance an organisation must consider what 
environmental issues are present and what issues will have a bearing on the design and 
objectives of its EMS. These issues are primarily why environmental management 
began. Waste is a primary concern for most companies as it can have a financial affect – 
waste could mean a loss in sales – whilst impacts on air, water and nature are also of 
concern for many companies whose production may strongly affect the environment. 
 
As an example of the issues that should be identified by organisations, and ultimately to 
detail the primary reasons for EMS implementation, such issues may be outlined by 
organisations in a similar fashion to the table below (Table 4.1): 
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Table 4.1: Sample issues list (adapted from Sheldon & Yoxon, 1999, p. 24) 

In the current climate, organisations that compose tables similar to table 4.1 will find 
themselves in a position in which they need to consider a plan of action for limiting 
their impact on the environment. As mentioned previously, it is advantageous for com-
panies who aim to maintain and acquire new customers to address their efforts to con-
trol and decrease their impact on the environment. Such a task can be performed with 
successful implementation and maintenance of an environmental management system. 

4.3 Environmental Management Systems 
Sheldon and Yoxon (1999) describe all management systems as simply a way to move 
information around inside an organisation. Hence, EMSs enable a  firm  to “manage  its 
environmental affairs in a planned and systematic way and thus identify those ways of 
improving  its  environmental  performance  that most  benefit  its  business  performance” 
(Starkey, 1998, p. 23). EMSs can take many forms (Hillary, 2010) and can differ in their 
scope of coverage – either organisation-wide or a particular site or activity (Hunt & 
Johnson, 1995). In general, EMSs enable organisations to invest time and resources into 
acknowledging what impacts they have on the environment, determining how to 
improve their processes so as to decrease their impact, and ultimately committing to 
operate in a way that enables them to meet the goals of their systems. 

4.3.1 Stages of an EMS 
For the purpose of this thesis, only ISO 14001 certified EMSs will be assessed. In 
addition to the earlier definition, ISO 14001 is “an international standard developed by 
the International Organisation for Standardisation (ISO) ... which aims to enable any 
organisation to establish an effective management system for ensuring and 
demonstrating compliance with that organisation’s environmental policy and objectives” 
(Hillary, 2010, p. 11). To develop such an EMS, Starkey (1998, p. 23) states that a firm 
must take the following steps: 
 

1. First, it must produce an environmental policy that contains commitments to 
legislative compliance and to improving continually its environmental 
performance. 

2. Next, it must set targets relating to these commitments and devise a programme 
for meeting these targets. Targets for improving environmental performance 
should be based on a comprehensive review of its environmental activities. 

3. It must then take the measures necessary to implement the programme. 
4. Having implemented the programme, it needs to check that it has been 

Activity 
service of 
product 

Impact on 
air 

Impact on 
water 

Impact on 
land 

Energy  
issues 

Waste  
issues 

Noise,  
vibration 
and odour 
issues 

O ther? 

Transport 
of products 
and raw 
materials 

Traff ic 
emissions 

Potential 
diesel 
spillage 
into sewers 
on site 

Land use 
for vehicle 
park  
Required 

Use of 
fossil fuels 

Waste oil, 
end of life 
tyres, etc? 

Increased 
noise in 
nearby 
residential 
areas 

Safety  
issues for 
local 
community 
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successful in meeting its targets. Corrective action must be taken in instances 
where this is not the case. The EMS must be audited periodically to check it is 
functioning as it should. 

5. Finally, the firm needs to carry out a management review of the EMS, making 
any changes necessary in light of the audit results and changing circumstances. 
Having met its first set of targets, the firm must set itself a new set of targets so 
as to meet its policy commitment to continual improvement. 
 

Throughout these stages, data needs to be collected and examined in order to 
successfully complete each stage and to keep a track of improvements in environmental 
performance. In stage 4 especially, external auditors will need to collect audit evidence 
such  as  “verifiable  information,  records  or  statements  of  fact”  (Starkey,  1998, p. 57). 
These data may be collected manually, yet IT use can ease such data collection and 
storage and can adopt automated data updates. 
 
An  organisation’s  decision  to  implement  an  EMS  and  the  actual  process  adopted to 
implement the system is further presented  in  Sheldon  & Yoxon’s  EMS  Project  Life 
Cycle (1999). The EMS project lifecycle is a more in-depth version of Starkey’s EMS 
stages. The EMS project life cycle consists of a number of checkpoints at which 
management within the organisation determine the need for an EMS, what the system 
will require and how it will be implemented and undertaken. The stages of the EMS 
project life cycle are as follows (adapted from Sheldon & Yoxon, 1999, p. 219):  
 
Feasibility – the initiation phase in which a report is compiled to determine the rele-
vance and necessity of an EMS. 
Initiation – getting a thorough understanding of the issues and their implications on 
which the project is based. 
Specification – determining  the  ‘whats’ of  the EMS;  identifying and detailing  the  re-
quirements of the EMS. Collaborating with internal and external stakeholders helps en-
sure the EMS meets the business needs and the necessary resources are decided upon. 
Design – assuming an EMS will be implemented, an agreement needs to be made on 
how it can be achieved with the use of internal and external expertise. 
Build – obtaining the necessary resources to bring the EMS to life. 
Installation/Implementation – when the system actually goes ‘live’. 
Operation – the final stage of the project in which the EMS becomes a fully-fledged, 
day-to-day operation rather than a project. As the EMS matures, ‘new projects’ emerge 
and additional resources may be explored. 
 
Acknowledging the stages of the lifecycle helps to understand at what point IT can play 
a role in implementation or further into the project. IT may drive the implementation 
and  therefore be considered  in  the  ‘specification’  stage of  the project or  it may not be 
important to use IT until the system goes live in the implementation stage and IT is 
called upon. It is unknown as to what stages it may be necessary for managers 
considering EMS implementation to contemplate possible IT functions or tools that can 
benefit the system. This thesis aims to determine how much of a role IT has in 
implementing EMSs and will therefore know of its importance by understanding at 
what stage, if any, it is considered. 
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4.3.2 Systems model of an EMS 
Using the Beynon-Davies systems model (Figure 4.1) and the aforementioned EMS 
theory, one can illustrate the elements of an EMS and describe the activities performed 
within these elements. The model includes the IT system within the overall system, yet 
the definite role, inputs, outputs and processes of IT are yet-to-be defined. It is 
necessary to investigate the system characteristics of IT for such a system in order to 
answer the research questions. Such characteristics will therefore be illustrated in the 
analysis of this thesis. 
 
If one considers the elements of the system illustrated in Figure 4.1 (modified below, 
Figure 4.2), one can describe the elements of an EMS in more detail: 
 

 
Figure 4.2: Systems Model of an EMS (adapted from Beynon-Davies, 2002) 

Human Activity System – top management who seek to improve performance via 
improved environmental performance; employees which are intent on increasing 
environmental awareness within the organisation; or customers or suppliers that expect 
the organisation to make a commitment towards decreasing its environmental impact. 
Process (i) – indentifying the need for/benefits of an EMS; establishing the necessary 
resources and priorities for the system. 
Inputs (i) – policies and targets created by the organisation.  
Outputs (i) – increased/improved environmental performance; if the system is 
integrated and aligned with business processes, improved organisational performance 
could also be an outcome. 
Control inputs (i) – policies and legislation that can change and will affect the 
performance and outcome of the system. 
 
Environmental M anagement System – as described above or could be associated with 
the environmental department of the organisation and the relative employees. 
Process (ii) – taking measures to actually implement the system or to carry out the 
processes necessary to meet the policies previously stated. 
Control (i) – conducting reports and periodic reviews of the system that aim to assess if 
the system is meeting its goals and/or if the policies are being carried out. 
 
The I T System, along with the inputs (Inputs (ii)), outputs (Outputs (ii)), controlled 
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inputs (Control Inputs (ii)), the process (Process (iii)) and the control (Control (ii)) 
associated with the IT system are yet-to-be defined. The relative functions and resources 
of these elements will be determined during the research of this thesis in order to answer 
the associated research questions.  
 
Further consideration for the environment of the entire system may include the 
influence of society, governmental legislation, or competitors in the market which have 
set the standard for being environmentally aware and equipped to monitor and improve 
their environmental performance. However, these factors are deemed unimportant for 
understanding the use and necessity of IT to support EMSs. 

4.3.3 Measuring EMS performance 
Organisations with ISO 14001 certified EMSs primarily aim for continual improvement 
over time and for doing so need to continuously review their performance. Common 
techniques for conducting review include checklists, interviews, direct inspection and 
measurement, review of existing records and/or previous audits (Starkey, 1998). As one 
can imagine, these techniques for review would be difficult and time consuming if 
carried out manually. As a result, IT becomes a necessity for EMSs and can even 
become a benefit if used innovatively and integrated so that environmental performance 
can benefit business performance.  
 
Performance measures of a system, as previously mentioned, are those of efficiency, 
effectiveness, and efficacy. Given the stages and processes outlined within an EMS, one 
can have a notion of the way performance is measured within EMSs and the following 
illustrates examples of these performance measures. For instance, the efficiency of an 
EMS could be how quickly the goals that are outlined in the EMS policy are met. The 
effectiveness of an EMS may be the degree to which the system reduces an 
organisation’s  environmental  impact. Whilst the efficacy of an EMS may be how its 
performance benefits that of the organisation’s business performance. 
  
In brief, EMSs should be integrated into business processes and continuous 
improvement is a priority. For an EMS to be successful, top management needs to be 
committed, employees should be trained and prepared for change, and policies and 
periodically updated objectives should be met – all of which are dependent upon the 
human resources within an organisation. But, for an EMS to be effective, Sroufe (2003) 
states that it should be involved in the monitoring, tracking, summarising and reporting 
of environmental information – all of which can be enabled through the use of IT. 

4.3.4 Summary of EMSs 
An EMS is primarily an information management system designed to assist environ-
mental management data and resources in order to support business processes whilst 
also offering a number of other benefits. Understanding Beynon-Davies’ systems model 
is key for deciphering what role IT can play in supporting EMSs and benefitting the 
success of EMSs. Furthermore, Sheldon & Yoxon’s EMS project life cycle can help in 
determining at what stage IT can be applied to support the implementation of EMSs. It 
is important to determine both of these factors in order to answer the research questions 
of this thesis. The systems model and the stages of EMS implementation will therefore 
be referred to when analysing the empirical data. 
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4.4 IT Solutions for EMS 
Information technology (IT), for the purpose of this thesis, refers to any use of technol-
ogy or software that enables individuals or companies to support EMS implementation 
or EMS processes post-implementation. IT solutions that aid EMS implementation and 
processes can be as simple as a spreadsheet used for entering and handling data such as 
energy consumption bills (R. Hillary, personal communication, 2010-03-22), to being as 
complex as using a system that integrates environmental processes into business proc-
esses – for example, using real-time data to report how much waste is being generated 
through production. “High-quality data, and the reporting and dissemination of these 
data, are key to implementation of such complex systems—making information tech-
nology critical to success” (Moore, 2002, p. 66). 
 
At the recent State of Green Business forum (San Francisco, 2010) several globally-
known IT organisations each pledged their efforts to introduce new IT capabilities and 
software created for the purpose of limiting the global impact on the environment. Intel, 
IBM, SAP and Microsoft all gave examples of products that have recently or are soon-
to-be made available for the purpose of keeping track of the world’s impact on the envi-
ronment. Products that are, as explained in the delimitations of this thesis, not necessar-
ily greener in production but instead designed for the sake of helping individuals, small 
companies and large corporations achieve their goals of being greener. Such products 
may not have come into fruition for the purpose of assisting EMSs or EMS implementa-
tion but such products may have the possibility to be used in such a context. 

4.4.1 Existing IT solutions 
Ever since investments in EMSs began to increase in popularity, investments in IT have 
also taken place to support EMSs, though such IT solutions have often failed – in the 
late nineteen-nineties the European Union experimented with a complete environmental 
management information system that was deemed unsuccessful (R. Hillary, personal 
communication, 2010-03-22). Though, information architecture has since been devel-
oped to meet the documentation requirements of EMSs. The system for Integrated 
Business Environmental Information Management (IBEIM; Carlson, Erixon, Forsberg 
& Palsson, 2001) was designed to use the current business information technology used 
by organisations to meet their EMS’s needs. 
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Figure 4.2: Schematic illustration of the IBEIM system modularisation (Carlson et al., 2001) 

IBEIM is a systems architecture that uses a standard information management system 
and applies it to meet the requirements of an EMS. The system allows for co-ordination 
and integration of data (see Figure 4.2) to supply the tools necessary for environmental 
management. For instance, the EMS needs legislative data on hand; data on the envi-
ronmental evaluation of suppliers may be necessary for risk assessment; and environ-
mental records and communication forms (internal and external environmental report-
ing) can be integrated into the current information management system built for busi-
ness purposes. The system was designed to “increase the efficiency and the quality of 
the information management” for the tools that are key to EMSs (Carlson et al. 2001, p. 
373). 
 
Specific IT products for EMSs currently available include  Intelex’s  ‘Environmental 
Management System’ – a centralised web-based software specifically tailored for com-
panies who aim to keep track of their environmental impact on a database that can hold 
and deliver various data to support a company’s  environmental performance.  In  com-
parison to basic data handling techniques,  the  functions  of  Intelex’s  software  include 
real-time reporting, automated processes, escalating email notification and multiple se-
curity levels – all of which save individuals and companies time and money (Intelex 
Technologies, 2010). The necessities required to meet ISO 14001 certification, as men-
tioned in the previous section, are all applied to Intelex’s system. In addition, the system 
regularly updates customers of new legislation or changes in legislation that may have a 
bearing on their EMSs. 

Systems  similar  to  Intelex’s EMS can  also  go one  step further than being considered 
one-dimensional systems for data storage and monitoring and can actually be imple-
mented for competitive purposes. As mentioned earlier, organisations may implement 
EMSs for improving performance and to maintain custom but remain reactive once they 
implement the systems as opposed to being proactive. Moore (2002) alludes to the use 
of IT for competitive edge by stating that the purpose of an EMIS is to “align environ-
mental management system requirements and information with the organisation’s over-
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all business goals in order to create competitive advantage” (p. 72). The table below ad-
dresses the strategies adopted by organisations when implementing EMSs and the nec-
essary IT infrastructure to support their system. 
 

 
Figure 4.3: EMIS implementation strategies (cf. Moore, 2002, p. 71) 

Whether companies install EMSs for competitive advantage, to maintain and/or appeal 
to new customers, to save costs or to improve internal processes, Moore addresses the 
varying IT systems designed and adopted to support EMSs. Moore states that the term 
“EMIS” has been misused in that “it is often misapplied to any environmental software 
system that supports environmental activities” (2002, p. 67). However, Moore’s frame-
work of  ‘technology-led’  versus ‘strategy-led’ EMISs does create a group of  IT solu-
tions for environmental management in which different IT solutions lie. 
 
