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Abstract 
This Master‘s thesis examined the effect of Business Process Redesign (BPR) best practices on ecological 

sustainability within the IT Infrastructure Library V3 (ITIL V3). The ITIL V3 processes Change and 

Incident Management were taken into account for ―green‖ Business Process Redesign. For the validation 

of the ―green‖ BPR best practices, a case study at a large organisation in The Netherlands was conducted. 

This case study was used to validate the improvement opportunities for ―green‖ BPR of the selected 

processes, unsustainable process parts of these processes and the validity of the ―green‖ heuristics. 

Furthermore, the amount CO2 emitted in the As-Is and the To-Be was quantified. For this quantification 

the Process Lifecycle Analysis and the Economic Input-Output Lifecycle Analysis was used.  
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Management Summary 
This thesis presents how the IT Infrastructure Library (ITIL) processes can become more ecologically 

sustainable. Many endeavours towards the development of hardware in Green IT exist. In other words, 

the focal point is the development of energy-efficient hardware, the optimisation of datacentres and so 

forth. This report extends the current Business Process Redesign (BPR) literature. The BPR best practices 

of Reijers and Mansar (2005) are used to determine the effect on ecological sustainability of the following 

variables: 

 

1. Travel 

2. Electricity 

3. Paper-use 

Furthermore, these BPR best practices are applied within a case study at a large organisation. Finally, the 

effect of these BPR best practices are quantified in this case study using the LCA process approach. 

 

This thesis makes the following contributions. First of all, I extended the devil‘s quadrangle by including 

ecological sustainability as a dimension. Secondly, I develop ―green‖ Business Process Redesign best 

practices within ITIL V3. Thirdly, I perform a ―green‖ BPR best practices implementation within the 

ITIL V3 case study (if possible) and make a quantification in kgCO2. Finally, I compare the quantification 

results of the As-Is with the To-Be results. 

 

Purpose: 

The purpose of this thesis it to answer the main research question: 

 

“How can ITIL V3 processes become more ecologically sustainable using Business 

Process Redesign?” 

 

I addressed the following research questions throughout my thesis. These three questions are: 

1. Which subset of ITIL processes is relevant for ecologically sustainable Business Process 

Redesign? 

2. What role does Business Process Redesign play in ecological sustainability within ITIL 

V3? 

3. What is the quantitative impact of Business Process Redesign on the carbon footprint 

reduction for an ITIL V3 case study?  

 

Note: Not all ITIL processes can be analysed in the time scope of this thesis project. The first question is 
needed to identify a manageable subset of ITIL processes that can be analysed in the time scope of this 
project. 
 

Approach: 

In general, I measure the ecological sustainable performance of the ITIL processes in CO2-equivalents 

and used the following criteria: 

1. Travel 

2. Electricity of electronic equipment directly related to the processes 

3. Paper–use  

Furthermore, I include indirect emissions of the process. I include the following two indirect emissions: 

1. Building-use (i.e. Lighting, climate control and other electronic equipment) 

2. Manufacturing related to travel and electronic equipment 
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The first research question is answered by doing documentation analysis and semi-structured interviews 

with ITIL V3 professionals. I did the documentation analysis in advance to get acquainted with the 

process view in ITIL V3. Subsequently, I asked ITIL experts to give their opinion about ITIL processes 

for ―green‖ Business process redesign. Furthermore, I identified specific process areas for improvement 

using documentation. 

 

The second research question was answered by conducting online surveys. First of all, I reduced the list 

of 29 best practices of Reijers and Mansar (2005) by logical reasoning. The reduced list of BPR best 

practices was examined during the survey. My sample size consisted of Green BPM Scientists, Green IT 

and Green BPM Practitioners. I examined the effect on the ―green‖ BPR best practices  

 

The third research question implemented the selected BPR best practices within a case study at a large 

organisation in the Netherlands. Furthermore, I used the Economic Input Output Lifecycle Analysis 

(EIO LCA) approach to quantify the emissions caused by manufacturing. Finally, the effect of these BPR 

best practices are quantified in this case study using the LCA process approach. I made a comparison of 

the As-Is process and the To-Be process. 

 

Findings: 

From the first research question I found Change and Incident Management as potential ITIL processes 

for ―green‖ Business Process Redesign. I selected these processes because they are frequently 

implemented and seem to be rich of improvements. For this reason I selected the following criteria: 

1. Travel 

2. Electricity 

3. Paper-use 

I applied the significant ―green‖ best practices (from the second research question) to the case study of 

research question 3. The results of the implementation are: 

 

The BPR best practices I directly implemented were: 

1. Reducing client contact – Quantified and validated 

2. Combine certain visits into one visit – Validated 

3. Only travel in exceptional situations – Not validated 

4. Remote desktop applications for service desk – Quantified and validated 

5. Paperless-office – Quantified and validated 

6. Using (low-quality) videoconferencing – Validated 

The next step in the implementation process was estimating the effect of the BPR best practices on CO2. 

I indirectly derived the required information to calculate the improvement on CO2 from the case study.  

1. Eliminate non-relevant requests for change 

2. Less Human resources 

3. Solve incidents early on in the process using a web-based tool 

The quantitative result of the ―green‖ BPR best practices is shown in the graph below and only includes 

the directly implemented BPR best practices:  
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The results of research question 3 validated the selected processes. It shows that Change and Incident 

Management can become more ―green‖. Furthermore, building-use (i.e. Lighting, climate control and 

other electronic equipment) emissions are highly significant. 

 

Conclusion: 

I will go through each of the individual research questions. Finally, I will come up with a conclusion. 

 

RQ 1: Which ITIL V3 processes are relevant for ecologically sustainable Business Process 

Redesign? 

I found two relevant processes during my documentation analysis and semi-structured interviews. I 

validated these processes during the third research question (case study). During this validation I found 

the improvements on a process level. However, I did not gain deep insight in the emissions caused per 

activity. Therefore I validated the opportunities to make the selected processes (i.e. Change and Incident 

Management) more ―green‖ by using Business Process Redesign. I found that the CO2 performance 

could be improved with 1612 kgCO2 on average (i.e. equal to 1,10 households). These improvements 

show that the selected processes are significant. 

 

RQ 2: What is the role of Business Process Redesign on ecological sustainability within ITIL V3? 

I designed several ―green‖ heuristics (An overview is shown in ―findings‖) within ITIL. I did this by 

determining how the heuristics might improve the performance on Travel, Electricity and Paper-use. I 

conducted online-surveys to validate my subset of BPR heuristics. Unfortunately, only 22 respondents 

responded to my online survey out of a sample size of a sample size of 650 (Accenture professionals and 

―green‖ BPM Scientists). Only 3 out of these 22 respondents were ―green‖ BPM scientists. This result is 

reasonable, but to further generalise more respondents are needed. Some of these heuristics showed some 

interdependencies. I did not find these identified interdependencies during the third research question, 

because my research method did not test this.  

 

RQ 3: What is the quantitative reduction of Business Process Redesign on the carbon footprint 

analysing an ITIL V3 case study?  

Reflecting on my selected criteria Travel, Electronic equipment-use and Paper at the very beginning of my 

thesis (see Figure 7), I concluded that the order of magnitude of all criteria is in line with the results of the 
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As-Is situation I found in the case study. In other words, Travel is the most contributing factor, 

Electricity used by electronic equipment and Paper are the second and third contributors in these service 

management processes. 

 

In the To-Be situation, I could not implement all proposed ―green‖ heuristics. Some heuristics were not 

used by the participants and some of the heuristics were only hypothetical. For this reason I partially 

answered this research question. Furthermore, I selected a relatively small service management group. 

The advantage is that I gained deep insight in their daily work, since it was fully transparent what 

happened during the process. The disadvantage is the limited generalisability of the case-study. Due to the 

small group it was difficult to extrapolate. Moreover, the quantification of the indirect emissions (i.e. 

manufacturing and building-use) only gave a rough estimation of the CO2 emissions. 

 

To conclude, the processes I selected were indeed valid for ecological sustainable redesign. The case study 

partially supported my identified process areas suitable for ―green‖ BPR. In order to make these ITIL 

processes more green, one should (re)design these processes in such a way that travel, electricity and 

paper-use are minimised. Especially minimising travel reduces the absolute amount of CO2 emissions 

within Change and Incident management taken together (1455 kgCO2 per year on average, which is equal 

to approximately 20%). Moreover, I found that the amount of CO2 caused by electronic equipment and 

the reduction of this variable is harder to achieve (20,6 kgCO2 per year on average, which is equal to 

approximately 5%). The greatest relative improvement regarding CO2 emissions, equal to approximately 

37%, can be achieved by replacing printed documents with digital ones. The absolute improvement on 

average is 137 kgCO2 per year. In total, 1612 kgCO2 can be saved per year, which is equal to the average 

electricity consumption of 1,10 Dutch households per year.  

 

Recommendations: 

Based on my conclusions I defined the following recommendations to Accenture: 

- Define ITIL processes in such a way that Travel, Electricity and Paper-use are minimised using 

―green‖ BPR best practices. 

- Persuade the higher management of clients by giving them insight in the quantitative 

improvements on ecological sustainability that are possible using ―green‖ Business Process 

Redesign. 

- Raise awareness among involved employees of the potential improvements on ecological 

sustainability in order to persuade them to alter their behaviour where possible. 

 

Limitations: 

This Master‘s thesis has some limitations. I listed all these limitations below. 

 

Firstly, I examined only two ITIL V3 processes (i.e. Change and Incident Management). Therefore, I did 

not gain insight in the effect of making other ITIL V3 processes more ―green‖.  

 

Secondly, during the selection procedure of ―green‖ BPR best practices, my sample size consisted of 

Accenture employees and ―Green‖ BPM scientists. Unfortunately, the response rate was rather low and 

received 22 responses out of 650 Accenture employees and BPM scientists. To further generalise these 

outcomes, a larger response rate is required. 

 

Thirdly, during the quantification in Chapter 6, I validated the ―green‖ BPR best practices. I conducted 

the EIO Life-cycle analysis for an estimation of the manufacturing and end-of-life CO2 emissions. To 

conduct this analysis several underlying assumptions were needed (i.e. US data from 2002, linear 
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relationship, meso-level data) and therefore caused uncertainty in the output values. The generalisability 

of the quantification of the use-phase was limited. Due to this extrapolating was difficult. The following 

reasons caused this limitation. Due to the geographical location of the offices (i.e. near the city centres of 

Rotterdam, The Hague and Amsterdam), they were easy to reach by public transport. The chosen means 

of transport might differ among organisations. Moreover, the period during which I examined the 

resource usage in the service management processes was quite short. Measurements should be conducted 

during a longer time period to achieve stable results. Also, during the quantification the respondents 

could not precisely indicate to which process step their task belonged. I expected this would be easier, 

however in practice this seemed to be very complex. Finally, I gathered the data on departmental level 

and for this reason only 6 persons were involved in the service management processes. In other words, 

on organisational level, the impact might be greater than the impact found during the case study.  

 

Furthermore, there was an uncertainty in data values. The parameters and variables values depended on 

the particular context. For example, the datasheets of the electronic equipment are specified in optimal 

conditions. Sometimes I found values specified for a resource group in general. Therefore, these values 

can differ in practice from the values I used. 

 

Future research: 

Based on the conclusions I have drawn in the first paragraph of this chapter and the limitations I have 

described, I suggest the following future research areas. 

 

From a practical point of view further research can be performed in the field of service management to 

analyse other ITIL processes from an ecological sustainability point of view. The ITIL framework 

consists of 26 processes and so the possibilities to make other processes more ―green‖ should be 

investigated. A second area for further research can be the integration of the Green IT perspective within 

ITIL. This involves the investigation what efficient hardware can do within service management 

processes. In combination with the BPR perspective this should give a holistic view on the reduction of 

CO2.  

 

The quantification was an initial attempt to quantify the effect of BPR within service management 

processes. Further research should involve a more detailed quantification of the process on an 

organisational level to gain more insight in the carbon footprint of service management processes. Other 

case studies should be examined, more days of measurement and more detailed measurements should be 

achieved to generalise the results I found. 

 

When looking at this research from a broader angle, Pernici et al. (2011) proposed several open challenges 

in the field of Green Information Systems (Green IS) research. The five main perspectives they identified 

are Process, Capabilities, Smartness, Ethics and Green IS. In my thesis I covered the first perspective 

―process‖. The scope of my research project excluded the remaining four perspectives. Capabilities, 

which involve the development of a systematic approach to address the sustainability issue might be a 

future research area. 

 

I found the emissions caused by building-use, which I introduced as indirect emission next to the other 

variables (i.e. Travel, Electricity and Paper-use), to be highly significant. This emission might be reduced 

in the uncovered research area of Smartness in buildings. Ways to reduce these emissions should be 

examined in future research. Ethics should cover how organisations can change their behaviour. How is it 

possible to enable organisations to behave in an ecological sustainable way? Green IS touches upon 

monitoring CO2. As I indicated during my BPR best practice selection, I left this research area out of 

scope. The effect of awareness on CO2 reduction should be further examined.  
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Glossary 
 

List of Abbreviations 

BPM – Business Process Management 

BPR – Business Process Redesign 

GHGs – Greenhouse Gases 

GWP – Greenhouse Warming Potential  

CO2-e – Carbon Dioxide equivalents 

ITIL – IT Infrastructure Library 

LCA – Lifecycle Analysis 

 EIO LCA – Economic Input-output Lifecycle Analysis 

 

List of Definitions 

BPR best practices – Best practice may be seen as a successful way to treat a particular problem that 

may need to be adapted in skilful ways in response to prevailing conditions (Mansar and Reijers, 2007) 

Business Process Management – Supporting business processes using methods, techniques, and 

software to design, enact, control, and analyse operational processes involving humans, organisations, 

applications, documents and other sources of information (Weske et al., 2004) 

Business Process Redesign – The fundamental rethinking and radical redesign of business processes to 

achieve dramatic improvements in critical contemporary measures of performance, such as costs, quality 

and speed (Hammer and Champy, 1993)  

Carbon footprint –The CO2 emitted in kilograms 

CO2-equivalent – The average warming it can cause is also known as the global warming potential 

(GWP), which can be calculated mathematically and is expressed relative to that of CO2 (Pandey et al., 

2011). The unit of GWP is the carbon dioxide equivalent (CO2-equivalent).  

Green – Is used as a synonym for being ecologically sustainable 

Ecological Sustainability – Also known as environmental sustainability, is defined by Dyllick & 

Hockerts (2002) as: only using natural resources that are consumed at a rate below the natural 

reproduction, or at a rate below the development of substitutes. They do not cause emissions that 

accumulate in the environment at a rate beyond the capacity of the natural system to absorb and 

assimilate these emissions. Finally they do not engage in activities that degrades eco-system services.‖ A 

distinction can be made between the sink side and the source side (Goodland, 1995). In other words, the 

sink side deals with waste emission, whereas the source side deals with the consumption side. To achieve 

a holistic approach, it should be applied to the procurement, operation and disposal. 

Input-Output LCA – Economic input-output (EIO) models represent the monetary transactions 

between industry sectors in mathematical form. EIO models indicate what goods or services (or output 

of an industry) are consumed by other industries (or used as input). As an example, consider the industry 

sector that produces automobiles. Inputs to the automobile manufacturing industry sector include the 

outputs from the industry sectors that produce sheet metal, plate glass windshields, tires, carpeting, as 

well as computers (for designing the cars), electricity (to operate the facilities), etc. In turn, the sheet 

metal, plate glass windshield tire, etc. industry sectors require inputs for their operations that are outputs 

of other sectors, and so on. Each of these requirements for goods or services between industry sectors is 

identified in an EIO model. (www.eiolca.net)  

http://www.eiolca.net/
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IT Infrastructure Library V3 – The documented set of processes designed to define how a company's 

IT functions can operate. It contains a series of statements defining the procedures, controls and 

resources that should be applied to a variety of IT related processes (Addy, 2007). 

IT service management – The planned and controlled utilisation of IT assets (including systems, 

infrastructure and tools), people and processes to support the operational needs of the business as 

efficiently as possible whilst ensuring that the organisation has the ability to quickly and effectively react 

to unplanned events, changing circumstances and new business requirements as well as continuously 

evaluating its processes and performance in order to identify and implement opportunities for 

improvement (Addy, 2007). 

Process LCA – In a process-based LCA, one itemizes the inputs (materials and energy resources) and the 

outputs (emissions and wastes to the environment) for a given step in producing a product. So, for a 

simple product, such as a disposable paper drinking cup, one might list the paper and glue for the 

materials, as well as electricity or natural gas for operating the machinery to form the cup for the inputs, 

and one might list scrap paper material, waste glue, and low quality cups that become waste for the 

outputs. (www.eiolca.net) 

Service – A means of delivering value to customers by facilitating outcomes customers want to achieve 

without the ownership of specific costs and risks. Services facilitate outcomes by enhancing the 

performance of associated tasks and reducing the effect of constraints (Addy, 2007). 

Sustainability – Consists of three different forms i.e. economic, ecological and social sustainability 
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1. Introduction 
This report presents my findings on the effects of Business Process Redesign on ecological sustainability 

within the IT Infrastructure Library V3 conducted at Accenture. Accenture is a worldwide operating 

consultancy firm focussing among others on technology solutions. This chapter is organised as follows. 

The first paragraph describes the problem context of Accenture specifically and the industry in general. 

Secondly, I define the main problem with its underlying causes. From the problem definition, I derive 

research questions and deliverables. These deliverables clarify the boundaries for this project since it has 

to be conducted within 21 weeks. Thirdly, I define methods to structurally find the answers to the 

research questions. In the fourth paragraph I define the deliverables derived from the problem definition 

and research methods. Subsequently, I list the contributions of my thesis. Finally, I present the outline for 

the entire project. 

 

1.1 Problem context 

Accenture is a global company, working in the field of management consulting, technology services and 

outsourcing, with more than 223,000 people serving clients in over 120 countries (www.accenture.com). 

The Netherlands belongs to Accenture Gallia, which encompasses France, Netherlands, Belgium and 

Luxembourg. Within the Technology division Accenture‘s consultants frequently use the ITIL V3 service 

management framework to support the implementation of IT service processes for their clients.  

 

Figure 1: A holistic view of the impact of IT on the environment (Tung, 2008) 

 

Accenture has defined five areas of practice within the area of Green IT. Figure 1 shows these five 

practices, including a description. Appendix I, Figure 13, shows several examples reflecting Accenture‘s 

endeavours to put these five areas of Green IT into practice (e.g. Green IT Maturity Assessment, Green 

Datacentre Estimator, Green Workplace Estimator and the Network Estimator).  

 

As a general remark on these endeavours, Accenture‘s consultants only use these tools in a general 

organisational context. Neither Accenture nor other ITIL practitioners have applied their expertise in the 

field of ecological sustainability within ITIL V3. Furthermore, I noticed that the Green IT focus within 

Accenture is mainly on making hardware more ―green‖. Only the ―Working practices‖ area touches upon 

Business Process Management and Redesign. A brainstorm session with an Accenture consultant, having 

expertise in as well Green IT as the IT Infrastructure Library, confirmed my thoughts. 

 

Given that IT‘s impact on the environment is assumed to be significant and ITIL V3 is a widely adopted 

framework to implement IT service processes, there are opportunities to make the ITIL V3 lifecycle more 

―green‖ from a Business Process Redesign perspective. 

 

http://www.accenture.com/
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Societies, corporations and governments are becoming increasingly concerned about their ICT‘s impact 

on the environment. To underline the significance, the global ICT industry has a carbon footprint, which 

is the amount of CO2 measured in kilograms, representing 2 percent of the global carbon footprint 

(Gartner, 2010). As a reaction on the increasing concerns about the environment, several regulations have 

emerged to decrease and keep the carbon footprint of organisations under control. Examples of these are:  

- The Kyoto Protocol (http://unfccc.int/kyoto_protocol/items/2830.php), which is an 

international agreement on the reduction of greenhouse gas emissions (GHG). 

- Waste Electrical and Electronic Equipment (WEEE) Directive introduced in 2002, and enforced 

in February 2003 for all EU member states. This regulation restricts the use of hazardous 

material in electronics and promotes proper recycling (http://www-

03.ibm.com/press/attachments/GreenIT-final-Mar.4.pdf).  

- Energy Conservation Act introduced in 2002. The Indian Government introduced this 

regulation to encourage energy efficiency. 

- National Greenhouse and Energy Reporting Act introduced in 2007, and enforced in July 2008 

in Australia. This requires Australian organisations to report their greenhouse gas emissions and 

energy production/consumption. 

To gain more insight in organisations‘ ecological sustainable performance these regulations attempt to 

quantify sustainability. The unit of measurement they mainly use, CO2 equivalents, is the most 

appropriate. It gives the possibility to compare the effect of the several factors affecting ecological 

sustainability in one unit of measurement. Other gases as a dimension of ecological sustainability by 

Junilla (2006) have a lower priority, as I concluded from Pandey et al. (2011) and the protocols mentioned 

above. A final option is to measure sustainability in land-use or water-use is not strongly related to Green 

IT/IS (www.eiolca.net). Therefore, I use CO2-equivalents as dimension to express ecological 

sustainability throughout my thesis. I elaborate on these ecological sustainability dimensions in 

subparagraph 2.3.2. To date, Accenture has mainly applied their knowledge in qualitative concepts. 

Therefore, they are unaware of the effect of BPR on the ecological sustainability of the IT Infrastructure 

Library V3. 

 

The next paragraph takes into account the problem context sketched above. Given this context, I define 

the main problem and causes. 

 

1.2 Problem definition 

In this paragraph I define the problem definition, derived from the sketched problem context in Chapter 

1. Subsequently, from this problem definition I define the main research question and sub-questions. 

Finally, I define the deliverables of this project. In other words, these deliverables represent what is 

included in this project (and what is not). Figure 2 on page 17, shows the cause- and effect diagram, in 

which the green box on the right denotes the main problem and the remaining four boxes the underlying 

causes. The horizontal arrows represent a further elaboration of the underlying causes. In the remainder 

of this document the three underlying causes, within the red boundaries, are part of the scope.  

 

Next, in paragraph 1.2.1 I define the research questions belonging to these selected causes. The answers 

to these questions will provide a partial answer to the main problem. 

 

http://unfccc.int/kyoto_protocol/items/2830.php
http://www-03.ibm.com/press/attachments/GreenIT-final-Mar.4.pdf
http://www-03.ibm.com/press/attachments/GreenIT-final-Mar.4.pdf
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Figure 2: Cause and effect diagram of factors influencing a sustainable ITIL V3 process design 

 

From the main problem in Figure 2 I deduced the main research question for this Master‘s thesis: 

“How can ITIL V3 processes become more ecologically sustainable using 

Business Process Redesign?” 

Several Accenture professionals validated the problem definition as I identified in Figure 2. Furthermore, 

I consulted these contacts for the validation of sub-problems. Since I only consulted a smaller number of 

Accenture professionals, I argue in the next paragraph why the problem definition and its sub-problems 

are really valid for research. Appendix I, Table 12, shows the set of consultants, including their expertise 

and the type of contact. 

 

Initially, I organised meetings with consultants 1 and 2. The first consultant identified that a sustainable 

implementation does not exist and that there is no insight in which ITIL processes are relevant among practitioners 

in the field. They do not have a clear notion how ecological sustainability concepts can be applied to ITIL 

V3. Consultant 2 was the initiator of the idea to adopt the process view within ITIL. Since he has an 

interest in Green IT, he is especially interested in how you should design ―green‖ ITIL processes. He also 

acknowledged that this perspective is unconventional. Neither consultants have any idea how sustainability 

could be measured and how much is generally used within ITIL processes. Consultants 3 and 4 bother never 

considered the possibility to “green” ITIL processes. However, they seem interested in this possibility. 

Consultant 5 is more sceptic about the idea; however, while brainstorming he identified possible 

processes which might become more ―green‖. This proved the sub-problem that there is no insight in which 

ITIL processes are relevant from an ecological sustainability perspective. I contacted the 6th consultant by e-mail. She 

found the lack of knowledge about a sustainable implementation a significant problem. I concluded the sub-

problem of the underdevelopment of Green BPM from my literature review (Slotboom, 2011). This literature 

review identified only a marginal amount of Green BPM articles. An overview of the results of these 

short interviews is shown in the Table 1 below: 

 

After the introduction of ITIL V3 in 2007, several ITIL professionals attempted to identify potential 

ITIL processes to make more ―green‖ (see references in paragraph 3.2). They also noticed that it was a 

shortcoming to not include ecological sustainability measures, which supports my first sub-problem. The 

second problem can be further supported by clear reasoning. Measuring a carbon footprint is a very 

extensive task. Generally, this measurement is done on an organisational level. Nowadays organisations 

are attempting to give insight in their emissions and what they do to reduce it (Corporate Social 

Responsibility policies). Therefore, it is a problem since ITIL processes are secondary business processes 
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which are a subset of the emissions on an organisational level. My third sub-problem I already clearly 

supported by the literature published in the field of Green BPM. The fourth sub-problem can also be 

supported by clear reasoning. As I mentioned, often sustainability is often defined on an organisational 

level. For this reason, no clear guidelines exist on how an ITIL implementation can become sustainable. 

Actions to make the implementation ―green‖ are therefore not clearly defined. 

 
Table 1: Results of the interviews 

Sub-problem # of mentions/other support 

No insight in which ITIL processes are relevant from an 
ecological sustainable perspective 

3/ several attempts in ―green‖ 
ITIL literature 

Marginal insight in a quantitative carbon footprint 2 / clear reasoning 

Underdevelopment of Green BPM Concluded from literature review 

Difficult to implement “green” practices within ITIL 2 / clear reasoning 

 

To further clarify the cause-and-effect diagram, the underlying causes are explained in the next 

paragraphs. 

 

Unaware which ITIL processes are relevant from an ecological sustainable perspective: This 

cause means that ITIL practitioners have not considered greening ITIL processes. Their focus has been 

on different topics than hardware optimisation and green maturity assessments. People do not know 

which processes are relevant for sustainable redesign and how this should be achieved. 

 

Marginal insight in a quantitative carbon footprint: Measuring ecological sustainability is a problem 

in general for organisations. No measurements are available, nor do they monitor relevant environmental 

data. For these reasons Accenture is unaware of the order of magnitude is of the carbon footprint of 

ITIL V3 processes. Furthermore, they have not defined which factors are relevant for creating a 

quantification of the carbon footprint.  

 

Underdevelopment of Green BPM: In this recently acknowledged research area a marginal number of 

articles have been published by BPM academics. Therefore, it is unclear which BPR best practices might 

contribute to a more sustainable process. To illustrate the underdevelopment of this research area, a 

―green‖ BPM workshop was only first organised at the 2010 BPM conference.  

 

Difficult to implement within ITIL framework: The last step of sustainable ITIL processes is the 

question implementing. Due to different underlying causes this is a great challenge. Different cultural 

impediments do exist, but practical factors also play a role in an ecological unsustainable implementation 

of ITIL V3 processes. 

 

Note: These first three causes take into account operational ITIL V3 processes. The last cause considers 

the problem during the implementation phase of these ITIL V3 processes. Because of the limited time 

scope I did not take this cause into account. 

 

1.2.1 Research questions 

Keeping the problem definition from paragraph 1.2 in mind, I defined the research questions and their 

sub-questions below. Only a subset of the problem-mess (Figure 2) is covered during this project because 

of the limited time scope of the project. The research questions for this project are:  
 

RQ 1: Which subset of ITIL processes is relevant for ecologically sustainable 

Business Process Redesign? 
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- What are the criteria for selecting a relevant operational ITIL process? 

- Which parts of the process models can be redesigned? 

RQ 2: What role does Business Process Redesign play in ecological sustainability 

within ITIL V3? 

- Which best practices of Reijers and Mansar‘s (2005) do have a significant impact on ecological 

sustainability within ITIL V3? 

- What is the effect on the criteria for assessing the effect of Business Process Redesign on 

ecological sustainability (from RQ1)? 

RQ 3: What is the quantitative impact of Business Process Redesign on the 

carbon footprint reduction for an ITIL V3 case study?  

- To what extent can these Business Process Redesign heuristics be implemented in the ITIL V3 

case study?  

- What do the current Change and Incident process models of the case study look like? 

- What ―Green‖ KPIs are relevant? 

- What is the difference between the As-Is versus the To-Be carbon footprint of the case study? 

Note: Not all ITIL processes can be analysed in the time scope of this thesis project. The first question is 
needed to identify a manageable subset of ITIL processes that can be analysed in the time scope of this 
project. 
 

These research questions identify relevant ITIL processes for ―green‖ Business Process Redesign and 

provide a sub-list of ―green‖ BPR best practices. Furthermore, the effect of the BPR best practices is 

quantified in a direct carbon footprint. Therefore, the answers partially solve the problem mess by giving 

insight what the role is of BPR within ITIL V3. 

 

1.3 Research methods 

In this paragraph I give an overview of all the methods I used throughout the project to get the answers 

to the research questions. Per individual research question I clearly define exactly what I did. These 

research phases can be linked to the research questions defined above. 

 

1.3.1 Research Phase 1: Selection of ITIL V3 processes for “green” business process 

redesign 

Normally a process for Business Process Redesign (i.e. a so-called problem process) is identified in 

advance by an organisation. In this case Accenture does not have identified an ITIL problem process. I 

investigated which two processes are relevant for ―green‖ BPR before actually starting the project. 

Methods I used to identify two problem processes are a documentation analysis and semi-structured 

interviews. As I indicated in the previous paragraph, a subset is required to make this project feasible 

within the time scope of this thesis project of 21 weeks. 

 

The reason why I chose for documentation analysis and semi-structured interviews is explained in 

Appendix III. Finally, I came up with two processes which are relevant for ―green‖ Business Process 

Redesign. Also, I described which variables I take into account in the remainder of my thesis.  

 

1.3.2 Research Phase 2: Design of a “green” BPR best practices sub-list applied to 

ITIL V3 

Within this research phase the BPR best practices theory based on Reijers and Mansar (2005) is extended. 

It investigates which of the BPR best practices do improve the ecological sustainability performance of an 

ITIL process. The design consists of three steps.  
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At first, I came up with a new design of Reijers and Mansar‘s (2005) devil‘s quadrangle. In this new design 

I incorporated the concept of ecological sustainability. The two distinct designs I considered are 

expressing ecological sustainability in the existing dimensions Time, Quality, Flexibility and Costs. The 

second design expresses ecological sustainability as an orthogonal dimension. 

 

The second step in this research phase is to select a subset which is composed of Reijers and Mansar‘s 

(2005) 29 best practices. The reason for composing a sub-list of the current 29 best practices is that I 

expect that several best practices are irrelevant from an ecological sustainability perspective. Moreover, 

testing all best practices would be cumbersome for respondents and can impede the reliability and validity 

but also the response rate.  

 

Subsequently, I tested the subset using an online survey. To avoid ambiguity, I posed the questions in a 

rather simple a short sentence. Furthermore, the concept of process change or redesign should be well 

understood by the target group. Also, the target group is familiar with the ecological sustainability 

concept. As a support, a definition is given to further clarify ecological sustainability. The target group are 

(green) BPM scientists and Green IT and BPM practitioners at Accenture. My reasoning behind the 

decision for using an online survey is explained in paragraph 4.3. 

 

As a final result, I presented a validated set of BPR best practices improving ecological sustainability 

within ITIL V3 in general. 

