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Abstract 

Course: Master Thesis in IT Management 

Authors: Gholamreza Nazari and Houman Karim 

Tutor: Ole Liljefors 

Tittle: Mission Possible: Becoming Green and Sustainable- An empirical study on Green IT 

Adoption and underlying factors influencing it 

Purpose: This study aims to investigate the main areas of Green IT and to determine which 

areas of Green IT have been widely adopted and implemented in our case studies. The 

purpose of the proposed study is also to identify, describe and analyze underlying factors 

that are perceived to be important to the adoption and implementation of Green IT. Finally, 

this research attempts to examine which factors are more important in our two case 

studies, Västerås City Stad and Mälardalen University. 

Method: This study is mostly based on an open and exploratory research method. Case 

study is used as the main approach in this thesis in order to identify different areas of Green 

IT and key factors influencing Green IT adoption. Qualitative research method has been 

implemented for data collection and analysis of the research study. Two questionnaires and 

some interviews were our primary data collection tools.  

Findings: The findings identified five main areas of Green IT. Corporate Citizenship and the 

Office Environment areas are widely adopted in our case studies. Among 15 key factors, we 

identified in the literature, Organizational Slack, compatibility and competitive pressure are 

the most significant factors in two organizations we studied. 

Keywords: Green IT, Green Information Technology, Sustainable Development, sustainable 

IT, green computing. 
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Chapter 1: Research Overview 

 

1.1 Introduction 

There is a growing awareness of the necessity to reverse the process of environmental 

degradation and move toward sustainable business practices (Jenkin et al. 2010). The 

challenge of responding to the environmental issues has changed many aspects of the ways 

businesses operate (Wati and Koo, 2010). Just as information technology (IT) has contributed 

significantly to economic growth and quality of life, IT has an important role to play in 

creating a green economy (Su and Al-Hakim, 2010). Melville (2010) notes that IS can play 

three important roles in the interaction between organizations and the environment. These 

roles are influencing beliefs about the environment, enabling and transforming sustainable 

practices and improving environmental performance. 

Recently, the term of Green IT is increasingly found in both academic researches and 

practitioner reports (Molla et al. 2009; Chen et al. 2008). Bose and Luo (2011) state that the 

Green IT strategy, design, and practice initiatives within organizations have recently emerged 

into an active research area in the IS discipline. Current green IT trends are characterized by 

attempts -primarily by IT management- to more efficiently and effectively use IT resources to 

reduce the environmental impact (Unhelkar, 2011). Jenkin et al. (2010) suggest that the 

effects of Green IT, which have the potential to be substantial, can be either direct by 

reducing negative IT impacts on the environment -or indirect- using IS to support other 

business initiatives in reducing their negative environmental impacts. Close alignment of 

green IT with business processes, goals, and standards opens up opportunities for businesses 

in the economics of energy efficiency (Unhelkar, 2011). Murugesan (2008) suggests a 

holistic approach to Green IT to comprehensively and effectively address the environmental 

impacts of IT. He categorized this approach into four groups: Green use, Green Disposal, 

Green Design and Green Manufacturing. He mentions “by focusing our efforts on these four 

fronts, we can achieve total environmental sustainability from the IT side and make IT 

greener throughout its entire lifecycle” (Murugesan 2008 p.27). Reducing energy 

consumption by PCs by turning off the system when not in use, using screensavers and thin-

client computers are some examples of the environmentally sound practices in Green use of 

IT. In the term of Green design Murugesan states: “Green computer design aims to reduce the 

environmental impact of computers by adopting new technologies and using new techniques 
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and materials while balancing environmental compatibility with economic viability and 

performance” (2008 p. 30). There are some examples for the Green disposal term such as 

reuse, which is making use of an older computer if it meets the requirements or to give it to 

someone who needs it, and recycle which is disposal of computers properly in 

environmentally friendly ways.  

Furthermore, O’Neill (2010) mentions that there are many factors of the 

environmental issues driving us to adopt best practices in the IT industry. As so, he indicates 

two distinct approaches which can be achieved using the Green IT. First, “there is an 

opportunity to identify and highlight the areas of ICT that are directly contributing to an 

organization’s Green House Gases emissions, and to recommend solutions to reduce both the 

primary and secondary emissions associated with the delivery of ICT into the organization” 

and second, “organizations will need to appreciate that investment in IT can actually help to 

reduce the emissions associated with the organization as a whole, even if this means that the 

carbon emissions associated with ICT increase” (O’Neill 2010 p.2).  

Green IT is “an organization’s ability to systematically apply environmental 

sustainability criteria to the design, production, sourcing, use and disposal of the IT technical 

infrastructure as well as within the human and managerial components of the existing IT 

infrastructure” (Molla; Cooper; and Pittayachawan, 2009, pp. 5). Organizations are now 

actively pursuing Green IT solutions for a multitude of reasons and benefits, including 

“reduce power consumption, lower costs, lower carbon emissions and environmental impact, 

improved systems performance and use, increased collaboration and interaction amid 

constituents, space savings, and an agile workforce” (Bose and Luo, 2011 p. 39). Green IT 

addresses environmental impacts of the whole IT life-cycle, ranging from designing an IT 

device, to its use and its end-of-life management (Ansari et al. 2010). Green IT is not only a 

trend, it is becoming a must, as more and more organizations are implementing some form of 

sustainable solutions (Bachour and Chasteen 2010). Therefore, the area of Green IT has 

become a significant issue for current organizations around the world because “it not only 

affects their current environment, but also their profit margins through an increase in energy 

costs” (Sarkar and Young, 2009 p. 3). As a result, the adoption of Green IT can be considered 

as “a critical factor for the sustainability of businesses and the success of the low carbon 

economy” (Molla 2008 p. 659). 
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In this regard, the purpose of this research is to provide a preliminary insight on the 

status of Green IT adoption in two case studies as well as some of the underlying factors that 

influence it. These two organizations, Västerås Municipality and Mälardalen University, have 

strong background in investing on Green initiatives, which makes them good examples for 

assessing Green IT adoption.  