The possible IT solutions mentioned can be compared with the types of systems illus-
trated in Moore’s categorical assimilation of IT system types (Figure 4.3). The first cus-
tomized system illustrates the basic approach – a system based upon spreadsheets and 
word documentation. The second and third customized systems refer to the IBEIM ar-
chitecture in which an existing IT system is used or modified to meet the needs of envi-
ronmental management. Whilst the fourth system, an off-the-shelf package, refers to 
those systems bought  from and  installed  by  an  external  source  such  as  Intelex’s  soft-
ware solution. 

This thesis will discover how influential IT is to the success of an EMS. Using Moore’s 
category of IT systems the author will assess whether companies have off-the-shelf 
packages or customised systems, complex or simple systems. And, for the purpose of 
this thesis, it is of interest to determine to what extent these systems benefit their EMSs. 

4.4.2 IT advancements 
More widely known IT organisations have begun looking at ways they can assist busi-
nesses in more ways than just greening their products. SAP have addressed their efforts 
to introduce “software tools to help companies go green and become more sustainable” 
into their current systems used by companies worldwide (Head, 2010). Similar to the 
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IBEIM architecture, SAP plans to integrate these new software tools designed for sus-
tainability into its current business processes software. And although currently for do-
mestic purposes, Microsoft’s Hohm software is another product aimed at compiling data 
for  the  use  of  understanding  one’s  environmental  impact. Hohm helps people under-
stand their home energy use, how to be more energy efficient and ultimately “helps 
homeowners save energy and money” (Gunther, 2010) - two things businesses strive for 
on a daily basis.  

Although  Intelex’s  system and other  solutions could  benefit  companies,  the costs  that 
come with such systems is more than most companies are willing to pay. As small- and 
medium-sized enterprises (SMEs) accounted for around 90% of European business in 
1998 (Starkey, 1998), it is important to note that SMEs found that “more resources than 
expected,  in  terms of cost,  time and/or  skills were  required  for EMS  implementation” 
and that a major problem for SMEs is the cost of certification (Hillary, 2004, p. 564). 
Companies who install EMSs are so heterogeneous that their use of IT and dependence 
on IT systems may be resembled by their size and therefore a number of different ways 
in which IT is used can arise between organisations. 

Thus far, the primary software, or programs adopted by companies to help decrease 
their environmental impact are those that allow for video conferencing, such as Skype, 
which save on carbon emissions produced through travel (C. Sheldon, personal commu-
nication, 2010-02-08; Barclay & Grosvenor, 2007). Though, similar to the software and 
products above, it is unknown whether such software has been adopted by companies to 
their EMSs or to benefit the performance of their EMSs. 
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5 Method 
The research compiled within this thesis and the data analysis derived from such re-
search will be dependent on the way in which the research is conducted. The ways in 
which the research is conducted are affected by the characteristic factors of such re-
search, commonly known as the methodology. This methodology includes the philoso-
phy, approach and strategy adopted by the researcher for conducting the research and 
the way in which it is analysed. The following uses Saunders, Lewis & Thornhill’s Re-
search Methods for Business Students (2007) to address the methodology applied to this 
thesis and the reasoning behind such methodology. 

5.1 Research Philosophy 
The philosophy surrounding the consequent research is detrimental to the way in which 
the data is gathered and analysed and therefore determines the ways in which this data is 
interpreted and used for the sake of meeting its purpose. The following discusses the 
philosophical aspects concerning research and presents the philosophy behind this the-
sis. 

5.1.1 Epistemology  
Epistemology concerns what constitutes acceptable knowledge in a field of study 
(Saunders et al., 2007), it regards how a person analyses a situation or phenomenon, and 
considers which data surrounding the chosen area is relevant. The methodology 
employed within this thesis will draw from an interpretive viewpoint. The author will 
contrive a number of sources giving input to IT solutions for EMSs and aspire to argue 
for whether or not IT could benefit EMS implementation and processes and how. The 
knowledge gained throughout - the epistemology demonstrated - consists of prior 
knowledge in the adoption of IT into business processes and new knowledge of EMSs 
and new IT functions that could be used to assist EMSs. Data considered relevant will 
be those that add to determining whether IT can benefit EMS implementation and argue 
for how. 

5.1.2 Ontology 
 Ontology refers to the nature of reality and concerns the notion of objectivism versus 
subjectivism. The following thesis, the research process and the data analysis 
conducted, will be considerably subjective due to the fact that the conclusions derived 
from the corresponding data will be presented via social actors such as consultants, 
managers and/or employees. Ideally, the aim is to present generalisations yet the 
problem at hand remains subjective in that different people will perceive the results of 
the consequent research in different ways. The aim is to provide a clear understanding 
of how IT is used for EMS purposes but the values of the different social actors may 
differ and the influence of EMSs may not be as valuable to one reader as they are to 
another. 
 
Burrell  and  Morgan’s  four  paradigms  for  the  analysis  of  social  theory  (1979  (cf. 
Saunders et al., 2007, p. 112) further emphasise the interpretive stance that will be 
evident during research. The basis of the research will be, as previously mentioned, 
subjective. The research will also be regulative according to Saunders et al. (2007) 
because  regulation  “seeks  to  work  within  the  existing  state  of  affairs”  as  opposed  to 
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“overturning the existing state of affairs” (radical change) (p. 112). For this thesis, these 
differences refer to the fact that the use of IT for EMS implementation and processes is 
to be pursued as a complementary process to current procedures. The subjective and 
regulative manner of the research therefore establishes the interpretive philosophy as 
illustrated below (Figure 5.1). 
 

 
Figure 5.1: Burrell and Morgan’s four paradigms for the analysis of social theory (1979) 

5.1.3 Axiology 
Axiology is the determination of the personal value of the researcher. The personal 
value of this thesis for the author is to highlight the benefits of greener approaches for 
organisations and to establish the ways in which IT contributes to seeking these benefits 
in order to encourage organisations to seek greener approaches. 

5.2 Research Approach 
This thesis will follow an inductive approach to reasoning as opposed to a deductive 
approach as it will decipher whether IT can positively contribute to the implementation 
of EMSs. It is inductive due to a research process that considers a number of views and 
approaches adopted by different companies - the conclusion of whether EMS 
implementation with IT is more beneficial than EMS implementation without IT support 
will be derived from the majority. If it can be argued that EMS implementation would 
be more successful and beneficial through the use of IT support, it will be based on the 
fact that given ‘x’ number of cases, the majority of ‘x’ cases support the argument that 
complementing IT benefitted the process. The conclusive reasoning shall also be 
inductive given that there are no assumptions being made prior to empirical research. It 
is not a valid argument that IT will improve EMS implementation and as a result EMS 
implementation will be more beneficial with the use of IT software or support. The 
research carried out for this thesis aims to give qualitative evidence that IT support will 
have an impact on EMS implementation and aims to determine whether this impact 
would be beneficial or not, and to give reasoning as to why. 
 
Furthermore, due to the specific research questions attaining to the benefits of IT use in 
EMSs,  the  research  is  also  considered  evaluative.  Evaluation  research  “attempts  to 
determine  the  value  of  some  initiative”  and  identify  “consequences  as  well  as 
opportunities for modification and improvement” (O’Leary, 2010, p. 138). In addition to 
determining the benefits of IT, the consequences of using IT will be assessed and 
therefore disadvantages to using IT may also be highlighted. 
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5.3 Research Design 
The following thesis will be supported by exploratory research considering the research 
will explore how IT is adopted for EMS implementation and processes and how it can 
benefit EMS implementation using empirical data. The research will consist of 
qualitative data collection used to determine if and how IT was used  in previous EMS 
implementations and how IT is used currently in organisations with EMSs, supported by 
knowledgeable practitioners and real life experiences and cases. For a more detailed and 
credible approach such research could have actually involved on-site visits to the 
participating companies and more detailed investigations could have taken place. 
Though, due to time and financial restraints, the research will be conducted strictly 
through interviews (further explained below and in the method section (5.5.2)). 

5.4 Research Strategy 
These research strategies will be employed to assist the exploratory research and the re-
search approach opted for by the author. These strategies outline how the data will be 
collected and how the combination of these strategies will help draw conclusions from 
the consequent data. 

5.4.1 Sampling 
Not only are there time and monetary constraints for conducting the necessary research 
for this thesis, but it would be also be impracticable to survey or interview the entire 
population of companies with EMSs or ISO 14001 companies – nationwide or world-
wide. Hence, there is a need to sample. This thesis shall adopt a non-probability sam-
pling approach which incorporates purposive sampling of a homogeneous nature. Ho-
mogeneous  sampling  “focuses  on  one  particular  sub-group in which all the sample 
members  are  similar”  (Saunders, Lewis & Thornhill, 2009, p. 240). The sub-group in 
this case will be Swedish energy suppliers that are ISO 14001 certified. Having such a 
sample will not allow for statistical representation of the population of companies with 
EMSs but does allow for a more in-depth study of this group’s use of IT to support their 
EMSs. The author is optimistic that an in-depth understanding of such a group can give 
more light on how ISO 14001 companies generally use IT to support their EMSs. 

The chosen sampling approach implies that the selected subjects have been chosen for a 
specific reason. The chosen companies for this thesis will be selected through the 
knowledge that they are ISO 14001 certified and therefore have an EMS implemented. 
For convenience and to keep the level of heterogeneity as low as possible, the energy 
industry within Sweden has been chosen as further criteria for this research. This being 
said, there may still remain a level of heterogeneity within the sample as the companies 
may differ in size and/or other characteristics. 
 
Whether companies have recently implemented a system or have used one for some 
time is unknown, but the fact that they have a system allows one to interview persons 
responsible for its implementation and/or current processes and can ultimately aid the 
purpose of this research. Such companies will be found through the websites 
www.certifiering.nu and www.elprisguiden.se. ‘Certifering’ delineates which companies 
in Sweden are ISO 14001 certified whilst ‘elprisguiden’ offers website data for energy 
companies from which contact details can be accessed. Prior to collecting data, the use 
of these websites allowed the author to contact a total of 24 companies that met the 
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criteria necessary for the research of this thesis. 

5.4.2 Semi-structured interviews  
For the purpose of this thesis it is crucial to obtain empirical evidence addressing the 
ways in which IT is used by companies with EMSs installed and to establish if and how 
IT supports and/or benefits their systems. In doing so, companies with the desired crite-
ria (Swedish energy suppliers that are ISO 14001 certified) will be sampled and the nec-
essary persons shall be interviewed using a semi-structured approach. This approach al-
lows for the use of similar questions to be asked whilst allowing for interviewees to di-
vulge as much information as possible to draw similarities between the sample and con-
clusions from the data – qualitative data. 

Semi-structured interviews are defined as non-standardised and unstructured interviews 
and consist of a list of questions or themes prepared for the respondent to comment on 
(Saunders et al., 2007). The interviews will be conducted by phone or in person and will 
either be recorded through note-taking or audio-recording. The aim of these interviews 
is to understand and document the role of IT during EMS implementation and during its 
operations post-implementation. Robson (2002) further emphasises that, in an explora-
tory study, in-depth interviews can be very helpful to “find out what is happening [and] 
to  seek  new  insights”  (cf.  Saunders  et  al.,  2007, p. 313). This being said, it must be 
noted that interpretation issues can occur and it may be difficult to control bias but the 
author intends to clarify with the respondents and the responses given to ensure that the 
data is genuine. Further detail into specific questions, the rationale behind such ques-
tions, along with the prospective respondents for such questions is expressed during the 
primary data collection section of the method (5.5.2). 

5.4.3 Quantitative/Qualitative  
It should be noted that qualitative (non-numeric) research shall be at the core of the re-
search process in order to gain qualitative data through the interviews conducted. Al-
though the research will largely be supported by qualitative data, quantitative (numeric) 
data may also be sought if it is possible to present financial or productive benefits of 
EMS implementation with the use of IT. Quantitative analysis of the data may also be a 
possibility if similarities can be drawn amongst the data and the data can be illustrated 
in a quantitative fashion (charts, percentages, etc.). 

5.5 Applied Method 
The following method entails how the actual research process will be executed relative 
to the methodology explained previously. It includes a description of what data will be 
collected and, more importantly, how such data will be collected. 

5.5.1 Secondary Data 
Previous texts such as professional and academic articles, reports, newspapers, books 
and trustworthy internet sources have been used to highlight the tools necessary for 
EMS implementation and IT solutions that can accompany a successful combination. 
These texts predominantly account for the secondary data that support the need for 
EMSs. Tertiary sources such as dictionaries and encyclopaedias may also be necessary 
to carry out research. 
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Sheldon & Yoxon's 'Installing Environmental Management Systems: A Step-by-Step 
Guide' (1999) is a key literary source for EMS implementation. This text has been 
crucial to understanding the stages and necessities of EMSs and will be used to 
recognize IT solutions. The research conducted through this thesis will often refer back 
to this text to establish at what stage of EMS implementation the latest technologies 
could be applied. 

5.5.2 Primary Data 
The primary data will be obtained as mentioned through semi-structured interviews with 
members of ISO 14001 certified Energy supplies within Sweden. The companies will be 
used to give examples of different companies and how they currently go about using IT 
to support its environmental management. The interviewees shall be managers and/or 
employees of the sampled organisations to enhance the internal perspective necessary to 
understand the internal processes and immediate cultures of the selected organisations. 
By understanding the culture and having a clear illustration of operations within a 
company, one can assess the requirements of a system enabled to aid an EMS and 
establish specific IT solutions to enhance a successful implementation of the EMS.  
 
Primary data will also come in the form of interviews with EMS consultants and 
respected authors of literary texts covering EMSs. Such primary data will involve 
personal communication with Christopher Sheldon and Dr. Ruth Hillary (in addition to 
persons responsible for the environmental aspects of the organisations assessed) - input 
from Sheldon and Hillary especially will allow for qualified data from influential 
members of ISO 14001 certification and EMS installation associations. 
 
In addition to understanding how IT is used for EMS purposes, it may also be 
interesting to highlight the benefits, if any, of using particular IT solutions over others or 
how IT benefits the implementation or processes of EMSs. In order to determine what 
benefits IT poses for EMS implementation respondents will be probed for any current 
problems or problems that arose during the implementation process. Possible IT 
solutions will be presented and qualitative responses from people who experienced the 
problems first-hand, along with EMS consultants, will give support as to what solutions 
could be beneficial and could be used in future situations. 
 
Ultimately, the interviews will consist of a number of open-ended questions from which 
the respondents shall hopefully disclose information on a number of key areas relevant 
to the use of IT and EMSs.  Such areas include EMS implementation; specific IT 
solutions; the benefits of IT; as well as the necessity of IT for EMS support. 
5.5.2.1 Consultant Interviews 
Consultant interviews will take place parallel to the company interviews to extend the 
knowledge regarding IT usage within EMS implementation and processes from a con-
sultant’s perspective. In accordance with the semi-structured approach for interviewing, 
the following addresses the important questions that will be discussed with the respond-
ing consultants and why answering these questions will be of importance for this thesis. 
Below are the critical questions intended to help answer the research questions, al-
though all questions can be found in the appendix (see A2). 
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1. How is IT used in EMS implementation/once it has been implemented? (Data 
handling, spreadsheets, f low charts, monitoring energy use, email updates 
to/from top management, real-time data, etc.?) – What is IT’s core responsibility 
for such a system? 
 