 

1.3.3 Research Phase 3: Implementation and evaluation of ”green” BPR sub-list within 

an ITIL V3 case study 

The set of best practices I gathered from the previous research step is tested on applicability and 

feasibility and validity within the IT Infrastructure Library. To quantify the implemented best practices I 

used the process LCA method. Next, to quantify the order of magnitude of the manufacturing CO2 

emissions I used the EIO LCA method (www.eiolca.net). I selected a case of a large organisation in the 

Netherlands. More background information about the case-study is defined in Appendix I, Table 13. As a 

starting point for this research phase I modelled the process models of the case study in BPMN notation.  

For the implementation phase I set up a semi-structured interview to ask involved ITIL practitioners to 

what extent the process change can take place within the case study. I showed these ITIL practitioners 

the ―green‖ BPR heuristics I found in the previous research phase and asked them for feedback to refine 

my theory from research phase 2. The decision I made to select the interview-method is further 

motivated in paragraph 5.1.  

 

Furthermore, for implementation of the ―green‖ BPR heuristics I selected focus groups to quantify the 

effect of BPR within ITIL V3. The involved employees filled in my Excel spread sheet gathering the 

amount of CO2 emitted in the process. This spread sheet also reported the usage of ―green‖ BPR 

heuristics by the focus groups. In paragraph 6.1 I elaborate on why I decided to select focus groups 

instead of other methods.  

 

The evaluation of this research phase consists of two parts. Firstly, I compared the results of the 

quantification with the qualitative subset of BPR best practices I identified in research phase 2. Secondly, 

I analyse the results of the quantification to determine whether the selected processes from the case study 

are indeed relevant for ―green‖ BPR.  
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In the next paragraph I give the deliverables for this project. These deliverables are the outcomes of the 

research questions and research methods defined in the previous paragraphs. 

 

1.4 Deliverables 

This project examines the effect of business process redesign on the reduction of ecological sustainability. 

To demarcate the Master‘s thesis, I defined the deliverables of the project below. These deliverables can 

be linked to the selected research- and sub-research questions I defined in paragraph 1.2. 

 

The assignment has the following deliverables: 

Research question 1: 

 Definition of ecologically sustainable criteria 

 Selection of two relevant ITIL V3 processes (from an ecological sustainable perspective). 

Research question 2: 

 Design of BPR best practices sub-list affecting the ecological sustainability of ITIL V3 processes. 

Research question 3: 

 ITIL BPMN process models 

 Implementation of ―green‖ BPR best practices within a case study of ITIL V3 processes  

 Quantification of the direct carbon footprint of the redesigned ITIL V3 processes compared to 

the current ITIL V3 processes within the case study  

 Evaluation of quantitative outcomes of implemented BPR best practices and expected 

improvement areas of ITIL case study processes. 

 Comparison of quantitative outcomes of implemented BPR best practices and qualitative 

outcomes of qualitative BPR sub-list. 

 

1.5 Contributions 

This thesis makes the following contributions. First of all, I extended the devil‘s quadrangle by including 

ecological sustainability as a dimension. Secondly, I develop ―green‖ Business Process Redesign best 

practices within ITIL V3. Thirdly, I perform a ―green‖ BPR best practices implementation within the 

ITIL V3 case study (if possible) and make a quantification in kgCO2. Finally, I compared the 

quantification results of the As-Is with the To-Be results. 

 

1.6 Outline 

Below, Figure 3 shows the flow-chart of the content of this project. These steps are positioned in 

chronological order. In essence, the graphical presentation is a summary of paragraph 1.3. Chapter 1 and 

2 are not shown in the overview since Chapter 1 is the introduction, Chapter 2 consists of preliminaires, 

which describes the research background of the project.  

Figure 3: Overview of the design steps  
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2. Preliminaries 
Chapter 1 touched upon several subjects. These subjects are the IT Infrastructure Library V3, BPM and 

BPR and ecological sustainability. In this chapter I discuss each of these concepts in short. For more 

background information on the subjects, I refer to Appendix II, Table 14 and Table 15. In this Appendix 

I elaborate on each of these individual subjects. Moreover, I clarify the relations between the subjects in 

Appendix II, Table 18. 

 

2.1 IT Infrastructure Library 

The IT Infrastructure Library® (ITIL) is the most widely accepted approach for IT service 

management in the world. Organisations use this framework to establish and improve capabilities in 

service management (Taylor et al., 2007).  

 

Before further elaborating on ITIL, some basic concepts are defined in advance (Addy, 2007): 

- ITIL: Is a documented set of processes designed to define how a company's IT functions can 

operate. It contains a series of statements defining the procedures, controls and resources that 

should be applied to a variety of IT related processes. 

- IT Service Management: Is the planned and controlled utilisation of IT assets (including systems, 

infrastructure and tools), people and processes to support the operational needs of the business 

as efficiently as possible whilst ensuring that the organisation has the ability to quickly and 

effectively react to unplanned events, changing circumstances and new business requirements as 

well as continuously evaluating its processes and performance in order to identify and implement 

opportunities for improvement. 

- Service: Is a means of delivering value to customers by facilitating outcomes customers want to 

achieve without the ownership of specific costs and risks. Services facilitate outcomes by 

enhancing the performance of associated tasks and reducing the effect of constraints. 

The ITIL lifecycle consists of five different stages as shown in (Figure 4). Service design, transition and 

operation are progressive stages that represent change and transformation. Service Strategy represents 

policies and objectives. Continual service improvement represents learning and improvement. 

 

 

Figure 4: ITIL V3 service lifecycle (Taylor et al., 2007)  

 

Taylor et al. (2007) defined these five stages as follows:  

- Service strategy: Provides guidance on how to design, develop and implement service 

management not only as an organisational capability but also as a strategic asset. 
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- Service design: Provides guidance for the design and development of services and service 

management processes. 

- Service transition: Provides guidance for the development and improvement of capabilities for 

transitioning new and changed services into operations. 

- Service operation: Provides guidance on achieving effectiveness and efficiency in the delivery and 

support of services so as to ensure value for the customer and the service provider. 

- Continual service improvements: Provides guidance in creating and maintaining value for 

customers through better design, introduction and operation of services. 

Appendix II, Table 14 denotes the sub-stages of the ITIL V3 lifecycle. 

 

2.2 Business Process Management and Redesign 

Within the research area of Information Systems, different streams exist. For the optimisation of ITIL V3 

processes, the area of Green Business Process Management and Redesign is applied. The Business 

Process Management lifecycle of Weske et al. (2004), shown in Figure 5, consists of four different stages; 

diagnosis, process design, systems configuration and process enactment.  

 

Figure 5: Business Process Management Lifecycle (Weske, van der Aalst and Verbeek, 2004) 

 

The focus of this Master‘s thesis is especially on the diagnosis and process design stages. These stages are 

defined as follows by Weske et al. (2004): 

- Diagnosis phase: The operational processes are analysed to identify problems and to find possible 

improvements.  

- Design phase: The processes are (re)designed 

 
Figure 6: Devil’s quadrangle (Reijers and Mansar, 2005) 

 

The article in the area of Business Process Management Redesign published by Reijers and Mansar (2005) 

can be positioned within process design. An overview of the proposed BPR best practices is shown in 

Appendix II, Table 16. The effect of these best practices is currently gauged by four different factors (i.e. 
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quality, time, costs and flexibility). This is depicted in Figure 6. The light green line shows the current 

performance of the business process, whereas the dark green line shows the augmented performance 

achieved by implementing the best practice. 
 

2.3 Ecological sustainability 

Dyllick and Hockerts (2002) defined ecological sustainability as using natural resources that are consumed 

at a rate below the natural reproduction, or at a rate below the development of substitutes. They do not 

cause emissions that accumulate in the environment at a rate beyond the capacity of the natural system to 

absorb and assimilate these emissions. Finally they do not engage in activities that degrade eco-system 

services.‖ I refined this general concept to Green IT/IS (Green Information Technology/Systems) in the 

next subparagraph. Secondly, I come up with an appropriate measurement dimension to express 

ecological sustainability. Finally, I choose a method to measure ecological sustainability. 

 

2.3.1 Green IT/IS 

To get a clear notion of what Green IT/IS exactly involves and where it can be positioned within the 

general concept of sustainability, I conducted a literature study in advance (Slotboom, 2011) In this 

literature study I developed a scheme to specify the scope of Green IT/IS. Appendix II, Figure 14 shows 

this scheme.  

 

Within this scheme, I positioned Green IT/IS under ecological sustainability since it is a subset of how 

ecological sustainability can be achieved. I identified two branches under Green IS/IT. These are Green 

IT and Design of Green IT systems. This represents the following: 

- As a polluter: Considers the IT as a problem. Examples are inefficient IT resources (in operation), 

the polluting effects of the production and disposal of IT systems.  

- As a solution: The smart use of IT resources to decrease the carbon footprint of organisations. 

This can be achieved by using IT to automate, transform and informate. Examples are 

telecommuting systems to reduce fuel consumption, digitalisation to reduce paper-use. 

To put the outcomes of the sustainability scheme into the perspective of ecological sustainability, the 

definition of Goodland (1995) is used. Goodland (1995) distinguishes the use of renewable and non-

renewable resources on the source side and pollution and waste assimilation on the sink side.  

 

2.3.2 Ecological sustainability dimension 

Currently, each of the current BPR dimensions can be unambiguously measured with the following units 

of measurement.  

- Time: can be measured in hours or days 

- Quality: can be measured in customer satisfaction or number of errors/rework 

- Cost: can be measured in a monetary value 

- Flexibility: can be measured in several ways which depends on the context. The main focus of 

flexibility is heterogeneity. Examples are the number of tasks an employee can perform, the 

number of ways a task can be performed.  

The question is how Ecological sustainability can be measured unambiguously? Below I explain what an 

appropriate measurement for Ecological Sustainability might be. 

 

Nowadays one of the major concerns is the rise in global temperature due to the enhanced greenhouse 

effect. This is caused by human induced release of GHGs into the atmosphere (Pandey et al., 2011). Six 

important greenhouse gases exist (GHGs): 
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- Carbon dioxide (CO2) 

- Methane (CH4) 

- Nitrous oxide (N2O) 

- Set of perfluorocarbons (PFC) 

- Hydrofluorocarbons (HFC) 

- Sulphur hexafluoride (SF6) 

These gases do not have an equal capacity to cause global warming. Their strengths depend on the 

radiative forcing it causes and the average time for which that gas molecule stays in the atmosphere. The 

average warming it can cause is also known as the global warming potential (GWP), which can be 

calculated mathematically and is expressed relative to that of CO2 (Pandey et al., 2011). The unit of GWP 

is the carbon dioxide equivalent (CO2-equivalent).  

 

Alternatives to CO2 are presented by Junilla (2006). He analysed other gases than CO2 as well. These 

gases are: 

- Acidification gases (kg SO2-equivalents)\ 

- Summer smog (kg C2H4-equivalents) 

- Eutrophication (kg PO4
3—equivalents) 

- Heavy metals (g Pb-equivalents) 

From an ecologically sustainable perspective these gases are relevant as well. However, the Kyoto 

protocol, one of the most influential agreements, does not give priority to these gases 

(http://unfccc.int/resource/docs/convkp/kpeng.pdf). Finally, I also considered the expression of 

ecological sustainability in another dimension than a particular gas. In Goodland (1995), Bartlett‘s Laws 

are defined. One of these laws states that: ―Humans will always be dependent on agriculture so land and 

other renewable resources will always be essential.‖ This means that the available land is also an indicator 

of ecological sustainability Furthermore, agriculture is dependent on the availability of water. 

 

2.3.3 Environmental Life-Cycle Assessment 

To date, many products are analysed and an attempt is made to determine their CO2-emissions. This 

method is called the Environmental Life-Cycle Assessment (LCA).  

 

The LCA gives a complete picture of inputs and outputs with respect to the generation of air pollutants, 

water use and wastewater generation, energy consumption, GHGs emitted or any other similar parameter 

of interest and cost-benefit initiatives (Pandey et al., 2011). It is a systems-view in the environmental 

evaluation of products, materials and processes. This approach attempts to quantify environmental 

burdens over the entire life-cycle of a product from raw material extraction, manufacturing and use to 

ultimate disposal (Joshi, 1999). Pandey et al. (2011) made a distinction between direct emissions and 

indirect emissions. Appendix II, Figure 15 shows the distinction between the different scopes one can 

consider during a carbon footprint measurement. 

 

Basically, two different LCA approaches can be distinguished. Pandey et al. (2011) defined these as: 

- Top-down or input-output analysis (IO) 

- Bottom-up or process analysis (PA) 

In essence, these two approaches make the same attempt to quantify the ecological burden over a certain 

life-cycle. In the next paragraph I explain the differences that exist between these methods. 

 

http://unfccc.int/resource/docs/convkp/kpeng.pdf
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The first approach, the Input-Output Lifecycle Analysis represents the environmental impacts from a 

change in demand for an industry sector. These demands are expressed in monetary transactions between 

industry sectors in mathematical form. This represents a collection of several industry types and this 

aggregation leads to uncertainty in how well a specific industry is modelled 

(http://eiolca.net/Method/Limitations.html). The example given is in the Electronic Computer 

Manufacturing sector, which produces hand-held computers (PDAs), laptops, desktops, workstations, 

and mainframe computers. Basically, these different producers work with the same processes and are 

therefore grouped together in a single sector. For this reason, the method is limited in its ability to model 

the effects of "producing one laptop" but is good at modelling the effects of the Electronic Computer 

Manufacturing sector as a whole (http://eiolca.net/Method/Limitations.html). The Process Analysis 

one itemizes the inputs (materials and energy resources) and the outputs (emissions and wastes to the 

environment) for a given step in producing a product 

(http://www.eiolca.net/Method/LCAapproaches.html). Therefore, for a simple product, such as a 

disposable paper drinking cup many production steps might be included in the analysis. For example, one 

might list the paper and glue for the materials, the electricity or natural gas for operating the machinery to 

form the cup for the inputs, and one might list scrap paper material, waste glue, and low quality cups that 

become waste for the outputs. The problem of a Process Analysis is the bottom-up nature. One needs to 

come to consensus about the boundaries. Typically, on-site and first-order, sometimes second-order 

impacts are considered (Zur Mühlen et al., 2011). A third approach is the Hybrid LCA. This approach is 

basically a combination of the two aforementioned approaches and therefore not considered as a distinct 

method. It allows preserving the detail and accuracy of bottom-up approaches in lower order stages, while 

higher-order requirements are covered by the input-output part of the model. This hybrid method 

embeds process systems inside input-output tables. To gain more insight in this method I refer to the 

Green Design Institute of Carnegie Mellon. (www.eiolca.net/tutorial/ScreencastTutorial/video3.swf). 

 

In Appendix II, Table 17, the advantages and disadvantages of the EIO and process LCA are listed. 

 

Figure 7: Contribution of the main activities to the environmental impact of the median organisation (Junnila, 2006) 

 

Researchers have frequently applied the LCA analysis in the manufacturing industry. Remarkably, this 

approach has rarely been applied in the service industry. Junnila (2006) made an attempt to apply the LCA 

approach in this prevalent type of industry. In his paper they identified, based on several case studies, the 

most contributing factors to the carbon footprint of service organisations. Figure 7 presents the five most 

contributing CO2 contributors in service organisations. A more detailed specification of these main 

contributors is shown in Appendix II, Figure 16.   

http://eiolca.net/Method/Limitations.html
http://eiolca.net/Method/Limitations.html
http://www.eiolca.net/Method/LCAapproaches.html
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3. ITIL process selection procedure and analysis 
In the previous chapters I concluded that Accenture‘s practitioners are interested in examining the effect 

of ―green‖ Business Process Redesign within the IT Infrastructure Library V3. However, Accenture does 

not know which ITIL V3 processes are suitable for redesign from an ecological sustainable perspective. 

Within Accenture unaware which of the 26 ITIL V3 processes are ecologically ―unsustainable‖. Since 

there is no specific ITIL process within Accenture identified as ―problem process‖, a preceding 

procedure needs to be started to identify relevant ITIL V3 processes. The outcome is that two ITIL V3 

processes suitable for Business Process Redesign in general are selected. 

 

The remainder of this chapter is as follows. Firstly, I describe how I conducted semi-structured interviews 

and analysed documentation about (―green‖) ITIL V3. I present the generic outcomes of these 

documentation analysis and interviews that show which ITIL processes are relevant. In the final 

paragraph I elaborate on the specific process parts and analyse which are potentially unsustainable 

 

3.1 Setup of ITIL processes selection 

I used two methods to identify potential problem processes for ―green‖ BPR within ITIL V3. These two 

methods are documentation analysis and semi-structured interviews. I motivate why I selected these 

two research methods in Appendix III, Table 19. I performed the documentation analysis using ITIL V3 

books and ITIL practitioners‘ documents. From this analysis I listed the potential ITIL V3 processes and 

potential ―green‖ improvements. The rough setup of the semi-structured interviews is shown in 

Appendix III, Table 20. It shows the main questions of the semi-structured interviews. During the 

interviews there was also space for brainstorming.  

 

3.2 Results of the ITIL processes selection 

The next paragraph gives the results of the documentation analysis and semi-structured interviews. The 

results of the ITIL processes search are listed in Table 2 and Table 3. 

 
Table 2: Document search results of ITIL process selection  

Author(s): Findings: 

Bakker and Van 

Heuven van 

Staereling (2010) 

Explicitly mention the role of processes within ecological sustainability. Processes 

need to be actively executed in a sustainable way, but this should also be 

encouraged. The other three factors are people, technology and partners/suppliers 

which together form a holistic view. 

BCS (2009) Proposes effective process management to achieve ecological sustainability. They 

related other Business improvement methods like Lean and Six Sigma to achieve 

sustainability. Therefore, their ideas can also be useful in the area of BPR. 

Cater-Steel and 

Tan (2010) 

They identified for each phase of the ITIL V3 Lifecycle proposition to improve the 

ecological sustainability. Their focus is on the procurement, use and operation and 

re-use, recycling and disposal of ICT products and services. It especially focusses on 

Green IT. 

Cherrington and 

Greenway (2008) 

Partially focus on processes, partially on hardware optimisation. Possible 

improvement processes are: Capacity-, change-, configuration-, incident- and 

service-level management. A process perspective is taken for incident management. 

Herein the implications are discussed of virtualisation versus the physical solution 

of incidents on sustainability. Furthermore, Change management could be 

improved by virtually carrying out meetings instead of travelling.  

Dubey and 

Hefley (2011) 

Especially focus on hardware optimisation like data centre optimisation. They do 

not consider ITIL from the process side.  
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Ferris (2010) Covers Green ITIL as well from a hardware perspective as a process perspective. 

They acknowledge the findings of Cherrington and Greenway (2008). 

O’Neill (2010) Argues that Green IT should be incorporated within ITIL V3. Changes are 

especially proposed in the field of hardware. For each phase of the ITIL V3 

lifecycle propositions are made.  

 

As mentioned, after the document search phase, I conducted semi-structured interviews with consultants 

at Accenture. During these interviews I used the acquired knowledge to support the respondents and 

guide them if something was unclear. Furthermore, I made an attempt to let them think differently and to 

let them take a process perspective. 

 
Table 3: Interview results of ITIL processes selection  

Author(s): Findings: 

Respondent 1 Is interested in Green IT. He is not specialised in ITIL but has much practical 

experience in this field. He noticed that hardware most of the time is the aim of 

greening IT(IL). Therefore he is interested in what process change can do within 

ITIL. He thinks about incident/problem and change management (what is the 

effect of travel?) and supplier management (what can JIT procurement do?). For 

the latter he noticed that he also easily tends to come up with hardware solutions.  

Respondent 2 Is also a non-specialised ITIL consultant, but also has much practical experience in 

the field of service management. He understands the process view and thinks about 

change management since this process is very popular within organisations. Within 

this process a lot of travel exists, but often also much paper-based work. Since this 

process is frequently implemented within organisations, the benefits can also be 

significant. 

Respondent 3 Is an experienced ITIL practitioner. The process view was new to him, and 

therefore he proposed a mix of hardware and process solutions. For the process 

focus he mentioned the combination of event/incident and problem management 

to be improved. Also hardware related solutions do make a significant difference in 

his opinion. 

Respondent 4 Is an ITIL and Green IT practitioner. In the past he focussed on datacentre 

optimisations. To him, the process view is totally new and he is curious about the 

possible process solutions. No concrete ITIL processes were proposed, but he 

recommended imagining an area of 1 squared meter of land and to think about all 

the involved suppliers who constructed this small area but also the cultural aspects. 

This enables the possibility to come up with a footprint. Therefore, many factors 

influence the extent of greenness within ITIL V3. 

 

In the next subparagraph I discuss the findings to come to the conclusion. 

 

3.2.1 Discussion 

My first remark on the results from my documentation analysis is that, within Green ITIL literature a 

process view is already acknowledged, though very marginally. Bakker and Van Heuven van Staereling 

(2010), the BCS (2009), Cherrington and Greenway (2008) and Ferris (2010) acknowledge the need for 

process change within IT service management. Especially Cherrington and Greenway (2008) proposed 

concrete process improvements for greening ITIL. Generally, the authors of these documents especially 

stress the hardware side of greening ITIL 
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I conducted the interviews with the results from my documentation analysis in mind. As expected, some 

consultants had difficulties imagining the process change within ITIL. Respondents easily tended towards 

green hardware solutions since it is currently the most popular solution to green ITIL. Therefore, a 

process view was sometimes difficult to imagine for the respondents. This approach is also frequently 

used within literature. After I introduced and explained the idea to green ITIL from a process view, their 

understanding of green process change improved and subsequently ideas were proposed (Table 3). In 

literature as well as by respondents Change and Incident management were considered potentially 

unsustainable. Furthermore, I noticed that these respondents also mentioned these processes because 

they are widespread implemented in organisations. Basically, all organisations that have implemented 

ITIL also have implemented Change and Incident Management processes.  

Looking at other ITIL processes, some other processes might be interesting as well. Demand, Capacity, 

Supplier and Availability Management were mentioned by the authors and respondents as well. For 

example, SLA exists for Availability Management which might reduce the energy consumption of 

hardware. Another example is the supplier management process. This process defines how to select 

―green‖ hardware. It answers the question what kind of hardware is the most ecological friendly? For this 

reason, these processes are more related to hardware-oriented solutions.  

 

3.3 Final selection of unsustainable ITIL processes 

I selected Change management and Incident management from a case study as part of the scope for the 

thesis. I made this decision based on the results presented in the previous paragraph. In the next 

paragraphs I will explain the reasons for selecting these processes. As described in Chapter 2, each ITIL 

process is independent in the sense that they can be theoretically implemented without the need to 

implement other ITIL processes. A certain process can be defined without the need of another one. 

Therefore, within organisations, often only the most significant processes are well defined. For this 

reason, the BPM lifecycle (Figure 5) can be put on both processes (i.e. Change and Incident 

Management). I mentioned in the previous paragraph practitioners easily tended to mention green 

hardware solutions. I ignored this aspect during the selection of ―unsustainable‖ ITIL processes. The next 

question then, is to find other ecological unsustainable parts of the process from an operational 

perspective. 

 

The first reason why I selected these processes is because of its richness of improvement areas. I 

identified that in these processes travel, electricity and paper-usage play a significant role. These variables 

are in line with the results Junilla (2006) found in his research. Secondly, from the results in paragraph 3.2 

I identified that Change and Incident Management processes are basically one of the most frequently 

implemented ITIL processes. Therefore the impact on ecological sustainability is rather high in total. 

 

3.4 ITIL process models 

The chosen ITIL processes are defined in this paragraph. This paragraph is structured as follows. Firstly, 

I give a description of the Change management process using the official ITIL books. Secondly, I 

elaborate the Incident management process as well. At the same time I come up with potential areas for 

―green‖ Business Process Redesign. 
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3.4.1 Change management process 

Within the official documentary of the OCG, the change management process is defined as in Figure 8. 

Change management is: 

The Process responsible for controlling the Lifecycle of all Changes. The primary objective of Change Management 

is to enable beneficial Changes to be made, with minimum disruption to IT Services (Taylor et al., 2007). 

 

A change is defined as (Taylor et al., 2007): 

The addition, modification or removal of anything that could have an effect on IT Services. The 

Scope should include all IT Services, Configuration Items, Processes, Documentation, etc. 

 

As mentioned at the beginning of this paragraph, I elaborated on the Change management process from 

an ecologically sustainability perspective. The high level process is used as a guideline to identify 

unsustainable process parts (i.e. defining the process on a task level) 

 

Figure 8: Standard change management process (Taylor et al., 2007) 

 

Each of the high level process parts are further described individually below. 

Create and record Request for Change (RFC): A change is raised by a request from the initiator. For 

example, this may be a business unit that requires additional facilities, or problem management staff 

instigating an error resolution from many other sources (Taylor et al., 2007). For major changes and/or 

financial implications, a change proposal may be required. This contains a full description of the change 

together with a justification. This change may be logged in several ways. The procedure is that proposals 

or RFCs can be submitted on paper-forms, e-mail or via a web-based tool. 

 

Review the RFC: Within the review process incomplete or unauthorised requests should be filtered out. 

This might reduce paper for printed requests and time needed by employees. 

 

Assess and evaluate change: If it is decided that the change request is worthwhile to discuss, the impact 

on the services needs to be determined. Per company the impact assessment forms differ to determine 

the impact on the business. This assessment and evaluation is normally done in a Change Advisory Board 



Page 31 of 128 

meeting (CAB). It differs whether a CAB is face-to-face or electronically. During physical CAB meetings 

documents are normally printed for discussion. This might also cause travel to attend meetings. 

 

Authorise change: Sometimes formal authorisation is needed for a change. The levels of authorisation for 

a particular type of change should be judged by the type, size or risk of the change (Taylor et al., 2007). 

This might be a Global CAB or the Board of Directors. The culture of the organisation dictates, to a large 

extent, the manner in which changes are authorised. Normally, this is discussed during the previous step, 

which is a matter of approval or not. Therefore I do not expect significant CO2 emissions as part of this 

process activity. 

 

Co-ordinate change implementation: The authorised change request is handed over to the right technical 

groups for building and testing the changes. This building ranges from hardware building and testing to 

software implementations. Change management has responsibility for ensuring that changes are 

implemented as scheduled. This is largely a coordinating role as the actual implementation is the 

responsibility of others (i.e. hardware specialists will implement hardware changes) (Taylor et al., 2007). 

Furthermore, during this coordination role, coordination meetings take place with several stakeholders.  

 

Review and close change record: Results should be reported for evaluation to those who are responsible 

for managing changes.  

 

Change review (Post-implementation review) should be carried out to confirm that the change has met its 

objectives. This review takes place after a certain period has elapsed. This process will involve CAB 

members since change reviews are a standard CAB agenda item. The RFC should be formally closed in 

the logging system. Usually this is done electronically and therefore I do not expect significant CO2 

emissions. 

 

3.4.2 Incident management process 

The standard incident management process is shown in Figure 9 below. Taylor et al. (2007) defined 

incident management as: 

The Process responsible for managing the Lifecycle of all Incidents. The primary Objective of 

Incident Management is to return the IT Service to Customers as quickly as possible (Taylor et al., 2007) 

 

An incident itself is defined by Taylor et al. (2007) as: 

An unplanned interruption to an IT Service or reduction in the Quality of an IT Service. Failure 

of a Configuration Item that has not yet affected Service is also an Incident. For example Failure of one disk from 

a mirror set. 
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Figure 9: Standard incident management process (Taylor et al., 2007) 

 

Incident identification: Incident identification plays a significant role in the greenness of ITIL. Incidents 

can be identified by several means. The four means of identifying incidents are: 

 

1. Telephone 

2. E-mail 

3. Web interface 

4. Event management 

 

The last two ways of incident identification are examples of task automation and require less employees. 

The availability of such tools might determine the extent of greenness. 

 

Incident logging: All incidents must be logged and date/time stamped. Usually this is logged in an 

electronic database. All relevant information about the incident is stored here.  

 

Incident categorisation: Incidents should be assigned to a certain category to determine the type of 

incident. This categorisation is based on the logging from the previous step. The categorisation scheme 

may vary between organisations. 
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Incident prioritisation: Based on the logging a prioritisation code is assigned to the incident which 

determines how an incident is handled both by support tools and support staff. The prioritisation is 

determined by the urgency and impact of an incident. Normally, this step goes hand in hand with the 

categorisation. Mostly, this is done electronically and probably does not involve significant CO2 

emissions. 

 

Initial diagnosis: An initial diagnosis by service desk personnel can be done telephonically. Sometimes the 

service desk can solve the incident while the client is waiting. Otherwise, other support groups should be 

contacted.  

 

Functional/Management escalation: If it becomes clear that the Service Desk is unable to resolve the 

incident itself, the incident is escalated for further support (Taylor et al., 2007). Appropriate support 

groups are contacted. The Service Desk should keep the user informed of any relevant escalation that 

takes place and ensure the incident record is updated. 

 

Investigation and diagnosis: If a fault is being reported, some investigation and diagnosis is needed. 

Involved support groups will investigate what has gone wrong. This step can be taken by remote desktop 

support; however in case of a hardware incident this does not make sense.  

 

Resolution and recovery: When a potential resolution has been identified, this should be applied and 

tested (Taylor et al., 2007). The specific actions to be undertaken and the people who are involved in 

taking the recovery actions may vary, depending upon the nature of the fault. Actions might include: 

 

- Asking the user to undertake directed activities on their own desk top or remote equipment 

- The Service Desk implementing the resolution either centrally (say, rebooting a server) or 

remotely using software to take control of the user‘s desktop to diagnose and implement a 

resolution 

- Specialist support groups being asked to implement specific recovery actions (e.g. Network 

Support reconfiguring a router) 

- A third-party supplier or maintainer being asked to resolve the fault 

 

An important factor affecting which action is chosen is whether it is a software or hardware related 

incident. Remote desktop applications can only be used for software incidents. Faulty hardware cannot be 

solved remotely. 

 

Incident closure: At the end, the service desk should check that the incident is fully resolved and clients 

are satisfied and willing to agree the incident can be closed (Taylor et al., 2007). Steps to undertake are 

filling in incident documentation and conduct a user satisfaction survey. Finally the incident record can be 

formally closed. I do not expect CO2 emissions related to this activity since this is a matter of checking 

electronically the status of the incident and close it.  
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4. Qualitative selection of “Green” Business Process Redesign best 

practices 
In Chapter 3, I selected two ITIL V3 processes (i.e. Change and Incident Management). In this chapter, I 

analysed the current BPR best practices from Reijers and Mansar (2005) and listed potential heuristics 

improving ecological sustainability within ITIL V3. Finally, I defined a significant sub-list of ―green‖ BPR 

heuristics using qualitative online surveys.  

 

The next paragraphs are built up as follows. At first, I argue why a fifth dimension should be added to the 

current devil‘s quadrangle. Currently, the effect of BPR best practices are measured by the devil‘s 

quadrangle in four dimensions (i.e. Quality, Time, Flexibility and Costs) Secondly, I made a subset of BPR 

best practices, potentially improving ecological sustainability. My reasoning behind this was that testing 

the effect of 29 best practices on ecological sustainability (Reijers and Mansar, 2005) is rather 

cumbersome. Also, I expected that not all these best practices affect the ecological performance of a 

process. Thirdly, I elaborate on the setup of my online-surveys. The fourth paragraph discusses the results 

of these surveys. The chapter ends with a subset of significant ―green‖ BPR best practices. . 

4.1 Extension of the devil’s quadrangle 

For the purpose of this project I extended the devil‘s quadrangle with the ecological sustainability 

dimension.  