1.2 Problem Statement 

Global environmental problems are a significant concern for current and future Generations 

(Cooper and Molla 2010 p. 10). Global warming and climate change coalescing with limited 

availability and rising cost of energy are posing serious challenges for the sustainability of the 

global digital (or otherwise) economy (Molla, Pittayachawan, and Corbitt 2009). Up to 2.5% 

of the global carbon footprint has been attributed to ICT; the estimate for developed nations 

is up to 6% - exceeding that of the airline industry (Asami and Sedigh 2010). The rapid 

increase of the power consumption of the IT equipment system according to the development 

of the IT society is the serious problem of entire world (Kawahara et al. 2008). 

The impact of IT on the other services and industries is growing continuously. 

Besides of the rapidly growth of using IT, awareness of massive using of energy, resources 

and raw materials in various organizations is increasing as well. O’Donnell and Hand (2009) 

indicate that “Suppliers and companies that want to compete in these industries need to move 

to more green IT solutions to keep their businesses growing”. Concerns about the climate 

changes and global warming are growing not only among the professionals, but also for the 

ordinary people who are the customer of the organizations services or consumer of their 

products. “While the green policies of a given organization will rarely be the sole deciding 

factor in buying a particular company’s product or working with a particular partner, they are 

certainly being given consideration by a larger group of people” (O’Donnell and Hand 2009, 

p. 2). 

Concerns about climate change and an increased environmental awareness have 

spurred interest in sustainable development both in the information systems (IS) field and 

among IT practitioners (Bengtsson and Ågerfalk, 2011). In to response to these 

considerations, defining of the new terms has been needed. Therefore, some interchangeable 

terms such as “sustainable IT, green computing and Green IT” (Eastwood, 2009) have 

developed. The focus of Green IT is on reducing footprint, through the study and practice of 

efficient utilization of computing resources (Asami and Sedigh, 2010). Green IT could save 
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7.8 Giga tons of carbon dioxide equivalent in 2012 which is 15 percent of all greenhouse gas 

emissions (The Climate Group, 2008). 

Managers and decision makers in organizations often do not distinguish Green IT as 

environmental benefits and business advantages. Different areas of Green IT practices and 

their increasingly significant role in today’s volatile business environment are not considered 

and defined effectively. Therefore, most organizations think that Green movements in both 

public and private sectors should be managed and controlled by governments. In fact, 

governments are seen as the most powerful propulsion for Green investments. However, there 

are many other factors including technological, environmental and organizational factors that 

can contribute to successful adoption and implementation of new Green initiatives. Therefore 

the problem identified is that there is no comprehensive approach to identify main areas of 

Green IT and the underlying factors influence the Green IT adoption.  

According to Sayeed and Gill (2010), Green IT is currently in its infancy. There needs to be 

more awareness about this important issue. More academic research and industry initiatives 

are necessary to underscore the impact of pervasive IT use on our environmental resources.  

1.3 Research Question: 

To provide direction for the research, the following research questions were drawn: 

• Which areas of Green IT are widely adopted in our case studies, of Västerås 

municipality and Mälardalen University? 

• What are the underlying factors for successful Green IT adoption in Västerås 

municipality and Mälardalen University? 

The term of adoption refers to some technologies and procedures for the actual usage 

in organizations to achieve the environmental goal of greening IT. To develop the meaning of 

the adoption term in the research question, we have tried to exploit a comprehensive 

explanation based on some noteworthy theories for adoption. We will extensively discuss the 

adoption term in the literature review section, under the subsection of Green IT adoption and 

Model of IT adoption. According to Corrales and Westhoff (2006), adoption theory examines 

the choices an individual makes to accept or deny a particular innovation and the extent to 

which that innovation is integrated into the appropriate context. The other notable definition 

of adoption has pointed out by Rogers (1995). He defines adoption as: “The process through 

which an individual or other decision making association passes from first knowledge of innovation, 
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to forming an attitude towards innovation, to a decision to adopt or reject, to implementation of new 

idea, and to confirmation of this decision.” 

1.4 Research purpose  

This research is expected to identify key areas of Green IT and the importance of key factors 

associated with adoption decisions on Green IT. Specific objectives of this study are three 

fold: First, this study investigates main areas of Green IT and determine which areas of Green 

IT have been widely adopted and implemented in the organizations. Second, the purpose of 

the proposed study is to identify, describe and analyze underlying factors that are perceived 

to be important to the adoption and implementation of Green IT. And finally, this research 

attempts to investigate which factors are more important for two sample cases: Västerås 

municipality and Mälardalen University. 

1.5 Research Significance  

At a time when it is becoming increasingly evident that Information Technology has potential 

to enforce sustainable development, this research stream assists in understanding the adoption 

and effective implementation of Green IT.  

The investment on Green IT is based on the expectation that the benefits would be 

greater than the costs. Therefore, it is important to understand the underlying factors that 

influence an organization’s decision to invest on Green IT. However, due to its newness, 

research on this issue has been limited. In this regard, this research contributes to theory by 

developing a general model to identify, describe and analyze key factors influencing Green 

IT adoption. From the standpoint of managerial practice, this study contributes to guide 

successful adoption of Green IT in the future.  

Moreover, this research advances understanding of the influence of specific 

organizational, environmental and technological factors on Green IT adoption. The result of 

this research will be based on empirical analysis and therefore, is expected to enhance the 

knowledge of how the effect of Green IT adoption can be enhanced. 

1.6 Topic Selection 

Ashforth believes that management research should not only aim to address important 

research questions and reach valid conclusions, using a sound methodology, but it should also 

be interesting. 
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There are many reasons to pick up a topic for master thesis. The authors of this 

research have focused on some of them and following are the summary of those criteria. 

Interest and relevance: We have tried to choose a topic for our thesis which truly excites us. 

In our opinion, these days having an environment friendly approach, reducing carbon 

emission and energy consumption as well decreasing costs by recycling or using lesser raw 

materials or, on the other word, having a green strategy is one of the most important debates 

among the manager and leaders around the world. Therefore, finding the key factors for 

Green IT adoption could be helpful for many organizations who like to identify such factors 

not only to achieve the green goals in their IT departments, but also to influence other 

departments or even other organizations; Moreover, they can take more responsibility about 

the environmental issues, global warming, climate changes and the planet resources as well 

as their own costs. 

Durability: As discussed earlier, information technology usage by the different organizations 

is growing day by day. On the other hand, having a green perspective to the matters 

particularly in the IT area, is kind a new perception and could be enhanced in the near future. 

Several new legislations are to come by many different governmental bureaus to force the 

organizations to have more consideration on environmental matters. Therefore, this research 

is a kind of new study and can be relevant in the years ahead. 