The  importance  of  this  question  is  to  understand,  from  a  consultant’s  point-of-view, 
what IT functions are generally necessary when implementing EMSs. It allows for an 
immediate insight into how IT is used and valued for the purposes of EMSs. 

 
2. Have you implemented EMSs into your own companies? - What software/IT 

tools did you use? 

In an attempt to understand how IT is used to complement EMSs, personal experiences 
from people who have experienced a vast number of EMS implementations will pro-
voke further data on how IT is used for such systems. 

3. Can you give 3 decisive characteristics of a successful EMS implementation? 

Here one hopes to define the key indicators of a successful EMS and implementation to 
gather whether IT plays an important enough role in EMSs or which of these character-
istics could be impacted by the use of IT. One could also consider these key indicators 
to be critical success factors (CSFs) of EMS implementation. 

8. How crucial is IT to successful EMS implementation? 

In relation to the previous questions one hopes to determine how significant a role IT 
plays in the EMS project life-cycle – this  final question will  give  the consultant’s ut-
most impression of IT’s importance and necessitation.  

5.5.2.2 Company Interviews 
The following addresses the proposed questions for discussion during the semi-
structured interviews with the selection of Swedish energy suppliers. Below are the 
critical questions intended to help answer the research questions, although all questions 
can be found in the appendix (see A3). 
 

4. How do you handle environmental data? – What software/system(s) is used? 

The purpose of this thesis is to explore how IT is used to implement EMSs and how IT 
is used as a function to aid EMSs processes. This question should determine how com-
plex the systems are that are used by the organisations. 

5. Was the implementation of your EMS successful? Can you give 3 reasons why? 

This question relates back to the question aimed at the consultants in which theoretically 
aims to address what the 3 key indicators (CSFs) are for successful EMS implementa-
tion. Asking the companies allows for real-life examples and could highlight IT as a key 
attribute to the success of the EMS implementation. 

6. To what extent was/is the use of IT beneficial to the EMS implementa-
tion/processes? 

If IT is not attributed to the success of the companies’ EMS implementation, the bene-
fits of any IT use should be addressed for the purpose of this thesis. It will also help 
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give a clear indication as to how crucial IT was to these companies when implementing 
their EMSs (relating back to the consultants’ questions once again). 

5.6 Presentation of results 
Once the interviews have been conducted, the responses from the consultants and each 
of the companies will be collated and presented in a similar fashion, paying attention to 
the areas of discussion previously mentioned, as illustrated below (Table 5.1). 

A rea of discussion Consultant Questions Company Questions 

EMS implementation 1, 3 5, 2, 3 

Use & necessity of IT 1, 8 4, 6, 7 

IT solutions 2, 5 4 

Benefits of IT 5, 8 6 

Other: 
Managing change 
Outsourcing 
Legislation 
Scope of EMS 
Scope of IT 

 
4 
6 
7 
N/A 
N/A 

 
10 
N/A 
11 
1, 7, 8 
9 

Table 5.1: Illustration of the areas of discussion each question aims to fulfil 

Although some questions are designed to gain information on specific areas of discus-
sion, the respondents may deviate from the question in their responses or may even of-
fer information on other areas of discussion. It should be noted that these considerations 
will be taken and any overlapping responses into other areas of interest shall be pre-
sented in their relevant locations. 

If one or more of the respondents would rather they and their respective companies re-
main anonymous, respondents shall be referred to in a numbered fashion. For instance, 
respondent 1 shall be referred to as ‘R1’, respondent 2 as ‘R2’, and so on and so forth. 
Respondents may wish to remain anonymous for any number of reasons but all respon-
dents’ names and associated companies shall be displayed  in the appendix  if  it  is per-
mitted. 

5.7 Method for analysis 
Formulating a number of discussion areas specific to particular questions in the inter-
view helps analyse the data in a way that allows increased ease and can be related to the 
research questions. Having the questions rooted to a direct area of discussion is similar 
to categorising the responses gained through  interviews, a  feature of  ‘coding’. Coding 
involves “splitting the data into units or segments” (Robson, 2007, p.131) or ‘tagging’ 
or marking data so that similar themes and ideas, or data that counter these themes and 
ideas, can be identified (Knight, 2002).  

The qualitative data shall be categorized according to the discussion areas above and 
any data deemed relevant to support answering the research questions shall be hig-



 

 
23 

hlighted. For example, any comments alluding to the benefits of IT support for EMSs 
shall be identified and located amongst all other comments concerning IT benefits. Cod-
ing primarily rearranges data into categories and therefore facilitates comparison (Max-
well, 2005). Such a technique will enable similarities and comparisons to be made be-
tween the consultants and the company members in order to draw reliable conclusions. 

5.8 Time Horizons 
The time horizon of the research may either be cross-sectional (a snapshot of a particu-
lar time period) or longitudinal (a diary of the phenomenon able to change during the 
time period) (Saunders et al., 2007). Due to the time limitation for the research neces-
sary for this thesis, the study carried out will be cross-sectional. Cross-sectional studies 
refer to a designated period of time – for this case, the time is current to the submission 
of the thesis as there is a time constraint implemented by the course manager and the 
data used will aim to be as recent as possible to improve credibility. 

5.9 Credibility 
The credibility of any publication is dependent on the reliability and validity of the data, 
argument and evidence provided. The following shall address how this thesis will pro-
vide credibility in order to draw upon well supported conclusions using reliable data. 

5.9.1 Reliability 
Pedhazur and Schmelkin (1991) state that data collection methods influence a test’s re-
liability and validity (cf. Yang, Wang & Su, 2006). The reliability of the data presented 
within this thesis will be due to the strategies and the sources chosen to collect data 
along with the use of primary and secondary data which helps  to  “overcome  single 
method  bias”  (Yang  et  al., 2006). Although the interviews conducted will be non-
standardised, multiple sources from within similar fields will allow for increased reli-
ability as this approach will “yield consistent findings” (Saunders et al., 2007, p. 149). 

5.9.2 Validity 
“Validity is concerned with whether the findings are really about what they appear to be 
about”  (Saunders  et  al.,  2007,  p.  150).  Validity  is  dependent  upon  the  literature  re-
viewed and the data collected for the sake of the purpose. The validity of this thesis will 
rely on how up-to-date the information gathered is and how recent and relevant the data 
collected is. Respected consultants will be able to support the ways in which IT can or 
cannot benefit the implementation of EMSs and people directly affected by EMSs will 
be able to support the real life scenarios for how IT is used to aid EMSs. 

5.9.3 Generalisability 
Generalisations within this thesis will be based on whether the conclusions drawn from 
the data collected will be applicable to other organisations – if IT can benefit the im-
plementation of EMSs within the organisations assessed for this thesis, can IT benefit 
other or all organisations when implementing EMSs? Can the use of IT adopted by 
Swedish energy companies to support their EMSs be used by companies in different in-
dustries? Due to the sampling techniques used for research and the expected sample 
size, the likelihood of the sample being representative is low (Saunders et al., 2009) if 
the whole population is considered all companies with EMSs. Though, if the entire 
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population is considered to be all energy suppliers with EMSs, as proposed by the given 
criteria, the data may be slightly more representative and therefore generalisations are 
more viable. 

5.9.3.1 Analytic Generalisation 
‘Analytic generalisation’ is a term coined by Yin (2003) and derives from Lipset, Trow 
& Coleman’s  1956  case  study  (cf. Yin,  2003) which  used  a  single  case  to  conduct  a 
“generalised” analysis rather than “particularised” analysis. Although this thesis will not 
be researching case studies, it will aim to gather qualitative data from a relatively small 
sample to expand and generalise theories (analytic generalisation) rather than enumerate 
frequencies (statistical generalisation) (Yin, 2003). As Yin states, it is difficult to gener-
alise from one case study – but he argues the same is also true of experiments. Yin ar-
gues  that  “case  studies,  like  experiments,  are  generalisable  to  theoretical  propositions 
and not to populations or universes” and therefore do not represent a sample (2003, p. 
10). Analytic generalisation allows the author to draw well-supported conclusions that 
expand knowledge relevant to theory, even with a limited sample size. 
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6 Results 
Of the 24 companies contacted to participate in the research, there was a response rate 
of over 35%. Of the companies that responded, members from 9 companies were able to 
discuss and provide their own experiences of the systems they had implemented and 
were currently in operation. The responses were transcribed question by question (using 
the questions outlined in the method) and compiled together as shown in the appendix 
(see A5). This style of transcription allows for increased ease during the analysis proc-
ess when comparing the responses enabled by the individual questions although the in-
terviews were simultaneously reviewed individually to get a good overall picture of the 
companies as well.  

The questions proposed in the method for the consultants were also posed to the con-
sultants previously mentioned and the full transcripts for these interviews can also be 
found in the appendix (see A4). The consultant and company interviews shall be kept 
apart for the sake of the results presented in this section but will be combined for the 
analysis process to establish consistencies or discrepancies in the IT tools utilised by 
companies and the value of IT for EMSs. 

6.1 Consultant Interviews 
The consultant interviews consisted of several questions designed to gain different per-
spectives on a number of different areas within EMSs: EMS implementation; use and 
necessity of IT for EMSs; IT solutions/products for EMSs; benefits of IT for EMSs; and 
other areas (outsourcing, change and legislation). In addition to these areas, drawbacks 
of IT were also considered noteworthy by the consultants. 

6.1.1 EMS implementation 
With regards to IT and EMS implementation, both Christopher Sheldon and Dr. Ruth 
Hillary consider IT a common necessity. EMSs are reliant upon vast amounts of docu-
mentation and, as Hillary states, “having the information in an electronic form is part of 
the norm now”. Sheldon  identifies a  ‘shift’  in which  he  believes  the  “physical  instru-
ments driving people towards tackling ... complex problems” demands the use of IT. He 
also addresses that companies often run implementation projects when installing EMSs 
and  that  companies  “really  do  need  project management  software”  such  as Microsoft 
Project for such a task. 

6.1.1.1 Critical success factors 
The consultants were rather divided in how they evaluate the success of EMSs, yet both 
look primarily at the activities of the human activity systems involved as opposed to any 
technical factors. Hillary stated that full engagement of staff in the process, a challeng-
ing EMS that stimulates staff, and an EMS which considers its social aspects – “how do 
their actions  impact on the wider community?” – were the three most important areas 
for the success of an EMS. On reflection, Sheldon believes that the emphasis on top 
management, although valuable, is rather “cliché” and so he pays more attention to how 
a company identifies and evaluates its environmental impacts, how it keeps track of the 
law, and how the company audits itself. Sheldon proceeds to state that although IT may 
be ineffective for how companies audit themselves, he thinks “IT has got a role” when 
identifying impacts and keeping up-to-date with legislation. 
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6.1.2 Use and necessity of IT for EMSs 
Although project management software can be useful for installation – what Sheldon 
calls  the “implementation cycle” – the “maintenance cycle”  is where Sheldon believes 
there  is  “more  [of  a]  requirement  for  IT”. Maintaining an EMS involves keeping the 
system up-to-date and Sheldon states his concerns that without IT, keeping the EMS up-
to-date could be a “worry”. Hillary defines the use of IT as merely a “storage and access 
vehicle” that allows people to access information and keep records. Similarly, Sheldon 
defines one use of IT to be a “recording medium” or “document control system”. 

Although both consultants emphasise that EMSs could be managed without IT, the con-
stant growth of documentation required to support the system is difficult to handle 
without IT. Sheldon also notes that, as regulation changes “all the time”, so to do data 
handling requirements  and  verification  requirements.  Sheldon  states  that  “sometimes 
[auditors] want real-time data”  – an impossible task without the relevant IT systems. 
Both Hillary and Sheldon make it clear that the information needed to maintain an EMS 
is vital and, as Sheldon states, the amount of material needed to review, manage and 
monitor is “getting so dense that IT is about the only way that you can do it”. 

6.1.3 IT solutions 
Again, the consultants are somewhat divided when contemplating what IT tools are 
available to support EMSs. Even though both recognise that most companies use “Excel 
spreadsheets” or “Word-based documents”, Sheldon is more aware of various software 
packages whilst Hillary says, “there may be packages out there”. Nevertheless, Sheldon 
adds,  “there  isn’t  a  standardised  approach”. He likens IT solutions for environmental 
management to those of accounting – for  instance,  SAGE’s  software  (very popular 
amongst accountants). Contrary to accounting, Sheldon claims that the “environmental 
arena” has “no such equivalent” to the SAGE software. 

However, Sheldon offers one solution – “BSI’s entropy software”. He addresses that  it 
is becoming more and more popular with a function to support ISO 14001. Furthermore, 
it is an integrated management system that encompasses health and safety, quality, and 
environmental functions – “it’s  easy,  it’s  flexible,  it’s  adaptable  and  user  friendly”. 
Sheldon also states that ISO 14001 certifiers “find it a lot easier to work with” and be-
lieves  it has the “possibility of becoming the touchstone ...  like SAGE”. According to 
BSI, the Entropy software for ISO 14001 aims to “reduce costs” stemming from legisla-
tion (fines and penalties) and resources (needed to manage the system),  and “improve 
overall efficiencies of EMS implementation and maintenance” (BSI Entropy, 2010). 

Both consultants emphasise that IT is a common tool to ease the flow of information 
and handle all the data but that companies could just as easily perform such tasks with 
basic IT tools such as Excel or Word with the use of an intranet, rather than needing a 
fully integrated system which both believe are still relatively hard to come by – “still an 
emerging area”, as Sheldon says. As addressed above, IT may only be used to collect 
and monitor data. For such a function, Hillary offers “[Microsoft] Excel or Access” as a 
solution as well as “online tools” that companies can use for entering data. 

The topic of telecommuting and video conferencing was discussed with Hillary, yet she 
made it very clear that such IT functions were not solutions for environmental manage-
ment and more tools that could help organisations meet their objectives – “to  reduce 
your travel” by using “more public transport or video conferencing”. Hillary addresses 
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that such tools can help achieve environmental goals but not benefit the performance of 
the EMS. 

6.1.4 Benefits of IT 
Sheldon and Hillary collectively emphasise the benefits of IT regarding information and 
the reliability of that information through the use of IT. Hillary expresses the validity of 
information through the use of IT by stating that some documents, such as specific poli-
cies  can  be  saved  and  published  in  portable  document  format  (“PDF”)  and  therefore 
cannot be changed. Sheldon also discusses the validity of information by claiming that 
“IT provides an in-built verification system”. He describes how companies can monitor 
their data themselves and have a true understanding of the information they are generat-
ing, whilst regulators also benefit from IT systems verification as they can compare 
data. In addition, Hillary views IT as a communicative benefit. She thinks, “IT makes 
information more readily available so that individuals can access it”, enabling an “easier 
way of communicating”. 