 

 
Figure 10: Proposed devil’s quadrangle (Seidel et al., 2011) 

 

In Figure 10 the proposed extension of Seidel et al (2011) to the current devil‘s quadrangle is shown. In 

their Call for Action they propose to add ecological sustainability to determine the performance of a 

particular business process. However, in their article it has not been argued why a fifth dimension should 

be added to the current devil‘s quadrangle of Reijers and Mansar (2005). In the next subparagraphs I 

argue why the fifth dimension of ecological sustainability is needed. First, the focus of existing process 

improvement tools is further elaborated. Subsequently, a first design is proposed incorporating ecological 

sustainability in the existing dimensions. Finally, the design is refuted and I come up with a second design. 

 

4.1.1 Focus of existing process improvement concepts 

For a clarification of the added value of ecological sustainability a deeper understanding needs to be 

obtained of the four existing dimensions (i.e. quality, time, flexibility and cost). Several methods in the 

field exist aiming at the improvement of these dimensions. Well known process improvement tools are 

Lean, Six Sigma, Just-In-Time (JIT) and Total Quality Management (TQM). I discuss these tools 

individually in short.  
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Nave (2002) defined the purpose of Six Sigma as a tool to reduce costs by reducing the variability in the 

processes which leads to decreased defects. Six sigma is a method that can be used to improve process 

capability and enhance process throughput. Furthermore, Six sigma a method that can be used to reduce 

waste, increase customer satisfaction, and improve financial results (Revere et al., 2004). 

 

Lean is defined by Womack and Jones (1994) as the systematic removal of waste by all members of the 

organisation from all areas of the values stream. Lean is often referred to as a cost-reduction mechanism 

(Achanga et al., 2006; Bicheno, 2004). Lean strives to make organisations more competitive in the market 

by increasing efficiency, decreasing costs incurred due to elimination of non-value-adding steps and 

inefficiencies in the processes (Motwani, 2003) as well as reducing cycle times (Sohal and Egglestone, 

1994) – and increasing profit for the organisation (Claycomb et al., 1999). Furthermore, ―Lean 

manufacturing is aimed at the elimination of waste in every area of production including customer 

relations, product design, supplier networks, and factory management‖ (Phillips, 2000, p. 23). 

 

JIT can be described as a method to redesign production systems. This affects the whole supply chain; 

from the receipt of raw materials to the shipment of the finished product. JIT strives, like six sigma, to 

eliminate waste within this system (Chong et al., 2001). Aghazadeh (2004) claimed that JIT also has the 

purpose to cut costs and eliminate waste. 

 

The purpose of TQM, as with any change method, is to improve organisational performance. TQM 

emphasises the importance of satisfying customer requirements in terms of availability, delivery, reliability, 

maintenance, and cost effectiveness (Al-Mashari and Zairi, 2000). It also strives towards zero-defects. In 

short, as the name already reveals, it tries to improve the quality towards customers. 

 

Given these definitions, I concluded that these process improvement methods are related to all the 

dimensions of the devil‘s quadrangle (Reijers and Mansar, 2005). Remarkably, costs are particularly 

considered from a waste perspective. I clarify the relationship between waste and ecological sustainability 

below. 

 

Obviously, the reduction of waste enhances the ecological sustainable performance. This can be verified 

considering the definition of ecological sustainability. It can be defined as: only using natural resources 

that are consumed at a rate below the natural reproduction, or at a rate below the development of 

substitutes. The waste should not cause emissions that accumulate in the environment at a rate beyond 

the capacity of the natural system to absorb and assimilate these emissions. Finally they do not engage in 

activities that degrades eco-system services (Dyllick and Hockerts, 2002). A distinction can be made 

between the sink side and the source side (Goodland, 1995). In other words, the sink side deals with 

waste emission, whereas the source side deals with the consumption side. To achieve a holistic approach, 

ecological sustainability principles should be applied to the procurement, operations and disposal.  

 

In the next two subparagraphs I come up with two potential designs for expressing ecological 

sustainability in the devil‘s quadrangle. 

 

4.1.2 Design 1: Expressing ecological sustainability in existing dimensions 

Considering the theory defined in the previous subparagraph, one could argue that a fifth dimension is 

not needed to express ecological sustainability and that it can be expressed in the existing dimensions (i.e. 

quality, time, flexibility and cost).  

 

Quality, the first dimension,could be related to the variability within the process. Six sigma attempts to 

reduce the variability within the process to achieve higher customer satisfaction and hence reduce waste. 
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Furthermore, TQM attempts to increase the quality as well and remove defects within the process. 

Therefore, it seems that a higher quality can also be related to a lower amount of waste and thus higher 

ecological sustainability. The relationship is as follows: 

Less variability/defects → higher quality → less waste → higher ecological sustainability. 

 

Secondly, the (throughput) time needed to execute a task might also be related to ecological sustainability. 

This idea is derived from six sigma. This concept tries to decrease the variability and therefore the 

number of defects. By achieving this the throughput time is decreased as well. For this reason time and 

waste are related. The relationship can be defined as: Less inefficiencies → less time → higher ecological 

sustainability 

 

Thirdly, flexibility could mean that more options are available to execute a task and therefore a more 

efficient path can be selected. Lean strives for efficient processes and the removal of inefficiencies. The 

result is the reduction of waste. Moreover, JIT can be seen as a flexible design of a production system. A 

flexible delivery of raw materials within the supply chain is achieved and thereby the reduction of waste. 

A higher flexibility could potentially decrease the waste of a process. The identified relationship is: 

Flexibility in delivery → higher flexibility → less waste → higher ecological sustainability. 

 

A relationship between sustainability and cost, the last dimension, can also be determined. In general, if 

you would become more ecologically sustainable, less is used from the input side and less is wasted from 

the output side. For this reason the costs will go down. Less resources → less costs → less waste → 

higher ecological sustainability. 

 

Next, I come up with a second design to incorporate sustainability in de devil‘s quadrangle. 

 

4.1.3 Design 2: Expressing ecological sustainability as an orthogonal dimension 

In this subparagraph I discuss the expression of sustainability as an orthogonal dimension. 

 

In subparagraph 4.1.1 I defined the relation between the existing dimensions and waste. However, 

ecologically sustainable practices involve more than solely the reduction of waste of operational 

processes. Furthermore, the existing concepts consider waste especially from a manufacturing point of 

view. Therefore, ecological sustainability can be linked to more than just waste. Other factors might 

be incorporated in ecological sustainability as well. In expressing sustainability as an orthogonal 

dimension, these other factors can be incorporated as well. 

 

A cost related issue is that the relationship between costs and sustainability should be approximately 

proportional. When company A has twice as many costs as company B, the carbon footprint of company 

B should be around twice the footprint of company A. The carbon footprint of company A should be 

around double the footprint of company B. Therefore costs can be a good general indicator for 

sustainability. However, differences might occur when companies try to reduce the costs of individual 

elements. The effect on sustainability might vary between the cost reductions of various elements.  

 

Furthermore, if you increase the ecological sustainable performance of the company the costs will 

probably go down. However, a reversed relationship does not always exist. For example reducing costs 

can also be achieved by selecting another supplier which offers the same product against a lower price. 

Therefore, in some circumstances this reversed relationship cannot be approved. Ecological sustainability 

as a fifth dimension avoids this.  
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Another feature of expressing ecological sustainability as an orthogonal dimension is the practical 

perspective. Expressing explicitly ecological sustainability gives a transparent insight in what the effect is 

on this dimension. Regarding the other elements (quality, time and flexibility), in some specific situations 

a relationship exists between ecological sustainability and one of the existing dimensions (see first design). 

However, these relationships only hold in specific situations. If a change occurs in one of the existing 

dimension not affecting the ecological sustainable performance it becomes a rather ambiguous, 

untransparent and complex expression. 

 

This second design also has a main disadvantage since it does not show the effect on the remaining 

dimensions. However, in the previous subparagraphs I also gave some disadvantages of showing the 

relation between sustainability and the other dimensions together (dimension 1). Therefore I decided to 

express, ecological sustainability as an orthogonal and fifth dimension within the devil‘s quadrangle. After 

all, my goal is to transparently and unambiguously express the effect of process redesign on ecological 

sustainability. It also gives the possibility to assign a certain performance indicator to this dimension to 

measure the ecological sustainable performance. 

 

4.2 Towards a subset of “Green” BPR best practices 

The aim of this paragraph is to clearly describe how we can come to a subset of BPR practices which 

might improve the ecological sustainability of an ITIL V3 process. During this selection the indicator of 

ecological sustainability is the amount of CO2 equivalent emissions (see subparagraph 2.3.2). The three 

criteria I considered during the selection of potential ―green‖ BPR heuristics improving CO2 equivalent 

emissions are (defined earlier in subparagraph 2.3.3): 

1. Travel (commuting as well as business travel) 

2. Paper 

3. Electricity 

Next, I carried out a top-down analysis which contained the following steps: 

 

1. Consider the current framework elements from an ecologically sustainable perspective taking 

the three criteria into account (i.e. Travel, Paper, Electricity) 

2. Argue why certain framework elements are eliminated or why they are tentatively remain on the 

list. 

a. If eliminated, immediately discuss why the individual best practices are not considered to 

be valid from an ecological sustainable perspective. 

b. If the framework element is tentatively kept, discuss in step 3  

3. Consider per remaining framework element the individual best practices from an ecologically 

sustainable perspective taking into account the three criteria (i.e. Travel, Paper, Electricity). 

4. Argue why certain best practices are eliminated or why they are kept.  

5. Present a hypothetical subset of BPR best practices and describe them in the context of ITIL 

 

Note: it should be emphasised that the scope is to consider the process as an implemented and 

operational ITIL process instead of the implementation process (see the problem definition in paragraph 

1.2 at the end). This makes a significant difference: the implementation process is relatively short 

compared to the operational time of ITIL processes. Therefore the impact of an implemented ITIL 

processes is greater than the impact of the implementation of these processes. 

 

Steps 1 and 2 are described in more detail in subparagraph 4.2.1. In steps, 3 and 4, an analysis of the 

individual BPR best practices of the remaining framework elements and are described in subparagraph 
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4.2.2. Finally in subparagraph 4.2.3 step 5 is further explained. Herein final the sub list is presented which 

is ready for the validation.by means of surveys. 

 

4.2.1 Analysis of framework elements 

Reijers and Mansar (2005) defined seven different framework elements for the redesign of business 

processes. I discuss each of these framework elements in the next subparagraph. During this discussion I 

still considered the three criteria for ecological sustainability (i.e. Travel, Electricity and Paper). 

 

In the first step in the selection of appropriate BPR best practices for the purpose of ecological 

sustainability I left out the External Environment best practices (Interfacing, Outsourcing and Trusted party). 

Mansar et al. (2009) argued that there are too many factors, typically outside the discrepancy of the 

redesign project itself, to take into account and to determine their applicability in specific settings. 

Interfacing in the first place affects the quality (less errors), faster processing (time) and less rework (cost). 

However, these improvements do not have a clear relationship with the improvement of ecological 

sustainability within ITIL V3 and are therefore left out. The idea behind outsourcing is to perform the same 

actions more efficiently. A well-known example is outsourcing of servers, which may refer to cloud 

computing (Baliga et al., 2011). In this case the electricity efficiency is increased which will decrease the 

CO2 –equivalent emissions of the process. However, since I decided to leave green hardware solutions 

out of scope, I removed this BPR best practice. The last external environment best practice is the trusted 

party. The trusted party acts as an information provider. Costs are reduced since the work will not be 

performed again. These changes within the process are not clearly related to sustainability improvements 

within ITIL V3. For this reason I left this last external environment best practice out of scope.  

 

I expect that the element of Customers may have a positive effect on ecological sustainability. Contact is 

most often maintained by meetings. If these meetings involve travel, this might be reduced and therefore 

positively affect sustainability. 

 

I left Products/Services out of the scope since a redesign focuses on existing business processes and not 

on the product or service to be processed (Reijers and Mansar, 2005). In the context of the ITIL 

framework the service to be produced consists mainly of the IT used to make the IT service possible. As 

I mentioned earlier, the scope will not consider green hardware and/or software solutions. 

 

Business Process Operations and Behaviour are kept on the list of relevant framework elements. The 

business process element consists of the operations and behaviour. I expect both to be significant. The 

operation side focusses on ―how‖ a process is executed. The behaviour side focusses on ―when‖ a 

process is executed. Within these ITIL processes inefficiencies will, most likely, exist which emits 

unnecessary CO2-equivalents emissions. In the next subparagraph I carry out an in depth analysis to 

investigate whether this hypothesis can be justified. 

 

I assume that the Organisational Structure can affect the ecologically sustainable performance of a 

process. The organisational structure might influence the carbon footprint in the sense of geographical 

locations. The more the locations are dispersed, the more travel might be required. This situation might 

be relevant for the ITIL Incident Management process since the service desk can be positioned locally, 

centrally or virtually.  

 

I expect that the Organisational Population might influence the ecological performance of an ITIL 

process. The simple reasoning I made is that less employees cause a lower carbon footprint, because there 

is simply less usage of resources in general.  
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I included the element of Information since informating can have a positive impact on the carbon 

emissions of a process. Much I concluded from my sustainability scheme (Slotboom, 2011, Appendix IV, 

Figure 14). The argument is that information about can create awareness about the carbon emissions of 

an organisation. Organisations can adapt their behaviour to the current footprint and enables them to 

improve it.  

 

At last, I expect that Technology is significant from an ecological sustainability perspective. As identified 

in my literature review (Slotboom, 2011, Appendix IV, Figure 14), technology can automate or 

transformate a business process. It creates the possibility to elevate physical constraints by technology. 

This should give an opportunity to decrease the emissions of CO2-equivalents. An identified example of 

the use of technology is videoconferencing. This can decrease business travel and thus CO2-equivalents. 

Furthermore, technology can decrease the usage of paper by reading digital documents. 

 

To conclude, the framework elements defined above are analysed to identify the effect on the ecologically 

sustainable performance. The following framework elements were removed from the sub list. 

- External environment 

- Products/services 

I further analyse the remaining individual BPR best practices from the elements customers, business 

processes, organisational structure and population and technology in the next subparagraph.  

 

4.2.2 Analysis of individual BPR best practices 

The removal of the framework elements reduced the subset of BPR best practices to 26 which makes it 

more workable for respondents. The following framework elements are left and therefore might improve 

ecological sustainability: 

- Customers 

- Business processes operations and behaviour 

- Organisational structure and population 

- Information 

- Technology 

However, I still expected that not all 26 best practices would influence the ecologically sustainable 

performance. The final step in selecting a subset of BPR best practices improving the environmental 

performance is to remove individual best practices which are irrelevant when taking into account the 

three criteria of Travel, Electricity and Paper. 

 

The framework element Customers focusses on improving the contact with customers. Within an 

implemented ITIL process the customers are internal stakeholders relying on the IT services offered by 

the company. Zooming in on the individual best practices should confirm this idea. The first heuristic, 

control relocation relocates the responsibility of a certain process part back to the client. I did not find any 

significant relationship between this heuristic and sustainability. For this reason I removed this heuristic 

from the sub-list. Secondly, contact reduction should decrease the amount of travel to the client/office visits 

or other visits. I interpreted this heuristic as reduction on a regular basis and it should decrease this 

number of travels. The last heuristic is integration of a business process of a customer or supplier. I could 

not identify a relationship between this heuristic and the greenness of a process. To conclude, only the 

heuristic of contact reduction will remain regarding the customers element. 

 

From the operation view I removed order-based work. This heuristic assumes that batch processing is 

removed. Usually within services batch processing does not occur. Therefore, within ITIL this is not 
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applicable. Order types can reduce the carbon footprint by distinguishing an urgent process where travel is 

needed and less urgent processes where virtual collaboration is sufficient. Clearly defining the procedures 

for these distinctions might decrease the carbon emissions caused by travel. Task elimination might have a 

highly significant effect on the footprint if unnecessary and inefficient tasks are removed. The elimination 

of tasks can be very widespread and might decrease many different contributors to the carbon footprint. 

Triage covers the same as order types. These two definitions show some overlap and for this reason 

considered equal. Task composition is the combining of two or more tasks and can reduce the setup times 

of a process. In the context of meetings, the setup time can be considered as travel. In this situation, 

reducing setup times would also reduce carbon emissions. 

 

Next, from the behavioural view Knock-out is removed for the same reason as order-based work. This 

best practice assumes that at different moments in time a check occurs. It is also possible to reschedule 

the checking order. In the context of ITIL this does not apply. Within parallelism more coordination 

among employees is needed. This would require more resources and therefore would have a negative 

effect on the environmental performance. However, this relationship has not been proved and will 

depend on many factors. Therefore, I cannot assume the effect of parallelism as potentially significant 

and therefore I removed this heuristic from the list. Re-sequencing is putting processes in a more logical 

order. This might decrease the carbon footprint since inefficiencies and illogical steps are removed from 

the process. This heuristic might, like task elimination, touch upon different aspects of ecological 

sustainability. In my opinion it can potentially decrease travel, electricity usage and all other resources 

used within the process. Exception is interpreted as only travelling in urgent/irregular situations (For 

example if a SLA needs to be achieved). If not extremely necessary, one should not travel. For this 

reason, exception might potentially improve the sustainability regarding travel. 

 

The proposed best practices of organisational structure are; order assignment, flexible assignment, 

centralisation, split responsibilities, customer teams, numerical involvement and case manager. In general the 

organisational structure should not affect the ecological performance, only if geographical changes occur 

travel might play a role in the extent of being sustainable (as described in the previous subparagraph). 

Order assignment, flexible assignment, split responsibilities, customer teams and numerical involvement in fact involve the 

reassignment of employees to certain projects or tasks. The expectation is that sustainability will not 

change. The centralisation best practice represents a change in the geographical location of an office. More 

dispersed locations might increase the travel between those locations. Therefore it is kept on the list in 

the next subparagraph and the possible effect on sustainability of a process is described. Furthermore, 

assigning a case manager can be interpreted as an extra resource. Therefore, the carbon emissions might 

increase due to increased travel, office equipment usage etc. 

 

For the organisational population the following best practices are defined; extra resources, specialist-

generalist and empower. The extra resource best practice is expected to have a negative impact on sustainability 

since more resources are used in general (more travel, electricity usage, office equipment etc.). For the 

specials-generalist the same reasoning holds as for structure; in fact no more resources are needed. Only the 

way how people are assigned changes. The last best practice, empower, is too complex to consider. I do not 

expect an effect on the footprint of an organisation. 

 

Information is identified as possibly relevant for improving the green performance since monitoring the 

green performance might create awareness among employees. Two best practices of information exist 

control addition and buffering. Control addition is the implementation of an extra check within the process. 

Reijers and Mansar (2005) argued that it lowers the costs because less rework has to be done. This does 

not have any correlation with improving sustainability. This best practice probably does not affect the 

ecological sustainability. The second best practice is Buffering. It involves making relevant data immediately 
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available. Costs rise because information updates are quite costly and storage will also cause substantial 

costs. The underlying implication of buffering might be a positive impact on sustainability. If information 

is stored about carbon emissions of the process it might be used for the reduction of the footprint. 

Behaviour can be changed by directing changes at highly contributing process steps. However, 

ecologically sustainable information is too broad to consider in the quantification part of the project  

 

Within the Technology element two best practices exist. Task automation, the first, was identified in my 

literature review as positively affecting ecological sustainable performance (Slotboom, 2011). In the case 

of the IT Infrastructure Library this is supported too. When early on in the process an irrelevant RFP is 

identified and solved by automated systems the workload for the service desk decreases. The potential 

effect is the requirement of less resources. The second best practice, the use of integral technology, is 

considered as significant. Since this best practice nicely covers the transformation of tasks it can be used 

to decrease the carbon emissions of a process. It might replace travel in some circumstances but it is 

expected that electricity usage will increase. 

 

I present an overview of the tentative subset of ―green‖ BPR best practices in the next subparagraph. 

 

4.2.3 Tentative subset of “Green” BPR best practices 

From the original set of BPR best practices of Reijers and Mansar (2005) I deduced a tentative subset of 

―green‖ BPR best practices. I summarised the expected impact on ecological sustainability in this 

subparagraph. A simplified selection procedure is shown in Table 4 on page 42. It shows the selected 

BPR best practices positively affecting the ecological sustainability in general. The full selection procedure 

is shown in Appendix IV, Table 21. In this extensive table I explain why I removed some of the BPR best 

practices. They are listed in the yellow/coloured column.  
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Table 4: Simplified selection procedure of BPR best practices 

Framework elements Best practice name Impact on BP Effect on ecological sustainability (measured in CO2-e)

Customers 1. Contact reduction

time                   

quality                     

cost                             

sustainability 

Less contact might involve the reduction of client/office or other visits on a 

regular basis. Therefore it might improve the ecological sustainable 

performance.This holds for  Change as well as Incident Management processes. 

Note: closely related to Exception, difference is that this heuristic is on a regular 

basis.

Operation view 2. Order types

time                    

quality                     

cost                

flexibility                     

sustainability

Might result in faster processing times and efficiency which reduces the costs. The 

idea is to distinguish different changes and incidents. For extremely severe 

incidents or urgent incidents one should travel. This can lower travel expenses. 

This is a special form of efficiency. 

3. Task elimination

time                       

cost                

flexibility                       

sustainability

Try to eliminate unnecessary tasks. Eliminating tasks where travel is needed can 

lower the costs. Paper-use and electricity related tasks can be reduced as well. 

Tasks might be eliminated in Change Management processes. Eliminate 

unauthorised and incomplete change requests. Note, this heuristic is closely 

related to Re-sequencing in the context of ITIL.

4. Triage

time                    

quality                     

cost                

flexibility                       

sustainability

See Order types

5. Task composition

time                    

quality                     

cost                

flexibility                     

sustainability

Shorter setup times decrease the costs. Tasks should be combined. The setup 

time, interpreted as travel time can be reduced. This can be applied to Change 

and Incident Management processes.This BPR best practice is related to Contact 

reduction and Exception. 

Behavioural view 6. Re-sequencing

time                          

cost                            

sustainability

Some tasks might turn out to be superfluous. It will save costs. This might reduce 

travel and therefore improve sustainability. This might be applied to the Change 

Management process (Note, closely related to Task elimination). Use an early 

selection process to prevent unnecessary activities. This involves unauthorised 

and incomplete change requests.

7. Exception

time                    

quality                     

flexibility                     

sustainability

Travel in the most urgent situations only should reduce unnecessary travels. 

Might be applied to Incident and Change mangement processes. Exception is 

closely related to contact reduction, however this heuristic is interpreted as 

occuring on an irregular basis.

External Environment 8. Outsourcing

quality                     

cost                        

sustainability

Outsourcing servers to cloud improves the efficiency and sustainability and 

lowers the costs of service management processes. Especially the electricity usage 

should decrease.

Organisation: Structure 9. Decentralisation

time                    

flexibility                                 

cost    

sustainability 

The geographical location might influence the number of travels and thus carbon 

emissions. Decentralization can decrease the carbon footprint of a company. This 

holds for Incident Management processes.

10. Less case managers

quality                     

cost                        

sustainability

Less resources are devoted to a task which decreases the costs. Less case managers 

might therefore increase sustainability.

Organisation: Population 11. Less resources

time                         

cost                

flexibility                       

sustainability

Less employees means lower costs. It could improve sustainability because more 

employees means more resource usage in general.

Information 12. Buffering

time                        

cost                           

sustainability   

In case "green" information is available it can create more awareness of a 

company's carbon footprint or the carbon footprint of service management 

processes and thus decrease the emissions caused by travel, paper and electricity.

Technology 13. Task automation

time                    

quality                     

flexibility                     

sustainability    

Automating tasks reducing the number of employees needed might reduce 

ecological sustainability. This should reduce the number of employees and 

therefore should indirectly reduce travel. paper and electricity.

14. Integral technology

time                    

quality                     

cost                           

sustainability

It can change the traditional way of doing business. Two ways are 

videoconferencing or digitalisation.This might increase the costs due to high 

implementation costs.

 

 

I validated the list of ―green‖ BPR best practices in the next paragraphs. The hypotheses I tested during 

the online surveys are: 

- Hypothesis 1: The subset of BPR best practices does have a significant impact on ecological 

sustainability and is therefore valid. 

- Hypothesis 2: The subset of BPR best practices improving ecological sustainability is complete.  

More details about the survey are given in the next paragraphs. Table 21 in Appendix IV is a more 

detailed description of Table 4. I show in Appendix IV, Table 22 the specific hypotheses to be tested in 

the online surveys. This table is specified in the three variables I have chosen earlier (i.e. Travel, 
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Electricity and Paper). The colours in Table 22 represent the expected effect. These three variables should 

indicate more precisely how ecological sustainability is affected. More information about the online-

survey method is shown in the next paragraphs. 

 

4.3 Setup of BPR best practices surveys 

The invitation to my survey is shown in Appendix IV, Figure 19. The research methods I considered and 

the motivation for online-surveys as a research method is explained in Appendix IV, Table 23 and Table 

24. Also I explain in detail my arguments in favour of online survey in Appendix IV, Table 25. Finally, I 

present my full online survey in Appendix IV, Table 27. 

 

The setup of my online survey consisted of the ―green‖ BPR practices which I tested on a five-point 

likert-scale. At the end I also asked for possible missing ―green‘ BPR best practices. Furthermore, I made 

a distinction between Accenture practitioners (as well BPM and sustainability as Green IT practitioners) 

(Acc.) and Green BPM scientists (Sct.) for the following reasons. To start of, they might have a different 

background. Regarding Accenture‘s practitioners it is not totally sure whether they do have a ―real‖ BPM 

view. Especially process improvement methods like Lean and Six Sigma or a combination of both are 

very popular. Furthermore, it is possible that Accenture‘s practitioners especially give their opinion based 

on their practical experience. The reasoning from a more theoretical and academic perspective might be 

forgotten. This practical experience might also positively influence answering the survey. It may be that 

Green BPM Scientists do not have much practical background in a process view. For them it can be more 

difficult to imagine how the process is in practice. Since I was not totally sure whether these groups are 

similar, I carefully treated the results and kept them separately for the aforementioned reasons. 

 

I present the results of the BPR best practices surveys in the next paragraph. 

 

4.4 Results of BPR best practices surveys 

The detailed results of the interviews can be found in Appendix IV, Table 28. I show the main results in 

Table 5 on page 44. 

 

I tested the respondents‘ expertise to verify they have a se background to answer the survey questions. 

The results of this first check were positive. In general all respondents had a suitable background in 

Business Process Management. More than half had a Business Process Redesign background and all have 

understanding of ecological sustainability. Therefore, the first check was positive and hence the answers 

are reliable. 
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Table 5: Results of the BPR best practices survey 

 

The results shown in Table 5 above are organised as follows. The colours represent the hypothesises I 

defined in paragraph 4.2. A green cell means that I expected a decrease; an orange cell means that I 

expected no effect and a red cell means that I expected an increase. The columns Acc. represent the 

Accenture respondents. The Sct. columns represent the ―green‖ BPM scientists. The numbers throughout 

the table are the percentage of answers on the BPR heuristic per variable. As I indicated in paragraph 4.3 

I made a distinction between Accenture‘s practitioners and Green BPM scientists. Due to a marginal 

amount of Scientific Green BPM participants I could not distinguish the results of these two groups. 

Since I did not find unexpected answers on the questions I added up the answers of the practitioners and 

the scientists. 

 

4.4.1 Discussion of the BPR best practices surveys 

As a first remark I should mention that I also used the answers of partially completed surveys in the 

calculation of my results. Therefore the number of answers per question varied.  

The gathered results showed that in some cases the proposed best practices were actually in line with the 

hypotheses. I made a distinction between the following two phases during the discussion: 

- Pre-processing phase: Includes all the clearly accepted or rejected BPR best practices (>60%). 

- Post-processing phase: Includes the BPR best practices needing more explanation (<60%). 

After these two phases I come up with a final conclusion of which BPR heuristics are ―green‖. 

 

Less The Same More

1. Reducing client contact by reducing client visits Travel 100%

(Contact reduction) Paper usage 33% 54% 13%

Electricity 13% 38% 50%

2. Distinction between non-urgent tasks versus urgent tasks Travel 29% 29% 43%

(Order types/Triage) Paper usage 14% 43% 43%

Electricity 29% 14% 57%

3. Eliminate non-relevant requests for changes Travel 63% 37%

(Task elimination) Paper usage 78% 19% 4%

Electricity 59% 30% 11%

4. Combine certain visits into one visit Travel 78% 7% 15%

(Task composition) Paper usage 19% 67% 15%

Electricity 33% 48% 19%

5. Identify early in the process impractical request of repeated RFP Travel 70% 22% 9%

(Re-sequencing) Paper usage 83% 9% 9%

Electricity 39% 57% 4%

6. Only travel in exceptional situations (for only the most urgent matters) Travel 96% 4%

(Exception) Paper usage 9% 78% 13%

Electricity 17% 61% 22%

7. Decentralising a service desk Travel 39% 35% 26%

(decentralisation) Paper usage 4% 65% 30%

Electricity 17% 22% 61%

8. Remote desktop applications for service desk Travel 86% 14%

(Virtualisation/Integral technology) Paper usage 41% 55% 5%

Electricity 14% 27% 59%

9. Less human resources are needed within the process Travel 73% 27%

(Less resources/case manager) Paper usage 86% 14%

Electricity 91% 9%

10. Videoconferencing usage instead of physical meetings Travel 95% 5%

(Integral technology) Paper usage 41% 55% 5%

Electricity 9% 9% 82%

11. Paperless-office. So reading digitally instead of printing Travel 100%

(integral technology) Paper usage 95% 5%

Electricity 14% 9% 77%

12. Monitoring information about CO2 emissions within the process to create awareness Travel 62% 31% 8%

(buffering) Paper usage 69% 31%

Electricity 62% 31% 8%

13. Solve early in the process incidents using a web-based tool Travel 77% 23%

(Task automation) Paper usage 69% 31%

Electricity 31% 54% 15%
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Pre-processing phase: 

- BPR 1: Reducing client contact (closely related to BPR 6) – I partially accepted this BPR heuristic. 

The respondents consistently responded that the variable travel becomes less. However, respondents 

related reducing travel to more virtual meetings. One of the answers portraying this was: “Paper use 

should be reduced with greater reliance on remote meetings etc.” Electricity should increase due to electronic 

equipment usage. I further discuss the effect on paper and electricity in the post-processing phase. 

- BPR 2: Distinction between non-urgent tasks versus urgent tasks – I rejected this heuristic for the 

following reasons. Participants answered: ―Within service management processes the frequency of visits does not 

depend on the urgency of tasks‖. For Incident Management it depends on whether an incident can be 

solved remotely or not. For an urgent Change Management task the same argument holds. 

Furthermore, far from all respondents consistently answered this question. For these two reasons I 

decided to reject the heuristic for all the variables I selected. 

- BPR 3: Eliminate non-relevant requests for changes – I partially accepted this heuristic. The 

respondents supported my thoughts on travel and paper-use. I further analyse the variable 

electricity in the post-processing phase in the next subparagraph. 

- BPR 4: Combine certain visits into one visit (Subset of BPR 1 and 6) – I partially accepted this best 

practice. The respondents agreed upon the variables travel and paper. I further analyse the variable 

electricity in the post-processing phase in the next subparagraph. 

- BPR 5: Identify early in the process irrelevant RFPs – I partially accepted this BPR heuristic. 