Breadth of research question: Since the schedule of our master thesis is compact and the 

time is limited, we have tried to find an applicable research question. In our opinion, the 

research question is neither that much broad nor much narrow. It covers both the theoretical 

and practical perspectives which can help us to balance between those and bring the 

satisfactory conclusion at the end of the research and in a timely manner. 

Topic adequacy: The authors of this research think that finding the key factor for Green IT 

adoption is completely adequate to their course and program goal. A new technology 

adoption is one the most adorable debates in innovation management and many authors have 

tried to discuss and draw the model for that. As well, Green IT term directly depicts the 

relevance to the information technology which is one the major parts of the IT management 

program. 

Resources: There are many literatures about the technology adoption. However, finding the 

best, comprehensive and much relevant ones is not easy. The lack of directly relevant 
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resources for our research is noticeable, maybe because of its new essence. Despite, we 

attempt to fill this gap by gathering the empirical data from our case studies. 

Risk and Security: At the first sight, the topic would be a safe and sound topic to discuss. 

However, there are some risks that we have not forgotten them when we picked that up. For 

example, finding the appropriate organization as our case study field would not be that much 

easy, as well as preparing a suitable questionnaire which can cover the whole topic and 

contact to the interested people.  

 

1.7 Case Study Organizations 

A comparative case study is used as the main approach in this research in order to collect the 

empirical data for the analysis. We chose two organizations which have strong background in 

green and environmental activities: Västerås Stad or Västerås municipality and Mälardalen 

University. 

1.7.1 Västerås municipality 

Västerås is the sixth largest city in Sweden with more than 130,000 inhabitants and its 

municipality is one the biggest employer in the city with around 10,000 employees. 

According to Västerås municipal facts (2010), municipality is in charge of many activities in 

the city like dwelling, schools, public transportation and many others. As a result they need to 

have a notable information technology backbone.  

On the other hand, the city has a plan for development to achieve by 2026. One of the 

important parts of Vision for Västerås 2026 is to be an environment friendly city. Although 

it’s not mentioned directly in the plan, they have started to adopt their organization to the 

Green IT approaches; we found out that from our conversation meeting with the CIO and his 

colleagues of IT department in the municipality. Therefore, we decided to choose the 

Västerås municipality as one of our case studies for this research. 

The IT department of Västerås is working now to match with the ISO 14001 standard 

and add their green IT achievements under each category of this standard, if applicable. 

Because the ISO 14001 is the standards to help organizations for the environmental 

management, therefore it could help them to have a Green IT approach. Furthermore, they 
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attempt to work with TCO certification development to introduce an audit for their 

organization and adopt the IT procedures based on the comprehensive strategic approach.   

The other notable attempt to Green IT approach in Västerås municipality is 

arrangement of a summit in November 2011 in Västerås city. They have a plan to have some 

discussion about the subject and its related studies as well as introduce a competition and 

grant the awards for the Sweden’s companies and organizations who significantly worked on 

Green IT adoption. The authors of this research are also invited in this summit to present the 

findings of this study. Therefore, this organization is a good example for investigating Green 

IT status and the key factors influencing green IT adoption. 

1.7.2 Mälardalen University 

Mälardalen University, founded in 1977, is located in two campuses in Eskilstuna and 

Västerås. With its 1000 employees, it served more than 13000 students during 2010. 

Mälardalen University strives in various ways to contribute to sustainable development. It 

was the first institute of higher education in the world to be environmentally certified in 

accordance with ISO 14001 since 1999. The following activities were conducted between 

1996 and the spring of 1999, when Mälardalen University received its environmental 

certification (Oelreich, 2004; pp.138): 

• drafting of a project plan and the project organization; 

• education and training of all employees; 

• execution of an environmental impact investigation to identify and assess 

significant environmental aspects; 

• education and training of the university president, the directors, and the 

environmental coordinators; 

• drafting an environmental policy, environmental goals, and plans of action; 

• development of documentation that describes the routines in the 

environmental management system; 

• execution of internal environmental audits; and 

• follow up of the result from the internal audit at the management level. 

In addition, Mälardalen University is among three Swedish universities that have been 

subjected to environmental auditing. Therefore, this University is chosen for this study, since 

it has always been working with environmental issues in a structured manner. 
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1.8 Research Limitation 

Results of this study are limited by several limitations. The main limitation of this research is 

that the primary data is only from two organizations. Therefore, the potential risk is that the 

finding and conclusion could not be comprehensive enough. According to Fisher (2007) there 

are many limitations to achieve data from a case study certainly, and the more important one 

is that “it cannot be claimed that what happened in one case is typical of all cases”.  

Another limitation results from the small number of interviews. The interviews were 

limited to IT and Environment specialists and managers. Even though interviewees were 

purposively selected based on their familiarity with their organization’s green policies and 

practices, especially Green IT initiatives, their experiences may not capture information and 

knowledge available from others.  

Other limitations for this study are as follows: 

• The findings are mostly based on self- reported data and respondent perceptions. 

• The data may have merely reflected a temporary response by the subject, who may 

have been affected by recent events or incidents. 

• The participants may have overstated their responses on the questionnaires.  

 

1.9 Assumptions of the study 

According to Leedy and Ormrod (2004), invalid assumptions rendered research meaningless. 

For the purpose of the research, the following statements were assumed: 

1) Data collection and analysis methods employed in this study will stringently adhere to 

the ethical codes. 

2) The researchers will use voluntary participants from the case studies. 

3) Respondents work in a case study organizations as IT specialist, Environmental 

Specialist,  decision makers or managers who are familiar with their organization’s 

green strategies, policies, activities and practices 

4) The data collected from the procedures used in this research accurately reflected the 

respondents’ perceptions and experiences.  

5) All respondents have access to a computer and the Internet at home or in the office to 

respond to online questionnaires. 

6) Respondents will provide honest responses to questions. 
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1.10 Target audiences 

This project is primarily targeted for practitioners in both IT and environmental issues; since 

the findings will be drawn from data gathered of people who are involve in Green IT 

practices. They can gain the related knowledge about what are the main areas of Green IT; 

what factors contribute to successful adoption of green IT and what should be considered 

when defining new green IT strategies, policies and activities. 

This project is also targeted for the academic audiences of green IT and environmental issues. 