6.1.5 Other 
Other EMS related topics involving change management, outsourcing of data collection 
and handling and legislation were discussed with Sheldon and Hillary.  

6.1.5.1 Managing change 
Regarding change, Hillary thinks information can enable people to get engaged but 
dismisses any thoughts that increased information, or IT, would “change someone who 
is resistant into someone who is not resistant”. 

6.1.5.2 Outsourcing data collection and handling 
Regarding the issue of outsourcing  of  data  collection  and  handling,  the  consultants’ 
views are somewhat varied. Both Sheldon and Hillary believe such a task can occur and 
be successful but their reasoning differs. Hillary views the data as going outside and 
coming back in to the organisation so that decisions can be made. Though Sheldon 
views similarly that external resources can “resolve the problem quickly”, he states the 
importance of handling issues internally once initial problems are dealt with. He recog-
nises that there is an underlying problem of “interpretation” when outsourcing and that 
problems “in the hands of specialists” are “not always necessarily a good thing”. 

6.1.5.3 Legislation 
Finally, on the  issue of  legislation, Sheldon describes keeping track of  the  law as “in-
credibly complex”. Hillary stresses that a register of legislation is mandatory as part of 
an EMS and  that companies are  “responsible  for having a  system  in place  to monitor 
and update [the register]”. Sheldon further adds that, “without IT-based solutions” com-
panies will “find real problems” dealing with legislation. 

6.1.6 Drawbacks of IT 
In response to the various questions, a number of possible drawbacks of IT use were 
identified by Sheldon and Hillary. Sheldon sees an underlying problem in off-the-shelf 
IT packages designed to support EMSs. He believes that some companies may view 
such packages as a shortcut for successful implementation and thinks that such an idea 
can be “dangerous” – “it’s very different from having something tailored for you”. On 
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reflection, Hillary emphasises her view that IT is “simply a tool which enables you to 
more effectively communicate”. Her belief  is that IT is not crucial to the success of an 
EMS.  Rather,  “the  most  important  thing  is  leadership  and  having  commitment  from 
people”. 

6.2 Company Interviews 
Similar to the consultant interviews, the company interviews, held with 9 environmen-
tally involved employees at various different companies (see A5), consisted of 11 ques-
tions intended to receive information on a number of different areas: EMS implementa-
tion; IT solutions; benefits of IT; and other areas (EMS/IT scope, change and legisla-
tion). Due to one respondent’s desire to remain anonymous, respondents are referred to 
numerically as outlined previously and as illustrated in the appendix (see A5). 

6.2.1 EMS implementation 
When asked whether the implementation of their EMSs were successful, 8 of the 9 re-
spondents believed their company had implemented an EMS successfully whilst 1 re-
spondent  states  clearly  the  implementation  was  “not  successful”  (R7).  Respondents 
stated that their EMSs had “clear targets” (R6), focused on impacts that could also “save 
money”  (R3),  or  that,  although people were  originally  “against”  the EMS,  the  imple-
mentation was deemed successful once a review was made (R4). 

6.2.1.1 Critical success factors 
A large and diverse selection of CSFs were derived from the company interviews. Al-
though each respondent was asked to give 3 reasons why or why not their EMS 
implementation was successful, the nature of the responses differs between respondents 
and not all respondents gave 3 clearly recognisable reasons for success. This may be 
due to a fault in the interview question; however, all of the responses have been com-
piled and are presented below (Table 6.1). 
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Successful Implementation  Unsuccessful Implementation 

“management engagement” (R1) 
“internal resources” from the beginning (R1) 
“make it as simple as possible” (R1) 

 “employees were not used to computers” (R7) 
“employees were resistant” (R7) 
“the system was rather slow” (R7) 

“the work started early” (R2) 
“we tried to inform employees it was a fun 
competition” (R2) 
“decision from company management” (R2) 

  

“we focused on impacts where we can also save 
money” (R3) 
“we took quite a long time to implement the 
system ... to get everybody on board” (R3) 
“our manager is a big influence” (R3) 

  

“information” and “communication” (R4) 
“people that are in charge ... should want to do 
it too” (R4) 
“external review” is important (R4) 

  

“it keeps order on things” (R5) 
“we are working with constant improvement” (R5) 
“we renew [our goals]” (R5) 

  

“We have clear targets” (R6) 
“It’s good to be able to show customers that we are 
certified” (R6) 

  

“we have quite a lot of customers ... because we 
have this [system]” (R8) 
“we have gained prizes” (R8) 
“we still have our certificates in ISO” (R8) 

  

“we have a good experience with the system” (R9) 
“[the IT system is] easier to work with” (R9) 
“it’s integrated with the authenticators 
(Kommun)” (R9) 

  

Table 6.1: Summarised responses to question 5 (total of 26 responses) 

6.2.2 Use and necessity of IT 
The use and necessity of IT from the companies’ perspective are predominantly deter-
mined through responses to questions 4, 6 and 7. However, the open-ended nature of the 
interview  questions  meant  that  respondents  did  allude  to  IT’s  necessity  on  numerous 
occasions throughout their interviews. For example, R1 addresses his company’s use of 
“automatic  IT-based  emission measuring  systems”  used  to  continuously  measure  and 
organise data. R3 verifies his companies use of IT when stating, “All documents are on 
our IT systems”. Finally, R6 bluntly states, “IT is necessary to deal with environmental 
management”. 
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6.2.3 IT solutions 
In relation to question 4, designed to unravel what IT solutions are used to support 
EMSs, 7 of the 9 companies specifically stated their use of “Excel” and/or “Word” to 
support the data handling needs of their EMSs. One respondent, R9, although a user of 
Excel and Word, discussed that additional support was supplied by an electronic 
“document handling” system. With original plans to have a supplier come in and install 
a customised system to meet the company’s requirements, R9 states that their search for 
a supplier culminated in the finding of a ready-made (off-the-shelf)  type  system:  “it 
took  care  of  our  needs”.  The  system  in  question  is  EssVision’s Evolution software 
which,  according  to  EssVision,  enables  “document  management”,  “predefined  tem-
plates”  and  “valid  and  current  records”  (EssVision,  2010). Although not strictly de-
signed for EMS purposes, R9 has integrated the system to meet  the  company’s EMS 
needs. 

Meanwhile, one respondent (R5) addressed their company’s interest in investing in a 
more complex system to  “monitor  some of  the  aspects more  closely”  for  “instant  re-
ports”. R5 continued to add that such a system would also allow them to “see perform-
ance”, enabling them to determine how well the company is meeting its environmental 
goals. 8 of the 9 companies also made it clear that they use an intranet to support their 
EMSs. However, R2 says,  “Some data  is  handled manually” – the only respondent to 
mention that documents in paper form are still present. Amongst the 9 respondents, only 
one company (R9) has adopted a more complex IT infrastructure than the more com-
monly mentioned Microsoft/“Windows-based”  tools. And of the remaining 8 compa-
nies, only one (R5) is  in the process of “considering” a more IT-based system suitable 
for environmental management purposes.  

6.2.4 Benefits of IT 
According  to  the  respondents,  IT  “carries  the  system”  (R1);  IT “is  necessary  to  deal 
with environmental management” (R6); and IT is responsible for “many improvements” 
as it “can  help  us  to  work more  efficiently  ...  with  environmental  issues”  (R2). The 
benefits  of  IT  also  included  the  “easier”  sharing  of  information  (R3; R5; R6)  and  in-
creased reliability (R3; R9). R8 also notes that IT allows the company to “give [their] 
customers very much help in saving energy”. 

The reliability of environmental data is mentioned by several respondents. R9 addresses 
how using IT makes paper documents which could be replicated, redundant: “you don’t 
need so much paper [and] there’s no risk of having different versions because the only 
version  that  is approved  is  in  the database”. R3 emphasises the importance of having 
“the  right versions of  the documents”  further:  “It’s  very  important  [documents on the 
system are] up-to-date”. In a follow-up conversation with R5 it was understood that the 
new system being considered would also allow the company “to get better control” and 
enable them “to make better public statements” and “be more certain”, further stressing 
the need for reliability. 

Benefits of IT regarding the imperative resource of time were also highlighted during 
interviews with R5 and R9. Both respondents touched upon their ongoing desires for 
proposed systems to be more automated (R9) or to “have more rapid reporting [and] re-
sponse”  (R5).  R5  believes  the  new  system  they  are  considering would  “decrease  the 
workload” and ultimately “save man hours”. 
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Information is another resource seen as a benefit to support the needs of EMSs and IT 
enables increased information according to the respondents. R1 states  that  IT “carries 
the documentation and all the information” whilst R4 believes that “with IT everyone is 
aware  that  they can  look at  the  information and  they  can understand  it”. R5 exclaims 
that the “biggest benefit” of an IT system is that it eases access to information which in 
turn creates awareness. R5 is optimistic that a more advanced IT system dedicated to the 
EMS will “interest” and engage people. 

6.2.5 Other 
Other EMS related topics concerning the scope of their EMSs and IT systems were dis-
cussed with the company members along with similar questions posed to the consultants 
regarding change management and legislation. Additional data was also given on the 
matter of outsourcing data collection and handling due to one company outsourcing 
some data collection duties. 

6.2.5.1 Scope of EMS 
Factors that determine the scope of the EMS within a company were dependent upon 
questions 1, 7 and 8 of the interview: whether the EMS covers the processes of the en-
tire company, whether the EMS is integrated with business processes and therefore how 
much of an impact the EMS performance has on the business performance (and whether 
this can be measured). Of the 9 companies, 8 had EMSs running throughout their entire 
company – the remaining company (R6) said it was their goal to have its remaining ser-
vices certified in the coming year. 6 of the 9 companies stated that they’re EMS and/or 
supporting IT systems were integrated with business processes/systems. Though 2 of 
the 3 companies with separated systems, R3 and R7, believed that “environmental man-
agement  must  be  a  part  of  the  daily  work”  (R7) and that having environmental and 
business processes separated is “not the best thing” (R3), both R3 and R7 stressed their 
current efforts in “trying to connect [environmental and business processes]” (R3). 

In comparison to whether companies’ EMSs were integrated into the business, the abil-
ity to monitor business performance relative to that of the environmental performance 
was somewhat split between the 9 companies. 4 companies (R1, R2, R7 & R8) believe 
they can measure their business performance in accordance with their environmental 
performance with R1  claiming  that  its  business  processes  “have  a  very  close  connec-
tion” with environmental management. 3 other companies (R4, R5 & R6) responded in 
a  “yes  and  no”  (R5)  fashion. They  state  that  their EMSs  are  “good  in  the  long-term” 
(R6) but differ on what they can and can’t measure and ultimately their look on tangible 
and intangible performance improvements (customer increase or lower costs) differs. 
The 2 remaining companies (R3 & R9) were similarly uncertain whether they could 
measure such performances relative to one another. 

6.2.5.2 Scope of IT 
The scope of IT use to support the EMSs within the companies again varies but the ma-
jority of companies take advantage of their intranets. Environmental information is de-
livered or accessible to employees in the following ways: to all employees via intranet 
(R1, R2, R7, R8 & R9); to management only (R4); to select personnel via meet-
ings/reports (R3, R6); to all employees when “the new system” is implemented (R5). To 
enhance the role of IT, R9 stresses that environmental data is available throughout the 
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company but they “can decide who has the right to change [it] and it is easily managed 
within the system who can read and write” (edit) data”. 

6.2.5.3 Managing change 
With regards to change, R4 & R8 note the difficulty  to change people “who have  the 
same routines” (R8) and are wary that the EMS implementation means that there is “a 
little bit more paperwork than before” (R4). However, R3 states that “everyone is posi-
tive” when it comes to environmental changes. Generally, “some [people] were positive 
and some were sceptical”, as R7 declares. 

6.2.5.4 Legislation 
Dealing with changes in legislation is largely carried out amongst the companies with 
the help of external resources. Electronic mail (email) is the most common way compa-
nies stay on top of their regulatory demands as 6 of the 9 companies state the use of 
online services (R1, R2, R3, R4, R7 & R8) to forward legal materials that may affect 
them. On the other hand, 2 companies (R5 & R9) hire non-web-based external re-
sources, for example a “consultant” (R9) to “monitor [their] system” (R5). In complete 
comparison, R6’s  approach  is  to  “monitor  changes  in  laws  and  regulations,  mostly 
manually”. 

6.2.5.5 Outsourcing 
As mentioned, the matter of outsourcing did arise during the company interviews as R1 
addressed their  membership  to  an  external  organisation  which  “make  environmental 
measures”  for  them  and  then  supply  the  data.  The  only  other  notion  of  outsourcing 
amongst the 9 companies is that of supervising the changes in legislation, as mentioned 
prior. 



 

 
33 

7 Analysis 
Before analysing the data, it is key to remind oneself of the research questions of this 
thesis. Clarity of these questions is necessary to understand what data received from the 
interviews relates to the purpose of the thesis and can help relate the data back to the 
theoretical topics discussed earlier. Again, the research questions are: 

1. What IT solutions/products can be used to accompany EMS implementation and 
aid EMS processes after implementation (post-implementation)? 

 
2. How does IT impact EMS implementation and complement EMS processes once 

implemented? 
 

3. What role does IT play in benefitting the success of EMSs? 
 
The analysis will be presented in a similar fashion to the results to enable comparisons 
between company and consultant perspectives. Moore’s (2002) distinction of IT 
systems implemented to support EMSs shall be used to identify the IT 
solutions/products that accompany EMSs (research question 1). Furthermore, systems 
theory (Beynon-Davies, 2002) in conjunction with input from the interviewees should 
allow for a distinct understanding of  IT’s  role  within  EMSs (research question 2). 
Finally, a strict analysis of the data concerning perspectives on the benefits of IT from 
consultants and real-life scenarios will determine the benefits of IT and whether these 
benefits bear any influence on the success of the EMS (research question 3). 

7.1 EMS implementation 
Most of the companies have participated in what they believe to be successful EMS 
implementations. The  ‘success’  of  the  majority,  along  with  the  failure  of  one,  gives 
added reliability to their data in that they have practical experiences for what is 
important in EMS implementation and what is necessary to support it. However, in 
comparison to consultant views, company respondents were unclear as to how 
necessary IT was in their implementation. Although Sheldon states that companies do 
need project management software, few, if any, of the companies allude to their use of 
such software. R7  even  stated  that  her  company  “did  not  have  any  IT  system when 
[they] got the [ISO 14001] certification”. 

7.1.1 Critical success factors 
As mentioned earlier, the companies alluded to several areas in their thoughts on suc-
cess factors for EMS implementation. In order to make a fair comparison between the 
views of the companies and the views of the consultants, these CSFs can been con-
densed into themes. These themes are derived from the multiple times respondents men-
tioned CSFs that posed some similarity or referred to the same notion (see A6 for com-
position of responses into themes). 