Participants supported my hypotheses and they argued that less human work is needed if it is done 

early in the process. I rejected the electricity variable since I was unable to find a consistent pattern 

among the answers. I could not find a consistent pattern and therefore I had to reject the electricity 

hypothesis. 

- BPR 6: Only travel in exceptional situations (closely related to BPR 1) – I accepted this ―green‖ 

heuristic. The respondents agreed that only travel emissions will decrease. The other variables paper 

and electricity remain unaffected.  

- BPR 7: Decentralising a service desk – Rejected BPR best practice, since respondents did not 

recognise the hypotheses I stated. I expected that travel would decrease and paper and electricity 

would remain the same. However, many different answers were given for the variable Travel. Paper-

use was, as I expected answered as unaffected. Remarkably, 61% answered that electricity would 

even increase. Therefore, this might even decrease the sustainability of the process. For these reasons 

I concluded that other factors exist which determines the effect of decentralisation.  

- BPR 8: Remote desktop applications – Partially accepted best practice. Participants agreed that 

travel decreases since incidents are solved from a distance. The two remaining variables were not 

supported as much. Therefore, I further analyse the variables paper and electricity in the post-

processing phase in the next subparagraph. 

- BPR 9: Less Human Resources – Accepted since most participants agreed that travel, paper-use and 

electricity decreases when less employees are involved in the process. One of the answers supporting 

the hypotheses I stated earlier is: “Less people and resources means less of everything. Simple direct positive 

correlation.”  

- BPR 10: Videoconferencing – I partially accepted. The participants agreed that videoconferencing 

reduces travel and can be a substitute for physical meetings. Also, most of the participants filled in 

that electricity increases. In general, the usage of special videoconferencing equipment increases the 

electricity consumption, especially if High Definition video is supported. However, the participants 

did not agree on the paper-use. I explain this variable next in the post-processing phase.  

- BPR 11: Paperless-office – I accepted this ―green‖ heuristic. Respondents agreed upon the 

unaffected travel-variable, the reduction of paper-use and the increase of electricity. The increase 

of electricity can be explained by the extra usage of electronic equipment to read documents. Only 3 

out of 22 respondents answered that electricity decreases. Their explanation was that less electricity is 
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consumed related to printing. Since this group represents only a small part of the total respondents 

(14%) I considered their answers as non-valid.  

- BPR 12: Monitoring information about CO2 – I accepted this heuristic. In general respondents 

acknowledged the potential decrease of CO2 emitted by travel, paper-usage and electricity. Only 

one argument against the reduction of electricity was made: “The use of a web based tool requires electricity. 

More web-based tools mean more electricity.” This respondent assumed that the electricity consumed by 

running this web-based tool is greater than the advantages of monitoring the CO2 emitted. Since only 

one person gave this answer I considered it as non-valid. 

- BPR 13: Solve incidents early on in the process using a web-based tool – I partially accepted since 

the majority of participants recognised that a web-based tool (indirectly) decreases travel and paper-

usage. If early on in the process (simple) incidents are automatically solved by a tool it means that less 

(human) resources are needed. The respondents agreed that the effect will be less travel and paper-

use. Remarkably, they did not agree on the electricity consumption. I further analyse this variable in 

the post-processing phase in the next subparagraph. 

 

Post-processing phase: 

In this post-processing phase I discuss the variables which were not strongly supported by the 

participants.  

- BPR 1: Less paper-usage and more electricity were frequently answered as well and therefore I could 

not conclude that paper and electricity remains unaffected. These contradicting answers were 

explained by the participants as follows: reducing contact might increase the usage of virtual 

collaboration tools. This means that documents are read from a screen and the increase of virtual 

collaboration tools increase the electricity consumption. For this reason I conclude that whether 

Paper and Electricity both remain unaffected or respectively decrease and increase depends on the 

context.  

- BPR 3: Same consumption of electricity was frequently filled in. I analysed the answers by the 

respondents. Some examples are: “Change process volume will be independent of electricity use” And “All 

significant energy savings I have seen come from virtualising servers. The savings are seen in the data centre, not at the 

process level.” Even though 59% of the respondents stated that energy consumption becomes less, I 

could not accept the hypothesis regarding less electricity based on the answers given above. 

- BPR 4: Approximately 1/3 of the respondents answered that electricity decreases. The reasons they 

gave are the following: “1 time electricity use instead of 2, so decrease” and “Less power required for business 

travel (1 travel instead of 2)”. Theoretically, from my point of view these statements are right. However, I 

argue that in practice no electricity for lighting or electronic equipment is reduced if meetings are 

combined. So, in my opinion electricity consumption does not depend on the number of combined 

meetings. 

- BPR 8: Less paper-usage – Most of the participants noted that “screen sharing replaces paper-usage.” As I 

discussed in BPR 1, it depends on the context. Therefore, I cannot conclude whether paper-usage 

decreases or remains unaffected. The increase of electricity was just below the boundary of 69% (i.e. 

59%). Unfortunately, I did not receive any feedback on the distinct answers. Therefore, I argue that 

during remote desktop support one can only use their laptop for this task. Therefore, remote desktop 

can be considered as an electricity consumer.  

- BPR 10: Less paper-usage – For this heuristic the participants gave the same arguments for the 

decrease in paper-usage as for BPR 8. It means that documents can be shared on a screen and 

therefore printing is avoided. 

- BPR 13: Less electricity – the arguments participants gave is that: “Less time spent by the service desk 

means less electricity use. This savings SHOULD be greater than the electricity use by the web servers.” and “There 

should be a reduction in time resolving issues at first touch. There will more importantly be a reduced need for Service 

Desk staff which will in time result in a headcount reduction and less electricity usage.” These arguments are 
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closely related to the heuristic less human resources. I therefore reject my hypothesis and conclude 

that electricity decreases. 

 

In the previous paragraphs I analysed the sub-list of potential ―green‖ BPR best practices. From this 

analysis I conclude that Hypothesis 1 should be rejected since not all heuristics can be considered 

significant. Remarkably, the most well-known ways to make processes more ―green‖ are all fully accepted 

by the participants. These examples are reducing travel, less human resources, videoconferencing, 

paperless-office, monitoring CO2 emissions and web-based tool (automating). The participants responded 

less consistently on the less-known ―green‖ BPR heuristics. My last remark on the gathered data is that 

participants noticed that electronic equipment in general can be considered as a substitute for printing. 

They linked a reduction of travel to an increase in the usage of virtual collaboration tools.  

 

Hypothesis 2, the sub-list of BPR best practices is complete, can be accepted. The participants of my 

survey came up with several propositions to make processes more ―green‖. These are the following: “E-

learning, self-service and on-board support - e.g. eliminate cases through on-line resolutions and e-learning. Will reduce the 

impact on all 3 resource categories.” This proposal is not different from a web-based tool. If an incident occurs, 

the person can try to solve the incident via ―e-learning‖. Online support is given to solve the incident. 

Secondly, “Paperless office plus using only recycled paper when paper is necessary (and recycling that paper) Recycling old 

electronics Reusing infrastructure (server racks, building upon already existing infrastructure) Modes of transportation (close 

visits could involve carpooling/electric cars/public transportation)”. Is clearly covered as one of the BPR best 

practices. Recycling and reusing is indeed a manner to increase sustainability. However, this is outside the 

scope of the project. Thirdly, ―these process improvements come at a cost: more investment in computer / network 

infrastructure, if technology is outdated (e.g. old server farms with no energy efficient processors) the power consumption will 

increase eating up some of the savings. The definition and implementation of various measurements, performance indicators 

and ratios is necessary to actually measure the impact of such improvements. The first proposed change, making the 

infrastructure more ―green‖ is especially aimed at improving the ―green‖ performance of hardware. As I 

defined in Chapter 1 I left this out of scope for this project. Finally, ―Home working for service desk staff to 

reduce the need to travel to work. Virtual teaming to reduce all staff travelling to an office, or allow use of regional offices, hot 

desks to reduce travel requirements. Use of technology to enhance home working as well as video conferencing (OCS, laptop 

video, etc.)”. Working from home is actually part of reducing client contact and videoconferencing covers 

this process change. I looked at it from a broader angel and aimed at reducing travel in general. 

 

In my view, these additional process changes do not give new insights and therefore I accept hypothesis 

2. In the next paragraph an overview is presented of the BPR best practices I will use in Chapter 5. 

 

4.5 Final subset of “green” BPR best practices 

Table 6 presents the final subset of ―green‖ BPR best practices. I selected this list based on the discussion 

in the previous paragraph. The colours represent the hypotheses I made in Table 5 (i.e. green means a 

positive effect, yellow means no effect and red means a negative effect on ecological sustainability). The 

table is organised as follows: 

 

1. The ―pre-processing‖ column represents the decisions I made fully based on the answers of 

participants (>60%). For example, a green cell and ―Accepted‖ means that I accepted the 

hypothesis that the variable becomes less. If ―Rejected‖ is stated, it means that I immediately 

rejected the hypothesis. These shade cells represent the ―Rejected‖ BPR best practices. 

2. The ―post-processing‖ column represents the decisions I made after analysing the comments of 

respondents or own reasoning if these analysis did not clarify the hypothesis (<60%).  
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3. In the column ―final‖ I state why I accepted or rejected the hypothesis in the post-processing 

phase. 

 
Table 6: Final subset of BPR best practices 

 

In Table 6 I come up with the final subset I will use in Chapter 5 and 6. The shading means that I rejected 

the hypothesis I defined at the beginning. In some cases I accepted as well a negative as a positive 

hypothesis. For example ―Remote desktop applications for service desk‖, showed a positive influence on 

travel, but a negative impact on electricity. Since travel has a much greater impact on the environment 

than electricity, I expect that in total the influence on ecological sustainability is positive. Therefore, I will 

use this heuristic in Chapter 5 and 6 as positively affecting sustainability. 

 

In the next chapter I analyse to what extent these ―green‖ BPR heuristics can be implemented in the ITIL 

V3 case study. Theoretically it should be possible to apply them, however in practice some impediments 

might exist. Therefore, I conducted semi-structured interviews with involved ITIL professionals to 

determine the applicability of the ―green‖ BPR heuristics within ITIL V3 and refine the designed 

theoretical heuristics.  

Pre-

processing

Post-

processing Final

1. Reducing client contact by reducing client visits Travel Accepted

(Contact reduction) Paper usage Rejected

Effect not sure, might become 

less

Electricity Rejected

Effect not sure, might become 

more

2. Distinction between non-urgent tasks versus urgent tasks Travel Rejected

(Order types/Triage) Paper usage Rejected

Electricity Rejected

3. Eliminate non-relevant requests for changes Travel Accepted

(Task elimination) Paper usage Accepted

Electricity Rejected

4. Combine certain visits into one visit Travel Accepted

(Task composition) Paper usage Accepted

Electricity Rejected

In practice, electricity does not 

depend on combined visits

5. Identify early in the process impractical request of repeated RFP Travel Accepted

(Re-sequencing) Paper usage Accepted

Electricity Rejected

Effect unkown, more factors 

exist

6. Only travel in exceptional situations (for only the most urgent matters) Travel Accepted

(Exception) Paper usage Accepted

Electricity Accepted

7. Decentralising a service desk
Travel Rejected

Effect unknown, more factors 

exist

(decentralisation) Paper usage Accepted

Electricity Rejected

Effect unknown, more factors 

exist

8. Remote desktop applications for service desk Travel Accepted

(Virtualisation/Integral technology) Paper usage Rejected

Effect not sure, might become 

less

Electricity Accepted

Is considered as an extra task, 

so becomes more 

9. Less human resources are needed within the process Travel Accepted

(Less resources/case manager) Paper usage Accepted

Electricity Accepted

10. Videoconferencing usage instead of physical meetings Travel Accepted

(Integral technology) Paper usage Rejected

Effect not sure, might become 

less

Electricity Accepted

11. Paperless-office. So reading digitally instead of printing Travel Accepted

(integral technology) Paper usage Accepted

Electricity Accepted

12. Monitoring information about CO2 emissions within the process to create awareness Travel Accepted

(buffering) Paper usage Accepted

Electricity Accepted

13. Solve early in the process incidents using a web-based tool Travel Accepted

(Task automation) Paper usage Accepted

Electricity Rejected Becomes less
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5. Qualitative implementation of “Green” BPR heuristics within a case 

study of ITIL processes 
In this chapter I validate the ―green‖ best practices I found in Chapter 4, using the selected ITIL case 

study of a large organisation in the Netherlands. To analyse the selected case study, I also model the 

processes in BPMN notation. In Appendix V, Table 29 more background information is given on this 

notation. These models are shown in Appendix V, Figure 21 and Figure 22. These models are validated 

by professionals involved in the processes of the case study. 

 

In the previous chapter I came up with a final list of ―green‖ BPR best practices. This chapter refines this 

theory by taking the practical perspective into account. To analyse to what extent the BPR best practices 

can be implemented I conducted semi-structured interviews with my developed process models in mind 

(Appendix V, Figure 21 and Figure 22). The hypothesis I tested during these interviews is:  

- Hypothesis: The subset of BPR best practices can be applied to the Change and Incident 

management case study processes. 

The next paragraphs are structured as follows. Firstly, I elaborate on the chosen research method (i.e. 

semi-structure interviews). Next, I present the results of my semi-structured interviews and give a 

discussion on these results. 

 

5.1 Setup of the “Green” BPR best practices implementation 

For the implementation of the BPR best practices, I asked involved ITIL V3 experts about their opinion 

regarding the proposed BPR heuristics using semi-structured interviews. Based on their knowledge about 

the case study they considered to what extent it is possible to convey the knowledge from Chapter 4 to 

the case study. In Table 31 I motivated why I chose semi-structured interviews as a research method. In 

Table 30 I show which other research methods I considered.  

 

I built up the semi-structured interviews as follows. Based on the identified ―green‖ BPR best practices I 

made a list of questions which roughly represents these best practices. During the interviews, I left some 

space for other questions. Since the population of involved ITIL professionals is quite small I selected 

two professionals in the field of Service Management involved in the case study. The first professional 

was the least experienced professional and I asked him for feedback on my identified ―green‖ BPR best 

practices. Subsequently, I asked the most experienced interviewer to validate the given by the first 

professional. The format of this interview is shown in Appendix V, Table 32. These results are the base 

of my conclusion. In the next paragraph the results of these interviews are shown. 

 

5.2 Results of the “Green” BPR best practices implementation process 

In this paragraph the results of the conducted semi-structured interviews are discussed. These are 

depicted in Table 7 on page 50. The opinion per interviewee was registered. In other words, the 

interviewee indicated per proposed best practice whether it is applicable to Change or/and Incident 

Management or not. The results are further discussed in the next subparagraph.  

 

I defined three criteria for the ITIL case study. These criteria are: 

1. Directly applicable: This means that they can be implemented on a task level. Employees can 

decide whether they apply the best practices or not. 

2. Applicable under conditions: This means that investments or authorisation from higher 

management are needed.  

3. Not-applicable: Not applicable at all and therefore irrelevant for the process  
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I interviewed two consultants in total. C1 and C2 refer to Consultant 1 and Consultant 2 respectively.  

 

Table 7 is organised as follows. The first column represents the ―green‖ BPR best practices I accepted in 

Chapter 4. For each best practice I added two lines; Change Management (CM) and Incident 

Management (IM). The three criteria I defined above are the last three columns. The answers are 

presented as ―C1‖, ―C2‖ and ―C1;C2‖ (supported by Consultant 1, Consultant 2 or supported by both 

consultants). The results shown in Table 7 did not show any significant changes to Table 6 in the 

previous chapter and therefore qualitatively validated my results. The validation showed subtle 

differentiations compared to Table 6 in since I made a distinction between directly applicable and 

applicable under conditions heuristics.  

 
Table 7: Results ITIL professionals semi-structured interviews 

Process:
Directly 

applicable:

Applicable 

under 

conditions

Not-applicable:

1.               Reducing client contact by reducing client visits CM: C1; C2

(Contact reduction) IM: C1; C2

3.               Eliminate non-relevant requests for changes CM: C2 C1

(Task elimination) IM: C1; C2

4.               Combine certain visits into one visit CM: C1; C2

(Task composition) IM: C1; C2

5.               Identify early in the process impractical requests for changes CM C2 C1

(Re-sequencing) IM C1; C2

6.               Only travel in exceptional situations (for only the most urgent 

matters)
CM: C1; C2

(Exception) IM: C1; C2

8.               Remote desktop applications for service desk CM: C2 C1

(Virtualisation/Integral technology) IM: C1; C2

9.               Less human resources are needed within the process CM: C1; C2

(Less resources) IM: C1; C2

10.         Videoconferencing usage instead of physical meetings CM: C1; C2 C1; C2

(Integral technology) IM: C1; C2 C1; C2

11.           Paperless-office. So reading digitally instead of printing CM: C1; C2

(integral technology) IM: C1; C2

12.         Monitoring information about CO2 emissions within the 

process to create awareness
CM: C1; C2

(Buffering) IM: C1; C2

13.         Solve early in the process incidents using a web-based tool CM: C1; C2

(Task automation) IM: C1; C2

Results ITIL experts

 
 

Next, I further discuss the theory of the ―green‖ BPR best practices. 

 

5.2.1 Discussion of the implementation process 

The results of these semi-structured interviews need to be treated carefully. Since only a limited number 

of ITIL professionals were involved in this case, only a small sample size could be created. In this 

subparagraph I discuss the results and come up with a conclusion. 

 

BPR 1: Reducing client contact – This heuristic defined on a task-level cannot always be achieved due to 

practical reasons. Often, being physically present at meetings and at the office is required. From this 

perspective it is a socio-cultural challenge. Reducing contact basically means working from home instead of 

visiting the client (e.g. Home-office to meet colleagues). 

BPR 3 and BPR 5: Identify early in the process impractical requests for changes and eliminate these – I 

found that these heuristics are equal. This is the case because requests are checked early on in the process 

and if irrelevant (i.e. incomplete or unauthorised), the request is eliminated. Therefore, in Chapter 6, this 

heuristic is combined. 
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BPR 4: Combine visits – Is defined on a task-level. This is a socio-cultural challenge in the sense that people 

are used to travel. If it fits in their time schedule, people should be aware of the sustainability 

improvements. An example is the travel between offices. If it is possible they should combine two visits 

into just one visit.  

BPR 6: Only travel in exceptional situations – defined on a task-level. If it is possible one can decide to 

travel only in urgent situations. This is a socio-cultural challenge in the sense that people are used to travel 

every day. Sometimes it is not possible, because incidents need to be solved within a certain time period.  

BPR 8: Remote desktop applications – Is defined on a task level. Service desk personnel might reduce 

their travel by using remote desktop to monitor/solve incidents. The applicability is under conditions, 

since it depends on whether the person is authorized to give this type of support. 

BPR 9: Less human resources – Is on a task level. Often, the number of resources is defined on a 

strategic level. Companies often decide how many employees are needed to conform to a certain service 

level agreement. In the long term, management might notice that less employees are needed to run the 

processes. 

BPR 10: Videoconferencing – Is defined on a task as well as a process level. High-quality 

videoconferencing (e.g. Cisco Telepresence) is on a strategic level. Lower-quality videoconferencing (e.g. 

Office Communicator, Skype and Cisco EX90) might be used to replace travels between offices. At this 

organisation, no high quality videoconferencing is available for the group of employees involved in 

Change and Incident Management. Only higher management does have access to these high quality 

systems.  

BPR 11: Paperless office – Is a change on a task-level. Employees can make their own decision whether 

they read from their screen or not. No restrictions exist. 

BPR 12: Monitoring CO2 information – Is determined on a strategic level and goes hand in hand with the 

Corporate Social Responsibility. The whole IT infrastructure needs to be adjusted to monitoring this kind 

of information. As I explained earlier, this heuristic will not be quantified in Chapter 6. 

BPR 13: Solve incidents early on in the process using a web-based tool – Is defined on a strategic level. 

The organisation does not have a web-based tool to solve incidents early in the process. Only 

hypothetical improvements can be made.  

 

As a general boundary of the process, the respondents mentioned that the maturity of the process plays a 

significant role in the adoption of ecological sustainable best practices. Basically, this means that if a client 

is not mature they probably do not give priority to sustainability. Furthermore, it depends on the culture 

of the organisation. Organisations paying much attention to CSR policies will probably be more willing to 

implement ―green‖ process changes. 

 

In Chapter 6, I make an attempt to quantify this refined theory. 

 

5.2.2 Generalisability  

In this chapter I analysed to what extent these ―green‖ BPR best practices can be implemented in the case 

study of a large organisation in the Netherlands. I noticed that these boundaries are not industry-specific. 

In other words, I expect that these ―green‖ BPR best practices can be applied to other companies among 

different industries as well.  

Taking into account the specific applications of the BPR best practices in the context of ITIL, I conclude 

that the applicability on the organisational level depends on the maturity of the ITIL processes. This 

means that if the processes within the organisation are well-defined the company supports the 

implementation of the ―green‖ heuristics or has already applied the heuristics. For example, if the ITIL 

processes are well-defined, organisations are mostly highly automated.  
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6. Quantification of implemented Business Process Redesign practices 
In this chapter I made a quantification of the current (As-Is) and redesigned (To-Be) ITIL process 

models of the case study (described in paragraph 3.4). This quantification clarifies to what extent ―green‖ 

Business Process Redesign affects ecological sustainability. Furthermore, the quantification in the case 

study attempts to validate the BPR best practices from Chapter 4. For the quantification I used the LCA 

approach described in subparagraph 2.3.3.  

 

The resources (i.e. related to travel, electricity or paper) used during the process can be precisely 

expressed in CO2-equivalents. If there was any uncertainty in the parameter value I clearly stated this 

within the report. For the measurement of the ecological sustainability performance I defined several Key 

Performance Indicators (KPIs). I derived these KPIs derived from the process change heuristics (in 

Chapter 4) in order to analyse the ecological sustainable performance of the processes. The main KPI is 

as follows: 

Reducing the amount of CO2 in kg emitted by the change and incident 

management process.  

Several underlying KPIs can be defined to achieve this main KPI. Those KPIs are listed in Appendix VI, 

Table 33. 

 

The remainder of this chapter is structured as follows. In the first paragraph, I give more details on the 

method I used to implement and quantify my list of ―green‖ BPR best practices. In the second paragraph 

I estimate the carbon footprint indirectly related to the ITIL processes. Subsequently, I calculate the As-Is 

carbon footprint related to the use-phase of the ITIL case study processes. In the fourth and fifth 

paragraph I implement the ―green‖ BPR best practices. I made a distinction between implemented 

heuristics and hypothetically implemented heuristics. In the sixth paragraph, I compare the quantification 

of the As-Is processes to the To-Be processes. I end with a discussion on my results. 

 

6.1 Setup of quantification method 

For the carbon footprint analysis of the Incident and Change Management processes I made a clear 

distinction between direct and indirect carbon emissions. (see Tier I, II and III, Appendix VI, Figure 15). 

In this analysis I take into account the variables I defined in subparagraph (Figure 7, page 26). I used the 

Process Analysis to calculate the direct emissions in the use-phase. Moreover, I used the EIO Analysis to 

estimate the indirect emissions related to manufacturing and building-use (i.e. Lighting and other 

electronic equipment, which I introduced in subparagraph 2.3.3). 

 

For a complete overview of the different emitters along the different scopes I refer to Appendix VI, 

Table 34. 

 

distribution

& storage

material 

acquisition

& pre-

processing

production use end-of-life

 
Figure 11: Product Life Cycle (GHG Protocol, 2011) 

 

Figure 11 defines the following phases during a product life cycle: 

1. Material acquisition & pre-processing, production and distribution & storage – Are considered as 

one aggregated step during the EIO-LCA. 

2. Use – Use and maintenance (i.e. maintenance is left out of scope) Process-LCA 
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3. End-of-life – Reuse/Disposal/Recycling (e.g. Waste management) Out of scope. 

For the Material acquisition & pre-processing, production and distribution & storage and the 

end-of-life phase, I used the EIO Analysis to shed light on the order of magnitude of these phases 

compared to the use-phase. Subsequently, I made a final decision about an appropriate method to 

quantify the carbon footprint of the use-phase. The different methods I considered are shown in 

Appendix VI, Table 35. In Table 36 I motivated why I chose to use focus groups (scenario 1a) as a 

research method 

 

To report the quantification data, I made an Excel spread sheet including the three main variables 

representing ecological sustainability (i.e. Travel, Electricity and Paper). The three separated tables, as 

shown in (Appendix VI, Table 40), represent these variables. The respondents were employees mainly 

involved in Change and Incident Management process. They were asked to specify what they used per 

activity. Each row in the table represents a single activity in the process. I used this information to 

allocate the carbon emissions to the process parts modelled in Appendix VI, Figure 21 and Figure 22. 

Moreover, I added a column to the table. This column shows the gathered information about the 

implementation process. The respondents had to write down their thoughts about how to improve their 

performance. This way fictitiously implemented the ‗green‘ BPR heuristics in the processes. For the 

calculation I made assumptions and used parameters as they are defined in Appendix VI, Table 37 and 

Table 38. Appendix VI, Table 38 shows the CO2 emissions in kilograms per variable (i.e. travel, electricity 

and paper). To overcome the uncertainty in parameter value, I made a sensitivity analysis. I calculated the 

minimum, maximum and average CO2 emissions. The average parameter values are calculated as an 

average of the values I found. I applied the -15%/+30% margin if only 1 or 2 parameter values were 

available. If I found 3 or more parameter values, I calculated the average value and selected the minimum 

and maximum value.  

 

After I received the results on the spread sheet, I contacted the participants to validate their answers. I 

also asked them why they did (not) use the proposed BPR best practices. 

 

6.2 Estimation of CO2 emitted during manufacturing and disposal 

In this paragraph I make an attempt to clarify how the Scope 3 emissions are related to the service 

management processes Change and Incident Management of the case study. This estimation should 

determine whether the manufacturing and disposal phases are significant compared to the use-phase (see 

Figure 11). Table 37, in Appendix VI, presents the assumptions underlying the EIO LCA method. These 

assumptions are needed to deal with the uncertainties in the estimation of the manufacturing and 

disposal phase related to resources used in the service management processes of the case study. Because 

of the assumptions I made, the results should be scrutinised. The main goal is to examine the order of 

magnitude compared to the emissions of the use-phase. For the use phase, I calculated the average use in 

total per year. I compared this value to the CO2 emitted during the manufacturing per year (i.e. total 

CO2 emitted during the manufacturing divided by the product lifecycle in years). Appendix VI, Table 39 

entails more details on the quantification of the manufacturing and disposal. This table shows the 

quantitative values and assumptions in the first column. The second column gives the dimension of the 

first column. The last column states the reference of the data I found or the formula used to calculate the 

value presented in the first column. Below I show my findings: 

- Bus – is defined as a city bus. The ratio manufacturing / use is 1/7,63. This means that 13,1% of 

the total usage-phase in CO2 is emitted during the manufacturing 

- Car – is left out of scope, since within the process the car is own property. 

- Train – is defined as an intercity train. The ratio manufacturing / use is 1/29,25 This means that 

3,4% of the total usage-phase in CO2 is CO2 emitted during the manufacturing 
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- Fuel production – is defined as gasoline production. The ratio production / use is 1/6,26. This 

means that 16,0% of the total usage-phase in CO2 is CO2 emitted during the production  

- Desktop – Is defined as a desktop with screen (Desktop HP Compaq 8000 Pro). The ratio 

manufacturing / use is 1/1,086. This means that 92,1% of the total usage-phase in CO2 is CO2 

emitted during the manufacturing. This result is in line with Deng et al. (2011), who concluded that: 

“The main result of the case study is that for laptops the manufacturing phase dominates over operation in energy use 

and carbon emissions” It shows that the ratio manufacturing/use is indeed around 100%. 

- Office equipment – Is defined as a chair and desk (Ahrend). For this factor only the 

manufacturing is relevant. 42,1 kgCO2 is emitted due to the manufacturing of office furniture per 

year. 

I discuss the last factor, building-use in this paragraph for two reasons. Firstly, it is an indirect factor in 

the process, and therefore not directly related to the use-phase. Secondly, this factor is only a rough 

estimation which I did not incorporate in the quantification of the case study. 

- Building-use – Is defined per employee. The ratio Electricity (Desktop) / Electricity (Total) is 

1/22,69. This means that 4,4% of the total electricity usage-in CO2 is CO2 emitted by the usage of 

electronic equipment. This is in line with the findings of CE Delft (2005), who calculated 10% for 

all electronic equipment. In my analysis I only considered desktops and laptops. 

Table 8: Sensitivity analysis of the CO2 emissions in the As-Is situation of the case study (Manufacturing/indirect) 

As-Is - Manufacturing and indirect 
emissions 

  
As-Is -Manufacturing and indirect emissions 

CO2 emissions in kilograms (5 days)   CO2 emissions in kilograms (48*5 days/1 year) 

  Low Average High   Low Average High 

Building-use       Building-use 8488,5 8488,5 8488,5 

Travel 9,4 11,3 16,1  Travel 452,3 540,9 770,7 
Electronic 
equipment 

6,6 7,8 9,9 
  Electronic 

Equipment 
318,6 374,8 476,6 

Furniture     Furniture 294,9 294,9 294,9 

Paper 0 0 0   Paper 0 0 0 

Total 16,1 19,1 26   Total 1065,8 1210,6 1542,2 

 

Table 8 depicts the manufacturing/indirect emissions emission rates, which I calculated as follows. For 

building-use, I used the average surface per employee multiplied by the # of persons involved, the 

kWh/m2 and CO2/kWh. For travel, I calculated per means of transportation the CO2 related to 

manufacturing. Note that I did not incorporate the manufacturing of cars, since cars are private property 

of the employees. For office equipment I calculated the emissions related to the manufacturing of as well 

electronic equipment as furniture. In the next paragraph, I allocate these emissions to the manufacturing 

of Office Equipment. Finally, I did not take paper into account, since the parameter I found (the CO2 per 

kilogram of paper) consists of manufacturing as well as use. In the next paragraphs I examine the CO2 

emissions during the use-phase.  

 

6.3 As-Is quantification during the use-phase 

In this paragraph I present the results of the quantification of the CO2 emitted in the As-Is process. The 

group within the large organisation I asked for feedback, consisted of 6 employees. These employees are 

involved in Service Management processes (ITIL V3), with a main focus on Change and Incident 

Management processes.   
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Table 9: Sensitivity analysis of the CO2 emissions in the As-Is situation of the case study (Usage) 

As-Is - Usage        

CO2 emissions in kg (5 days)  CO2 emissions in kg (48*5 days/1 year) 

 Low Average High   Low Average High 

Travel 118,0 155,2 264,2  Travel 5664,3 7448,9 12680,9 

Electricity 7,2 8,5 10,8  Electricity 346,0 407,1 517,5 

Paper 4,3 7,6 11,2  Paper 206,1 366,9 536,9 

Total 129,5 171,3 286,2  Total 6216,4 8222,9 13735,4 

 

In Table 9 I summarised the outcomes of the As-Is quantification. In this table I presented the CO2 

emissions per working week and year. The detailed results, specified per day, can be found in Appendix 

VI, Table 41. The summarised results above consist of the combined numbers for Incident and Change 

Management. The reason why for this is that the respondents explicitly indicated that it is too complex to 

assign their effort spent on particular activities. This is due to the fact that they have many different 

activities which are intertwined or in parallel with other activities. Also they indicated activities outside the 

boundaries of the process (like e-mail processing, or work from home) They could only roughly indicate 

to which part of the process their resource usage belonged. For this reason, I list the results I found 

below. This should indicate which process parts in the As-Is situation are relevant for Business Process 

Redesign.  