The findings of this research can bring useful information to business scholars, researchers 

and academies which study the field of IT and sustainable development. In addition, there are 

some suggestions for future research. 

1.11 Organization of the study 

Chapter two discusses the literature related to the problem statement and research questions 

discussed above. The literature review consists of a review of the Green IT adoption issues 

including Green IT areas, drivers, and strategies. This chapter also provides a discussion on 

salient IT adoption theories, models and frameworks. Diffusion of Innovation model and 

Technology-Organization-Environment framework are intensively explained and discussed. 

Chapter three describes the key factors affecting green IT adoption. These factors are 

classified into four main groups: Innovation Attribution, Organizational Factors, 

Technological Factors, and Green IT strategies.  

Chapter four details the study method employed to address the problem statement and 

the research questions, topic selection, the description of the research design, the procedure 

for data collection, validity and reliability of the study, and the data analysis procedures. 

Finally, chapter five summarizes the conclusions drawn from the data analysis and provides a 

direction for future studies. 
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Chapter 2: Literature Review 

According to Molla (2008; pp. 659), Green IT is a nascent field and there is virtually no 

academic research on the topic. Jenkin et al. (2011) proposed the same point of view. They 

suggested that although practitioners have begun to focus on Green IT, there is little research 

in this field.  The literature reviewed for the current research study focused on Green IT 

adoption, practices, and strategies. The main models of IT adoption are also reviewed to 

provide a foundation for creating conceptual framework.  

Chapter two is divided into six sections: (a) Green IT definitions: depends on the 

researchers perspectives, the Green IT has definitions from technological oriented to business 

practices. The most prominent descriptions of Green IT are provided in this section. (b) 

Drivers of Green IT: motivations for investing on Green IT initiatives and different 

classifications of Green IT drivers are described in segment. (c) Green IT areas: many 

initiatives, practices and activities suggested by the researches for Green IT areas are 

presented. (d) Green IT strategies: organizations follow different approaches to invest on 

Green practices. This section is focused on different categorizations of Green IT strategies. 

(e) Green IT adoption: The adoption of green practices is similar to the adoption of other 

technologies to some extent; but still there are a number of differences. These similarities and 

differences are the main focus of this part. (f) IT adoption models: there are some famous 

theories to investigate IT initiatives adoption. Based on intensive literature review, two 

models of IT adoption (Diffusion of Innovation model and Technology-Organization-

Environment framework) are found relevant for this research. 

 

2.1 Green IT Definitions 

Because of its new emergence, there is not a general and agreeable definition for Green IT in 

the literature. According to Molla (2009a; pp. 755), although the term Green IT is becoming 

more common in discussion, there is little common understanding of what this term actually 

means. There are ambiguities surrounding both the Green and the IT in Green IT. Green IT 

have an extent definition from a slight focus on technological solutions to the soft business 

practices, depends on the researchers perspectives. However, most of Green IT definitions 

focus on hardware side or tangible aspects of IT. For instance, Murugesan (2008) suggests 

that “Green IT is the study and practice of designing, manufacturing, and using computers, 
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servers, monitors, printers, storage devices, and networking and communications systems 

efficiently and effectively with minimal impact on the environment”.  

Sayeed and Gill (2008) provide a more general definition: “Green IT initiatives are 

organizational activities that aim to engender environmentally sustainable consequences in 

the conduct of information processing tasks of an enterprise”. 

Eastwood (2009) considers the green IT not only as a study or practice, but also as the 

strategy and tactic for the organizations. He mentions that “Green IT is a collection of 

strategic and tactical initiatives that directly reduces the carbon footprint of an organization’s 

computing operation”. 

Gartner (2007) provides a comprehensive definition considered for this research:  

"Green IT is optimal use of information and communication technology (ICT) for managing 

the environmental sustainability of enterprise operations and the supply chain, as well as that 

of its products, services and resources, throughout their life cycles."  

 

2.2 Drivers of Green IT 

Organizational motivations for Greening IT can include an economic expectation of 

enhancing efficiency, a regulatory response of ensuring compliance and a normative 

objective of attaining legitimacy (Molla; Pittayachawan; and Corbitt, 2009). Today, the most 

important driver for the implementation of Green IT measures is the reduction of operational 

costs (Erek et al. 2011). According to Molla (2008), the three most important drivers of 

Green IT can be identified as economical, regulatory and ethical.  

Economic driver refers to the need for greater IT efficiency and the pursuit of tangible 

cost savings from IT operations. Regulatory driver refers to the pursuit of legitimacy within 

the wider social context. Ethical driver refers to the pursuit of socially responsible business 

practices and good corporate citizenship (Molla, 2008). The worldwide attention of global 

climate change and increasing energy consumption has put a great pressure on organizations 

and companies to incorporate green approach in their business strategy. Therefore, the third 

driver of green IT would be ethical. 
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Gartner (2007) suggests that the three drivers of Green IT are: “the escalating and 

combined costs of energy and carbon, climate change affecting brand values and influencing 

buyer behavior and regulations and fiscal measures”. 

Moreover, there are other perceives of the Green IT drivers. Eastwood (2009) divided 

these drivers to voluntary and enforced, as the reasons for adopting green IT. He brought 

“cost savings CSER (green credentials), reduced carbon footprint, IT architecture flexibility, 

energy efficiency and recycling and disposal of e-waste” as the voluntary reasons in which 

CSER stands for Corporate, Social and Environmental Responsibility concerns of enterprise. 

As well as those voluntary reasons, the enforced reasons have been brought as: “legislation 

and regulations CSER (consumer and political pressures), rising energy prices, space and 

capacity limits (e.g. data centers), recycling and disposal of e-waste”. 

 

2.3 Green IT Areas 

Initially, the discussions about Green IT focused on energy and resource consumption of 

information technology. This approach is also referred to as Green-for-IT. However, more 

and more attention is drawn to the question of how to use information technology to tackle 

environmental challenges. Hence, the so-called IT-for-Green approach does not consider 

information technology as a reason for environmental issues anymore but as a potential 

solution to environmental issues (Loos et al. 2011).  