Taking into consideration all of the responses, 4 themes arose amongst the companies 
(illustrated below in table 7.1). Allusions were made to the importance of employee un-
derstanding on 5 occasions by 4 respondents (R1, R2, R4 & R7). The importance of 
managerial influence was noted by 4 respondents (R1, R2, R3 & R4). Good preparation 
was implied critical by 4 respondents (R2, R3, R6 & R7) and finally, 1 respondent (R4) 
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stated the importance of external resources. Other responses were either outcomes of 
successful EMSs or unique reasons for success rather than actual factors that could be 
considered by other companies when implementing EMSs in the future. ‘Other’  in the 
table below, represents these responses. 

CSF Themes  Qty of responses 
Employee understanding  5 
Managerial influence  4 
Good preparation  4 
External resources  1 
Other  12 

Total  26 

Table 7.1: CSF themes derived from the most mentioned factors by company respondents (see A6) 

Similar to the responses of the consultants, the companies see the human activity as-
pects of EMS implementation the most critical for success and their responses imply 
that little emphasis is made on the necessity of IT for the actual implementation stages 
of EMS. As Sheldon remarks, “IT has got a role” in helping these critical factors attain 
success, though IT in itself is not considered to be a critical success factor by any one of 
the 11 respondents (2 consultants & 9 companies). 

7.2 Use and necessity of IT 
As the majority of the respondents mention, IT is rather necessary for maintaining a 
successful EMS in the modern world. Sheldon notes IT’s use for reviewing, managing 
and monitoring data and parallel connotations are made by company respondents. 
Hillary’s statement that IT is used as a “storage and access vehicle” resounds amongst 
the company respondents also. All-but-one of the companies have company-wide EMSs 
and the majority use their IT resources to share their environmental data across the or-
ganisation. All respondents are fully aware of the vast amount of documentation and in-
formation necessary to maintain EMSs and acknowledge that IT is the primary tool for 
assisting in the management of such data. 

Respondents from the companies also state other uses of IT: as a data collec-
tion/measuring tool (R6/R1); to integrate environmental management with business 
processes (R7); and to increase awareness amongst employees (R5). Most noticeably, 
EMSs depend heavily on IT to keep up-to-date with legislation. Sheldon’s emphasis on 
the complexity of keeping track of the law is evident among the companies as 6 of the 9 
companies use web-based solutions to deal with legislation and 2 of the remaining 3 
companies even employ external consultants to help them abide by the changes. The 
lone company, R6, monitors changes in laws and regulations “manually” and although 
Sheldon believes manual monitoring would be problematic, R6 considers their EMS 
successful. 

With regards to the necessity of IT, Hillary believes leadership and commitment from 
employees are key to the success of EMSs rather than any form of IT, which she 
considers  “not  crucial”  to  EMS  success.  However,  R5  believes  an  IT  system  is 
necessary for  its company’s EMS to succeed and gain the commitment necessary from 
its employees to be successful. Here, R5 intends to use IT as an enabler to gain 
commitment from employees  and  therefore  queries  Hillary’s  statements  as  it  would 
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seem IT, in this case, is necessary for the EMS to succeed in its operations. However, as 
mentioned, other companies have and are succeeding with their EMSs with little to no 
IT use. 

7.2.1 EMS IT Systems 
One outcome of the interviews was to decipher how IT is used to assist the EMS. Be-
low, using responses from all 11 interviews, the IT system and its associated resources 
and processes have been identified. 

 

I T System – primarily a database in which legal documents, environmental policies, 
goals, and environmental performance measures of the EMS can be stored, accessed and 
edited by the HAS. The IT system can be simple packaged software (Excel/Word) either 
separate from or integrated within an existing system, or it could be a bespoke system 
designed to automate data flow and integrate the EMS with business processes. 
Process (iii) – to create, modify and store data: accessing templates to enter 
environmental data; filtering legislation for importance changes; automating 
measurement of measureable environmental impacts. 
Inputs (ii) – measurements of environmental performance (e.g. electricity bills or 
internal resources); emails concerning legislation; and/or documents. 
Outputs (ii) – aggregated data of environmental performance; lists of regulations being 
abided by; environmental reports (daily/monthly/annual); and routines. 
Control Inputs (ii) – auditor requirements or templates that design the way the data is 
presented. 
Control (ii) – recognising duplicate/false versions of documents/data (policies). 

7.3 IT solutions for EMSs 
One of the aims of this thesis was to determine what IT solutions and/or products are 
adopted by companies or available for implementing and/or assisting EMSs. Packaged 
software such as Microsoft’s Office  suite was previously mentioned and  its Word and 
Excel programmes regularly arise among the interviews. Sheldon  and  Hillary’s 
recognition of these tools for EMS support is met by the companies with 7 out of 9 
using such tools as their core IT solution for meeting the EMS’s needs. However, more 
advanced IT solutions were discussed and were mentioned for other reasons than for 
basic monitoring and handling of data. 
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Among the consultants there lies a gap in the knowledge of IT solutions when looking 
at more complex systems designed to benefit EMSs and companies in more business 
related ways. The understanding between the two may differ because, as Sheldon says, 
“there  isn’t a standardised approach”. In a way, the only standardised approach proven 
to be successful, as shown by the results of this thesis, is the approach simply using that 
of Word and Excel. But on a larger scale, both consultants recognise that there are 
systems available to facilitate EMSs but that there is little knowledge of them due to 
understanding the success of such systems and the costs of such systems. It is 
understood that smaller companies could well implement and maintain a successful 
EMS using readily available software rather than having to invest in more advanced, 
tailored-for-EMS systems – yet some companies do opt for more advanced solutions. 
 
The companies that opt for more advanced solutions are looking to gain more advanced 
rewards. Among the responses, such systems were mentioned as tools to ensure “no 
risk”  (R9) in duplicate or reliable data or tools that allow for a decrease in workload 
(R5). There are also conflicting issues: Hillary states that IT could not enable a resistant 
employee to accept the implementation of an EMS yet one such company (R5) aims to 
implement  an  IT  system  on  the  basis  that  it  will  raise  “awareness”  of,  and  allow  the 
employees  to  “engage”  with,  the  EMS.  Additionally, where Hillary defines IT as 
“simply  a  tool to more effectively communicate, keep records and documentation 
clear”, R5 sees  it  as  an  enabler  to  help  “create  awareness”  (offering  internal  benefits) 
and “make better public statements” (offering external benefits). 

7.3.1 System types 
Using Moore’s EMIS implementation strategies table (Figure 4.3)  it  is evident  that the 
different types of system defined by Moore are represented even within the small 
sample of respondents.  
 
The use of Word and Excel, as adopted by most companies, is a reflection of a 
customised system  in which “very  little  technological compromise”  is necessary but is 
“resource intensive” (Moore, 2002) with people having to read through, edit and present 
data manually. EMSs which use these tools generally use IT for documentation and 
manually upload reports onto an intranet for employees to access. 
 
Integrated systems, that of R9 and similar to the IBEIM architecture, represent the other 
customised systems  in which “no purchase” or acquisition of a new system  is required 
(Moore, 2002). R9’s  use  of  its  Evolution software, typically a standard business 
software system for document handling, takes advantage of its validation and template 
functions  to  adapt  it  to  meet  the  company’s  EMS  needs. EMSs that employ such 
solutions are concerned with the reliability of data and a good flow of information with 
documentation easy to access, modify and present. 
 
Finally,  ‘off-the-shelf’  packages, as Moore defines them, are  represented  by  R5’s 
proposed  system,  BSI’s  Entropy  software  as  mentioned  by  Sheldon,  and  the 
aforementioned Intelex EMS software. These solutions are “task specific” to meet EMS 
-only needs and “data intensive” (Moore, 2002) due to vast amounts of documentation 
being automatically collected and readily accessible. EMSs employing such systems are 
concerned with strictly abiding by legislation, improving environmental management 
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efficiency and integrating their EMS with business processes to gain external benefits 
(enhanced competitiveness) and ensure business gains such as reduced costs and 
maintained profitability. 

7.4 Does IT benefit EMSs? 
The pinnacle outcome of the interviews was to determine if and how the use of IT 
benefits EMSs. Each of the 11 respondents mentioned a number of notable benefits that 
IT beholds for EMSs. Where the consultants and the companies agree is on the matters 
of reliability of data and increased ease in sharing and accessing information. Sheldon 
and respondents R3, R5 & R9 all emphasise the need for IT to enable verifiable and 
reliable data whilst Hillary and respondents R1, R4 & R5 each touch upon the 
importance of communication and how IT enables communicative benefits. However, 
there are possible drawbacks. 
 
IT enables easier handling of environmental data and, key to EMSs, the handling of 
legislative information and documentation. IT allows for vast amounts of 
documentation to be condensed and stored all in one logical location. Having such 
systems allows users to access legislative data and quickly determine changes or aspects 
of new legislation that will affect their EMSs, and ultimately their organisation. Quickly 
allocating important information saves the user time which saves the organisation 
money. The human activity system can benefit from a more efficient EMS with IT 
enabling communication and information flows. 
 
The importance of EMSs being up-to-date is addressed throughout the interviews and 
IT’s ability to meet such a need is frequently mentioned. IT benefits EMSs by enabling 
reliable environmental data through verified processes. IT decreases the risk of 
redundant or duplicate data because data can be easily accessed and the user can 
identify problematic issues quicker. Some companies even have a system in which only 
authorised users can edit environmental data to avoid legitimacy issues. IT is depended 
upon to increase the efficiency of an EMS by carrying out processes that would 
undoubtedly slow down and disrupt the performance of the EMS if carried out 
manually. 
 
On the other hand, being too dependent on IT can have adverse effects. Sheldon’s wary 
view of IT being used as a shortcut to implement successful EMSs can actually be seen 
in R7’s  scenario. R7  implemented a system dependent on IT yet employees were not 
prepared for such a change and therefore implementation was unsuccessful. Though, 
more careful preparation, as thought to be critical to EMS success by other respondents, 
could have eluded such a problem. In this case, IT is not necessarily to blame for the 
failure of the EMS which is more likely to have been due to premature implementation 
guided by eager top management and would therefore be a leadership issue. 
 
Although there are drawbacks to using IT to implement and maintain EMSs, the 
benefits of IT are considerably more substantial and evident. In addition, the benefits 
vary depending on the use of IT. Each system type, as detailed previously in 7.3.1, 
offers its own advantages yet all of them evidently improve EMS efficiency.  
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8 Conclusion 
Whether IT benefits EMSs is dependent on the values of the user or person responsible 
for implementing or maintaining the EMS. In general, IT is seen as a communicative 
tool that allows for increased ease when dealing with vast amounts of data and, used in 
the right way, can enable the verification and reliability of such data. Within the modern 
world IT is important for all companies to maintain good information flows and store 
and have access to information. However, companies can succeed with little depend-
ence on IT to support their business processes. The same applies to EMSs. To conclude, 
findings related to the original research questions can be found below. Following these 
findings, extended thoughts on the role of IT within EMSs are expressed and further re-
search ideas into these thoughts are provided. 

Research question 1: What IT solutions/products can be used to accompany EMS 
implementation and aid EMS processes after implementation (post-implementation)? 
 

 Successful EMS implementation can be achieved with little technical aid. 
 

 Basic IT tools such as word processing and spreadsheet applications are all the 
majority of EMSs use and need to succeed. 
 

 EMS specific IT systems are available but there is yet to be a standardised sys-
tem that has been, or can be, applied by all companies with the intention to bene-
fit their current EMSs or to install an EMS. 
 

 Adopted IT solutions are based upon whether a company wishes to gain internal 
and/or external benefits from its EMS. 
 

 Internal benefits of EMSs can be obtained with simple IT tools whilst more ad-
vanced/complex software or specific IT systems are required to obtain external 
benefits. 

Research question 2: How does IT impact EMS implementation and complement EMS 
processes once implemented? 
 

 IT is adopted to review, manage and monitor environmental data. 
 

 IT can be used to communicate environmental data within an organisation or 
externally to customers and suppliers. 
 

 IT can enable non-environmentally involved personnel to access environmental 
data and become aware of its importance. 
 

 IT can enable a company to integrate its EMS with its business processes to get 
a better understanding of the EMSs impact on the organisation. 
 

 Advanced IT solutions can be used to help gather and present data but are not 
necessary tools of an EMS – they simply enable the EMS to be more efficient. 
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Research question 3: What role does IT play in benef itting the success of EMSs? 
 

 IT enables easier handling of environmental data. 
 

 IT can be used to easily filter and condense legislative changes and 
documentation in order to ease the complexity of dealing with legislation. 

 
 IT can enable automatic processes and therefore decrease the workload of 

employees whom previously managed their environmental management 
manually. 
 

 IT keeps EMSs up-to-date enabling more reliable environmental data and 
decreasing the risk of redundant or duplicate data. 

8.1 Discussion 
Reflecting upon the previous theory and the results of the research, it is evident that IT, 
as a tool for EMS implementation, is irrelevant to the success of an EMS. It seems that 
companies are quite capable of implementing EMSs without IT and do not actually be-
gin to look at ways in which  IT could  be utilised until  the  ‘operation’  (final) stage of 
Sheldon & Yoxon’s  implementation  lifecycle. The use of  IT appears  to be one of  the 
‘new projects’ that emerge once the EMS is  implemented and additional resources can 
be explored. This notion is further supported by R7’s statement that her company “did 
not have any IT system when [they] got the [ISO 14001] certification”. 
 
The author thinks that the use of IT is typified by the level of maturity of the EMS with-
in the company. For example, once the EMS reaches a particular level of maturity – 
once the system is viewed as an integral part of the organisation – then managers begin 
to look at ways to enable that system to have a more beneficial impact on the company. 
IT can enable this proactive approach and is seen as a vehicle to enable improved envi-
ronmental management and to seek external benefits of the EMS. 
 
The author also believes that these conclusions, although reflective of a very selective 
sample of Swedish energy suppliers with ISO 14001 certification, can be applied to all 
companies considering certification or currently running EMSs. There is rarely any em-
phasis on specific energy production or supply processes for which needed to be consi-
dered with regards to EMSs or the IT solutions that support them – EMSs are not indus-
try specific and nor are the IT solutions that support them. 

8.2 Further Research 
To determine if these final conclusions are true, it may be of interest to look at how long 
companies have had EMSs in operation and compare this to what extent IT is used or 
depended upon to operate – are companies with older EMSs more mature and more 
dependent on IT? Does the maturity level of EMSs reflect the investigation into more 
advanced IT solutions? 
 
Furthermore, this thesis could be used to investigate and compare a sample of 
companies within another industry to determine if the usage of IT and its benefits 
highlighted by energy companies are consistent amongst another industry and could 
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therefore be used to establish if IT plays a similar role amongst all EMSs. 
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Appendix 
A1 The green challenge 

 
Figure A1.1: Responding to the ‘green challenge’ (Peattie & Ratnayaka, 1992, p. 104) 

 

A2 Interview Questions – Consultant Interviews 
In addition to the questions previously discussed in section 5.5.2.1, the following ques-
tions will also be posed and are considered important, but not detrimental to the findings 
of this thesis. 