Directly related to ITIL processes: 

- CAB Meeting – Change Management  

- Change documentation – Change Management 

- Change receiving, logging and categorisation – Change Management 

- Service desk – Incident Management 

- Incident/Problem/Change Meeting – Change and Incident Management 

- IM monitoring and Control – Incident Management 

Indirectly related to ITIL processes: 

- Present training – Incident Management 

- Mail handling 

- Working with Excel 

- Hand-outs 

In Chapter 3, I came up with process activities within ITIL contributing to CO2 emissions. The directly 

related tasks I found in the case-study are in line with my expectations. For example (CAB) meetings 

indeed contributed to the CO2 emissions of the Change Management process. An example for Incident 

Management was Service Desk, which belongs to incident identification (see Figure 9). The indirectly 

related tasks did not explicitly belong to a certain process activity. 

 

6.4 To-Be quantification implemented 

In this paragraph I present the results of the reduction of CO2 in the To-Be situation. These results show 

the effect of ―green‖ BPR heuristics on the reduction of CO2. I discuss each of the implemented ―green‖ 

heuristic individually in the next subparagraphs. An example of my CO2 emission calculation is shown in 

Appendix VI, Table 42. The formulas I used are depicted in Appendix VI, Table 43. 

 

6.3.1. Redesign 1: Reducing client contact by reducing client visits 

The proposition to reduce contact was widely supported by the employees. Most of them indicated that 

working from home is an alternative option. Nevertheless, they all commented that face-to-face meetings 
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are inevitable. They suggested that working from home one day per week is reasonable. The absolute CO2 

improvements they can achieve are for the minimum, average and maximum situation respectively 15,7 

kg, 19,5 kg and 30,9 kg of CO2 per week. This calculation is the result of emitting travel (―Work from 

home‖) at day 1. Appendix VI, Table 41 shows the data of this redesign. 

 

6.3.2. Redesign 2: Combine certain visits into one visit 

If employees were required to travel between offices, they indicated that sometimes it might be possible 

to combine multiple visits. An example is that the visit planned on Monday week 1, and Thursday week 2 

will be planned somewhere in between. This can potentially reduce the kilometres of travel with 50% per 

combined visit. Respondent 5 indicated that 50% of the travels can be replaced by virtual meetings, the 

other half of the travels is necessary. If there are possibilities to combine visits, he tries his best to achieve 

this. In this case the kilometres travelled can be reduced with 50%. Unfortunately, this event did not 

occur in the spread sheet. For this reason I present the generic formula in Appendix VI, Table 43. 

 

6.3.3. Redesign 3: Only travel in exceptional situations 

This ―green‖ heuristic is in closely related to my first redesign. During the spread sheet I asked 

respondents about their opinion. They answered that they prefer to reduce their travel on a regular basis 

(working from home one day), instead of only visiting the office in exceptional situations (only if 

necessary). Therefore, this heuristic was not validated by the case study. 

 

6.3.4. Redesign 4: Remote desktop applications for service desk 

One of the service desk employees indicated that it is possible to work from home since he can give 

support by means of a remote desktop application. Note that this heuristic has the same effect as the 

reduction of client contact. However, this heuristic only applies to service desk employees using this 

application to give support to their clients remotely. Unfortunately, during my 5 days of measurement 

events did not occur. After speaking with the involved employees, they indicated that remote desktop 

applications can indeed help to reduce travels for giving support. Respondent 5 indicated that because of 

remote desktop he could stop commuting completely. The CO2 improvements for the minimum, average 

and maximum situation were respectively 7,6 kg, 10,8 kg and 21,6 kg of CO2 per week. Appendix VI, 

Table 41 shows how I came up with this result. 

 

6.3.5. Redesign 5: Paperless-office  

The respondents applied this heuristic by indicating that reading digital documents was a reasonable 

alternative. In their opinion reading digital documents is not always convenient. One example given by 

the respondents is that hand-outs were printed for training. If this is shown on a beamer screen, only one 

page can be shown and so all the employees attending are forced to read the same page. For this reason 

respondents are not willing to fully replace paper documents by reading digital documents. So for 

individual employees I am convinced it is possible to eliminate all printed documents digital ones. The 

CO2 improvements for the minimum, average and maximum situation were 7,6 kg, 10,8 kg and 21,6 kg of 

CO2 per week respectively. 

 

6.3.6. Redesign 6: Using (low quality) videoconferencing  

Replacing between offices travels by low-quality videoconferencing was not used during the time period 

of 5 days. However, Respondent 1 indicated that colleagues regularly replace their travels by using 

communication technology. Respondent 2 indicated earlier that 50% of the travels between offices can be 

replaced by low-quality videoconferencing. In order to eliminate these travels completely, virtual 

collaboration tools are needed to support the communication between offices. For this reason I conclude 

that this BPR best practice is valid. Unfortunately, this event did not occur during the quantification. The 

generic formula I used can be found in Appendix VI, Table 43. 
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Table 10: Sensitivity analysis of the CO2 emissions in the To-Be situation of the selected case study 

To-Be Situation        

CO2 emissions in kg (5 days)  CO2 emissions in kg (48*5 days/1 year) 

 Low Average High   Low Average High 
Travel 94,8 124,9 211,7  Travel 4550,1 5994,1 10159,9 

Electricity 6,8 8,1 10,3  Electricity 328,5 386,5 496,3 

Paper 2,7 4,8 7,0  Paper 129,6 230,0 336,2 

Total 104,3 137,7 229,0  Total 5008,2 6610,6 10992,5 

 

Table 10 above, shows the total CO2 emission per variable on a weekly and yearly basis in the To-Be 

situation. In the previous subparagraphs I described the CO2 reduction per ―green‖ BPR best practice.  

 

6.5 To-Be quantification hypothetical  

In this paragraph I discuss the ―green‖ BPR best practices I could not validate using the spread sheet at a 

large organisation in the Netherlands. The reasons why I was not able to validate these ―green‖ best 

practices were as follows. Firstly, data was not available or transparent. Secondly, it was not possible to 

implement some of these ―green‖ heuristic since investments and authorisation are required from higher 

management in the case study. Obviously, this cannot be achieved within the time span of 21 weeks. 

More information about the heuristics I examined below is given in Chapter 5. The quantification I made 

below is based on reasoning. I clearly explained my reasoning behind the effect on ecological 

sustainability per heuristic individually. 

 

6.5.1 Redesign 1: Eliminate non-relevant requests for changes 

The idea behind this heuristic was that if non-relevant requests are eliminated, because the person is not 

authorised or the request form is not completed, paper can be directly saved. Indirectly, time devoted for 

processing this request can be saved. This means indirectly that less FTEs (Full-Time Equivalent) are 

needed to run the process. Since I did not find support during the case study and did not find reliable 

data, I only come up with the formula to calculate the CO2 reduction. I defined this generic formula in 

Appendix VI, Table 43. 

 

6.5.2 Redesign 2: Less human resources needed 

I was not able to implement this ―green‖ heuristic. To come up with a reasonable estimation of the effect 

on ecological sustainability I calculated the average usage per person on a yearly basis for the variables 

Travel, Electricity and Paper-use. I assumed that the resource usage regarding travel, electricity and paper-

use is equal among functions within the service management processes. I calculated the average CO2 

emissions per employee per week of the As-Is situation. The results are: 

 

Weekly (5 days) Low Average High 

Travel per employee (in kgCO2) 19,7 25,9 44,0 

Electricity per employee (in kgCO2) 1,2 1,4 1,8 

Paper per employee (in kgCO2) 0,7 1,3 1,9 

Total (in kgCO2): 21,6 28,6 47,7 

 
6.5.3 Redesign 3: Solve incidents early on in the process using a web-based tool 

This heuristic is hypothetical because no data is available about the effort per incident. Only the opening 

and closing time is monitored in systems and includes waiting time as well. In order to come up with an 

estimation I gathered the following data from the case study: 

- Workplaces 1500 FTE have 500 Incidents/month 
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- Helpdesk 10 FTE = 1600 hours of work monthly (This group is not included in case-study) 

- Approximately 40% of their time is devoted to solve incidents. 

- Means 640 hours of work for 500 Incidents/month (more than 1 hour of work per incident on 

average) 

Furthermore, to complete my estimation, I use the research results by Coyle and Greene (2010):―we 

estimate that of all service desk contact volume as much as 40% can be solved through IT self-service, but we find that only 

5% of issues actually are”. If only 5% is solved this means that 32 hours will be saved per month (12 

months*32 hours of work=384 hours of work yearly). If the helpdesk can be reduced in the number of 

FTE, in general less resources are spent which reduces the amount of CO2 emissions (see subparagraph 

6.5.2).  

 

6.6 Comparison of the As-Is versus the To-Be processes 

This paragraph analyses the results of the quantification process. I compared the results of the As-Is 

situation versus the To-Be situation. In this analysis I did not include the hypothetical ―green‖ heuristics 

because they only give a rough estimation. I did this for the Change Management process of the case 

study and the Incident Management process of the case study of a large organisation. As I already 

explained in the results of paragraph 6.3, the participants were not able to specify their resource usage per 

task. 

 
Table 11: CO2 Improvements (As-Is versus To-Be in the use-phase) 

 Improvement (Absolute) Improvement (Relative to 
as-is use-phase) 

Improvement (Relative to 
as-is use-phase and 
manufacturing) 

 CO2 in kg (48*5 days/1 
year) 

CO2 in % (48*5 days/1 
year) 

CO2 in % (48*5 days/1 year) 

 Low Average High Low Average High Low Average High 

Travel 1114,2 1454,8 2521,0 19,7% 19,5% 19,9% 18,2% 18,2% 18,7% 

Electricity 17,5 20,6 21,2 5,1% 5,1% 4,1% 1,8% 1,9% 1,6% 

Paper 76,5 137,0 200,7 37,1% 37,3% 37,4% 37,1% 37,3% 37,4% 

Total 1208,1 1612,3 2742,9 19,4% 19,6% 20,0% 19,4% 19,6% 20,0% 

 

Table 11 presents the absolute and relative improvements compared to solely the use-phase and use-

phase and manufacturing (building-use excluded) taken together. The paper emissions of manufacturing 

and use are aggregated. Therefore the improvements are exactly the same. From the absolute 

improvements I notice that, by far, the greatest improvements can be made in the area of Travel. This 

improvement is as high as 20%. Remarkably, the electricity emissions can be improved only marginally 

from both an absolute and a relative point of view. The last variable, paper is from an absolute point of 

view is significantly smaller from the other variables Travel and Electricity. However, from a relative 

perspective, the improvements are around 37%. This means that on a large scale, paper improvements 

can have a significant impact on CO2 reductions.  

 

The meaning of the values I presented above might not be fully clear. Therefore, I also compare these 

results to the average electricity consumption per household in the Netherlands. CBS (2012), examined 

that a household yearly consumes 3300 kWh. This is equal to 3300 kWh * 0,443 kgCO2/kWh (defined in 

Appendix VI, Table 38) = 1461,9 kgCO2/year (see also Appendix VI, Figure 23). I conclude, based on 

the CO2 emitted per household, that the potential total improvements for the 6 persons of this case-study 

can at a minimum be equal to 0,83 households per year; On average this is equal to 1,10 households; at 

most this is equal to 1,88 households. Figure 12 visualises the average results I found in Table 8 to Table 
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11. The y-axis presents the amount of CO2 in kilograms per year. On the x-axis I present the variables 

Travel, Electricity, Paper and Total. For each of them I calculated the average value in the As-Is and the 

To-Be situation. 

 

 
Figure 12: Comparison of As-Is versus To-Be usage 

 

6.7 Discussion and conclusion 

I made some final remarks on the gathered results. First of all, CO2 emitted by building-use (electricity in 

kWh) is as I expected a highly significant contributor to the CO2 emitted in the process. I did not suggest 

improvements, since this factor was indirectly related to the processes and was therefore out of scope for 

this project. 

 

Secondly, I noticed that the six employees from the case study do not travel by plane for international 

encounters. It seems that meetings between offices only occur on a national level (i.e. Rotterdam, The 

Hague and Amsterdam) and on relatively short distances. Travel by plane is known as one of the most 

contributing to CO2 emissions. Generally this means of transport is especially popular in the United 

States since distances between offices are normally longer. Improvements in this area can in this case 

study not be achieved. Remarkably, the majority of the respondents travelled by public transport. I 

expected an equal distribution between car and public transport. The most important factor for this is 

that the geographical locations of the offices are within easy reach of public transport. The last remark I 

make on travel is that manufacturing does not play a significant role in the emissions related to 

transportation means. This can be clarified by the long lifecycle (i.e. trains have a lifecycle of 30 years), 

and therefore manufacturing is divided by 30 years to come up with a yearly amount of CO2 emitted. 

 

Thirdly, data on electronic equipment showed that most of the employees are using desktops. From an 

ecological sustainable perspective it would be beneficial to replace these by laptops, since these devices 

generally use less electricity. The improvement I implemented was putting electronic equipment off at the 

end of a day‘s work. This improvement only resulted in a 5% reduction of CO2 emissions compared to 

the As-Is use-phase. These improvements can be further increased by proper energy management, but I 

expect the improvements are still marginal. Nevertheless, the absolute CO2 emission rates are much 

smaller than the emissions caused CO2 emitted by travel and building-use. Remarkably, the contribution 

of manufacturing to the CO2 emitted is highly significant. Manufacturing of electronic equipment is 

almost equal to the CO2 emitted by electricity usage. Considering furniture too, it even exceeds the CO2 

emitted during the usage-phase.  

Finally, the amount of paper-usage did not show any remarkable patterns. As I expected the main usage 

was A4 format. Sometimes A3 format was used as well. The ―green‖ heuristics for the reduction of paper 
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were used several times. Most of the respondents were positive about the suggestion to read digital 

documents. The improvements showed positive results. The CO2 emissions caused by the usage of paper 

can be reduced by approximately 37%. The extra CO2 emissions caused by electricity usage of tablets are 

negligible. I expected that it would be possible to reduce more than 37%, but this result might be due to 

personal preferences. 

 

In general, the participants explicitly indicated that it was impossible to assign their resource usages to a 

certain part of the process. I gathered this information from a relatively small service management group 

(i.e. 6 persons) and for this reason they have many different tasks to fulfil and therefore the tasks to fulfil 

are less strictly defined. I conclude that this complexity was caused by the size of the group.  

 

Moreover, reflecting on the ―green‖ BPR best practices I implemented, I solely took into account CO2 as 

a dimension to measure ecological sustainability. I expected that the current dimensions of the devil‘s 

quadrangle will be affected as well (i.e. Quality, Time, Flexibility and Costs). Next, I discuss the 

implications on each of these dimensions individually. First, the question is how the Quality of the 

process will be affected. It might be that quality becomes worse because people perform better if they can 

read from paper. Or that it is easier to cooperate if they meet physically instead of virtual? However, is 

this still the case if a high-quality videoconferencing system (e.g. Cisco Telepresence) is used and people 

are soon no longer aware of their virtual attendance? The second dimension is Time; in case people are 

reading digital documents, does digitalisation decrease time because they do not have to print anymore? 

Or does this increase time because people are not used to reading from a screen? Also, time decreases in 

case people travel less and use videoconferencing systems instead. The third dimension, Flexibility, can 

be increased because it becomes easier to plan a meeting. Time to travel is not needed anymore, so it can 

also be scheduled during rush hours and in the evening. Flexibility might also be increased because digital 

documents are easier to share and several devices can be used to read these documents. The last 

dimension is Costs. Initially financial investments are needed to become more ―green‖, however in the 

long term travel expenses are cut, and less printers may be needed and therefore the costs might decrease. 

 

From my discussion about the remaining four dimensions of the devil‘s quadrangle, I conclude that 

becoming more ecologically sustainable does not directly mean that these dimensions become worse. I 

even expect that becoming ecologically sustainable can improve the performance on quality, time, 

flexibility and costs. Therefore, becoming more ecologically sustainable should go together with the 

current performance dimensions Quality, Time, Flexibility and Costs which are applied in organisations 

nowadays. 

 

6.7.1 Generalisability of the quantification results 

During the reported time period, no (inter)national flights were booked by the employees taking part in 

the case study. Since this group within this organisation only collaborates with the offices located in 

Rotterdam and The Hague this finding is logical. I expect that this can be generalised for the Netherlands. 

However, for organisations in the United States I expect that national flights occur on a regular basis (and 

other big countries in general). Moreover, I only measured the resource usage for a time period of 5 days. 

Some participants indicated that they travel only once a month between different offices. These events 

did occur in the measurement period. Therefore, I did not miss any travels between offices. For this 

reason the results are representative for the case study, but this frequency of travels might differ among 

organisations. My final remark on the generalisability of the results is that many participants travelled by 

public transport. This can be clarified by the fact that the offices in The Hague, Amsterdam and 

Rotterdam are within easy reach of public transport. Therefore I expect that differences exist among 

other organisations, in other parts of the Netherlands. Employees of organisations that are more difficult 

to reach will probably use their car more frequently.  
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7. Conclusions and recommendations, limitations and future research 
This thesis has presented how the IT Infrastructure Library processes can become more ecologically 

sustainable. Many endeavours towards the development of hardware in Green IT exist. In other words, 

the focal point is the development of energy-efficient hardware, the optimisation of datacentres and so 

forth. This report extends the current Business Process Redesign (BPR) literature. The BPR best practices 

of Reijers and Mansar (2005) are used to determine the effect on ecological sustainability of the following 

variables: 

1. Travel 

2. Electricity 

3. Paper-use 

Furthermore, these BPR best practices are applied within a case study at a large company. Finally, the 

effect of these BPR best practices are quantified in this case study using the LCA process approach. 

 

In the next paragraphs I reflect on the goals I set in Chapter 1. 

 

7.1. Conclusions and recommendations 

In this paragraph I summarise and reflect on the results of my thesis. I do this by looking at the research 

questions I stated at the very beginning of my thesis. The main research question I stated at the beginning 

of my project is:  

“How can ITIL V3 processes become more ecologically sustainable using 

Business Process Redesign?” 

Next, I will go through each of the individual research questions. Finally, I will come up with a 

conclusion. 

 

7.1.1 Conclusions 

Below I go through each of the individual research question.  

 

RQ 1: Which ITIL V3 processes are relevant for ecologically sustainable Business Process 

Redesign? 

I found two relevant processes during my documentation analysis and semi-structured interviews. I 

validated these processes during the third research question (case study). During this validation I found 

the improvements on a process level. However, I did not gain deep insight in the emissions caused per 

activity. Therefore I validated the opportunities to make the selected processes (i.e. Change and Incident 

Management) more ―green‖ by using Business Process Redesign. I found that the CO2 performance 

could be improved with 1612 kgCO2 on average (i.e. equal to 1,10 households). These improvements 

show that the selected processes are significant. 

 

RQ 2: What role does Business Process Redesign play in ecological sustainability within ITIL 

V3? 

I designed several ―green‖ heuristics within ITIL. I did this by determining how the heuristics might 

improve the performance on Travel, Electricity and Paper-use. I conducted online-surveys to validate my 

subset of BPR heuristics. Unfortunately, only 22 respondents responded to my online survey out of a 

sample size of a sample size of 650 (Accenture professionals and ―green‖ BPM Scientists). Only 3 out of 

these 22 respondents were ―green‖ BPM scientists. This result is reasonable, but to further generalise 

more respondents are needed. Some of these heuristics showed some interdependencies. I did not find 
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these identified interdependencies during the third research question, because my research method did 

not test this.  

 

RQ 3: What is the quantitative reduction of Business Process Redesign on the carbon footprint 

for an ITIL V3 case study?  

Reflecting on my selected criteria Travel, Electronic equipment-use and Paper at the very beginning of my 

thesis (see Figure 7), I concluded that the order of magnitude of all criteria is in line with the results of the 

As-Is situation I found in the case study. In other words, Travel is the most contributing factor, 

Electricity used by electronic equipment and Paper are the second and third contributors in these service 

management processes. In the To-Be situation, I could not implement all proposed ―green‖ heuristics. 

Some heuristics were not used by the participants and some of the heuristics were only hypothetical. For 

this reason I partially answered this research question. Furthermore, I selected a relatively small service 

management group. The advantage is that I gained deep insight in their daily work, since it was fully 

transparent what happened during the process. The disadvantage is the limited generalisability of the case-

study. Due to the small group it was difficult to extrapolate. Moreover, the quantification of the indirect 

emissions (i.e. manufacturing and building-use) only gave a rough estimation of the CO2 emissions. 

 

To conclude, the processes I selected were indeed valid for ecological sustainable redesign. The case study 

partially supported my identified process areas suitable for ―green‖ BPR. In order to make these ITIL 

processes more green, one should (re)design these processes in such a way that travel, electricity and 

paper-use are minimised. Especially minimising travel reduces the absolute amount of CO2 emissions 

within Change and Incident management taken together. (1455 kgCO2 per year on average, which is equal 

to approximately 20%). Moreover, I found that the amount of CO2 caused by electronic equipment and 

the reduction of this variable is harder to achieve (20,6 kgCO2 per year on average, which is equal to 

approximately 5%). The greatest relative improvement regarding CO2 emissions, equal to approximately 

37%, can be achieved by replacing printed documents with digital ones. The absolute improvement on 

average is 137 kgCO2 per year. In total, 1612 kgCO2 can be saved per year, which is equal to the average 

electricity consumption of 1,10 Dutch households per year.  

 

7.1.2 Recommendations 

Based on my conclusions I defined the following recommendations to Accenture‘s ITIL professionals: 

- Define ITIL processes in such a way that Travel, Electricity and Paper-use are minimised using 

―green‖ BPR best practices. 

- Persuade the higher management of clients by giving them insight in the quantitative 

improvements on ecological sustainability that are possible using ―green‖ Business Process 

Redesign. 

- Raise awareness among involved employees of the potential improvements on ecological 

sustainability in order to persuade them to alter their behaviour where possible. 

7.2. Limitations and future research 

In the next subparagraphs I discuss the limitations and describe the open challenges for science 

7.2.1. Limitations 

This Master‘s thesis has some limitations. I listed all these limitations below. 

 

Firstly, I examined only two ITIL V3 processes (i.e. Change and Incident Management). Therefore, I did 

not gain insight in the effect of making other ITIL V3 processes more ―green‖.  
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Secondly, during the selection procedure of ―green‖ BPR best practices, my sample size consisted of 

Accenture employees and ―Green‖ BPM scientists. Unfortunately, the response rate was rather low and 

received 22 responses out of 650 Accenture employees and BPM scientists. To further generalise these 

outcomes, a larger response rate is required. 

 

Thirdly, during the quantification in Chapter 6, I validated the ―green‖ BPR best practices. I conducted 

the EIO Life-cycle analysis for an estimation of the manufacturing and end-of-life CO2 emissions. To 

conduct this analysis several underlying assumptions were needed (i.e. US data from 2002, linear 

relationship, meso-level data) and therefore caused uncertainty in the output values. The generalisability 

of the quantification of the use-phase was limited. Due to this extrapolating was difficult. The following 

reasons caused this limitation. Due to the geographical location of the offices (i.e. near the city centres of 

Rotterdam, The Hague and Amsterdam), they were easy to reach by public transport. The chosen means 

of transport might differ among organisations. Moreover, the period during which I examined the 

resource usage in the service management processes was quite short. Measurements should be conducted 

during a longer time period to achieve stable results. Also, during the quantification the respondents 

could not precisely indicate to which process step their task belonged. I expected this would be easier, 

however in practice this seemed to be very complex. Finally, I gathered the data on departmental level 

and for this reason only 6 persons were involved in the service management processes. In other words, 

on organisational level, the impact might be greater than the impact found during the case study.  

 

Furthermore, there was an uncertainty in data values. The parameters and variables values depended on 

the particular context. For example, the datasheets of the electronic equipment are specified in optimal 

conditions. Sometimes I found values specified for a resource group in general. Therefore, these values 

can differ in practice from the values I used. 

 

7.2.2. Future research 

Based on the conclusions I have drawn in the first paragraph of this chapter, and the limitations I have 

described, I suggest the following future research areas. 

 

From a practical point of view further research can be in the field of service management to analyse other 

ITIL processes from an ecological sustainability point of view. The ITIL framework consists of 26 

processes and so the possibilities to make other processes more ―green‖ should be investigated. A second 

area for further research can be the integration of the Green IT perspective within ITIL. This involves 

the investigation of what efficient hardware can do within service management processes. In combination 

with the BPR perspective this should give a holistic view on the reduction of CO2. 

 

The quantification was an initial attempt to quantify the effect of BPR within service management 

processes. Further research should involve a more detailed quantification of the process on an 

organisational level to gain more insight in the carbon footprint of service management processes. Other 

case studies should be examined, more days of measurement and more detailed measurements should be 

achieved to generalise the results I found. 

 

When looking at this research from a broader angle, Pernici et al. (2011) proposed several open challenges 

in the field of Green IS research (Appendix VII, Table 44). The five main perspectives they identified are 

Process, Capabilities, Smartness, Ethics and Green IS. In my thesis I covered the first perspective 

―process‖. The scope of my research project excluded the remaining four perspectives. Capabilities, 

which involve the development of a systematic approach to address the sustainability issue might be a 

future research area. 
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I found the emissions caused by building-use, which I introduced as indirect emission next to the other 

variables (i.e. Travel, Electricity and Paper-use), to be highly significant. This emission might be reduced 

in the uncovered research area of Smartness in buildings. Ways to reduce these emissions should be 

examined in future research. Ethics should cover how organisations can change their behaviour. How is it 

possible to enable organisations to behave in an ecological sustainable way? Green IS touches upon 

monitoring CO2. As I indicated during my BPR best practice selection, I left this research area out of 

scope. The effect of awareness on CO2 reduction should be further examined.  
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Appendix I 
 

Figure 13: Accenture’s Green IT Assessment Process (Tung, 2008) 

 

 
Table 12: Consulted employees within Accenture 

Consultants Expertise Contact 

Consultant 1 Infrastructure solutions, little knowledge about ITIL Several discussions 

Consultant 2 Infrastructure solutions, Green IT and an interest in ITIL Several discussions 

Consultant 3 Green IT, ITIL Short interview 

Consultant 4 Green IT, ITIL Short interview 

Consultant 5 ITIL  Short interview 

Consultant 6 Green IT, little knowledge about ITIL E-mail discussion 
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Table 13: Case study background information 

Throughout my thesis I used a case study of a large organisation in the Netherlands. I described in the 

next paragraphs why I selected this particular case study, the reasoning behind selecting a case study and 

the purpose of this case study.  

 

I selected this case study based on the following two criteria: 

 

- Available data, which case study has monitored, or can retrieve relevant data from an ecological 

sustainable perspective about their ITIL processes. 

- Representativeness, which means that it should reflect the reality how an ITIL process generally 

is implemented. 

 
Voss et al. (2002) reviewed the use of case study research in operations management. The reasoning 

behind the use of a case study is further explained. The first question is why I chose a case study. Voss et 

al. (2002) proposed four different purposes of case study research: 

 

1. Exploration: Uncover areas for research and theory development 

2. Theory building: Identify/describe key variables, identify linkages between variables and identify 

―why‖ these relationships exist. 

3. Theory testing: Test the theories developed in the previous stages and predict future outcomes. 

4. Theory extension/refinement: To better structure the theories in light of the observed results. 

 

The purpose of this selected case study is twofold. The first reason is to test the theory; does it have the 

expected effect on ecological sustainability? Secondly, the purpose is to refine the theory defined in 

research phase 1. Research is conducted to what extent process change within the IT Infrastructure 

Library process change can be achieved. 

 

Typically, the prime source of data in case research is structured interviews, often backed up by 

unstructured interviews and interactions (Voss et al., 2002). Other sources can include personal 

observation, informal conversations, attendance at meetings and events, surveys administered within the 

organisation, collection of objective data and review or archival sources.  
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Appendix II 
 
Table 14: IT Infrastructure Library V3 

Service Strategy 

1. Strategy management for IT services 

2. Service portfolio management 

3. Financial management for IT services 

4. Demand management 

5. Business relationship management 

 

Service Design 

1. Design coordination 

2. Service catalogue management 

3. Service level management 

4. Availability management 

5. Capacity management 

6. IT service continuity management 

7. Information security management 

8. Supplier management 

 

Service Transition 

1. Transition planning and support 

2. Change management 

3. Service asset and configuration management 

4. Release and deployment management 

5. Service validation and testing 

6. Change evaluation 

7. Knowledge management 

 

Service Operation 

1. Event management 

2. Incident management 

3. Request fulfilment 

4. Problem management 

5. Access management 

Continual Service Improvement 

  

http://www.best-management-practice.com/serviceStrategy2011/content.aspx?showNav=true&expandNav=false&page=sst_26
http://www.best-management-practice.com/serviceStrategy2011/content.aspx?showNav=true&expandNav=false&page=sst_27
http://www.best-management-practice.com/serviceStrategy2011/content.aspx?showNav=true&expandNav=false&page=sst_28
http://www.best-management-practice.com/serviceStrategy2011/content.aspx?showNav=true&expandNav=false&page=sst_29
http://www.best-management-practice.com/serviceStrategy2011/content.aspx?showNav=true&expandNav=false&page=sst_30
http://www.best-management-practice.com/serviceDesign2011/content.aspx?showNav=true&expandNav=false&page=sde_29
http://www.best-management-practice.com/serviceDesign2011/content.aspx?showNav=true&expandNav=false&page=sde_30
http://www.best-management-practice.com/serviceDesign2011/content.aspx?showNav=true&expandNav=false&page=sde_31
http://www.best-management-practice.com/serviceDesign2011/content.aspx?showNav=true&expandNav=false&page=sde_32
http://www.best-management-practice.com/serviceDesign2011/content.aspx?showNav=true&expandNav=false&page=sde_33
http://www.best-management-practice.com/serviceDesign2011/content.aspx?showNav=true&expandNav=false&page=sde_34
http://www.best-management-practice.com/serviceDesign2011/content.aspx?showNav=true&expandNav=false&page=sde_35
http://www.best-management-practice.com/serviceDesign2011/content.aspx?showNav=true&expandNav=false&page=sde_36
http://www.best-management-practice.com/serviceTransition2011/content.aspx?showNav=true&expandNav=false&page=st_20
http://www.best-management-practice.com/serviceTransition2011/content.aspx?showNav=true&expandNav=false&page=st_21
http://www.best-management-practice.com/serviceTransition2011/content.aspx?showNav=true&expandNav=false&page=st_22
http://www.best-management-practice.com/serviceTransition2011/content.aspx?showNav=true&expandNav=false&page=st_23
http://www.best-management-practice.com/serviceTransition2011/content.aspx?showNav=true&expandNav=false&page=st_24
http://www.best-management-practice.com/serviceTransition2011/content.aspx?showNav=true&expandNav=false&page=st_25
http://www.best-management-practice.com/serviceTransition2011/content.aspx?showNav=true&expandNav=false&page=st_26
http://www.best-management-practice.com/serviceOperation2011/content.aspx?showNav=true&expandNav=false&page=soca_25
http://www.best-management-practice.com/serviceOperation2011/content.aspx?showNav=true&expandNav=false&page=soca_26
http://www.best-management-practice.com/serviceOperation2011/content.aspx?showNav=true&expandNav=false&page=soca_27
http://www.best-management-practice.com/serviceOperation2011/content.aspx?showNav=true&expandNav=false&page=soca_28
http://www.best-management-practice.com/serviceOperation2011/content.aspx?showNav=true&expandNav=false&page=soca_29
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Table 15: ITIL background information 

The origins of service management are in traditional service business like airlines, banks, hotels and 

telephone companies. This practice has grown with the adoption by IT organisations of a service-

oriented approach to managing IT applications, infrastructure and processes. Nowadays, business 

problems and support for business models, strategies and operations are increasingly in the form of a 

service.  