There are many initiatives, practices and activities suggested by the researches for 

Green IT main areas. Unhelkar (2011) classified major IT Areas influencing environment 

into six groups: End-user devices (desktops, laptops, and mobiles), Data center servers, 

Communications equipment (switches, networks), Infrastructure (buildings, towers), Metrics 

and Measurements, and Risk management. Table two shows these areas and describes their 

major environmental Influence.  
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Table 1: Major IT Area Influencing Environment (Source: Unhelkar, 2011; pp. 14) 

IT Areas Major Environmental Influence 

 

End-user devices (desktops, 

laptops, mobiles) 

Large numbers of these devices, together with their rapid 

obsolescence that depends on factors other than their 

usefulness. Aim to reduce the number of devices and the 

emission per devices. 

 

 

Data center servers 

Growth of business associated with greater transactions 

invariably requires greater number of servers. Together with 

their backups, security, and mirroring requirements, these 

servers substantially impact the carbon generation. Techniques 

of optimization and virtualization need to be incorporated in 

data server management. 

 

Communications equipment 

(switches, networks) 

These equipment, usually part of the data centers, increase in 

numbers and usage with growth in transactions. New 

networking technologies, self-healing networks, and use of 

mobile networks over wired ones can be part of the Green IT 

strategy here. 

 

 

Infrastructure (buildings, towers) 

Greater the number of servers and office machines more is the 

office space required. This increase in physical facilities and 

infrastructures has their own carbon impact that contributes to 

the carbon footprint. Building architecture and design, policies 

and practices for its operation, and maximum use of space as 

well as location are of importance here. 

 

Metrics and Measurements 

Inclusion of new KPIs for carbon-related performance in the 

measures. 

 

Risk management 

Includes risks associated with not controlling emissions. Also 

includes the risks that may come due to green enterprise 

transformation. 
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There are many activities suggested by the researches for Green IT adoption. Based 

on a research conducted by the Info Tech group (2009) and sponsored by IBM, the activities 

or initiatives divide to four major groups: virtualization & consolidation, energy efficiency, 

travel reduction and asset disposal. 

According to Murugesan, “Green IT includes the dimensions of environmental 

sustainability, the economics of energy efficiency, and the total cost of ownership, which 

includes the cost of disposal and recycling”. Based on this definition, he suggests a number of 

focus areas and activities to achieve green IT approach (Murugesan, 2008; pp 26), including: 

• design for environmental sustainability; 

• energy-efficient computing; 

• power management; 

• data center design, layout, and location; 

• server virtualization; 

• responsible disposal and recycling; 

• regulatory compliance; 

• green metrics, assessment tools, and methodology; 

• environment-related risk mitigation; 

• use of renewable energy sources; and 

• eco-labeling of IT products. 

 

In a comprehensive approach, the South Korean National Information Society Agency 

(NIA) (2010) classified Green IT activities into five major areas with several indicators: 

Data Centers: Shared computing capacity including servers, storage and networks. Data 

Centers refer to business facilities that contain large information and communication 

technology (ICT) infrastructure platform (ICTP), and, cooling and power delivery 

equipment’s (Critical Site Support Platform-CSSP) to store, process, and exchange digital 

data and information (Alarafi et al. 2009). 

Office Environment: Computing resources within an office environment, including desktop 

and laptop computers, printers and mobile devices. 
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Procurement: The process through which companies procure and purchase equipment and 

services. 

Work Practice: The way an IT organization and its members work, including the 

organizational structure and processes. 

Corporate Citizenship: The method of interaction between an IT organization and the local 

or global community. 

Table two displays five areas of Green IT activities beside their indictors. 

Table 2: Five areas of Green IT activities (Source: NIA,  2010; pp. 9) 

Area Item 

Assessment 

Indicators 

Data Centers 

(15 indicators) 

Physical 

Equipment 

(5 indicators) 

Basic application of server virtualization solutions;  

Use of orchestration tools;  

Optimized use of server instances;  

Practice of intelligent refreshing; 

Server performance and power efficiency 

 

Server Assets 

(5 indicators) 

Storage integration;  

Management of storage equipment usage indicators;  

Network convergence;  

Management of intelligent power allocation;  

Single platform integration of backup SW 

Support 

Infrastructure 

(5 indicators) 

Real-time monitoring of power consumption; Efficient 

lighting design; Energy-efficient DC; Automated 

temperature and moisture control; DC 

rationalization program in place 

Office 

Environment 

(15 indicators) 

PC  

(5 indicators) 

Screensavers disabled;  

Power control by an IT device power management system; 

Desktops replaced by laptop computers;  

Use of thin client solutions;  

Power shut off for unused IT devices 

Printers 

(5 indicators) 

Use of multifunction printing devices;  

Use of virtual fax services;  

Use of toner saving solutions;  
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Automatic power shut-off for night hours and weekends; 

Integrated print management service 

Office 

Equipment 

(5 indicators) 

A wireless network instead of a fixed-line network; 

Intelligent lighting system;  

Energy-efficient lighting system;  

Automatic office temperature control; 

Power shut off for display screens during night hours and 

weekends 

Work 

Practice 

(16 indicators) 

Applications 

(8 indicators) 

Work processes performed electronically;  

Electronic approval system;  

Electronic settlement/ payment processing with customers 

and business partners; 

Implementation of an internet-based sales channel; 

Electronically-issued customer invoices;  

Application rationalization;  

Process streamlining and improvement;  

Use of integrated communications tools 

Operation  

(3 indicators) 

Use of video conference systems;  

Telework/mobile office support;  

Support for and encouragement of telecommuting 

Management 

(5 indicators) 

Green IT education provided to staff on a regular basis; 

Environmental impact analysis;  

Cost charge-back system for IT services; Mechanism of 

charging 

back carbon costs to units/sections and projects; Green 

leadership structure 

Procurement 

(9 indicators) 

Asset 

Management 

(3 indicators) 

Efficient IT asset replacement cycle/lifecycle; 

CMDB management; 

CMDB linked with service catalogs 

Capital Costs 

(3 indicators) 

Use of certified energy-efficient IT devices/equipment; 

Carbon emissions considered when purchasing new assets; 

Existence of a policy/rules requiring the use of products 

compliant with environmental regulations 

Operating Costs Use of smart logistics systems;  
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(3 indicators) Minimization of use of consumables;  

Use of environment-friendly office supply products 

encouraged 

Corporate 

Citizenship 

(9 indicators) 

Waste Disposal 

(4 indicators) 

Management of toxic or hazardous substances on items 

sold or discarded;  

Incentives offered to staff for waste reduction;  

Waste audits and efforts to minimize environmental 

impact; Re-use of wastewater and waste heat 

Waste 

Reduction 

(3 indicators) 