4. How does the change generally affect organisations and can IT overcome some 
of the resistance to EMSs? 

To gain an understanding of what problems occur during EMS implementation and to 
address how change affects organisations when implementing such systems is important 
and may also take into consideration how IT can play a role in some cases. 

5. Can telecommuting/video conferencing be used (or are they used) as part of 
EMSs? What benef its, if any, are there to an EMS when using such technology? 

Telecommuting and video conferencing are both well known IT applications commonly 
used in the business world to save money but also, more recently, to lower an organsa-
tion’s carbon footprint. It will be of interest to see if such an IT solution has been/can be 
adopted to EMS implementation and how it can benefit the system. 
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6. EMSs should be integrated into the business strategy/processes, but can/what if 
companies outsource the monitoring and data handling aspects of the EMS? To 
what extent can such outsourcing be considered to be successful? 

IT can play a pivotal role in any outsourcing operation and so it could be interesting to 
see if such systems as EMSs are/can be outsourced and what benefits can arise from 
such an approach to environmental management. 

7. How do companies stay aware of changing legislation/how often is legislation 
changed? 

Legislation is a key determinant for organisations implementing EMSs and generally 
has an effect on the policies and objectives produced by participating companies. De-
tailing an organisation with such information is important and may be often and it may 
be necessary to understand how such a duty is carried out.  

 

A3 Interview Questions – Company Interviews 
In addition to the questions previously discussed in section 5.5.2.2, the following ques-
tions will also be posed and are considered important, but not detrimental to the findings 
of this thesis. 

1. Is your EMS company-wide or for a particular department/activity? 

It is necessary to immediately establish to what extent the organisation has adopted an 
EMS and for what purpose. 

2. How do you track environmental impact? 

This question is the first of many that intend to understand to what extent IT is de-
pended upon by the organisation to aid the EMS. The question leaves it open to the re-
spondent of how the organisation monitors its environmental impact but with allusions 
to any IT solutions or software that is used. How would a company be able to assess 
their impact at any given time? 

3. How do you track environmental performance? 

The priority of any EMS is to improve environmental performance and especially under 
ISO 14001, continuous improvement is necessary. This question aims to address how 
companies assess their improvements. 

7. Is the EMS integrated into business processes or a separate unit? – With re-
gards to IT, do you have a separate EMS information system to the core busi-
ness processes information system? 

Asking companies how integrated their EMS is can help determine how dependent upon 
the system they are and how dependent the company is on using IT to integrate their 
processes – emphasising any benefits that arise in doing so. 
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8. Can you monitor business performance relative to environmental performance? 
If so, how? 

It has been well documented that improvements in environmental performance can help 
attain improvements in business performance. This question aims to express how com-
panies incorporate the two and if they do, how. 

9. Is environmental data spread company-wide? If so, how? 

This question merely aims to give data on how involved companies aim for their em-
ployees to be when implementing EMSs and how accessible environmental data is to all 
employees – again determining to what extent IT is used to share this data. 

10. How did employees react to the change? How was the transition made success-
ful? 

Regarding the change factors that can hinder EMS implementation it will be useful to 
highlight any problems that can occur during EMS implementation and how these prob-
lems are overcome. 

11. How do you stay aware of changes in legislation? 

Again relating back to the earlier questions designed for the consultants, it will be useful 
to understand how companies act upon their agreements to continuously improve and 
how they keep track of ever changing legislation. As part of the aforementioned system 
created by Intelex, legislation is provided through the system provided – it will be inter-
esting to know how companies obtain legislative information without such a system. 

 

A4 Interview Transcripts – Consultant Interviews 
Interview with Dr. Ruth H illa ry: E MS consultant and Technical Director of Sus-
tainability at W Y G Environment. Interview conducted by phone Tuesday, April 
13th 2010. 

1. How is IT used in EMS implementation/once it has been implemented? (Data 
handling, spreadsheets, f low charts, monitoring energy use, email updates 
to/from top management, real-time data, etc.?) – What is IT’s core responsibility 
for such a system? 

“It depends on the size of the organisation, and though it might be a huge generalisation 
but most companies you would expect to have [EMS data] on intranet site or they have 
support relevant to the EMS like the policies or any procedures that you have and the 
access to that might be variable so that everyone could see the policies relate to the 
EMS but maybe more detailed procedures which are for part of the business won’t be 
accessible to everyone. Using an intranet based operation with word-based documents 
or in pdf – normally documents that cannot be changed are put in ‘pdf’ files, like the 
policies. And then using some sort of database to collect and monitor data – that could 
be excel or access, or bespoke. There are actually online tools that you can put your data 
in to. The distinction I’m making would be between someone having a bespoke piece of 
software for an environmental management system or using what is readily available 
and normal business tools such as the Microsoft packages”. [But any IT use is basically 
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for presenting, monitoring or documenting data?] “Yes – but an EMS requires you to 
have a certain amount of documentation – prior to computers and those things available, 
those records would have all been on paper. The question is, how much do people have 
their data on paper and how much is on the intranet? How much is in paper form and 
how much is in digital form? And I would expect that most companies would have their 
papered requirements in digital form”. 

2. Have you implemented EMSs into your own companies? What software/IT tools 
did you use? 

“Yes – the company I sub-contract have an EMS which is IT-based in the sense that 
documents which are required are put on the intranet and the motoring documents 
which are monitoring is housed electronically. The IT is not bespoke, it’s not a package 
that has been bought but there may be packages out there. But the use of the IT is really 
as a storage and access vehicle so that everyone can hold of the information through the 
intranet and as a record keeping tool”. 

3. Can you give 3 decisive characteristics of a successful EMS implementation? 

“Yes full engagement of staff in the process – full engagement and understanding of 
what’s happening. Secondly, an EMS which has got challenging objectives and targets 
and stimulates staff (management and staff) to recognise the importance of it. And a 
system which actually moves away from just environmental management onto issues of 
social management”. [And is that looking at the human resources?] “No, I mean 
EMSs only deal with the environmental impacts of an organisation and typically they 
deal with direct impacts and that’s what the company is focused on. However a system 
that is really forward-thinking and challenging should make an organisation look at the 
indirect environmental impacts that they have and the social impacts that they have – 
how do their actions impact on the wider community? For example, an EMS would get 
the company to say, “we should reduce our energy” – the reason you reduce the impact 
is because of the CO2 impact and that has a global impact. Then you would say, “what 
are our indirect impacts on energy?” – that is how are we allowing our staff to come to 
work – how do we get our staff to change their attitude towards energy use at home? - 
looking at a broader context and so moving from environmental management to a sus-
tainability approach”. 

4. How does the change generally affect organisations and can IT overcome some 
of the resistance to EMSs? 

“I think IT makes information more readily available so that individuals can access it 
and there is an easier way of communicating because you can send around very quickly 
updates on what’s happening. You can provide reports quite simply from it. I think in-
formation is one part of getting people engaged. I don’t think it would change someone 
who is resistant into someone who is not resistant”. 

5. Can telecommuting/video conferencing be used (or are they used) as part of 
EMSs? What benef its, if any, are there to an EMS when using such technology? 

“It could be a big generalisation but I think generally there is a desire to use it but some 
organisations use it more effectively than others and it could be an important part of re-
ducing transport and therefore reducing CO2 emissions. But I think people do still like 
to meet but it does depend on the organisation and how often you need to meet and how 
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diverse you are. It is said as an important area but I don’t think it’s being used effec-
tively. It could be one of your targets if you were a larger organisation who has regular 
meetings and you could say, “of the four meetings that we have a month to update us on 
production, we’ll have one of those by video conference” and you could build it in to 
your system”. [And that could be a part of your policy?] “The policy statement 
wouldn’t say that but the policy statement would say that you would seek to reduce your 
travel and therefore your CO2 burden and that would be a policy statement. One of your 
objectives to do that could be to use more public transport or video conferencing – you 
would have a whole range of objectives to try and achieve that overall policy which 
would be to reduce your overall impact through reduced CO2 emissions”. 

6. EMSs should be integrated into the business strategy/processes, but can/what if 
companies outsource the monitoring and data handling aspects of the EMS? To 
what extent can such outsourcing be considered to be successful? 

“I don’t think it happens with smaller organisations but maybe larger organisations. For 
example, monitoring energy consumption from the point of view of the bills that you 
have to pay, but that still has to come back to the organisation so that they can make de-
cisions about it. There is a possibility to sub-contract. But because the data is being 
monitored outside, it doesn’t mean that it isn’t being integrated into the company’s sys-
tem – all it means is that the source of the analysis is outside but it comes back in and 
the company still has to make the decision about what it’s going to do in relation to it”. 
[So if companies were willing to outsource, it would still allow for a successful inte-
gration?] “Yes I think so because monitoring the data – if you can sub-contract that to a 
company and every month they present the data of your energy use you still have to 
work out how to reduce your consumption - the responsibility to reduce energy is still 
that of the company’s”. 

7. How do companies stay aware of changing legislation/how often is legislation 
changed? 

“As part of an EMS, you’re supposed to have a register of legislation and you’re re-
sponsible for having a system in place to monitor and update that. How companies track 
that can be varied - in some cases small companies rely on their trade associations to 
make them aware of the legislation. In other cases they have someone to track particular 
documents which provide a summary of legislation if they change. It varies and it de-
pends whether your company is heavily regulated in which you’ll have staff allocated or 
whether your company is not heavily regulated”. 

8. How crucial is IT to the success of EMSs? 

“I don’t think it is crucial to the success of an EMS. However, we are a digitally-based 
economy and therefore having the information in an electronic form is part of the norm 
now. For the EMS to work it’s not crucial – the most important thing is leadership and 
having commitment from people to actually do what they say they are going to do. The 
IT is simply a tool which enables you to more effectively communicate, keep records 
and documentation clear. But, 20 years ago they would have been using paper. I think 
IT eases the wheels considerably and allows access to data in a more congenial form. 
But – if you put rubbish in, you get rubbish out”. 

 



 Appendix 

 
49 

Interview with Christopher Sheldon: E MS consultant, Founder of G reen Inck and 
co-author of ‘Installing EMSs: A step-by-step guide’ (1999-2006). Interview con-
ducted by phone W ednesday, M ay 5th 2010. 

1. How is IT used in EMS implementation/once it has been implemented? (Data 
handling, spreadsheets, f low charts, monitoring energy use, email updates 
to/from top management, real-time data, etc.?) – What is IT’s core responsibility 
for such a system? 

“I think we need to distinguish between information technology used in order to handle 
the data that the management system might generate or the activities might generate, 
and IT that is used to implement a management system itself. So, if you like there is 
software and associated hardware particularly when you’re running, say, a management 
system that covers multi-site activities and there’s definite benefits for that sort of thing. 
But that’s very much using IT as a recording medium or a document control system and 
managing the system itself as opposed to the outputs of the system. Increasingly when 
you look at the outputs side, you’re going to see a lot more IT coming in. Quite simply 
because when you’ve got carbon reduction or greenhouse gas verification and I think 
now that’s trickling down from the major corporate down to their suppliers and so on – 
everybody needs much more information about their energy management. It used to be 
for financial reasons but now, in addition to that, it’s actually tracking resource flows as 
well. I think you’re seeing a shift into, essentially, number crunching simply because 
there’s more and more resource efficiency that you’re looking for and people know that 
you can get that through IT. You’re seeing a lot more people tackling those things in a 
way, actually, people have been banging on about energy management since about the 
1970s but you haven’t seen very much of a response. I think the shift, if you like, in 
terms of physical instruments driving people towards tackling some of these quite com-
plex problems kind of demands that they use IT in the first place. And also, that IT pro-
vides an in-built verification system. So that’s good because it’s not just that you’re go-
ing to be paying your taxes based on the information that you’re generating – so that’s 
quite important to you as a user. It’s also useful for the regulators who need to come 
round and say, “ok, we’ve got your self assessment here, we need to verify the data that 
you’re already looking at” – there’s a greater emphasis on that. I think overall there’s 
always been a drawback on multi-function software because the broader the multi-
function software is – the more things it’s trying to do/monitor – what you actually find 
is that people take a long, long time before they will make the buying decision for that 
particular software. So, because there isn’t a standardised approach – it’s not like, in ac-
counting terms, you’ve got accounting software like SAGE – everybody knows SAGE 
and everybody uses SAGE so it’s become a de facto standard amongst accountants - but 
in the environmental arena there’s no such equivalent. So you’ve got several different 
approaches and therefore if you imagine yourself as a manager of a medium-sized com-
pany, you’re thinking about what you’re going to spend your money on in terms of 
software, you’re not going to do an immediate reaction and buy the latest thing off the 
shelf because you don’t know how good it is. So actually, the broader the software, the 
more people are going to take a long time to make a decision about whether they’re go-
ing to buy it or not because you’re entrusting that software with not just confidential in-
formation but it’s got a key role to play in terms of your financial viability – so this is 
quite a big decision to make. When you look at it from the finance guys’ point-of-view, 
they’ve got a fairly easy decision to make – “does it work with SAGE or doesn’t it?”, 
and it either does or it doesn’t. But without that core with the environmental side, I 
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think that’s why people tend to take a lot longer to make decisions. Plus, I think they’re 
aware of the fact that regulation is changing all the time so data handling requirements 
are changing, verification requirements are changing. Sometimes they want real-time 
data, sometimes they don’t. An interesting area is telemetry. You can get mainstream 
cab firms, transport firms, logistics – they’re all using it to a varying degree and actually 
finding that it works very well. I think it’s when you take a step back and say, “How do 
we bring all that together?” - that is still an emerging area I think”. 

2. Have you implemented EMSs into your own companies? What software/IT tools 
did you use? 

“Are we talking about the standard basics? Almost everybody reduces it to excel 
spreadsheets or Microsoft-based stuff. Or, just recently, there’s a variety out there, but 
there’s one area that I come across quite a lot – obviously people tend to prefer to run 
implementation projects when they’re installing EMSs and tend to run them on excel 
spreadsheets rather than MS project. So one of the things that excel doesn’t have for in-
stance, is you can’t set up project dependencies in terms of tasks and that’s a big draw-
back with excel. You really do need project management software when you’re first 
putting it in. What I often find is that people use excel because everyone’s using and it’s 
got drawbacks in that particular way. But in terms of looking for management systems 
software you’d need to look at BSI’s entropy software – I’m finding quite a lot of that 
actually – they do have a system for ISO 14001 and have also just launched a system 
that brings it all together in an integrated management system so you can run health and 
safety, and quality, and environmental all together. It’s easy, it’s flexible, it’s adaptable 
and user friendly. I’ll be surprised if you don’t see much more of that in the future. I’ve 
certainly come across that and certifiers that do come across that sort of system find it a 
lot easier to work with. It has that possibility of becoming the touchstone I was talking 
about, like SAGE”. [Do you think companies see it as a shortcut to a successful im-
plementation?] “I think you’re right, I think some people do and I think that might be a 
bit dangerous if they do. They might think, “I’ll buy that off the shelf”, and to a degree I 
think that’s always been going on and it’s not necessarily a bad thing. I think it’s always 
been going on amongst consultants who’ll say, “I’ve got a system that will work for 
you”. It’s like anything that you buy off the shelf – like buying a suit. It’s very different 
from having something tailored for you and until you have something tailored for you, 
you think, “this’ll work”. And, it does up to a point! But you still have to work quite 
hard – I think personally, you have to work quite hard or for a long time with the soft-
ware to really get it to work for your company”. 