 

A fully updated version of ITIL was introduced in 2007 (known as version 3). This new version 

responded to significant advancements in technology and emerging challenges for IT service 

providers. New models and architectures such as outsourcing, shared services, utility computing, 

cloud computing, virtualisation, web services and mobile commerce have become widespread within IT. 

The process-based approach of ITIL was augmented with the service lifecycle to address these 

additional service management challenges. In 2011, as part of its commitment to continual improvement, 

the Cabinet Office published this update to improve consistency across the core publications.  

ITIL is not a standard that has to be followed; it is guidance that should be read and understood, and 

used to create value for the service provider and its customers. Organisations are encouraged to adopt 

ITIL best practices and to adapt them to work in their specific environments in ways that meet their 

needs (http://www.best-management-practice.com, 2011). 

 

To further clarify the service context I highlighted the most important information described in the 

conference article of Spremic et al.‘s (2008). 

 

Spremic et al. (2008) described the case study in the financial industry. This company offers financial 

services to commercial banks and the national bank. Due to significant increase of competition in the 

market, the company needs to improve their quality and efficiency of their customer services. It was 

decided to implement ITIL. When organisations claim they have implemented ITIL, they usually mean 

they have implemented the ITIL processes. The company had to set up adequate IT processes and tools 

for IT process automation as well as to train their employees in the sense of establishing the right 

attitude and skills (Spremic et al., 2008). The implementation consisted of two phases, which are standard 

ITIL processes: 

- The first phase involved the implementation of Incident Management and Configuration 

Management. 

- The second step involved the implementation of Problem Management, Change Management 

and Release Management. 

As a result of the ITIL implementation, the financial company achieved significant improvements in the 

performance of IT. This case study should have clarified what kind of applications an ITIL 

implementations might have and so, give a notion what a service is within ITIL. To achieve a successful 

―green‖ implementation, the following cornerstones need to be taken into account (Cherrington and 

Greenway, 2008): 

1. People: People involved in each step of the service management life-cycle that must be aware of 

the environmental policy and targets in order for the measures to be implemented and 

monitored successfully.  

2. Processes: The control of processes is managed by Performance Indicators. Environmental targets 

and can easily be adopted as part of the established processes performance indicators. 

3. Tools: The choice and approach to managing environmentally friendly IT tools occurs through 

the life-cycle of selection, procurement, support and disposal. 

 

 

javascript:void(0)
javascript:void(0)
javascript:void(0)
http://www.best-management-practice.com/
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Table 16: BPR best practices classified according to the BPR implementation framework (Mansar and Reijers, 2005) 

Framework 

elements 

Best practice name Definition 

Customers Control relocation Move control towards the customer 

 Contact reduction Reduce the number of contacts with customers and third parties 

 Integration Consider the integration with a business process of the customer or a 

supplier 

Products None  

Operation view Order types Determine whether tasks are related to the same type of order and, 

if necessary, distinguish new business processes 

 Task elimination Eliminate unnecessary tasks from a business 

 Order-based work Consider removing batch-processing and periodic activities from a 

business process 

 Triage ‗Consider the division of a general task into two or more alternative 

tasks‘ or ‗consider the integration of two or more alternative tasks 

into one general task‘ 

 Task composition Combine small tasks into composite tasks and divide large tasks into 

workable smaller tasks 

Behavioural view Re-sequencing Move tasks to more appropriate places 

 Knock-out Order knockout decisions in a decreasing order of effort and in an 

increasing order of termination probability 

 Parallelism Consider whether tasks may be executed in parallel 

 Exception Design business processes for typical orders and isolate exceptional 

orders from normal flow 

External 

environment 

Trusted party Instead of determining information oneself, use results of a trusted 

party 

 Outsourcing Consider outsourcing a business process in whole or parts of it 

 Interfacing Consider a standardised interface with customers and partners 

Organisation: 

Structure 

Order assignment Let workers perform as many steps as possible for single orders 

 Flexible assignment Assign resources in such a way that maximal flexibility is preserved 

for the near future 

 Centralisation Treat geographically dispersed resources as if they are centralised 

 Split responsibilities Avoid assignment of task responsibilities to people from different 

functional units 

 Customer teams Consider assigning teams out of different departmental workers that 

will take care of the complete handling of specific sorts of orders 

 Numerical involvement Minimise the number of departments, groups and persons involved 

in a business process 

 Case manager Appoint one person as responsible for the handling of each type of 

order, the case manager 

Organisation: 

Population 

Extra resources If capacity is not sufficient, consider increasing the number of 

resources 

 Specialist-generalist Consider to make resources more specialised or more generalist 

 Empower Give workers most of the decision-making authority and reduce 

middle management 

Information Control addition Check the completeness and correctness of incoming materials and 

check the output before it is sent to customers 

 Buffering Instead of requesting information from an external source, buffer it 

by subscribing to updates 

Technology Task automation Consider automating tasks 

 Integral technology Try to elevate physical constraints in a business by applying new 

technology 
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Figure 14: Sustainability Scheme (Slotboom, 2011) 
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Table 17: Comparison of EIO-LCA with Process-Based Models (Hendrickson et al., 2006) 

  

 Process-Based LCA EIO-LCA 

Advantages results are detailed, process specific results are economy-wide, 

comprehensive assessments 

 allows for specific product 

comparisons 

allows for systems-level comparisons 

 identifies areas for process 

improvements, weak point analysis 

uses publicly available, reproducible 

results 

 provides for future product 

development assessments 

provides for future product 

development assessments 

  provides information on every 

commodity in the economy 

Disadvantages Setting system boundary is subjective Product assessments contain aggregate 

data 

 Tend to be time intensive and costly Process assessments difficult 

 Difficult to apply to new process 

design 

Must link monetary values with 

physical units 

 Use proprietary data Imports treated as products created 

within economic boundaries 

 Cannot be replicated if confidential 

data are used 

Availability of data for complete 

environmental effects 

 Uncertainty in data Difficult to apply to an open economy 

(with substantial non-comparable 

imports) 

  Uncertainty in data 
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Figure 15: Boundaries for the calculation of the carbon footprint (Pandey et al., 2011)  
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Figure 16: Main activities within service companies (Junnila, 2006) 
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Table 18: Relationships among ITIL, BPM and Ecological Sustainability 

Below I clarify the relationships between the concepts used during this thesis. 

 

Relationship between BPM and Ecological sustainability 
Within the area of BPM there is a growing interest in how organisation‘s processes can become 
―greener‖. Seidel et al. (2011) claimed the following relationship between ecological sustainability and 
BPM/BPR as shown in Figure 17 below. 

 

 

 

 

 
 

 

Figure 17: The role of BPM in IS-enabled sustainability initiatives (Seidel et al., 2011) 

 

It should be clear that process change in general should enable a more ecologically sustainable 

organisation. The influence of these process changes is a so called ―white spot‖ in scientific research, 

since Reijers and Mansar‘s (2005) did not define their best practices in the context of ecologically 

sustainable redesign. 

 

Relationship between BPM and the IT Infrastructure Library 
To build on the introduction given in the previous paragraph 2.1.1., the relationship with Business 

Process Management is further defined. The ITIL Lifecycle as shown in Figure 4 (in the main text) is 

further specified below in Figure 18.  

Figure 18: ITIL process relationships (Taylor et al., 2007) 

 

This shows that the ITIL lifecycle does not exactly conform to the Business Process Lifecycle as shown 

in Figure 5. This means that: 

- Service Strategy and Service Design are not equal to Process design 

- Service Transition is not equal to Systems configuration 

- Service Operation is not equal to Process Enactment 

- Continual Service Improvement is not equal to Diagnosis 

In other words, the ITIL lifecycle is a chain of processes, which can be divided into independent sub-processes 

in the sense that normally not all ITIL sub-processes are needed and implemented. Therefore, all these 

processes have their own BPM lifecycle. For a process within ITIL it is identified which needs they have 

(diagnosis), and subsequently the process is designed (Which processes are problematic), which systems 

are needed (configuration) and the enactment (running the processes). 
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Appendix III 
 
Table 19: Motivation for research methods in ITIL process selection 

The reason why I chose for a documentation analysis and semi-structured interviews was threefold. The 

document search was done in advance to get acquainted to ITIL V3 and get insight in which processes 

might be suitable for ecologically sustainable redesign. I used this knowledge during the semi-structured 

interviews. Since a green process view within ITIL is relatively unknown by ITIL practitioners, I was able 

to steer the respondents in the right direction. The reason for the semi-structured approach was to give 

respondents space to think differently. The intention I had was to let them think about green 

opportunities.  

 

 
Table 20: Interview questions for the selection procedure of ITIL processes 

  
Questions: 

1. What does Greening ITIL mean in your opinion? 

2. During which phase(s) of the ITIL lifecycle do you think greening has the most significant 

impact? 

3. Which processes are in your opinion the most suitable and why? 
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Appendix IV 
 
Table 21: Effect on ecological sustainability per BPR best practice (Full version) 

Best practice name Impact on BP Effect on ecological sustainability (measured in CO2-e)

1. Control relocation

quality                     

cost                                 

sustainability X

I argued that this does not affect the sustainability of an ITIL process

2. Contact reduction

time                   

quality                     

cost                             

sustainability 

Less contact might involve the reduction of client/office or other visits on a regular 

basis. Therefore it might improve the ecological sustainable performance.This holds 

for  Change as well as Incident Management processes. Note: closely related to 

Exception, difference is that this heuristic is on a regular basis.

3. Integration

time                        

cost                

flexibility                     

sustainability X

I argued that this does not affect the sustainability of an ITIL process

None Producs/services are not incorporated within this project.

4. Order types

time                    

quality                     

cost                

flexibility                     

sustainability

Might result in faster processing times and efficiency which reduces the costs. The 

idea is to distinguish different changes and incidents. For extremely severe incidents 

or urgent incidents one should travel. This can lower travel expenses. This is a special 

form of efficiency. 

5. Task elimination

time                       

cost                

flexibility                       

sustainability

Try to eliminate unnecessary tasks. Eliminating tasks where travel is needed can lower 

the costs. Paper-use and electricity related tasks can be reduced as well. Tasks might 

be eliminated in Change Management processes. Eliminate unauthorised and 

incomplete change requests. Note, this heuristic is closely related to Re-sequencing 

in the context of ITIL.

6. Order-based work

time                        

cost                        

sustainability X

No, This best practices is not applicable in the context of ITIL. It assumes that batch 

processing is removed. This is never the case within ITIL 

7. Triage

time                    

quality                     

cost                

flexibility                       

sustainability

See Order types

8. Task composition

time                    

quality                     

cost                

flexibility                     

sustainability

Shorter setup times decrease the costs. Tasks should be combined. The setup time, 

interpreted as travel time can be reduced. This can be applied to Change and Incident 

Management processes.This BPR best practice is related to Contact reduction and 

Exception. 

9. Re-sequencing

time                          

cost                            

sustainability

Some tasks might turn out to be superfluous. It will save costs. This might reduce 

travel and therefore improve sustainability. This might be applied to the Change 

Management process (Note, closely related to Task elimination). Use an early 

selection process to prevent unnecessary activities. This involves unauthorised and 

incomplete change requests.

10. Knock-out

time                         

cost                         

sustainability X

No, this best practices is not applicable in the context of ITIL. This best practice 

checks orders in a different orders and does not fit within ITIL.

11. Parallelism

time                    

quality                     

cost                

flexibility                       

sustainability

This would rather need more resources and therefore would have a negative effect on 

the environmental performance. However, this relationship has not been proved and 

will depend on many factors. Therefore, I cannot assume the effect of parallelism as 

potentially significant 

12. Exception

time                    

quality                     

flexibility                     

sustainability

Travel in the most urgent situations only should reduce unnecessary travels. Might be 

applied to Incident and Change mangement processes. Exception is closely related to 

contact reduction, however this heuristic is interpreted as occuring on an irregular 

basis.

13. Trusted party

time                         

cost                          

sustainability X
No, it does not have a relation with sustainability

14. Outsourcing

quality                     

cost                        

sustainability

Outsourcing servers to cloud improves the efficiency and sustainability and lowers the 

costs of service management processes. Especially the electricity usage should 

decrease.   
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15. Interfacing

time                    

quality                     

cost                          

sustainability X       

No, there is no relation with sustainability

16. Order assignment

time                    

quality                     

flexibility                     

sustainability X   

No, workers perform as many steps as possible for a single order which means that for 

another order other workers are needed. At the end, the same number of resources is 

needed.

17. Flexible assignment

time                    

quality                     

flexibility                       

sustainability X

No, assigning an available employee does not reduce the number of employees. Not a 

clear relation with sustainability

18. Decentralisation

time                    

flexibility                                 

cost    

sustainability 

The geographical location might influence the number of travels and thus carbon 

emissions. Decentralization can decrease the carbon footprint of a company. This 

holds for Incident Management processes.

19. Split responsibilities

time                    

quality                     

flexibility                       

sustainability X

No, only responsibilities are assigned differetly and actually not a change in the 

number of resources occurs.

20. Customer teams

time                    

quality                     

cost                

flexibility                     

sustainability X

No, only the structure changes, employees are put together in a team. This actually 

does not decrease the number of employees needed (see also order assignment).

21. Numerical 

involvement

time                    

quality                     

cost                                    

sustainability X  

No, it especially eases the execution of tasks. It has not been proved that this leads to 

less employees.

22.Less case managers

quality                     

cost                        

sustainability

Less resources are devoted to a task which decreases the costs. Less case managers 

might therefore increase sustainability.

23. Less resources

time                         

cost                

flexibility                       

sustainability

Less employees means lower costs. It could improve sustainability because more 

employees means more resource usage in general.

24. Specialist-generalist

time                    

flexibility                     

sustainability X   

No, tasks are assigned differently but does not recrease the number of resources.

25. Empower

time                    

quality                     

cost                          

sustainability X       

No, it will not clearly make a big difference

26. Control addition

time                    

quality                     

cost                         

sustainability X   

No, I do not see a relationship with sustainability.

27. Buffering

time                        

cost                           

sustainability   

In case "green" information is available it can create more awareness of a company's 

carbon footprint or the carbon footprint of service management processes and thus 

decrease the emissions caused by travel, paper and electricity.

28. Task automation

time                    

quality                     

flexibility                     

sustainability    

Automating tasks reducing the number of employees needed might reduce ecological 

sustainability. This should reduce the number of employees and therefore should 

indirectly reduce travel. paper and electricity.

29. Integral technology

time                    

quality                     

cost                           

sustainability

It can change the traditional way of doing business. Two ways are videoconferencing 

or digitalisation.This might increase the costs due to high implementation costs.
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Table 22: Detailed hypothesised effect on ecological sustainability per individual BPR best practice 

  

Less Somewhat Less The Same Somewhat More More

Distinction between non-urgent tasks versus urgent tasks Travel

(Order types/Triage) Paper usage

Electricity

Eliminate non-relevant tasks Travel

(Task elimination) Paper usage

Electricity

Combine certain visits into one visit Travel

(Task composition) Paper usage

Electricity

Identify early in the process impractical request of repeated RFP Travel

(Re-sequencing) Paper usage

Electricity

Only travel in exceptional situations (for only the most urgent matters) Travel

(Exception) Paper usage

Electricity

Decentralising a service desk Travel

(Centralisation) Paper usage

Electricity

Remote desktop applications for service desk Travel

(Virtualisation/Integral technology) Paper usage

Electricity

Less human resources are needed within the process Travel

(Less resources) Paper usage

Electricity

Videoconferencing usage instead of physical meetings Travel

(Integral technology) Paper usage

Electricity

Paperless-office. So reading digitally instead of printing Travel

(integral technology) Paper usage

Electricity
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Table 23: BPR best practices method selection  

Aim: try to validate the sub-list of green BPR best practices and validate the completeness.  

 

Scenario 1 (workshops) 
- Explain the two processes of interest in more detail (i.e. change and incident management). 

- Let them redesign the process of interest from an ecological sustainable perspective 

 

Advantage: 

- The results are gathered in one or two sessions. 

- Easy to guide the respondents if there is something unclear. 

 

Disadvantage:  

- Coordination problems. In general Accenture‘s BPM and Green IT specialists are spread all 

over the world. So, in Amsterdam it would be a very limited group of employees. 

- For Green BPM scientists it is even more difficult since no national scientists are known. 

- Difficult to achieve, employees have limited time available and difficult to find an appropriate 

date and time. 

- Time intensive for respondents 

- Dependent of their knowledge. In other words, they will redesign the process with their 

available knowledge. If they do not apply hypothesised BPR best practices it might be due to 

unconsciousness. 

 

Scenario 2 (conduct interviews) 
Shortly describe the processes of interest and propose a heuristic in each question. Furthermore, the 

experience/background of the respondent is logged. 

 

Advantage: 

- Possibilities to guide the respondent during the interview 

- Possibilities to discuss if thoughts are not aligned 

- Normally respondents are more willing to talk than to fill in a survey 

- If a respondent is unintentionally unconscious of a certain green heuristic he or she is 

stimulated to think about it. 

 

Disadvantage:  

- Time intensive. Normally 30 minutes are needed per interview.  

- People abroad need to be contacted by telephone 

- No time to think about their answer, for this topic it might be useful to have some time to get 

used to the subject. 

 

Scenario 3 (online surveys) 
Shortly describe the processes of interest and propose a heuristic in each question. Furthermore, the 

experience/background of the respondent is logged. 

 

Advantage: 

- Less time intensive after building the online survey 

- More standardised and structured than an interview. 
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- Respondents can decide by their own when to fill in the survey 

- Data is electronically gathered 

- Easy to reach respondents abroad 

- Many potential respondents can be reached 

- If a respondent is unintentionally unconscious of a certain green heuristic he or she is 

stimulated to think about it. 

- They will have time to think about answers. 

 

Disadvantage:  

- Time intensive to build a high quality survey in an online tool 

- No possibilities to guide during the survey if some questions are misunderstood 

- Generally response rates are rather low 

 
Table 24: Motivation for research methods in selecting "green" BPR best practices 

For getting feedback on the relevance and completeness of the BPR best practices sub-list I considered 

several methods in advance. Appendix IV, Table 23 entails all the different considerations of methods 

for testing the hypotheses stated above. I considered Workshops as a very valuable method to receive 

feedback on the identified heuristics. However, it quickly became clear that it was impossible from a 

practical point of view. Due to the international character of Accenture, many of these employees are 

working abroad. The same holds for the Green BPM scientists, who are all working abroad. Therefore, I 

concluded that this method was not possible.  

 

My next consideration was to conduct interviews. At Accenture‘s offices, there are facilities to conduct 

interviews by phone. A possible advantage of interviews is that I can guide the respondent during the 

interviews. Furthermore, interviewees are more willing to engage in a conference call than filling in a 

survey.  

 

Nevertheless, for gathering the results I chose the online survey method. My first reason for this was 

that many potential respondents are working abroad. It was therefore relatively easy for me to reach 

them by e-mail. Secondly, I posed the questions in such a way that I assumed that no guidance was 

needed. Thirdly, the available tool, Qualtrics, was very convenient for gathering results. This would 

facilitate an easy way to structure the answers on the surveys. Finally, looking at the size of my sample 

size it would be very time consuming to invite potential interviewees personally and a lower reach would 

be achieved. By using the survey method the whole sample size could be reached easily. 
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Table 25: Reasoning behind online BPR best practices surveys 

The survey design has been developed following the structure of Brace (2008). This structure addresses 

the following: 

1. Objective 

a. Business objective 

b. Research objective 

 

2. How to achieve this objective 

a. Who is the sample? 

b. How will data be collected? 

c. Planning of the survey 

d. Piloting the survey 

e. Carry out the survey 

f. Analysis of the results 

 
What is the objective?: 

Business objective:  

Gain more insight in the effect of process change on ecological sustainability within the ITIL change 

and incident management processes. 

 

Research objective:  

- Validate the effect of the predetermined subset of BPR best practices.  

- Identify possible undiscovered best practices which might influence the 

environmental performance. 

 

How can this objective be achieved?: 

This process toward a high quality online survey is needed to provide the required and correct data. 

The objective for this survey is rather specific. An idea has already been formed what the effect on 

ecological sustainability might be. 

  

Define the sample and sample method: 

Several recruitment questions are defined. The purpose of this type of questionnaire is to identify 

eligible respondents in order to invite them to attend the main research session. Consequently, the data 

collected should be limited to that required to determine whether or not respondents meet the criteria 

that would define them as a member of the target group for the research (Brace, 2008). However, in 

this survey, these recruitment questions are used differently. The questions posed should validate the 

selected respondents as eligible. A sample of respondents, considered as eligible, is determined in 

advance. They are asked about their expertise in the field of BPM or BPR and possibly ecological 

sustainability. Also their years of experience in these fields is asked as an extra validation step. It is 

expected that all the respondents are conform to these requirements. The sample of respondents are: 

1. BPM/BPR scientists. Knowledge in the field of sustainability is a plus. 

2. BPM/BPR practitioners within Accenture. Again, knowledge in the field of sustainability is a 

plus. 

3. Green IT practitioners within Accenture. Their practical experiences in the field of IT and 

ecological sustainability should be sufficient to understand the questions posed in the survey. 

Validating their expertise will increase the reliability and validity of the answers.  
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data collection medium: 

For the collection of the data self-completion online surveys are conducted. This way of data collection 

has several advantages: 

- It gives them time to think creatively about the possible effects of process change on 

ecological sustainability. 

- Some background information of ecological sustainability can be added. This is useful 

to get a coherent understanding of the concept of sustainability. 

- Interviewees cannot look ahead, compared to paper-based surveys.  

- Can easily be distributed to contacts abroad. Since Accenture is an internationally 

operating company many employees with the right expertise are working abroad. In 

the research area of Green BPM many researchers are working abroad as well. To be 

able to contact these contacts by means of a survey is a practical way to get in touch 

with them.  

The disadvantage is that: 

- Interviewees cannot be guided through the survey. If some questions are unclear, 

respondents cannot be helped by the interviewer. Also in case of misunderstanding 

the interviewer cannot repair this misinterpretation. 

 
Planning the survey: 

Obviously, the most important part is the design. Brace (2008) defined three steps for the planning of 

a survey. 

1. Define the principal information that is required. 

2. Determine the secondary information that is required for analysis purposes. 

3. Map the flow of the subject areas or sub-sections within the questionnaire. 

The principal information required is whether the different process change heuristics affect 

sustainability and whether the hypothesised sub-list is complete or not. Therefore, first the high level 

framework elements are tested on validity for sustainability purposes. On a seven-point likert-scale the 

impact is checked. These questions should roughly correspond to the answers given for the individual 

BPR heuristics. 

 

Subsequently, closed questions about specific BPR are asked. The purpose is to check whether they 

affect ecological sustainability. Three different variables are checked if they are affected positively or 

negatively from a sustainability perspective. The three variables are: 

1. Business travel 

2. Paper-usage 

3. Electricity usage 

From the sub-list selection an idea was formed about the expected effect on ecological sustainability 

and thus the three variables stated above. These three variables are tested using a likert-scale. Seven 

scale points are used from ―much less‖ impact to ―much more‖ impact of the three variables. 

 

If an unexpected answer is given by the respondent (e.g. a respondent filled in that the impact is totally 

different than expected), the survey will automatically ask for an explanation in an open form. This will 

give the respondent the opportunity to clarify their thoughts. If not, the survey will flow to the next 

BPR heuristic. This will only bother respondents who give a deviant answer on the questions posed.  

 

Subsequently, the respondent is asked to fill in any missing BPR heuristics. These questions will check 
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the sub-list on completeness. An open question structure is applied and gives the respondent the 

opportunity to think creatively.  

 

At the end, this list should be validated. Interviewees‘ ideas about missing best practices are gathered. 

This information should reflect a complete picture regarding the reliability and validity of the initial 

subset of BPR best practices.  

 

The second step is to gather secondary information. For this survey information about the 

respondent‘s background is asked to secure valid and reliable answers. For this reason their experience 

in years is asked and own perceived level of expertise. This information is used during the discussion 

of the results 

 

The third and last step defined by Brace (2008) is defining a flow diagram that can assist in ensuring 

that all topics are covered and that respondents are asked the sections that are relevant to them. This 

flow diagram will clearly reflect the structure of the online survey. It is shown in Appendix IV, Figure 

20. To further define the survey details, the question types and rating scales are described. 

 

Piloting the survey 

Before launching the survey, it is checked. The intention of piloting the survey is to remove possible 

errors within the survey in the broadest sense of the word. Errors may involve: 

- Unclear questions 
- Interpretations (ambiguity) 
- Spelling mistakes 

Removing these errors before sending the survey to the respondents will increase the quality of the 

gathered data. Two pilot respondents are asked to go through the pilot survey and give their remarks 

on the survey. One of the respondents will have BPM knowledge from a scientific point of view in 

order to check the clarity of BPM questions. After his remarks, an improved version is shown to the 

other respondent. He will have a general background to check the general structure of the survey. 

Their comments are shown in Appendix IV, Table 26 

 

Carry out interviews: 

The surveys are put online with the survey tool Qualtrics (www.qualtrics.com). This tool is chosen 

because of its many functionalities to ease the gathering and analysis process. Furthermore, its intuitive 

use is a plus. The final survey is shown in the Appendix IV, Table 27. The comments given by the 

respondents are integrated in this version.  

 

Analysis of results: 

The results are discussed in a qualitative way. The reason for qualitatively analysing the results is 

twofold: 

1. Sample is too small for quantitative analysis 

2. Since open answers are incorporated, hidden information might be retrieved from 

respondents‘ answers. 

The answers of the respondents are scrutinised to come up with a list of significant process changes 

within ITIL. 

http://www.qualtrics.com/
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Figure 19: BPR Best practices survey invitation to Green IT practitioners within Accenture  

 

 
Green IT CoP 
(Green) Process Change within the IT Infrastructure Survey 

  
Green IT CoP would like to invite you to take a survey that attempts to get a deeper understanding of the contribution of 

Working Practices to the maturity of Green IT. 
  
Take Survey! 
*Password to access the survey: greenit 
  
Accenture leverages a holistic view of energy efficiency in an IT organization highlighting five key areas where IT can have the 

most rapid and demonstrable impact on energy efficiency.  
  

 
  
This survey attempts to get a deeper understanding of the contribution of Working Practices to the maturity of Green IT. 
Accenture’s presentation “Enablers Towards a More Energy Efficient IT” defined the following strategy & roadmap for 

Working Practices: 
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Figure 20: Flow diagram of the BPM survey
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Table 26: Comments on pilot BPR survey 

Respondent: Expertise Comments: 

Respondent 1 BPM background 

and general 

knowledge about 

ecological 

sustainability 

- How would you scale ….: Remove line after the five 

stars if possible. 

- Description of sustainability: If someone would quickly 

go through the survey, the last sentence could be skipped.  

- The aim… : Highlight the important parts with a different 

font 

- 7 framework elements: Unclear which 7 are meant. The 

question is split up into two questions, this can confuse the 

respondent.  

- Impact of …: This can be interpreted ambiguously.  

- Impact of …: I immediately understood that you meant 

Travel, electricity and paper-use to fill in on the dots. Good 

that you make a distinction between these three variables. 

- The questions should get a heading to guide the 

respondent through the survey. Without headings it is like 

a book without chapters. 

- The “explain why in short question”: If this question 

appears, also the next question is shown. This is probably 

not intended. 

- Do you miss any…: Remove commuting, this suddenly 

appears. Use business travel instead.  

- Approximately 10 minutes. Definitely more than 5 

minutes. 

- BPM questions are clearly and concisely formulated which 

makes them easy to understand. 

- Introduce the “Impact on questions”: In other words 

say for example: Next you will get X questions about…. 

Respondent 2: Green IT interest, 

ITIL knowledge 

- Checked the logical rules after it was explained how the 

survey should work. Questions were clear, only some 

logical rules were missing. For example, if you would 

expect the outcome ―the same‖ no text form showed up 

for explanation.  

- In case you do not have BPR knowledge, but you do have 

ecological sustainability knowledge, the question about 

process change in favour of sustainability shows up. This 

should not be the case. 

- After this is improved, it can be send to respondents. 

Respondent 3: Green BPM 

scientist 

- Indicated that the question on framework elements is 

ambiguously formulated. For example, is technology 

contributing to a better sustainability, but can also be a 

polluter (energy use etc.). Therefore, the direction of this 

question is not clearly formulated. 
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Table 27: Detailed BPR survey description 

BPM Scientists 

 

Q1 Welcome! This survey is part of a Master‘s thesis from the university of technology Eindhoven, the 

Netherlands. My master is in Operations, Management and Logistics with as major Information Systems. The 

research area I will cover is (Green) Business Process Management. Nowadays many endeavours exist striving to 

reduce companies‘ impact on the environment. Examples are environmental friendly packaging, hybrid automobiles 

and sustainable energy. For my thesis I have taken a different perspective which attempts to identify the effect of 

Business Process Redesign Best practices on ecological sustainability. This survey will only take approximately 10 

minutes of your time. All information is anonymous and confidential. Thank you in advance for your 

collaboration. As a reward for filling in my questionnaire, I will send my findings after finishing my project. If you 

have any questions you can contact me by e-mail: t.m.s.slotboom@student.tue.nl 

 

Q2 How many years of experience do you have in the field of business process management? 

Years of experience: (1) 

 

Q3 How would you scale your expertise in the field of business process management? 

______ Own expertise (1) 

 

Q4 Do you also have experience in the field of Business Process Redesign? 

 Yes (1) 

 No (2) 

If No Is Selected, Then Skip To End of Block 

 

Q5 How many years of experience do you have in the field of Business Process Redesign? 

Years of experience: (1) 

 

Q6 How would you scale your own expertise in the field of Business Process Redesign? 

______ Own expertise (1) 

 

Q7 Do you have any knowledge about ecological sustainability? 

 Yes (1) 

 No (2) 

If No Is Selected, Then Skip To End of Block 

 

Answer If Do you also have experience in the field of Business Proc.. Yes Is Selected And Do you have any 

knowledge about ecological sustainability? Yes Is Selected 

Q8 Have you ever used BPR for the purpose of ecological sustainability? 

 Yes (1) 

 No (2) 

If No Is Selected, Then Skip To End of Block 

 

Answer If Do you also have experience in the field of Business Proc.. Yes Is Selected And Do you have any 

knowledge about ecological sustainability? Yes Is Selected 

Q9 Could you give examples how you changed the process? 