Existence of a program encouraging staff participation in 

environmental movements;  

Use of smart redundancy;  

Electronic distribution of customer/vendor brochures 

Recycling  

(2 indicators) 

Rules requiring re-use of assets;  

Re-use of consumables 

 

2.4 Green IT Strategies 

Business enterprises are under increasing social, legal, and economic pressures to adopt 

environmentally sustainable strategies for their products and services (Butler, 2011). During 

the last years, sustainability has emerged as relevant topic of strategic management (Loeser et 

al. 2011). An important strategic decision for CIOs is to contribute to the overall long term 

sustainability of the organization and building the capacity and capability to preempt the IT 

roadmap of the industry and come up with an IT roadmap for the organization to keep it in 

front of the competition (Dubey and Hefley, 2011). Esty and Winston (2006) revealed how 

companies generate lasting value– cutting costs, reducing risks, increasing revenues, and 

creating strong brands – by building environmental thinking into their business strategies. 

The interrelation of business strategy, sustainability goals, and IT constitutes a 

complex challenge which simultaneously implies great opportunities for environmental 

protection and economic progress (Erek et al. 2011). Recently, Green IT or Green computing 

has constantly been among the hot discussion topics for IS professionals (Dubey and Hefley, 

2011). Green IT can support low-cost strategies or facilitate competitive differentiation on the 

basis of environmental initiatives (Erek et al. 2011). Green IT has the potential to create 

competitive advantage in both the business and sustainability domain and therefore should be 

addressed as a strategic issue (Zarrella 2008). 
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The greening strategies include minimizing server electrical consumption, reducing 

overall data center energy use, recycling water for data center cooling, reusing and recycling 

equipment, and supporting green grids to advance the adoption of green practices (Dubey and 

Hefley 2011). The introduction of a green IT strategy is a very complex issue, since it 

presents a multi-dimensional impact on performance and often induces a significant 

modification in management procedures (Su and Al-Hakim 2010).  

Dubey and Hefley (2011) suggest that core objective for a Green IT Strategy for most 

organizations include: 

• Minimizing energy consumption for the overall IT establishment; 

• Purchasing green energy; 

• Making use of green suppliers; 

• Reducing paper consumption and other consumables used; 

• Minimizing equipment disposal requirements; 

• Reducing travel requirements for employees and customers. 

 

Su and Al-Hakim (2010) identify five strategies for Green IT:  

 

Evangelist strategy: Having ethical objective and radical approach to environmental issues; 

Pro-active green strategy: Systemic initiatives affecting the whole value chain and 

relationships with suppliers; 

Responsive strategy: bargaining power vs suppliers/shredders is low and the regulators' 

pressures are low; 

Re-active strategy: Comply with environmental regulations or customers environmental 

requirements; 

Unresponsive strategy: limited financial resources, passive pattern of environmental 

behavior and delay "green" programmers.  
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Table 3: Main Charactristics of the Green IT Strategies (Su and Al-Hakim, 2010) 

Strategy Context  Characteristics 

"evangelist" 

strategy 

ethical objective and radical approach 

to environmental issues 

design for environmental 

sustainability; 

Information quality. 

Pro-active green 

strategy 

"systemic" initiatives affecting the 

whole value chain and relationships 

with suppliers 

energy-efficient computing; 

Power management. 

Responsive 

strategy 

bargaining power vs. 

suppliers/shredders is low the 

regulators' pressures are low 

data center design, layout, 

And location; server 

virtualization; responsible 

disposal and recycling. 

Re-active 

strategy 

comply with environmental 

regulations or customers 

environmental requirements 

regulatory compliance; 

Green metrics, assessment 

tools, and methodology; eco-

labeling of IT products. 

Unresponsive 

strategy 

limited financial resources, passive 

pattern of environmental behavior and 

delay "green" programmers 

environment-related risk 

mitigation; 

use of renewable energy 

Sources.  

 

 

Murugesan (2008) suggests three Green IT strategies: 

Tactical/ incremental: In this approach, an enterprise preserves the existing IT infrastructure 

and policies and incorporates simple measures to achieve their moderate green goals such as 

reducing energy consumption. These measures include adopting policies and practices such 

as power management, switching off computers when not in use, using compact energy-

efficient light bulbs, and maintaining an optimal room temperature. These measures are 

generally easy to implement without much cost. However, enterprises should work toward 

these measures only as short-term, ad hoc solutions.  

Comprehensive/ Strategic: In this approach, an enterprise conducts an audit of its IT 

infrastructure and its use from an environmental perspective, develops a comprehensive plan 

addressing broader aspects of greening its IT, and implements distinctive new initiatives. For 
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example, an enterprise may deploy new energy-efficient, environmentally friendly computing 

systems, or it may develop and implement new policies on procurement, operation, and/or 

disposal of computing resources. While the primary rationale is still cost efficiency and a 

reduced carbon footprint, it also considers other factors such as branding, image creation, and 

marketing. 

Deep green: This approach expands upon the measures highlighted in the strategic approach, 

wherein an enterprise adopts additional measures such as implementing a carbon offset policy 

to neutralize greenhouse gas emissions—including planting trees, buying carbon credits from 

one of many carbon exchanges, or using green power generated from solar or wind energy. 

An enterprise may also encourage its employees to go green with their home computers by 

offering incentives such as planting a tree, buying carbon credits, supplying them with free 

power management software, and offering computer recycling/trade-in provisions. 

Hedman and Henningsson (2011) provided similar classification for Green IT 

strategies. They identified three fundamentally different strategies. These strategies capture 

how various organizations work with and perceive green IT: 

Storefront Strategy: Without changing any of its business activities, the company reviews 

existing activities to see if it can present them as green IT. This strategy seems to be driven 

by a need to comply with legal requirements to create some form of a green image. An 

example of this strategy is presentation of green IT projects on the company website and 

through external communications. 

Tuning Strategy: The company investigates existing activities to see if it can improve 

efficiency and resource consumption by using green IT (e.g. implementing server 

virtualization, switching off computers, and using energy efficient hardware).  

Redesign Strategy: The company alters its internal structure, organizational chart, and 

business processes to fully leverage green IT’s potential (e.g. Redesigning processes, 

identifying new business opportunities enabled by green IT, and changing corporate culture).  