3. Can you give 3 decisive characteristics of a successful EMS implementation? 

“There are three areas that I tend to look at in EMS implementation. One is, the identifi-
cation and evaluation of environmental impacts. That’s the area you want to zoom in on 
and frequently you find, although that can be a very simple approach when you start 
out, increasingly what you find is that as the system matures, that becomes more com-
plex. And if people haven’t started out with an IT, excel spreadsheet sort of based ap-
proach, they usually gravitate towards that over time. The second thing I would say is 
how people keep track of the law – it’s incredibly complex. I think again, without IT-
based solutions they will find real problems in that area. Most people tend to use data-
base solutions. Either they’ll use a commercial database or an online system because 
you can interrogate it so much more quickly and it saves so much more time. I think the 
last thing that I look at to make sure it is ongoing in terms of how good it gets to be, 
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strangely, is their own auditing – how people are auditing themselves. Many people 
tend to think of that as a bit of a tick-box. There’s not much in the IT arena that can help 
there but for the first two I think IT has got a role”.  

Questions 4 and 5 were alluded to by Sheldon whilst responding to the other questions. 

6. EMSs should be integrated into the business strategy/processes, but can/what if 
companies outsource the monitoring and data handling aspects of the EMS? To 
what extent can such outsourcing be considered to be successful? 

“A good question – I think ultimately, if you outsource your data handling, then you’re 
reliant on what people tell you. Yes, they’ll share the data with you but if you’re going 
to outsource the monitoring, there tends to be an interpretation that goes along with that 
and there isn’t much of a replacement unfortunately for number crunching yourself – to 
really understand something from the ground up. I suspect that people tend to grab for 
outsourcing solutions when they’ve got an internal resource problem and they need to 
resolve the problem quickly. For instance, if there’s a regulatory change - they haven’t 
got time to actually learn how to cope with that; they haven’t got the man hours to put 
in to it - so they buy in a solution. I think what that does is that buys you time, quite lit-
erally. But then it’s quite important, when you’ve got a bit more time and solved the 
immediate problem, you need to get to grips with it yourself. Otherwise, it’s always in 
the hands of specialists and I find that that’s not always necessarily a good thing”. 

7. How do companies stay aware of changing legislation/how often is legislation 
changed? 

Quoted from previous discussion: “How people keep track of the law – it’s incredibly 
complex. I think again, without IT-based solutions they will find real problems in that 
area. Most people tend to use database solutions. Either they’ll use a commercial data-
base or an online system because you can interrogate it so much more quickly and it 
saves so much more time”. 

8. How crucial is IT to the success of EMSs? 

“I think, yes [EMS] is one of those things you can do without IT and I know there’s a 
whole bunch of people who say you can’t get very far without top management but I 
think it’s become a cliché to say that. Although, the reason it’s become a cliché is be-
cause it’s almost invariably true, but it doesn’t take you very much further. It’s like say-
ing there’s no point in doing anything unless you’ve got the top management on board, 
but sometimes you’ve got to manage upwards as well as downwards. But is it crucial? 
Yes, you could manage without it but it’s a whole lot harder. And the same goes for IT 
– can you manage without it? Yes you can, you can do everything on the back of a piece 
of an envelope but it is much harder. I think the mood now is, that people gradually re-
alise that the amount of material they need to review and manage and monitor is getting 
so dense that IT is about the only way that you can do it. Otherwise, you are engaging in 
a huge amount of work trying to pull it all together. Plus, because things are changing 
so rapidly, it depends how you do it – if you take a snapshot and ask, “Would it be eas-
ier to use IT to put this system in?” Well, yes you could manage without it but if I was 
an environmental manager coming into a place and they weren’t using IT to manage an 
environmental management system, I’d be very worried that I couldn’t, without IT, 
keep it up-to-date. So there are two sections – the implementation cycle, yes IT is really 
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useful for that; and if you’re going to maintain it, the maintenance cycle, that’s really 
tough I think, and you really do need IT for that. There’s more requirement for IT”. 

 

A5 Interview Transcripts - Company Interviews 
R1. Mats Palmerus, Head of Quality and Environment management, Jönköping En-

ergi AB. Interview conducted by phone Friday, April 9th 2010. 
R2. Jessica Söderblom, Environmental & Quality Coordinator, Gävle Energi AB. In-

terview conducted via email between Thursday, April 1st and Thursday, April 
15th 2010. 

R3. Mats Bäck, Business Area Manager, Sundsvall Energi AB. Interview conducted 
by phone Wednesday, April 14th 2010. 

R4. Sandra Wener, Environmental Coordinator, Karlstads Energi AB. Interview 
conducted by phone Tuesday, April 13th 2010. 

R5. Interviewee and associated organisation chose to remain anonymous. Interview 
conducted by phone Thursday, April 15th 2010 with a follow-up call made Tues-
day, May 11th 2010 due to ongoing talks with an external company to implement 
an IT system designed to support their EMS (found below, A5.1). 

R6. Mattias Gustafsson, Marketing, Vimmerby Energi & Miljö AB. Interview con-
ducted via email between Thursday April 1st and Friday April 30th 2010. 

R7. Ann-Christin Abrahamsson, Environmental and Quality Engineering, Eskilstuna 
Energi & Environment. Interview conducted via email between Friday, April 
30th and Monday, May 10th 2010. 

R8. Marie Alowersson, Environmental Department, Varberg Energi AB. Interview 
conducted by phone Tuesday, May 11th 2010. 

R9. Hans-Inge Bengtsson, Environmental Coordinator, Karlshamn Energi AB. In-
terview conducted by phone Tuesday, May 11th 2010. 

 

1. Is your E MS company-wide or for a particular department/activity? 

R1 “Yes  our  system  is  used  by  the whole  company. We  are  four  companies  so  it’s 
company-group wide”. 

R2 “It’s only a internally system, only our employees have access to the system. And 
we have tried to sample al the environmental documents for the hole company in 
the system”. 

R3 “We have company-wide environmental management. We have all kinds of waste 
management so we have different location for our production plants with landfill”. 
[And that all comes under your E MS?] “Completely, yes”. 

R4 “It is company-wide, the whole company was certified with 14001 in 2004”. 

R5 “It’s company-wide but there are more than one company in the group – 3 out of 6 
companies have the EMS”. 

R6 “Today our environmental management system (ISO 14001) only includes elec-
tricity distribution/selling, marketing and district heating. Our goal is to this year 
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even certify sanitation and water/sewage”. 

R7 “The management for environment at our company is company-wide and include 
subsidiaries”. 

R8 “We use it across all companies (wind and water power)”. 

R9 “Company-wide”. 

 

2. How do you track environmental impact? 

R1 “We are tracking it by – we are a member of some organisations who make envi-
ronmental measuring  and  so  on  out  in  the woodlands,  etc.  It’s  a  quite  common 
way to make this surveillance – these organisations, there are quite a few compa-
nies who are members and also some authorities. [So  there’s another organisa-
tion that does that for you?] Yes so we pay a membership. [And then they supply 
the data to you?]. Yes, exactly. 

R2 “In all of our projects we define the environmental impact the project can have so 
we know how to prepare for environmental risks. Then we also have defined our 
environmental-aspects that our company have. From them we know which are the 
most risky ones. And from that we work with goals and company-strategies. For 
example, energy-efficiency and discharge of carbon dioxide and other greenhouse-
gases”.       

R3 “At the start of our system we made a report of all kinds of impacts. Now every 
year we get together if there are any new impacts or have they changed the amount 
of impact and so on”. [What tools do you use to do this?] “It depends on what im-
pact it is. We have a lot of instructions where we control the environmental impact 
from our production labs and waste plants”. 

R4 “We  have made  two  environmental  investigations  - the first at the beginning of 
2000. Then we do risk analysis – when we have new plans or changing something 
in the plans we always have risk analysis. Then we have a group containing of five 
people that have meetings three times a year and then we have discussions of envi-
ronmental questions in the company. We also have, twice a year, we have consult-
ants here and we also have internal review. Plus the staff – if we have something 
wrong – they can report it and contact the person in charge by the computer”. 

R5 “We have a quite detailed system – we measure aspects and keep track of them”. 
[Is there an IT system or are there machines to track the data?] “In real time?” 
[If you are able to track data in real time] “No, it varies. We have only a total fol-
low up once a year of all of it but some of them we have monthly. To get the total 
picture we do that once a year”. 

R6 “We measure the emissions from our boiler. We measure the fuel consumption of 
our cars”. 

R7 “When we started the project every department in the company did a survey and a 
report what performances the company had”.  
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R8 “We measure production – we have wind and water production of our which is a 
very big part of our environmental profile. We sell to our customers only wind and 
water power and that we can of course measure by measuring how much we pro-
duce and how much we sell. We can use those figures to see our impacts on the 
environment”. 

R9 “We see what energy we use and what we produce and use that information”. 

 
 

3. How do you track environmental performance? 

R1 “It depends what type of production we are talking about – for the energy produc-
tion units we have a automatic IT-based emission measuring systems that are con-
tinuously measuring and organising data. [That’s  within  your  own  control  and 
not the other organisation?] No, when we have other kinds of impact that are not 
so direct we use other kinds of instruments to track - like from our transport, we 
calculate impact from consumption of diesel or petrol and for that kind of impact 
we calculate and analyse it. But for this kind of data which is more hands on work, 
we simply use excel files to calculate”. 

R2 “In Sweden we have many  laws  from the authorities  that we have to follow and 
they have regular follow-ups. Then are we also since 2006, ISO 14001 certified 
and in that work we also have auditors how are locking at our constant improve-
ment”. 

R3 “The most important impacts we have quite good measures on. So online are some 
impacts for how much waste we handle or how much emissions we have from 
travel”. 

R4 “Every year we are making some environmental reports that we are giving to envi-
ronmental association so we can compare it to the year before. Then we have an 
environmental group that are following our data. And we have goals that we try to 
meet and we are doing this daily”. 

R5 “To check improvements we have environmental goals and those we keep track of 
for how we are improving”. [How regularly do you check if you’re meeting your 
goals?] “It  depends  on  the  goals  – we have several. Some goals are quarterly 
based and some goals are yearly based”.  

R6 “Data from our boilers are collected by computer. Fuel consumption of our cars, 
we collect manually”. 

R7 “We measure the raw material use and the discharge from processes and transports 
to recipient water, soil and air. CO2, NOx, SOx, P-tot, N-tot, BOD7”. 

R8 “We can also measure our personnel – what we don’t use – and we our setting a 
lot of goals every year”. 

R9 “We have goals that can we follow and every year we look at these goals”. 
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4. How do you handle environmental data? – What software/system(s) is used? 

R1 “It’s strictly excel we use – we aggregate data in excel and we show it to reduce it 
(to internal and external communication)”. 

R2 “Tricky question!!! We have almost everything on computers and many different 
systems. (windows-based) Some data is handled manually but many things we can 
report by login”. 

R3 “We have a quite basic system. All our impacts are handled in excel”. [Strictly ex-
cel?] “Yes just excel. We have around 100 impacts that we monitor with excel”. 

R4 “We have some reports everyday from the control room who see the data daily in 
real-time – we make a report daily and there is a person who looks at this data and 
it is saved on a system. I am more responsible for the policies and coordinate the 
environmental management – the data is not so much my responsibility”. 

R5 “Today we  are  using  excel  but we  are  looking  into  an  IT  system  to  be  able  to 
monitor some of the aspects more closely so that we can have more or less instant 
reports and we can see performance. We have an offer and we’re considering it 
right now”. [Do you have an intranet and that will become part of the intranet or 
will that be separate?] “No it will be part of the intranet”. 

R6 “To document our routines we use Microsoft Word. In contains a lot of documents 
and all staff have access to them”. 

R7 “We use Windows/Office 2007/excel and a web application named ADD”. 

R8 “We can use excel across the company and if there are some special routines then 
we use word. We use the intranet very much and every unit works with their own 
units and their own figures but once a year we bring all the figures together”. [In 
excel?] “Yes”. 

R9 “We use excel and word  files  but  the original document was  the printed version 
for approval and so on. Then 4 years ago, I think, we integrated quality manage-
ment and employee files but it was still administrated in word and excel. Then 
about two years ago we started to investigate a document handling system for this. 
And now we have had a system running for a little more than a year, with all the 
document handling in an electronic system – it’s a system called Evolution (Ess-
Vision) and comes from Kommun’s needs for authenticity. In Sweden, all papers 
coming in and going out from the community should be able to be made public. 
So this system helps with that document handling - it suited us and it works well 
for both of us”. [Was this system designed by you or did it come from an outside 
source?]  “We started with our  requirements  but  then when we were  looking  for 
different suppliers, we found this system that suited us so we decided to take that 
system. We didn’t  talk with any more suppliers and chose that system because it 
took care of our needs”. 
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5. Was the implementation of your E MS successful? Can you give 3 reasons 
why? 

R1 “Well it was successful in the way that they managed to implement to system but 
of course the system has developed a lot since then - it was implemented 10 years 
ago. In that time the practise of the environmental system was very document 
based and there were a lot of documents on everything. So since then it has devel-
oped to be more of a practise-based, automated system and so it is not as heavily 
documented. But if there are 3 things that are very significant for implementing an 
environmental system I think first, and the most important thing is the manage-
ment engagement or the management because the management carries the idea 
and are involved with communicating. It is important also that from the beginning 
you have internal resources working with the system and have the involvement 
from the people that are really working with the processes in the company from 
the beginning so you can integrate the system and other things in to the culture. 
And the third thing is maybe, to make it simple, I think. Make it as simple as pos-
sible.” 

R2 “The work started early on and a think was  in a way a natural  step  for many. 2. 
We tried to inform the employees what it was with a fun competition for the im-
plementation. 3. It was a decision from the company management”. 

R3 “Oh  yes  I  think so. We have focused on the impacts where we can also save 
money – use fuel in our cars and many policy theories – we sell district heating so 
that is good on the environment. We are connecting small houses – converting 
from electric heating to our district heating so they are positive impacts from our 
business. We took quite a long time to implement the system in to our business - 
One to one and a half years to get everybody on board. And of course our manager 
is a big influence – in our meetings we meet all of our staff, or personnel, we have 
environmental topics so it is important not to forget those things”. 