 

Q10 General introduction of ecological sustainability: Below a short description is given to clarify the concept of 

sustainability Ecological sustainability or environmental sustainability can be shortly defined as the maintenance of 

natural capital. It consists of two fundamentals:  Output rule: the amount of waste and pollution Input rule: the 

amount you use (paper, fuel, electricity and other raw materials) Obviously, the output and input should be as low 

as possible to achieve an as high as possible level of ecological sustainability and are interrelated. These two 

fundamental can be affected through a change in operations (Goodland, 1995):  Population: Consumption per 

capita: Technology (to increase the efficiency-increasing rather than throughput-increasing) 
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Q11 Process descriptions: The aim of this study is to identify the effect of process change within two different 

processes. Two short descriptions are given. These short descriptions leave some space to use your own 

imagination how these processes can become &#39;green&#39;.  1. Within a IT organisation a specific process 

exists to solve incidents of users. This can differ from a simple software incident to a very complex infrastructure 

incident. For incoming incidents often a service desk is the first contact in the process. As you may understand, 

sometimes it is needed to visit the user in order to solve the solution. However in some situations the incident can 

be solved remotely (remote desktop). Furthermore, a service desk can be local (near the user), central or virtual. 

This depends on the choice of the IT organisation. 2. The second process is a change management process. 

Sometimes a change is triggered for some reason. Specific process steps are followed to handle the change request. 

For this change request stakeholders will have several meetings. For each meeting a bunch of papers is printed in 

which the change is described. Sometimes it occurs that repeated requests for changes are again discussed.  

Assumption: The occurrence of the hypothesised questions in the next questions are equal. In other words, imagine 

a general situation. 

 

Q12 To what extent do you understand the role of process change towards ecological sustainability? 

______ I feel that .. (1) 

 

Q13 BPR Best practices (Low-level): The next questions represent BPR heuristics. The question is what the impact 

is on the following variables: Business travel Electricity Paper-useYou will encounter twelve different heuristics. 

 

Q14 BPR heuristic 1: Reducing client contact by reducing client visits. The impact of ... on the environment will 

become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Travel (1)           

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 1: &nbsp; Making a clear distinction .. Travel - Less Is Not Selected Or BPR heuristic 1: 

&nbsp; Making a clear distinction .. Travel - Somewhat Less Is Not Selected 

Q15 Please explain why the impact of business travel remains the same or becomes more in short: 

 

Answer If BPR heuristic 1: &nbsp; Making a clear distinction .. Paper-use - The Same Is Not Selected 

Q16 Please explain why the impact of paper-use changes in short: 

 

Answer If BPR heuristic 1: &nbsp; Making a clear distinction .. Electricity - The Same Is Not Selected 

Q17 Please explain why the impact of electricity changes in short: 

 

Q18 BPR heuristic 2:Eliminate irrelevant request for changes and repeated request for changes from physical 

meetings. The impact of ... on the environment will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

(1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 2: Eliminate&nbsp;irrelevant request for .. Business travel - Less Is Not Selected Or BPR 
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heuristic 2: Eliminate&nbsp;irrelevant request for .. Business travel - Somewhat Less Is Not Selected 

Q19 Please explain why the impact of business travel remains the same or becomes more 

 

Answer If BPR heuristic 2: Eliminate&nbsp;irrelevant request for .. Paper-use - Less Is Not Selected Or BPR 

heuristic 2: Eliminate&nbsp;irrelevant request for .. Paper-use - Somewhat Less Is Not Selected 

Q20 Please explain why the impact of paper-use remains the same or becomes more in short: 

 

Answer If BPR heuristic 2: Eliminate&nbsp;irrelevant request for .. Electricity - Less Is Not Selected Or BPR 

heuristic 2: Eliminate&nbsp;irrelevant request for .. Electricity - Somewhat Less Is Not Selected 

Q21 Please explain why the impact of electricity remains the same or becomes more in short: 

 

Q22 BPR heuristic 3: Combine two distinct meetings into one physical visit. The impact of ... on the 

environment will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

(1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 3:&nbsp;Combine&nbsp;two distinct&nbsp;meet.. Business travel - Less Is Not Selected 

Or BPR heuristic 3:&nbsp;Combine&nbsp;two distinct&nbsp;meet.. Business travel - Somewhat Less Is Not 

Selected 

Q23 Please explain why the impact of business travel remains the same or becomes more in short: 

 

Answer If BPR heuristic 3:&nbsp;Combine&nbsp;two distinct&nbsp;meet.. Paper-use - The Same Is Not Selected 

Q24 Please explain why the impact of paper-use changes in short: 

 

Answer If BPR heuristic 3:&nbsp;Combine&nbsp;two distinct&nbsp;meet.. Electricity - The Same Is Not Selected 

Q25 Please explain why the impact of electricity changes in short: 

 

Q26 BPR heuristic 4: Identify early in the process impractical request of repeated RFP preventing a meeting with 

stakeholders. The impact of ... on the environment will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

Somewhat More 

(5) 

Business travel 

(1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 4:&nbsp; Identify early in the process im.. Business travel - Less Is Not Selected Or BPR 

heuristic 4:&nbsp; Identify early in the process im.. Business travel - Somewhat Less Is Not Selected 

Q27 Please explain why the impact of business travel remains the same or becomes more in short: 

 

Answer If BPR heuristic 4:&nbsp;Identify early in the process impra.. Paper-use - Less Is Not Selected Or BPR 

heuristic 4:&nbsp;Identify early in the process impra.. Paper-use - Somewhat Less Is Not Selected 

Q28 Please explain why the impact of paper-use the same or becomes more in short: 

 

Answer If BPR heuristic 4:&nbsp;Identify early in the process impra.. Electricity - The Same Is Not Selected 
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Q29 Please explain why the impact of electricity changes in short: 

 

Q30 BPR heuristic 5:Only travel in exceptional situations (for only the most urgent matters). The impact of ... on 

the environment will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

(1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 5:Only travel in exceptional situations (fo.. Business travel - Less Is Not Selected Or BPR 

heuristic 5:Only travel in exceptional situations (fo.. Business travel - Somewhat Less Is Not Selected 

Q31 Please explain why the impact of business travel remains the same or becomes more in short: 

 

Answer If BPR heuristic 5:Only travel in exceptional situations (fo.. Paper-use - The Same Is Not Selected 

Q32 Please explain why the impact of paper-use changes in short: 

 

Answer If BPR heuristic 5:Only travel in exceptional situations (fo.. Electricity - The Same Is Not Selected 

Q33 Please explain why the impact of electricity changes in short: 

 

Q34 BPR heuristic 6: Centralising a service desk instead or positioning service desks at each geographical location. 

The impact of ... on the environment will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

will be (1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 6:&nbsp;Centralising a service desk instead.. Business travel will be - Somewhat More Is 

Not Selected Or BPR heuristic 6:&nbsp;Centralising a service desk instead.. Business travel will be - More Is Not 

Selected 

Q35 Please explain why the impact of business travel remains the same or becomes less in short: 

 

Answer If BPR heuristic 6:&nbsp;Centralising a service desk instead.. Paper-use - The Same Is Not Selected 

Q36 Please explain why the impact of paper-use changes in short: 

 

Answer If BPR heuristic 6:&nbsp;Centralising a service desk instead.. Electricity - The Same Is Not Selected 

Q37 Please explain why the impact of electricity changes in short: 

 

Q38 BPR heuristic 7: Virtually solve incidents using a remote desktop application. The impact of ... on the 

environment will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

(1) 
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Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 7: Virtually solve incidents using a remo.. Business travel - Less Is Not Selected Or BPR 

heuristic 7: Virtually solve incidents using a remo.. Business travel - Somewhat Less Is Not Selected 

Q39 Please explain why the impact of business travel remains the same or becomes more in short: 

 

Answer If BPR heuristic 7: Virtually solve incidents using a remo.. Paper-use - The Same Is Not Selected 

Q40 Please explain why the impact of paper-use changes in short: 

 

Answer If BPR heuristic 7: Virtually solve incidents using a remo.. Electricity - Somewhat More Is Not Selected Or 

BPR heuristic 7: Virtually solve incidents using a remo.. Electricity - More Is Not Selected 

Q41 Please explain why the impact of electricity remains the same or becomes less in short: 

 

Q42 BPR heuristic 8: Extra human resources are needed within the process. The impact of ... on the 

environment will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

(1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 8: Extra human resources are needed withi.. Business travel - Somewhat More Is Not 

Selected Or BPR heuristic 8: Extra human resources are needed withi.. Business travel - More Is Not Selected 

Q43 Please explain why the impact of business travel remains the same or becomes more in short: 

 

Answer If BPR heuristic 8: Extra human resources are needed withi.. Paper-use - Somewhat More Is Not Selected 

Or BPR heuristic 8: Extra human resources are needed withi.. Paper-use - More Is Not Selected 

Q44 Please explain why the impact of paper-use remains the same or becomes less in short: 

 

Answer If BPR heuristic 8: Extra human resources are needed withi.. Electricity - Somewhat More Is Not Selected 

Or BPR heuristic 8: Extra human resources are needed withi.. Electricity - More Is Not Selected 

Q45 Please explain why the impact of electricity remains the remains the same or becomes more or becomes less in 

short: 

 

Q46 BPR heuristic 9: Videoconferencing usage instead of physical meetings. The impact of .... on the environment 

will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

(1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 9:&nbsp; Videoconferencing usage instead .. Business travel - Less Is Not Selected Or 

BPR heuristic 9:&nbsp; Videoconferencing usage instead .. Business travel - Somewhat Less Is Not Selected 
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Q47 Please explain why the impact of business travel remains the same or becomes more in short: 

 

Answer If BPR heuristic 9:&nbsp; Videoconferencing usage instead .. - The Same Is Not Selected 

Q48 Please explain why the impact of paper-use changes in short 

 

Answer If BPR heuristic 9:&nbsp; Videoconferencing usage instead .. Electricity - Somewhat More Is Not Selected 

Or BPR heuristic 9:&nbsp; Videoconferencing usage instead .. Electricity - More Is Not Selected 

Q49 Please explain why the impact of electricity remains the same or becomes less in short: 

 

Q50 BPR heuristic 10: Paperless-office. So reading digitally instead of printing. The impact of ... on the 

environment will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

(1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 10: Paperless-office. So reading digitall.. Business travel - The Same Is Not Selected 

Q51 Please explain why the impact of business travel changes in short: 

 

Answer If BPR heuristic 10: Paperless-office. So reading digitall.. Paper-use - Less Is Not Selected Or BPR heuristic 

10: Paperless-office. So reading digitall.. Paper-use - Somewhat Less Is Not Selected 

Q52 Please explain why the impact of paper-use remains the same or becomes more in short: 

 

Answer If BPR heuristic 10: Paperless-office. So reading digitall.. Electricity - Somewhat More Is Not Selected Or 

BPR heuristic 10: Paperless-office. So reading digitall.. Electricity - More Is Not Selected 

Q53 Please explain why the impact of electricity remains the same or becomes less in short: 

 

Q54 BPR heuristic 11:Monitoring information about CO2 emissions within the process to create awareness. The 

impact of ... on the environment will become: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

(1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 11:Monitoring information about CO2 emissio.. Business travel - Less Is Not Selected 

And BPR heuristic 11:Monitoring information about CO2 emissio.. Business travel - Somewhat Less Is Not 

Selected 

Q55 Please explain why the impact of business travel remains the same or becomes more in short: 

 

Answer If BPR heuristic 11:Monitoring information about CO2 emissio.. Paper-use - Less Is Not Selected Or BPR 

heuristic 11:Monitoring information about CO2 emissio.. Paper-use - Somewhat Less Is Not Selected 

Q56 Please explain why the impact of paper-use remains the remains the same or becomes more in short: 

 

Answer If BPR heuristic 11:Monitoring information about CO2 emissio.. Electricity - Less Is Not Selected Or BPR 

heuristic 11:Monitoring information about CO2 emissio.. Electricity - Somewhat Less Is Not Selected 
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Q57 Please explain why the impact of electricity remains the same or becomes more in short: 

 

Q58 BPR heuristic 12: Solve incidents early on in the process using an web-based tool before handing over an 

incident to service desk personel: 

 Less (1) Somewhat Less 

(2) 

The Same (3) Somewhat More 

(4) 

More (5) 

Business travel 

(1) 
          

Paper-use (2)           

Electricity (3)           

 

 

Answer If BPR heuristic 12:&nbsp; Solve early in the process simpl.. Business travel - Less Is Not Selected Or BPR 

heuristic 12:&nbsp; Solve early in the process simpl.. Business travel - Somewhat Less Is Not Selected 

Q59 Please explain why the impact of business travel remains the same or becomes more in short: 

 

Answer If BPR heuristic 12:&nbsp; Solve early in the process simpl.. Paper-use - Less Is Not Selected Or BPR 

heuristic 12:&nbsp; Solve early in the process simpl.. Paper-use - Somewhat Less Is Not Selected 

Q60 Please explain why the impact of paper-use remains the same or becomes more in short: 

 

Answer If BPR heuristic 12:&nbsp; Solve early in the process simpl.. Electricity - The Same Is Not Selected 

Q61 Please explain why the impact of electricity changes in short: 

 

Q62 Completeness: Within the previous part of the survey, several process improvements were proposed. These 

process improvements are listed below.  Reducing client contact Eliminate non-relevant tasks Combine two 

physical visits into one visit Solve early in the process simple request preventing a meeting Only travel in 

exceptional situations (for only the most urgent matters) Virtually solve incidents by remote desktop Centralising a 

service desk Extra human resources are needed within the process Videoconferencing usage instead of physical 

meetings Paperless-office. So reading digitally instead of printing Monitor information about CO2 emissions Solve 

incidents automatically using a web-based tool Please take some time and think about the completeness of this list. 

Do you miss any other process improvements which affect ecological sustainability? If yes, please note why and 

which dimension it affects (Business travel, paper-use or electricity): 

 

Q63 Thank you for your time, if you have any comments please feel free to note them below. If you would like to 

receive my results please fill in your e-mail address: 
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Table 28: Absolute frequencies of answers on BPR survey 

Acc Sct Acc Sct Acc Sct

1. Reducing client contact by reducing client visits Travel 17 7

(Contact reduction) Paper usage 6 2 10 3 1 2

Electricity 2 1 8 1 7 5

2. Distinction between non-urgent tasks versus urgent tasks Travel 2 2 3

(Order types/Triage) Paper usage 1 3 3

Electricity 2 1 4

3. Eliminate non-relevant requests for changes Travel 12 5 10

(Task elimination) Paper usage 16 5 5 1

Electricity 12 4 8 2 1

4. Combine certain visits into one visit Travel 16 5 2 4

(Task composition) Paper usage 4 1 15 3 3 1

Electricity 8 1 9 4 5

5. Identify early in the process impractical request of repeated RFP
Travel 13 3 5 2

(Re-sequencing) Paper usage 16 3 2 2

Electricity 6 3 13 1

6. Only travel in exceptional situations (for only the most urgent 

matters) Travel 20 2 1

(Exception) Paper usage 2 16 2 2 1

Electricity 4 12 2 4 1

7. Decentralising a service desk Travel 9 5 3 6

(decentralisation) Paper usage 1 13 2 6 1

Electricity 4 3 2 13 1

8. Remote desktop applications for service desk Travel 17 2 2 1

(Virtualisation/Integral technology) Paper usage 7 2 11 1 1

Electricity 3 4 2 12 1

9. Less human resources are needed within the process Travel 14 2 5 1

(Less resources/case manager) Paper usage 17 2 2 1

Electricity 18 2 1 1

10. Videoconferencing usage instead of physical meetings Travel 19 2 1

(Integral technology) Paper usage 8 1 10 2 1

Electricity 2 1 1 16 2

11. Paperless-office. So reading digitally instead of printing Travel 19 3

(integral technology) Paper usage 19 2 1

Electricity 3 2 16 1

12. Monitoring information about CO2 emissions within the 

process to create awareness Travel 6 2 3 1 1

(buffering) Paper usage 7 2 3 1

Electricity 6 2 3 1 1

13. Solve early in the process incidents using a web-based tool Travel 9 1 1 2

(Task automation) Paper usage 8 1 2 2

Electricity 3 1 5 2 2

Less The Same More
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Appendix V 
 

Table 29: Background information on Business Process Management Notation (White, 2004) 

BPMN modelling notation 
Business process modelling has emerged as an important and relevant domain of conceptual modelling 
(Indulska et al., 2009). It is often referred as an instrument for the organisational documentation and re-
engineering. The graphical presentation should give insight in the ITIL processes to date and should be 
a starting point for redesign.  
 
The notation for the graphical presentation of the ITIL processes is the BPM Notation (BPMN). This 

notation is defined by the OMG (www.omg.org) and is used throughout this project. An overview of the 

basic elements is shown in the table below. 

 

Element Description Notation 

Event An Event is something that ―happens‖ during the 

course of a business process. These Events affect 

the flow of the Process and usually have a trigger 

or a result. They can start, interrupt, or end the 

flow 

 

Activity An activity is work that is performed within a 

business process. The types of activities that are a 

part of a Process Model are: Sub-Process, and 

Task 

 

Gateway Gateways are modelling elements that are used to 

control how Sequence Flows interact as they 

converge and diverge within a Process  

Sequence 

flow 

A Sequence Flow is used to show the order that 

activities will be performed in a Process 
 

 

For the modelling of the ITIL processes a Microsoft Visio BPMN template is used which has been 

developed by the OMG (www.omg.org). 

 

 

 

http://www.omg.org/
http://www.omg.org/
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Figure 21: As-Is change management process  
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Figure 22: As-Is incident management process  
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Table 30: ITIL implementation method selection 

Aim: test the applicability of the validated heuristics to the IT Infrastructure Library in general. And 

refine the BPR theory.  

 

Scenario 1 (workshops) 
Explain the BPR heuristics and ask them where to apply them and if they are possible from a practical 

point of view 

 

Advantage: 

- The results are gathered in one or two sessions. 

- Easy to guide the respondents if there is something unclear. 

 

Disadvantage:  

- Difficult to bring them together, practitioners are actually all based at the client. 

- Not so many involved experts were involved in the case study, not very effective 

- Gathering the data might be time consuming. 

- Mostly, not very well structured, therefore difficult to get the right answers on the questions. 

- Less time available to guide the respondent individually. 

 

Scenario 2 (interviews) 
Explain the BPR heuristics and ask them where to apply them and if they are possible from a practical 

point of view 

 

Advantage: 

- Group is relatively small, so can go in-depth on the subject. 

- Next questions can be asked if something is unclear for the interviewer. 

- In this case, it might be important to guide the practitioners 

- Get their thoughts about sustainable IT service management. Since they do not have a BPM 

background they might formulate improvements differently. 

- Possibilities to discuss if thoughts are not aligned 

- ITIL practitioners are willing to share their thoughts in a conversation. 

 

Disadvantage:  

- Relatively time intensive. 

- Not much time to think about their answers.  

- Gathering the data might be time consuming. 

 

Scenario 3 (surveys) 
Explain the BPR heuristics and ask them where to apply them and if they are possible from a practical 

point of view 

 

Advantage: 

- Many practitioners that can be achieved. However, this group of specialists is relatively small and 

it is unsure whether it gives an advantage in this case. 

 

Disadvantage:  

- This relatively new way of thinking in this context might be somewhat unclear for ITIL 

practitioners. They cannot be guided during the survey. 
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Table 31: Motivation for research methods in qualitative “green” BPR best practices implementation 

The reason why I decided to conduct semi-structured interviews is to create an interactive session with 

these experts to gather reliable and valid results. In their daily work they do not think about processes 

from a sustainable perspective. Therefore, using this structure I attempted to challenge the experts 

thinking out-of-the-box.  

 

For this reason an online-survey structure is not the most appropriate method in this context. Using an 

online survey does not elicit extra and valuable information. Furthermore, the selected case is an 

implementation at a large company. Therefore, direct communication can easily be facilitated at 

Accenture.  

 

The decision for choosing semi-structured interviews instead of workshops can be justified because of 

the following reasons. A main advantage of the semi-structured interview method is that more time can 

be spend individually. If the respondent needs more help with the process view it can be easily explained 

during the interview session. In a workshop session generally less time can be devoted individually. 

Furthermore, since only some ITIL experts were involved in this case study a workshop would be less 

logical. More information about the considered methods is defined in Appendix V, Table 30. 

 
 
Table 32: Detailed greening ITIL interview description for the case study 

The purpose of my project is to ‗green‘ implemented ITIL processes. To demarcate the scope of the 

project the following decisions were made: 

 

- The processes change management and incident management were chosen from an already 

implemented point of view (i.e. the implementation phase is left out). The reason for this 

decision is that these two processes are frequently implemented within organisations. 

- ITIL is considered from a process point of view. Hardware solutions can significantly improve 

the sustainability of an IT service. However, I will not consider this since several researches have 

already been devoted to these topics.  

- The main variable to measure is CO2. It is proved that this gas has the highest global warming 

potential among all other gases.  

- Only direct CO2 contributors are incorporated. In other words, if you‘re considering a laptop, 

you can take into account: 

o Production (materials used, transport, production costs) 

o Operation (electricity) 

o Disposal/recycling (reused materials) 

 

Within services, main contributors are the following: 

- Building use (among others electricity) 

- Business travel (client visits by different means of transportation) 

- Office equipment (electricity of laptops and other electronic equipment) 

- Office supplies (paper, books, pens, note pads etc.)  

- Commuting (home-office)  
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I expect that business travel/commuting, office supplies (like paper) and electricity usage of equipment 

will play a significant role within ITIL as well.  

Service Transition - Change management 

Change management consists of different phases. For the purpose of the project it‘s irrelevant how a 

RFC has come in. Several underlying causes of a RFC exist, but for the project all the RFC belonging to 

change management are of interest. 

 

Within change management, CAB meetings exist. I guess teleconferencing can be a substitute for these 

meetings. Especially if these CAB meetings are the main reason for travelling. Furthermore, within ITIL, 

changes are roughly defined as non-urgent/urgent. A possible solution might be restricting travel for 

non-urgent meetings, and allowing travel for highly urgent matters. Additional advantages are less time 

needed, more frequent meetings possible and lower costs.  

 

Q1: In which practical situations can teleconferencing replace travel? When not?  

Q2: Where within the process does travel occur? 

Q3: Where within the process is paper used? 

 

In general: 

Q4: Is there an early check in the process whether a RFC is relevant to discuss? (reasoning: if 

irrelevant changes are discussed and it turns out that the solution is straightforward it will cause 

unnecessary printed documents and travel.)  

 

Service Operations - Incident Management 

For Incident Management, in the ITIL service operations book one of the KPIs is: 

- Number and percentage of incidents resolved remotely, without the need of a visit 

 

The aim is to increase this number of incidents resolved remotely (I assume it can be changed since it is a 
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KPI).  

 

Q5: In which situations is travel needed? Where in the process does it occur? 

Q5.1: Is there a distinction between major incidents and non-major incidents regarding 

travel? 

Q6: In which situations is it possible to solve incidents remotely? 

Q7: Which factors influence the number/percentage of remotely solved incidents? 

Q8: Are there any other CO2 contributors in the process? 

Q9: Does it occur that only a centralized service desk exists? Does it increase travel? 

 

Q10: Are there any other practical examples of inefficiencies within ITIL incident 

management/change management? (Certain tasks you can remove, or certain steps in the 

process you can re-sequence?) 

Q11: Are there examples where plane visits occur for change/incident management? 
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Appendix VI 
 
Table 33: Sub-KPIs for the ITIL processes 

- KPI 1: Reducing the # kilometres driven yearly per involved employee 

- KPI 1.1 The # kilometres driven yearly by car/plane/train/bus  

 The number of tasks per visit 

 The number of incidents solved remotely 

 The number of virtual meetings via videoconferencing 

 The number of virtual meetings via laptop 

 The number of meetings by phone 

- KPI 2: Reducing the # kilograms of office supplies used per employee 

- KPI 2.1: # Kilograms of printed documents a year 

 The # of pages printed double-sided 

- KPI 3: Reducing the electricity usage in kWh of electronic equipment  

- KPI 3.1: The electricity usage yearly by laptops and desktops 

- KPI 3.3: The electricity usage yearly by virtual collaboration means. 

 
 
Table 34: Scope definition of the carbon footprint quantification 

Scope 1: 
Travel (Fuel Combustion): 
Car emissions – Scope 1 – Excel spread sheet, large organisation in the Netherlands 
 Petrol – Scope 1 
 Diesel – Scope 1 – Not used in case study 
 LPG – Scope 1 – Not used in case study 
 
These emissions need some extra attention. I categorised these emissions in scope 1 for the following 
reason. The GHG protocol set up guidelines for leased assets. In this case the building and the car fleet 
are under operational lease and operational control and for this reason fall inside scope 1 
(http://www.ghgprotocol.org/files/ghgp/tools/Appendix_F_Leased_Assets.pdf). 
 
Scope 2: 
Electricity used by building – Scope 2 
 Lighting 
 Climate control  
 Mobile phones – Out of scope 
 Copiers – Out of scope 
 Other electronic equipment – Desk phones, Beamers, other screens etc. - out of scope 
 
Electronic equipment use – Scope 2 - Excel spread sheet, large organisation in the Netherlands 
 Virtual collaboration tools 
 Laptops/desktops/screens 
 Tablets 
 
Scope 3: 
Office equipment: 
Manufacturing Electronic equipment – Scope 3 – EIO LCA 

Computers, Audio-Video, and Communications Equipment –  Electronic computer 
manufacturing 

Manufacturing Furniture – Scope 3 – EIO LCA 
 Furniture, Medical Equipment, and Supplies – Office furniture manufacturing 
Waste and disposal of electronic equipment – Scope 3 – Out of scope 
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Manufacturing other equipment – Scope 3 – Out of scope 
 
Building: 
Building the office – Scope 3 – Out of scope 
Facilities at the office – Scope 3 – Out of scope 
 Food services – Scope 3 – Out of scope 
 Sanitary services – Scope 3 – Out of scope 
 Maintenance and repair services – Scope 3 – Out of scope 
Other office equipment (envelopes, pens, erasers) – Scope 3 – Out of scope 
 
Travel 
Manufacturing cars/busses/airplanes/Trains - Scope 3 – EIO LCA 
 Vehicles and Other Transportation Equipment – Automobile Manufacturing – Out of scope, only marginally
 used in the process. 

Vehicles and Other Transportation Equipment – Light Truck and Utility Vehicle Manufacturing 
 Vehicles and Other Transportation Equipment – Aircraft Manufacturing – Not used in case study 
 Vehicles and Other Transportation Equipment – Railroad Rolling Stock 
Maintenance Roads and railways– Scope 3 – Out of scope 
Maintenance Cars, Busses, Trains and Airplanes – Scope 3 – Out of scope 
 
Use of paper – Scope 3 – Excel spread sheet, large organisation in the Netherlands 
Use of public transport – Scope 3 – Excel spread sheet, large organisation in the Netherlands 

Airplanes travels – Scope 3 - Not used in case study 
http://www.prorail.nl/Zakenpartners/Aanbesteden%20en%20inkoop/Documents/CO2_prestatieladder_han
dboek_1_2.pdf 
http://www.klm.com/travel/nl_nl/about/co2/together/co2_calculator.htm 
http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf 
http://ecopassenger.hafas.de/hafas-res/download/Ecopassenger_Methodology_Report.pdf 
http://www.ipcc-nggip.iges.or.jp/public/gp/bgp/2_5_Aircraft.pdf 
http://www.eci.ox.ac.uk/research/energy/downloads/jardine09-carboninflights.pdf 
http://www.carbonplanet.com/downloads/Flight_Calculator_Information_v9.2.pdf 
http://en.wikipedia.org/wiki/Environmental_impact_of_aviation#cite_note-12 
Railway travels – Scope 3 – Excel spread sheet, large organisation in the Netherlands 
Bus travels – Scope 3 – Excel spread sheet, large organisation in the Netherlands 

 
Fuel production – Scope 3 – EIO LCA 
 Petroleum and Basic Chemical – Petroleum refineries  
 
Facilities at (bus) stations/airports – Scope 3 - Out of scope 
 Food services – Scope 3 – Out of scope 
 Sanitary services – Scope 3 – Out of scope 
Waste and disposal stations/airports/office – Scope 3 – Out of scope 
Other external parties – Scope 3 – Out of scope 
 Lease companies – Out of scope 
 Suppliers – Out of scope 

  

http://www.prorail.nl/Zakenpartners/Aanbesteden%20en%20inkoop/Documents/CO2_prestatieladder_handboek_1_2.pdf
http://www.prorail.nl/Zakenpartners/Aanbesteden%20en%20inkoop/Documents/CO2_prestatieladder_handboek_1_2.pdf
http://www.klm.com/travel/nl_nl/about/co2/together/co2_calculator.htm
http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf
http://ecopassenger.hafas.de/hafas-res/download/Ecopassenger_Methodology_Report.pdf
http://www.ipcc-nggip.iges.or.jp/public/gp/bgp/2_5_Aircraft.pdf
http://www.eci.ox.ac.uk/research/energy/downloads/jardine09-carboninflights.pdf
http://www.carbonplanet.com/downloads/Flight_Calculator_Information_v9.2.pdf


Page 109 of 128 

Table 35: Quantitative data gathering method selection for the use-phase 

Aim: Quantify the effect of BPR and validate the selected processes and ―green‖ BPR best practices for 

the use-phase 

 

Scenario 1a: 
2 weeks (As-Is): 

- Reporting number of incidents (physical/remotely solved, which resources used, travel (means 

of travel), electronic equipment, other electricity usage. 

- Reporting number of changes, CAB meetings and resource usage, electronic equipment, other 

electricity usage 

 

Next 2 weeks (To-Be): 

Try to implement some improvements (combining visits, reduce travel, digitalise etc.) and report the new 

situation. Give instructions and compare the footprint with the as-is reporting. 

 

Advantage: 

-  Very reliable improvements, it incorporates also the cultural aspect to what extent employees 

are willing to change their behaviour. 

Disadvantage:  

- Dependent on occurrence of incidents and changes. It might be that it is not possible to make 

improvements regarding the first period (only two weeks of measurement) 

- Difficult to achieve, employees need to report their actions. 

 

Scenario 1b: 
2 weeks (As-Is): 

- Focus groups: number of changes, CAB meetings and resource usage, electronic equipment, 

other electricity usage 

- Focus groups: number of incidents (physical/remotely solved, which resources used, travel 

(means of travel), electronic equipment, other electricity usage. 

 

Next 2 weeks (To-Be): 

Try to implement some improvements (combining visits, reduce travel, digitalize etc.) and report the new 

situation. Give instructions and compare the footprint with the as-is reporting. 

 

Advantage: 

- Very reliable improvements, it incorporates also the cultural aspect to what extent employees are 

willing to change their behaviour. 

Disadvantage:  

- Dependent on occurrence of incidents and changes. It might be that it is not possible to make 

improvements regarding the first period (only two weeks of measurement) 

- Very time intensive 

 

Scenario 2: 
X Weeks (As-Is): Get data from a certain period and look at inefficiencies in the process based on 

available data.  

 

Approximate (To-Be): Hypothesise the effect of process change. Ask involved employees to indicate to 
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what extent this period could have been more green and willing to become more green (survey). Also 

look at averages within the data. 

 

Advantage: 

- Relatively easy to retrieve the high level data. 

Disadvantage:  

- Assumptions are needed 

- Cultural and other real-life aspects are not incorporated (only simulation) 

- Difficult to get very detailed data. 

 

Scenario 3: 
X Weeks (As-Is): Get data about incidents and changes and ask personnel (survey) about their resource 

usage this period. 

 

Approximate (To-Be):  

Hypothesise the effect of process change. Ask involved employees to indicate to what extent this period 

could have been more green (survey) 

 

Advantage: 

- Independent of available data (incidents and changes are always reported, rest is asked) 

Disadvantage:  

- Assumptions are needed 

- Might have forgotten things. 