 

2.5 Green IT Adoption 

No information system (IS) can produce positive outcomes unless it is effectively adopted 

and used (Sasovoca and Leenders, 2008). Providing a means to enhance growth and increase 
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innovation abilities is the common reason for IT initiatives adoption in many firms (Nguyen, 

2009; Bruque and Moyano, 2007; Bridge and Peel, 1999). Corrales and Westhoff (2006) state 

that adoption theory examines the choices an individual makes to accept or deny a particular 

innovation and the extent to which that innovation is integrated into the appropriate context. 

Rogers (1995) defines adoption as: 

“The process through which an individual or other decision making association passes 

from first knowledge of innovation, to forming an attitude towards innovation, to a 

decision to adopt or reject, to implementation of new idea, and to confirmation of this 

decision.” 

The adoption of green technologies, although to some extent could be similar to the 

adoption of other technologies, it has a number of differences (Molla, 2008). Olson (2008) 

made a distinction between green initiatives and other innovation and technology adoption. 

He suggested that green practices take longer period to break-even and affected more by 

softer benefits such as employee morale and good corporate citizenship than by hard dollar 

investments.  

The tension between the environmental and social case on the one hand and the 

business case for “top-line revenue and bottom-line costs” on the other hand can influence the 

pace of green technology adoption. These features imply that in seeking to explain the 

adoption of Green IT, effort should be exerted to cover all the domains of adoption (Molla, 

2008). Although many firms recognize the importance of Green IT, its adoption has been 

selective (Molla, 2009b). Molla (2008) proposes two measures of Green IT adoption breadth 

and depth. Breadth refers to the coverage of Green IT different areas. It gauges whether 

Green IT is permeating a business’s IT activity chain. On the other hand, depth refers to the 

extent of Green IT adoption in one particular category, such as sourcing. 

 

2.6 Models of IT adoption 

The organizational adoption of novel information technologies is one of the classical issues in 

information systems, operations, and technology management research (Thiesse et al. 2011; 

pp. 330). The majority of existing IT adoption studies follows a “factor approach” which 

assumes that a number of predicting variables identified at a particular time determine 

adoption decisions of an organization (Thiesse et al. 2011; pp. 330). When it comes to 
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variables that influence IT adoption firms tend to ignore the significance of many factors that 

directly or indirectly affect the process (Nguyen, 2009; pp. 163).  

Therefore, many researchers attempted to provide a comprehensive and general 

framework to identify the significant factors influencing new technologies and innovations 

adoption. Tornatzky and Fleischer (1990) believe that the most used theories of technology 

adoption are theory of planned behavior (TPB), the technology acceptance model (TAM), 

unified theory of acceptance and use of technology (UTAUT), Diffusion of Innovation (DOI) 

(Rogers 1995), and the Technology-Organization-Environment (TOE) framework. These 

models have differences in term of their focus and are designed to examine different aspects 

of business technology adoption (Alam 2009). While, DOI Model and TOE framework are at 

the firm level, the TAM, TPB and UTAUT are focused on individual level (Oliveira and 

Martins 2011). Since, the focus of this research is at organizations level, DOI model and TOE 

framework are relevant for this study.  

 

2.6.1 Rogers Diffusion of Innovation (DOI) Model 

Roger (2003) suggests that five characteristics of an innovation, as perceived by the members 

of a social system, determine its rate of adoption. Five attributes of innovations are: relative 

advantage, compatibility, complexity, trialability, and observability. 

Relative advantage:  is the degree to which an innovation is perceived as being better 

than the idea it supersedes. The degree of relative advantage is often expressed in 

economic profitability, in status giving, or in other ways (Rogers 2003).  

 

Compatibility: is the degree to which an innovation is perceived as consistent with the 

existing values, past experiences, and needs of potential adopters. An idea that is more 

compatible is less uncertain to the potential adopter 

 

Complexity: is the degree to which an innovation is perceived as relatively difficult 

to understand and use. Any new idea may be classified on the complexity-simplicity 

continuum. Some innovations are clear in their meaning to potential adopters while 

others are not.  
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Trialability: is the degree to which an innovation may be experimented with on a 

limited basis. New ideas that can be tried on the installment plan will generally be 

adopted more rapidly than innovations that are not divisible (Rogers 2003). 

Trialability is positively correlated with the rate of adoption. The more an innovation 

is tried, the faster its adoption will be (Laratta, 2010; pp. 87). 

 

Observability: is the degree to which the results of an innovation are visible to 

others. The results of some ideas are easily observed and communicated to others, 

whereas some innovations are difficult to describe to others.  

 

In summary, Rogers argued that innovations offering more relative advantage, compatibility, 

simplicity, trialability, and observability will be adopted faster than other innovations 

(Laratta, 2010; pp. 87). According to Roger (2003) when the innovation is being diffused 

there are four attributes that affect the rate of adoption for the innovation: 

(1) The type of innovation-decision: Rogers (2003) believes that innovations can be 

adopted or rejected by individual members of a system, or by the entire social system, 

which can decide to adopt an innovation by a collective or an authority decision. There 

are three types of innovation decision: 

 

• Optional innovation-decisions are choices to adopt or reject an innovation that 

are made by an individual independent of the decisions of other members of the 

system.  

 

• Collective innovation-decisions are choices to adopt or reject an innovation that 

are made by consensus among the members of a System. All of the units in the 

system usually must conform to the system's decision once it is made. 

 

• Authority innovation-decisions are choices to adopt or reject an innovation that 

are made by a relatively few individuals in a system who possess power, status, or 

technical expertise. 
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(2) The nature of communication channels: Two types of communication channels 

have been influential in diffusing technology: mass media channels and and interpersonal 

channels. Mass media defined by Rogers (1995) as: 

 

“All those means of transmitting messages that involve a mass medium, such as 

radio, television, newspapers, and so on, which enable a source of one or a few 

individuals to reach an audience of many”. 

 

Interpersonal channels are defined as: face-to-face; telephone; personal memo. In his 

review of innovation diffusion, Rogers (1995) reported mass media channels were most 

influential in introducing potential adopters to an innovation, whereas interpersonal 

channels were more influential in subsequent stages (Pollar 2003).  

 

(3) The nature of the social system: The social system is the environment (individual, 

organizational and environmental) within which an innovation is diffused (Pollar, 2003). 