R4 “Yes at first some of the people were against it but it was successful anyway when 
we get the report from the review. We continue to have good results and it is get-
ting  better and better. There  is always some  resistance  if  you’re  implementing a 
new system but we had a lot of training for the employees. We had a lot of infor-
mation and we have an intranet – I give once a month a report to the staff and em-
ployees – what’s going on and what’s coming and how it went in the review. So I 
think information is very, very important and communication that people can say 
what they like and we can make a change in the system so that they can have an 
impact on the result. Also the people that are in charge, they should be aware of 
the system so that they can inform the employees – they should want to do it too. 
And an external review I think is important so that people can come from outside 
to review the system”. 

R5 “Well  it’s still there so I suppose it’s successful. It was implemented in 2000 and 
usually the biggest impact is in the beginning but still it keeps order on things so 
that’s a big benefit. And we have the environmental goals that we promise and that 
we monitor and keep – we are working with constant improvement”. [Those goals 
you meet regularly and the system is successful in that you meet them?] “Yes we 
meet our goals and then we renew them and continue like that”. 
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R6 “Implementation was successful. We have clear targets. It's good to be able to 
show customers that we are certified”. 

R7 “No, it was not successful. 1. Difficult to use, the employees were not used to 
computers. 2. Alot of the employees were resistant to use the system. 3. The sys-
tem was rather slow”. 

R8 “Yes! We  have  quite  a  lot  of  customers  buying  from  us  because  we  have  this 
product. We have gained prizes for our work on environment – we have prizes in 
district heating. And of course we have still our certificates in ISO”. 

R9 “Yes we have a good experience with this [IT] system. It’s easier to work with and 
it handles different versions and it handles approvals. It’s integrated with the ‘au-
thenticators’ so it’s open to the public”. 

 

6. To what extent was/is the use of IT beneficial to the E MS implementa-
tion/processes? 

R1 “It carries the system because we have a document management and process man-
agement system. It carries the documentation and all the information that we 
have”. 

R2 “We use IT all the time, and many improvement lays in how the IT can help us to 
work more efficient also with environmental issues”.  

R3 “Our system is completely on our intranet. All documents are on our IT systems. 
There is some paper out in the plants – checklists, etc. – but all documents are in 
the system on the intranet. That is very good because it’s easy to find and you al-
ways have the right versions of the documents. It’s very important it’s up-to-date”. 

R4 “Yes with IT everyone is aware that they can look at the information and they can 
understand it and follow the rules that you have set in the company”.  

R5 “It’s actually vice-versa – due to the management system we need to have some 
kind of reporting system. [That’s why you’re looking at the new system?] “Yes”. 
[And how do you suppose that system will benefit you?] “It will be easier to han-
dle and we will have more rapid reporting – response. It will be easier for every-
one to put the data into the database and everybody could check on the perform-
ance by themselves – not having to wait for someone to compile the report”. [Do 
you think the IT system will add to your ability to meet your goals?] “Yes in the 
sense that the co-workers will be more aware and it will be easier for them to ac-
cess the information – with reports and follow-ups more often they will be more 
aware. So it will help create awareness actually and that’s the biggest benefit”. 

R6 “Computers / IT is necessary to deal with environmental management. It is easier 
to find in practice and it is easier to share information with all staff”. 

R7 “We did not have any IT system when we got the certification, we did only use the 
program in office and binder. Now we do not use binder’s only computers to dis-
seminate information”. 
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R8 “It’s very hard to manage the measurements  if you don’t have a good system. It 
benefits us because we give our customers very much help in saving energy and 
IT is a very big part  in those processes”. [Do you think IT helped you with you 
implementation?] “Well we were certified in 2001 but we started working with it 
in 1998 and looking at IT systems then was more interesting – it’s more common 
now. We also educate people in environmental questions”. 

R9 “Well [the IT system] is not fully developed – we are waiting for a newer version 
to meet more of our wishes”.  [What is it that needs improving?] “For example, 
handling of different templates and different meta-data for the documents that will 
be automatically put in to the document – who is the author, for example. [So your 
plan is for more automated processes?] “Yes”. [What is the benefit for you 
there?] “It’s easier to find the right document and the original document is in the 
database so you don’t need so much paper. And there’s no risk of having different 
versions because the only version that is approved is in the database”. [So the data 
is more reliable?] “Yes”. 

 

7. Is the E MS integrated into business processes or a separate unit? – With re-
gards to IT , do you have a separate E MS information system to the core busi-
ness processes information system? 

R1 “It is connected to intranet so we can present the documents and information and 
results and everything on our intranet”. 

R2 “All in one system! but al people maybe not see it like that because it depends on 
what you work with”. 

R3 “We are trying to connect them - I think it’s a little bit too separated today. If we 
perceive it from a quality perspective it would be better to get [the EMS] con-
nected to our business”.  [Your environmental data and your business perform-
ance data is separate?] “Unfortunately at the moment it is. It’s not the best thing. 
I hope in the future we can work it together because it’s the same thing. Environ-
mental questions are an important part of our business so it’s not good to have it 
separated”. 

R4 “I am alone within the environmental department but a lot of the tasks are spread 
out within the company. I am just the coordinator and so I try to coordinate and we 
try to delegate responsibility to the other people in charge. All the data between 
the departments is held separately for their own purpose”. 

R5 “It  is a part of  the business processes”.  [It is a part of the processes – it’s  inte-
grated and a key part of the business processes?] “Oh yes”. 

R6 “The environmental management system is integrated in all processes of the com-
pany. Different computer systems used in different parts of the company”. 

R7 “It is a separate unit but in these day’s we introduce a new intranet for the compa-
ny and we shall have a special handbook for the Environmental system. The envi-
ronmental management must be a part of the daily work”. 
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R8 “Mostly it’s with the business processes, yes”. 

R9 From above: “we integrated quality management and employee files”. 

 

8. Can you monitor business performance relative to environmental perform-
ance? If so, how? 

R1 “Yes we have a very close connection and environmental management  is one of 
our critical business processes because when you are in energy production busi-
ness we work with reducing emissions everyday and our business idea is to pro-
duce  the  most  environmental  friendly  energy  on  the  market”.  [Has the system 
helped decrease costs?] “Yes, we  are  tracking  on  our  own  energy  consumption 
which we are tracking with costs and we are tracking other aspects, waste, and 
those kinds of things”. 

R2 “Yes, for us many business performances also are environmental performances. 
For ex. expansion of district heating, that takes away many fossil combustions. We 
as a energy company have many expectations and our costumer have high envi-
ronmental expects on us”. 

R3 “No I don’t think we can do that today”. 

R4 “No not economically – it’s hard to track that. But we can see that  the plans are 
much more secure and because of the excellent reports we can see the accident be-
fore it happens. So we can save a lot of money but we have not measured it in an 
economical way. We have a lot fewer flaws in the plans so there is an economic 
impact but we haven’t actually measured that”. 

R5 “Yes and no. We have lowered costs due to this programme but it’s more difficult 
to know if we get more customers. More or less everybody has an environmental 
system and if we were the only ones not having it, it would probably show in a 
negative way – but it’s difficult to know if you’re gaining customers because we 
have it. It’s now too common that not having it is not an option”. 

R6 “We can not measure whether the company's productivity and economy has bene-
fited from environmental work, but the assessment is that it is good in the long 
term”. 

R7 “Yes, for example: We monitor our CO2 pollutants from our trucks and have 
found that the use of biodiesel has contributed to reduce our CO2 levels. Further-
more, the cost of biodiesel is lower than the regular diesel so we save money as 
well”. 

R8 “You have to improve them  if you want to keep the certificate – that is the main 
reason why you get the certificate – you can get very “straight” work”. [It’s more 
effective?] “Yes”. 

R9 “I can’t really say that but we as a company are expected to make declarations and 
it would have been very hard to do without this system to create these energy dec-
larations”. 
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9. Is environmental data spread company-wide? If so, how? 

R1 “Yes, via intranet”. 

R2 “Yes it is spread but of course it’s always people how don’t know what that is. But 
I think we are telling and inform our employees of our environmental work and so 
do the media”. 

R3 “We  have  annually  an  environmental  report  – it would be better to do it more 
regularly (monthly)”. 

R4 “The people in charge can get this data daily – the emissions to air and water - but 
not the employees”. 

R5 “Hopefully, with the new system”. 

R6 “Environmental work and results are provided at workplace meetings. Many em-
ployees have access to a computer”. 

R7 “Yes, we have some key ratios that we follow and they can be seen at our internal 
website and in our annual statement”. 

R8 “Everyone can look online on the internet or the intranet”. 

R9 “It’s company-wide, yes, and everyone can read what’s in the system. But we can 
decide who has the right to change and it is easily managed within the system who 
can read and write”. 

 

10. How did employees react to the change? How was the transition made suc-
cessful? 

R1 “From  the beginning people were on  board and more and more people have be-
come more  involved with  the  system. On  the whole  there haven’t been so many 
problems”. 

R2 “See former answer. And it was not so big change”. 

R3 “Everyone  is  positive.  It’s  no  problem  to  discuss  environmental  questions  or  if 
there a new ways to handle things. All our products and services have a very 
strong connection to environmental questions so there is a broad understanding of 
those things here”. 

R4 “There’s a  little bit more paperwork than before and a lot of people don’t have a 
computer or are not used to the computer so I think it’s difficult to fill  in the for-
mulas or the accident reports. But now, from the beginning, there’s a lot more in-
formation and more paperwork and more training so it took a little more time than 
they are used to. And I think it’s always to change when people have got used to 
working for several years it’s difficult to change it. But they can see it’s good for 
the environment but also it is better for persons also – their own environment 
also”. 

R5 “The original change 10 years ago – I don’t know. The change now – I hope they 
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will become more aware and more seeing that they are part of it. I hope it comes 
closer to the employees”. [You propose that the new system will be easier but do 
you think it will be easier at the start – will there be a big difference?] “Well of 
course but there will always be some education”. 

R6 “All staff are positive about our environmental work”. 

R7 “Some were positive and some were skeptical. If the reform will bring about in-
creased bureaucracy and result in more work for the individual it will be negative. 
The company businesses are supplying environmental services in the municipality 
and with some activities and information we have got some understanding”. 

R8 “Everyone was not on board – we are now 95 persons working in Varberg Energi 
and it’s very hard to get them all on board. But it’s more difficult in the beginning 
because people who have worked very long and have the same routines and they 
don’t want  to  change  them  – it’s  very  difficult  to  try  to  change  people’s  beha-
viour”. 

R9 “They have  taken  it  in a positive way. We prepared  for  that discussion during a 
long time so when the system came, everyone was prepared and had a positive ap-
proach to it”. 

 

11. How do you stay aware of changes in legislation?  

R1 “For that we have a web service, like a station that we use. We have list of all reg-
istrations that are involving us and we have a web service that awakens us or sends 
email to us for every change in legislation. Sometimes over the year we have a 
summary of the changes that have happened and we spread the changes from my 
department out to everyone - every department that is concerned with that particu-
lar change. So we have a continuous flow of information. It is a continuous proc-
ess”. 

R2 “We subscribe and have all the changes in legislation send to us by email and then 
we analyses what we have to do to fulfill them”.  

R3 “We have  bought  from a  company distributing  new  legislation  by  email  and we 
have connected to their website. On the website you’ve got all our legislation and 
we also can connect our documents. We haven’t done that so much but we have 
our own comments on their website – how the legislation is related to our business 
and  it’s working  very  fine.  It’s  an  association  for  our  industry  and  they  help  us 
pick out what legislation is most important for our company”. 

R4 “I  have  ‘environmental guide’ – they deliver an email to me or once a month if 
there is a change or whenever there is a report they monitoring if there is a change 
that can affect me. They have environmental offices and they send email if there is 
a change and I have to look at our company and see what we have to do. ‘Envi-
ronmental guide’ is really good because we have a lot of  laws we have to follow 
and they are helping us”. 

R5 “We  hire  that  service”.  [And how does that service work?] “They monitor  our 
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system”. 

R6 “We monitor changes in laws and regulations, mostly manually”. 

R7 “We buy that service and use the internet”. 

R8 “We have a company that helps us and they give us information all the time and if 
it’s something we have to consider in our work – is it something new and how are 
we going to do it? Often it requires some education but they are very good with in-
formation. You get a lot of information by email – it’s very much, a  lot of  infor-
mation”. 

R9 “With the help of a consultant we identify new laws and every month we get a list 
of new laws and at least 2 times a year they are integrated into a law list, as we 
call it, that is updated”. [Has the new system helped at all?] “Not so much but it 
helps to have less paper”. 

 

A5.1 Follow-up interviews 
Interview with R5 conducted by phone Tuesday, May 11th 2010. 

Have you decided to go ahead with the new system? Why or why not? 

“No we have not, we are still thinking about it”. [Why?] “I’m not thinking about it – if I 
was to decide I would go ahead. It’s management who are thinking about it. I don’t 
know why”. [Why would you go ahead with the system?] “It will standardise things; it 
will make follow-up easier; it will decrease the workload – that’s reason enough I 
think”. [So you think what you will pay extra for the system you will save in man-
power?] “Yes.” [How are you trying to sell the idea to management?] “Because it will 
save man hours”. 

What were the key benefits of the system? 

“It will be easier to do the follow-up on environmental goals and aspects”. 

What does this system offer the company that the current system (excel/word) does 
not offer now? 

“Besides saving man hours, they will get better control over their emissions and so on 
and thereby the environmental aspects and the environmental goals. By getting better 
control, they will be able to make better public statements and they can show that they 
know what they are talking about - they can be more certain and show that in public 
statements”. 

How do you think people will react to the system – how easy do you think the system 
will be to implement? 

“Of course there will be some training but if it will be difficult or not, we won’t know. 
Definitely some training will be needed but I think it’s manageable. I’m hoping they 
will be able to see the benefits from it and be interested”. [Engagement is what you’re 
looking for from the system?] “Yes”. 
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A6 CSFs of EMS implementation (company responses) 
A total of 14 concrete reasons/CSFs can be identified amongst the responses (as op-
posed to 27 if the respondents had all responded in a similar fashion). 

Respondent  CSFs/Reasons for success/failure 
 

CSF Theme 

1  "internal resources" from beginning 
 
 

 

 1  "make it simple" 
   2  "inform employees" 
 

Employee understanding 
4  "information" & "communication" 

   7  "employees were resistant" 
   

1  "management engagement" 
 

 
 

 2  "decision from company management" 
 

Managerial influence 
3  "manager is a big influence" 

   4  "people that are in charge..." 
   

2  "work started early" 
 

 
 

 3  "took quite a long time to implement" 
 

Good preparation 
6  "we have clear targets" 

   7  "employees ... not used to computers" 
   

4  "external review" is important 
 

 
 

External resources 

3  "save money" 
 

 
 

 5  "keeps order" 
   5  "constant improvement" 
   5  "renew goals" 
   6  "good ... to show customers..." 
   7  "slow system" 
 

Other 
8  "we have quite a lot of customers..." 

   8  "we have gained prizes" 
   8  "we still have our certificates..." 
   9  "we have a good experience..." 
   9  "[IT] system is easier to work with" 
   9  "integrated" with other associations 
    