- Less accurate 

 
 
Table 36: Motivation for research methods in quantitative "green" BPR best practices implementation 

Below, I motivate why I (de)selected a certain research method I described in Table 35. 

 

The first two scenarios (scenario 1a and 1b) are two different types of focus groups. Since the 

employees are spread throughout the company scenario 1b was not possible from a practical point of 

view. It would cost a full week to follow the behaviour of involved employees. For this reason I used 

focus groups (reporting) as a research method (scenario 1a) and I set up a spread sheet and sent this to 

all the involved employees. They are required to fill in 5 days of normal working practices. The second 

part asked for implementing small improvements from an ecological sustainable perspective. They did 

this fictitiously, in other words for each task they were required to indicate the improvements they would 

consider. 

Scenario 2, retrieve data from systems to get real-life, high-quality data was from a practical point of 

view not possible. The environmental data cannot be retrieved because rather detailed data is needed 

which is not monitored. Furthermore, data is rather scattered. In other words, data is stored in many 

different places. Unfortunately, for these two reasons scenario 2 was not possible. 

Scenario 3, conducting questionnaires was for several reasons far from ideal. The first reason is that 

respondents might have forgotten usages in the past. Furthermore, it is based on approximations. The 

gathered data would therefore be of a low level. The advantage is, is that the data can theoretically be 

gathered in one day.  
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Table 37: Assumptions of CO2 quantification 

I gathered real life data of a case study of a large organisation in the Netherlands in order to quantify 

the effect of process change within the IT Infrastructure Library V3. Below I list the assumptions I 

made for the quantification of the CO2 footprint. 

 

Assumptions 
In order to make the quantification of sustainability reproducible and transparent I listed the 

underlying assumptions below. In many studies the authors do not clearly specify how they came up 

with the presented results. I attempted to list all the important assumptions. I classified the 

assumptions per ecologically sustainable variable. 

 

Travel: 

- Shortest distance is taken for public transportation travels 

- Average usage is used for cars (i.e. no distinction between factors like weather conditions, 

maintenance, built-up area/highway) 

- Averages for public transport (I.e. no distinction made between Boeing or Airbus) 

Electricity: 

- Electricity is grey energy 

- Electricity usage parameter taken from data sheets (theoretical usage) 

Paper: 

- On average 5 minutes per page is spent on reading it 

- Electronic equipment is during digital reading only used for this task. 

- Paper is 80 grams/m2 

- Only A3 or A4 sized-paper is taken into account 

 

EIO LCA: 

- Linear relationship, (i.e. a laptop of 500$ emits half of the carbon footprint of a 1000$ 
laptop) US data from 2002, while I think that most of the electronic equipment is produced in 
China where the CO2 emissions are probably much higher. 

- Data is on meso-level, I assume that it can also be used on a micro-level (i.e. a laptop of Dell 
or HP is considered as equal and there is no difference between product types) 

- For the economic value Purchaser prices are used in $. This is defined as: ―A purchaser priced 
model has the boundaries of "cradle to consumer", that is, it estimates impacts from resource extraction all the 
way up to purchase of the product (including delivery, for example, at a store. The appropriate economic input 
into the model is with this context, as in the total price from the purchaser's perspective at a store 
(www.eiolca.net).” 

- Purchaser prices are based on publicly available prices. If needed they are converted to 
dollars.  

- Historical price index is used (www.census.gov/prod/2011pubs/12statab/prices.pdf) 

- Currency exchange rate is used (http://www.xe.com/ict/) 

- I assumed that the kgCO2/passengerkilometer (for travel calculations) is independent from 
the seat occupancy. Normally, these two values should be proportional; however in the EIO 
LCA I used two independent sources. 

- For the use phase of shared resources (i.e. public transportation means), I take into account 
the seat occupancy rate. 

- For the use phase of shared resources (i.e. public transportation means), I take into account a 
detour factor (i.e. the percentage of (in)efficient travels) 

http://www.eiolca.net)/
http://www.xe.com/ict/
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Table 38: Input parameters of the CO2 quantification 

Parameters: Source: Year:
Parameter 

value:
Dimension (CO2): Assumptions

Travel

Bus (Generic)

0
http://www.ce.nl/publicatie/bus_and_coach_transport_for_greening_mo

bility/1194
2011 125 gram/passengerkilometer

Citybus, 13 person per trip on 

average, short range

0 http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf 2011 120 gram/passengerkilometer Citybus

Bus (Minimum) Based on assumption NTM 2011 104,125 gram/passengerkilometer -15%

Bus (Average) Based on average of bus parameters 2011 122,5 gram/passengerkilometer

Bus (Maximum) Based on assumption NTM 2011 159,25 gram/passengerkilometer +30%

Car (Generic)

http://www.ntmcalc.org/index.html 1993-

1999

217 gram/kilometer Petrol on Average

Car Petrol (Minimum) http://www.ntmcalc.org/index.html
2001-

2005
204 gram/kilometer Petrol on Average

http://www.ntmcalc.org/index.html 2006- 204 gram/kilometer Petrol on Average

Car Petrol (Average) Based on average of petrol parameters all 210 gram/kilometer Petrol on Average

Car Petrol (Maximum) http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf 2011 215 gram/kilometer Petrol on Average

http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-

v3.pdf
2011 205 gram/kilometer Diesel on Average

http://www.ntmcalc.org/index.html 2001- 164,6 gram/kilometer Diesel on Average

http://www.ntmcalc.org/index.html 2006- 164,6 gram/kilometer Diesel on Average

http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf 2011 175 gram/kilometer LPG on Average

Car (Specific)

Car (Spec_min) Based on assumption NTM 2011 161,007 gram/kilometer -15%

Car (Spec_avg) http://www.werkelijkverbruik.nl/ 2011 189,42 gram/kilometer
Petrol, Ford Focus (3d) 1.4 

ambiente 59kW (2006)

Car (Spec_max) Based on assumption NTM 2011 246,246 gram/kilometer +30%

Metro/Tram (Generic)

Metro/Tram (Minimum) Based on assumption NTM 2011 85 gram/passengerkilometer -15%

Metro/Tram (Average) http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf 2011 100 gram/passengerkilometer Metro or tram on average, no other 

sources found

Metro/Tram (Maximum) Based on assumption NTM 2011 130 gram/passengerkilometer +30%

Plane (Generic)

http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf 2011 270 gram/passengerkilometer <700 km

http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-

v3.pdf
2011 200 gram/passengerkilometer 700 -2500 km

http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf 2011 135 gram/passengerkilometer >2500 km

http://www.ntmcalc.org/index.html 2011 202,46 gram/passengerkilometer Regional

http://www.ntmcalc.org/index.html 2011 139,44 gram/passengerkilometer Continental

http://www.ntmcalc.org/index.html 2011 114,47 gram/passengerkilometer Intercontinential

Train (Generic)

Train (minimum) http://www.ns.nl/binaries/content/assets/NS/over-ns/energie-en-

klimaat/energie-en-co2-berekeningen.pdf

2010 35 gram/passengerkilometer Trains on average (e.g. Intercity and 

local train)

http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-

v3.pdf
2011 65 gram/passengerkilometer If exact type of train is unknown

Train (average) Average of Dutch Railways and "if exact type of train is unknown" all 50 gram/passengerkilometer

Train (maximum)
http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-

v3.pdf
2011 100 gram/passengerkilometer Local train

http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf 2011 55 gram/passengerkilometer Intercity

Petrol
http://www.carbontrust.co.uk/cut-carbon-reduce-costs/calculate/carbon-

footprinting/pages/conversion-factors.aspx
2011 2,3117 kilogram/liter

Diesel http://www.carbontrust.co.uk/cut-carbon-reduce-costs/calculate/carbon-

footprinting/pages/conversion-factors.aspx

2011  2,6676 kilogram/liter

LPG
http://www.carbontrust.co.uk/cut-carbon-reduce-costs/calculate/carbon-

footprinting/pages/conversion-factors.aspx
2011  1,4918 kilogram/liter

Electronic Equipment: (for calculating the minimum and maxium value, I used the -15%/+30% rule)

Desktop 1 Assumed to be 30% more than in idle mode 2012 37,88096 Watt On mode

Compaq 6000 Pro http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/Countr

ies/_MultiCountry/iteco_deskto_200982611473.pdf

2012 29,1392 Watt Idle

http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/

Countries/_MultiCountry/iteco_deskto_200982611473.pdf
2012 2,4196 Watt Sleep mode

http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/Countr

ies/_MultiCountry/iteco_deskto_200982611473.pdf

2012 0,7371 Watt Off

Desktop 2 Assumed to be 30% more than in idle mode 2012 54,03216 Watt On mode

Compaq 8000 Pro http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/Countr

ies/_MultiCountry/iteco_deskto_20091124131029.pdf

2012 41,5632 Watt Idle

http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/

Countries/_MultiCountry/iteco_deskto_20091124131029.pdf
2012 2,7294 Watt Sleep mode
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http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/Countr

ies/_MultiCountry/iteco_deskto_20091124131029.pdf

2012 1,332 Watt Off

Desktop 3 Assumed to be 30% more than in idle mode 2012 80,951 Watt On mode

Compaq DC7800, 

DC7900CMT, Category B

http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/Countr

ies/_MultiCountry/iteco_person_20071011133119.pdf

2012 62,27 Watt Idle

http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/

Countries/_MultiCountry/iteco_person_20071011133119.pdf
2012 3,05 Watt Sleep mode

http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/Countr

ies/_MultiCountry/iteco_person_20071011133119.pdf

2012 0,77 Watt Off

Desktop 3 Assumed to be 30% more than in idle mode 2012 54,418 Watt On mode

Compaq DC7900, http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/Countr

ies/_MultiCountry/iteco_deskto_2008915195754.pdf

2012 41,86 Watt Idle

http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/

Countries/_MultiCountry/iteco_deskto_2008915195754.pdf
2012 2,52 Watt Sleep mode

http://www.hp.com/hpinfo/globalcitizenship/environment/productdata/Countr

ies/_MultiCountry/iteco_deskto_2008915195754.pdf

2012 1,66 Watt Off

Desktop 5 Assumed to be 30% more than in idle mode 2012 54 Watt On mode

http://www.dell.com/downloads/global/corporate/environ/comply/optix_xe_

d01d001.pdf

2012 42,2967 Watt Idle

Dell Optiplex XE, D01S001, 

Category B

http://www.dell.com/downloads/global/corporate/environ/comply/opti

x_xe_d01d001.pdf
2012 2,4974 Watt Sleep mode

http://www.dell.com/downloads/global/corporate/environ/comply/optix_xe_

d01d001.pdf

2012 0,8806 Watt Off

Laptop (general) Assumed to be 30% more than in idle mode 2012 16,263 Watt On mode

Average of energystar laptops, 

Category B

2012 12,51 Watt Idle

2012 1,13 Watt Sleep mode

2012 0,56 Watt Off

Monitor 1
http://www.dell.com/downloads/global/corporate/environ/comply/disp

_in1930c.pdf
2011 10,94 Watt On mode

(Dell in1930c) 2011 0,318 Watt Sleep mode

2011 0,27 Watt Off

Monitor 2 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProduct

Group&pgw_code=MO

2012 15,1 Watt On mode

(HP/Compaq LA1951g) 2012 0,48 Watt Sleep mode

2012 0,38 Watt Off

Tablet
http://images.apple.com/environment/reports/docs/iPad_2_Environmen

tal_Report.pdf
2011 3,1 Watt iPad2, Idle screen on

Cisco videoconferencing http://www.cisco.com/en/US/prod/collateral/ps7060/ps8329/ps8330/ps9573

/data_sheet_c78-457905.html

2011 8856 Watt Telepresence3200 (high quality)

Cisco videoconferencing
http://www.cisco.com/en/US/prod/collateral/ps7060/ps11303/ps11308/p

s11327/data_sheet_c78-627494.html
2011 150 Watt EX90 (medium quality)

Electricity (Specific)

http://www.energieprijsvergelijkers.nl/energieleveranciers/stroometiket/s

troometiket-energieleveranciers
2010 450,5 gramCO2/kWh Nuon grey energy 

http://www.energieprijsvergelijkers.nl/energieleveranciers/stroometiket/stroometi

ket-energieleveranciers

2008 407 gramCO2/kWh Eneco grey energy

http://www.energieprijsvergelijkers.nl/energieleveranciers/stroometiket/s

troometiket-energieleveranciers
2010 451,5 gramCO2/kWh Essent grey energy

http://www.energieprijsvergelijkers.nl/energieleveranciers/stroometiket/stroometi

ket-energieleveranciers

2009 463,2 gramCO2/kWh EO.n grey energy

Electricity (Max)
http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-

v3.pdf
2011 455 gramCO2/kWh On average

Electricity (Min) http://www.ntmcalc.org/index.html Unknown 430-390 gramCO2/kWh Netherlands on average

Electricity (Average) Average of Dutch stroometiket (Nuon, Eneco, Essent, EO.n) 443,05 gramCO2/kWh Netherlands on average

Paper

Office paper (generic)

http://feel-good.ca/library/publications-pulp-and-paper/61-

1503_inserts_final.pdf

2006/200

7
8,5 gramCO2/piece of A4

1 Ream = 500 pieces of 80g/m2; 

4,25 kgCO2/ream; A4= 210 

mm*297mm; A4= 4,9896 gram

http://feel-good.ca/library/publications-pulp-and-paper/61-

1503_inserts_final.pdf

2006/200

7

1703 gramCO2/kilogram 1 Ream = 2494,8 gram

http://www.yasuienv.net/CREST/l_list/1003.pdf 2003 1390 gramCO2/kilogram minimum

http://www.yasuienv.net/CREST/l_list/1003.pdf 2003 1810 gramCO2/kilogram maximum

http://www.strukton.com/SiteCollectionDocuments/Nederlands/MVO/

CO2-uitstoot%20van%20papier.PDF
2009 582 gramCO2/kilogram

Timber cut excluded; paper 

incineration included, only 

production process

Kentallen CO2-emissie bij een Hogeschool. Bron: ―handleiding bij aangepast 

rekenmodel (incl. CO2-emissies) voor de Uitgebreide Energie Studie (UES) 

Onderwijs, gedownload van SenterNovem.nl

2008 1300 gramCO2/kilogram

Office paper (Min) http://www.mondigroup.com/desktopdefault.aspx/tabid-1343/ 2010 900 gramCO2/kilogram Worldwide, FSC

Office paper (Max) Life Cycle Assessment of Printing and Writing Paper Produced in Portugal 2007 2345 gramCO2/kilogram Portugese market, paper incineration 

included

Life Cycle Assessment of Printing and Writing Paper Produced in Portugal 2007 1770 gramCO2/kilogram German market, much recycled

Office paper (Average) Average of paper sources, Strukton excluded since it is incomplete all 1602,5714 gramCO2/kilogram
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Table 39: Quantification (Manufacturing-phase)  

Manufacturing versus 

Usage (Train):
Dimension: Source:

Manufacturing:

€ 2.500.000,00
Purchaser Price train (2006) Bombardier (per train, 100 

seats), Canada 

http://www.rtl.nl/(/actueel/rtlnieuws/binnenland/)/components/actueel/rtlnieuws/2006

/12_december/27/binnenland/1227_1400_NS_treinen_nieuw.xml

€ 2.134.510,21
Purchaser Price train (2002) Correction historical price index  

Transport

http://www.census.gov/prod/2011pubs/12statab/prices.pdf

$1.888.947,08 
Purchaser Prices train (2002) Correction historical exchange 

rate (Dollar-Euro, 1st of January 2002)

http://www.xe.com/ict/

30 Lifecycle train (in years) http://www.ns.nl/over-ns/wat-doen-wij/ontdek-ns/wetenswaardigheden/treinen.html

979.000,0 

Sector #336500: Railroad rolling stock manufacturing

Economic Activity: $1.88947085 Million Dollars 

DollarsThousand DollarsMillion DollarsBillion Dollars  

Displaying: Greenhouse Gases

 Economic ActivityGreenhouse GasesEnergyToxic 

ReleasesWater WithdrawalsTransportationLand Use 

Number of Sectors: Top 10 (kg of CO2e/entire 

Lifecyle/train)

EIO LCA

32633,3 kg of CO2e manufacturing/year/train kgCO2e (entire lifecycle)/lifecycle in years

326,3 kg of CO2e manufacturing/year/seat kgCO2e (per year)/number of seats

Usage

0,065 kgCO2/passengerkilometer http://www.emissieberekenen.nl/filelib/file/Overzicht-emissiefactoren-v3.pdf

0,90 Operational rate (%/100) CE Delft -  To shift or not to shift,

that's the question (2003) Detour factor (time needed to turn back, maintenance, defects)

0,30 Occupancy rate (%/100) http://www.treinreiziger.nl/kennisnet/feiten_en_cijfers:_ns_in_2010-143388

183 Distance Den Haag Centraal - Venlo (kilometers) Tariefeenhedenkaart Nederland (2012)

2,33 Time Den Haag Centraal - Venlo (hours) www.ns.nl (travel planner Den Haag Centraal - Venlo)

19 Hours in operation www.ns.nl (First train to Venlo, Last train back to Den Haag Centraal)

365 Days in operation Assumption, the daily frequence is during weekends the same; www.ns.nl

8,14 Frequency of Den Haag Centraal - Venlo Hours in operation / Hours/one-way trip

9545,5 kgCO2e use/year/seat Days * Frequency * Distance * Operational rate * Occuancy rate

Ratio Train 

(Manufacturing : Usage)

1/29,25
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Manufacturing versus 

Usage (Bus):
Dimension: Source:

Manufacturing

€ 200.000,00
Purchaser Price Bus (2007) CE Delft - Vergelijking van kosten en milieuaspecten van EEV-bussen op diesel en CNG 

(2007)

€ 167.086,38
Purchaser Price Bus (2002) Correction historical price index 

Transport

http://www.census.gov/prod/2011pubs/12statab/prices.pdf

$147.864,05 
Purchaser Prices Bus (2002) Correction historical exchange 

rate (Dollar-Euro, 1st of January 2002)

http://www.xe.com/ict/

8 Lifecycle bus (in years)
CE Delft - Vergelijking van kosten en milieuaspecten van EEV-bussen op diesel en CNG 

(2007)

83100,0

Sector #336112: Light Truck and Utility Vehicle 

Manufacturing

Economic Activity: $147864 Dollars 

   DollarsThousand DollarsMillion DollarsBillion Dollars  

Displaying: Greenhouse Gases

 Economic ActivityGreenhouse GasesEnergyToxic 

ReleasesWater WithdrawalsTransportationLand Use 

Number of Sectors: Top 10

EIO LCA

10387,5 kg of CO2e manufacturing/year/bus kgCO2e (entire lifecycle)/lifecycle in years

148,4 kg of CO2e manufacturing/year/seat kgCO2e (per year)/number of seats

Usage

0,125 kg CO2/passengerkilomter CE Delft - Bus and coach transport for greening mobility (2011)

0,19 
Occupancy (%/100) CE Delft - Vergelijking van kosten en milieuaspecten van EEV-bussen op diesel en CNG 

(2007)

0,75 Operational rate (%/100)
CE Delft -Bus and coach transport for greening mobility (2011) Detour factor (time 

needed to turn back, maintenance, defects)

70
Number of seats CE Delft - Vergelijking van kosten en milieuaspecten van EEV-bussen op diesel en CNG 

(2007)

65000 Total Distance/bus/year (in km)
CE Delft - Vergelijking van kosten en milieuaspecten van EEV-bussen op diesel en CNG 

(2007)

1131,7 kgCO2e use/year/seat kgCO2/passengerkm * Occupancy * Operational rate * Total Distance/bus/year

Ratio Bus (Manufacturing : 

Usage)
1/7,63
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Manufacturing versus 

Usage (Desktop + Screen)
Dimension: Source:

Manufacturing

€ 1.161,00 Purchaser Desktop + Screen (2011)
http://tweakers.net/pricewatch/277935/hp-compaq-8000-elite-pro-sff-(wb676et)-+-

lp2065.html#tab:prices

€ 998,47
Purchaser Price Desktop + Screen (2002) Correction 

historical price index Commodities 
http://www.census.gov/prod/2011pubs/12statab/prices.pdf

$883,60
PurchaserDesktop + Screen (2002) Correction historical 

exchange rate (Dollar-Euro, 1st of January 2002) 
http://www.xe.com/ict/

4 Lifecycle Desktop + Screen (in years) Junilla (2006)

244,0

     Sector #334111: Electronic computer manufacturing

Economic Activity: $884 Dollars 

   DollarsThousand DollarsMillion DollarsBillion Dollars  

Displaying: Greenhouse Gases

 Economic ActivityGreenhouse GasesEnergyToxic 

ReleasesWater WithdrawalsTransportationLand Use 

Number of Sectors: Top 10

(kgCO2/desktop)

EIO LCA

61,0 kgCOe2 manufacturing/desktop/year kgCO2e (entire lifecycle)/lifecycle in years

Usage

235 Average Days of usage/year Assumption, 5 days a week, 52/year. 25 days' holiday

8 On hours Derived from ING data

1 Idle hours Derived from ING data

15 Sleep hours Derived from ING data

69,13 Watt (On) Energy Star (Compaq 8000 elite pro+LA1951g)

42,04 Watt (Idle) Energy Star (Compaq 8000 elite pro+LA1951g)

2,09 Watt (Sleep) Energy Star (Compaq 8000 elite pro+LA1951g)

0,63 Daily electricity usage in kWh SUM(hours_state * watt_state)/1000

147,21 Annual electricity usage in kWh SUM(hours_state * watt_state)/1000* Average days of usage

0,45 kgCO2/kWh Average value parameters

66,2 kgCO2e use/desktop/year kgCO2e (entire lifecycle)/lifecycle in years

Ratio Desktop 

(Manufacturing : Usage)
1/1,086

NOTE:
Data is reduced from an aggregrated to a very low 

level. For this reason the results should be scrutinised.
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Office equipment 

(Furniture)
Dimension: Source:

€ 829,43
Purchaser Office furniture (2010) http://www.ahrend.nl/Atrium/Group/P/files/Quick%20Shipment%20%20prijslijst/Qui

ck_Shipment_Prijslijst_04_2010%20_V1.pdf

€ 713,32
Purchaser Office furniture (2002) Correction historical price 

index Commodities

http://www.census.gov/prod/2011pubs/12statab/prices.pdf

$631,25 
Purchaser Office furniture (2002) Correction historical 

exchange rate (Dollar-Euro, 1st of January 2002) 

http://www.xe.com/ict/

8 Lifecycle Office furniture(in years) Junilla (2006)

337,0 

Sector #33721A: Office furniture manufacturing

Economic Activity: $631 Dollars 

   DollarsThousand DollarsMillion DollarsBillion Dollars  

Displaying: Greenhouse Gases

 Economic ActivityGreenhouse GasesEnergyToxic 

ReleasesWater WithdrawalsTransportationLand Use 

Number of Sectors: Top 10

 Top 5Top 10Top 25Top 50Top 100All  

EIO LCA

42,1 kgCOe2 manufacturing/Office furniture/year kgCO2e (entire lifecycle)/lifecycle in years  
 
Electricity Usage (per m2) Dimension: Source:

28,8 The average surface/employee (in m2) Junilla (2006), base case

29,0 kWh quarterly/m2 Accenture data

3340,8 kWh yearly/employee 4 times average surface*average usage quarterly

278,4 kWh montly/employee kWh yearly/employee/12

Ratio (Electronic 

equipment : Building-use)
1/22,69
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Fuel production Dimension: Source:

Production

$292,97
Purchaser 1000 l Gasoline (2002); 1,109$/gallon January 7th 

2002

http://www.eia.gov/petroleum/gasdiesel/

369,0

Sector #324110: Petroleum refineries

Economic Activity: $1 Million Dollars 

   DollarsThousand DollarsMillion DollarsBillion Dollars  

Displaying: Economic Activity

 Economic ActivityGreenhouse GasesEnergyRCRA (Haz 

Waste)Toxic ReleasesWater WithdrawalsTransportationLand 

Use 

Number of Sectors: Top 10

 Top 5Top 10Top 25Top 50Top 100All  (kgCO2e 

manufacturing/1000 l gasoline)

EIO LCA

Use

2,3117
kgCO2e/liter gasoline http://www.carbontrust.co.uk/cut-carbon-reduce-costs/calculate/carbon-

footprinting/pages/conversion-factors.aspx

2311,70 kgCO2e use/1000 l gasoline 1000* kgCO2e/liter gasoline

Ratio Fuel (Production : 

Usage)

1/6,26
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Table 40: Quantification spread sheet (Use-phase) 

Date:

%: %: Task: %:

Select Select Select Select Select Select Select

Select Select Select Select Select Select Select

Select Select Select Select Select Select Select

Select Select Select Select Select Select Select

Select Select Select Select Select Select Select

Select Select Select Select Select Select Select

Select Select Select Select Select Select Select

Select Select Select Select Select Select Select

Effectively: Idle: %: Task: %: %:

Select Select Select Select Select

Select Select Select Select Select

Select Select Select Select Select

Select Select Select Select Select

Select Select Select Select Select

Select Select

Select Select

Select Select

Select Select

Select Select

How could you perform more efficient?

Select Select

General:

Which other tasks were in your opinion useless or inefficient?

Select Select

Select Select

Select Select

Select Select

Paper:

Number 

of paper 

sheets:

double-

sided:
Document related to task: Comments:

Potential improvement you 

would consider to reduce 

your paper usage:

Select Select Select

Select Select Select

Select Select Select

Select Select Select

Comments:
Potential improvement you would consider to 

reduce the usage of electricity:
Task: Task

Select Select Select

Electronic 

equipment:
Type:

Usage time (in hours): Related to 1: Related to 2: Related to 3:

Select Select Select

Select Select Select

Select Select Select

Select Select Select

Select Select Select

Select Select Select

Select Select Select

Select Select Select

Related to 1: Related to 2: Related to 3:

Comments:
Potential improvement you would 

consider to reduce your travel:Task: Task:
Travel: From: To:

One-

way/round-

trip?:

Transportation 

means:

Distance in 

km (one-way):
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Table 41: As-Is results (Use-phase – Day 1-5)  

Day 1: 



Page 121 of 128 

Day 2: 
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Day 3: 
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Day 4: 
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Day 5: 
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Table 42: As-Is CO2 calculation (Use-phase) 
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Table 43: Quantification formulas 

Quantified 
Reduce client contact: (Working home) 

∑∑                

  

 

t = Set of travels per time unit  
i = Set of employees  
c = The reduction factor 
Dt,i = Distance in kilometres in total 
Et,i = Efficiency parameter of transport mode (usage per kilometre) 
Tt,i =Emission parameter of fuel used. 
 
Combine visits (combine meetings between offices) 

∑∑         
 

 
      

                

t = Set of travels per time unit between Offices 
i = Set of employees  
n = Number of avoided travels 
(1-x) = Travels that cannot be avoided 
Dt,i = Distance (in kilometres) 
Et,i = Efficiency parameter of transport mode (litres/kilometre) 
Tt,i =Emission parameter of fuel used (CO2/litre) 
 
Remote desktop (only for incidents) 

∑∑     

      

                         

t = set of travels to give support per time unit  
i = set of service desk employees  
x = The reduction factor 
Dt,i = Distance in kilometres in total 
Tt,i =Efficiency factor of transport mode (in CO2/kilometre) 
Rt,i =Electricity usage of remote desktop in kWh 
Et,i =Electricity factor (in CO2/kWh) 
 
Paperless office 

∑∑    

      

                         

t = Set print jobs per time unit  
i = Set of employees  
x = The reduction factor 
Pt,i = Number of paper sheets (in m2) 
Qt,i = Conversion factor (kilogram/m2) 
St,i =Paper parameter (in CO2/kilogram) 
Dt,i =Electricity usage of digital reading in kWh 
Et,i =Electricity factor (in CO2/kWh) 
 
Low quality videoconferencing (instead of meetings)  

∑∑     

      

          

t = set of travels per time unit  
i = set of employees  
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x = The reduction factor 
Dt,i = Distance in kilometres in total 
Tt,i =Efficiency factor of transport mode (in CO2/kilometre) 
 
 
Hypothesised 
 
Eliminate non-relevant requests for changes 

                                                    
   

   
            

x = The % of eliminated requests for changes 
I = # of non-relevant requests for changes (incomplete, unauthorised) 
T = Average time per non-relevant request 
R = Average CO2 emitted per employee 
Rt,i =Electricity usage of tooling in kWh 
Et,i =Electricity factor (in CO2/kWh) 
 
Less Human Resources 

                                             {     } 
 
Res = Reduced number of human resources 
T = average CO2 usage caused by travel/human resource  
E = average CO2 usage caused by electricity/human resource 
P = average CO2 usage caused by paper/human resource 
 
Solve incidents early on in the process using a web-based tool 

                                      
   

   
         

x = The % solved by self-service portal 
I = # of incidents per time unit 
T = Average time per incident 
R = Average CO2 emitted per employee 
Rt,i =Electricity usage of self-service portal in kWh 
Et,i =Electricity factor (in CO2/kWh) 

 

Figure 23: Electricity consumption households in the Netherlands (CBS, 2012)  
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Appendix VII 
 
Table 44: Future research areas in the field of Green IS 

Perspective  Why important  What directions  Challenges  

Process  Processes are ―what organisations 
do‖. Making processes more 
sustainable will ultimately lead to 
making organisations more 
sustainable. This addresses 
organisations of various kinds. Their 
process innovations can make an 
immediate contribution by using 
existing technology in a specific 
manner.  

Extend existing BPM research 
towards the management of 
more sustainable business 
processes.  
Exemplary directions are 
illustrated according to the six 
core elements of BPM: strategic 
alignment, governance, 
methods, IT, people, and 
culture.  

Research needs to be 
specific towards the 
phenomenon of 
sustainability.  

Capabilites  IS Organisations will have to develop 
a systematic approach to Sustainable 
ICT.  
Only by adopting a systematic 
approach, will it be possible to  
drive continuous improvement across 
a range of technical and non-technical 
initiatives.  
 

This systematic approach can 
be based on a maturity model 
approach.  
The IVI has developed a 
maturity model for Sustainable 
ICT that  

A challenge is to 
initiate and maintain 
progress and 
momentum across the 
broad spectrum of 
both technical and 
non-technical 
initiatives that 
constitute Green IS 
(and not just Green 
IT) – as  
outlined by Melville 
(2010).  
 

Smartness  IS can help build Smart Systems that 
are Energy Aware and Energy Saving  

Smart Grid  
Smart Processes  
Smart Buildings  
has been verified in a number 
of companies.  
 

How to make the 
Grid Smart by 
considering it as an 
Information 
Infrastructure,  
Energy awareness in 
IS,  
Artificial intelligence 
for proactive energy 
saving  

Ethics  We have a responsibility to reduce the 
impact of what we do, as much as any 
other industry. We are also uniquely 
positioned to influence the behaviour 
and impact of organisations as a 
whole.  

We should look at ways to 
green IT but also leverage IT as 
a green enabler (so called 
‗silicon trading‘).  

How can we, as IS 
professionals, make 
the most effective 
contribution to the 
environmental 
agenda? By the 
development of 
enabling systems or 
systems to green IT?  

Green IS  Service centres and network 
interconnections are becoming an ever 
increasing power consumer.  

Approaches based on 
monitoring and on an 
intelligent and energy efficient 
usage of resources.  

The ability to define 
an adequate level of 
monitoring to be able 
to enforce adaptivity 
mechanisms.  
Evaluation of the 
impact of adaptation 
decisions on the 
global system  
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