This system is likely to have opinion leaders, norms of its own, and a social structure that 

may be more or less cumbersome (Philliber, 2008; pp. 169). Different roles individuals 

play, such as change agent and opinion leader within that social system influence 

diffusion (Pollar, 2003). 

  

(4) The extent of change agents' promotion efforts: Change agents promote concrete 

change in groups or organization. For instance, they foster the diffusion of innovations by 

influencing chosen group members towards innovation adoption (Maienhofer and Finholt 

2002). There is a powerful influential role to be played by opinion leaders and change 

agents in diffusing innovation in a community through their social networks (Carrigan et 

al. 2011; pp. 523). 

 

Figure one shows Roger’s DOI model.  
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Figure 1: Roger’s DOI Model (Roger, 2003; pp. 232) 

 

DOI model considers adoption decisions from the rationalistic perspective of strategic 

choice, aiming at improving organizational efficiency and performance (Midgley and 

Dowling, 1993). This model is a theory of how, why, and at what rate new ideas and 

technology spread through cultures, operating at the individual and firm level (Oliveira and 

Martins, 2011). Roger model is based on examination of thousands of studies which span a 

large number of fields of human endeavor, and has quite rightly had a profound role in 

shaping the basic concepts, terminology, and scope of the field (Fichman 2000, pp. 107).  

Although Rogers’ model has been implemented extensively to describe new 

technologies or innovation adoptions, there are some criticisms about it. For instant, 

Azadegan and Teich (2010; pp. 474) note that DOI model falls short in detailing the role of 

other influential factors. For example, how motivated or capable the adopting organization in 

applying the technology is a secondary consideration in the model. Also, while Rogers’ 

model underlines the effects of network-related factors, it falls short in capturing the 

dynamics of inter-organizational relationships between the trading partners. As Azadegan and 

Teich (2010; pp. 474) describe Rogers’ model “underlines the effects of network-related 

factors; but it falls short in capturing the dynamics of inter-organizational relationships 

between the trading partners”. In a critique of DOI model, Lundblad (2003) provides details 

on the importance of inter-organizational and systems-related factors and how their exclusion 

may limit the applicability of the model (Assimakopoulos and Wu, 2010; pp. 10). 
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2.6.2 The Technology-Organization-Environment (TOE) framework 

The early TOE theoretical model was proposed by Tornatzky and Fleischer for new 

technology adoption back in 1990 (Assimakopoulos and Wu, 2010; pp. 8). The TOE 

framework as originally presented, and later adapted in IT adoption studies, provides a useful 

analytical framework that can be used for studying the adoption and assimilation of different 

types of IT innovation (Oliveira and Martins, 2011). The TOE framework is a method for 

ascertaining the features that form technology adoption (Miscione and Johnston, 2010; pp. 

43).  

A criticism of classical diffusion theories is that they tend to neglect market and 

industry characteristics as important factors in the adoption decision. It seems that TOE 

model is an exception (Azadegan and Teich, 2010; pp. 476). The TOE framework identifies 

three features of a firm’s context that may influence adoption of technological innovation 

(Oliveira and Martins, 2010; pp. 1339): 

The technological context: describes existing technologies in use and technical skills in the 

organization (Thiesse et al. 2011; pp. 331) and new technologies relevant to the firm 

(Oliveira and Martins, 2010; Low and Chen; 2011; Salwani et al. 2009; Miscione and 

Johnston, 2010).  The nature of a technology can influence its adoption. For example, Rogers 

(1995) makes the distinction between hardware and software; software is the understanding 

about what the technological hardware can achieve. Rogers contends that the software 

diffuses faster than the hardware (Meade and Islam, 2006; pp. 523) 

The organizational context: These factors are related to companies’ characteristics, such as 

the availability of financial resources, the management emphasis put on adoption, the 

availability of human resources, and the competitive attitude of the company (Matopoulos et 

al. 2009; pp. 856). Teo et al. (2009) suggest a few descriptive measures for the organizational 

context: firm size and scope, informal electronic linkage and communication, amount of slack 

resources that are internally available as well as the centralization, formalization, and 

complexity of the firm's managerial structure. According to Camara et al. (2004) some 

organizational factors might explain the differences in the extent and the speed of IT 

adoption. Among these are fluid (or not) communication between departments and business 

units of the organization, low (or high) levels of conflict, the explicit support of top 

management towards IT adoption, and learning and creative skills of staff (Assimakopoulos 

and Wu, 2010; pp. 10). Dembla et al. (2007) in their research identified the following 
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organizational factors: centralization, formalization, IS budget, and organizational slack. 

Centralization, referring to the concentration of decision-making activity, increases the 

predictability of outcomes of decisions. Formalization represents the use of rules in an 

organization. A higher IS budget allows the organization the flexibility to adopt new 

innovations. Finally, Organizational slack refers to the extra resources available in excess of 

what is required for the normal operation of an organization. 

The environmental context: is the arena in which a firm conducts its business, referring to 

its industry, competitors, and dealings with the government (Oliveira and Martins, 2010). 

Environmental context refers to influences from external factors surrounding the firm 

(Sophonthummapharn, 2009; pp. 392). Environmental factors influence the diffusion of new 

technology and its applications across organizational and institutional contexts 

(Assimakopoulos and Wu, 2010; pp. 12). These factors encompass a variety of influences 

from the outside of the organization on its adoption decisions, which have different origins 

(Thiesse et al. 2011; pp. 334). An organization is influenced by the industry it operates in and 

by its competitors (Miscione and Johnston, 2010). The environment context presents both 

constraints and opportunities for technological innovation (Oliveira and Martins, 2011). 

Chooprayoon and Fung (2007) in their research on adoption of e-commerce highlighted the 

pressure of competition in the industry and government rules and regulations as very 

important environmental factors. Competitive pressure refers to the degree of pressure felt by 

the firm from competitors within the industry (Oliveira and Martins, 2010; pp. 1341). 

Sophonthummapharn (2009) suggests two major environmental factors: external pressure and 

external support. External pressure refers to any kind of pressure that might affect an 

adoption decision such as competitive pressure, customer pressure, and industry pressure. 

External support is the support from other firms that might affect an adoption decision such 

as support from government/private agencies and technology suppliers. 
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Figure 2: Technology-Organization-Environment Framework (Assimakopoulos and Wu, 

2010; pp. 9) 

 

There are a number of studies on the adoption of IT-based new technologies suggests 

that TOE framework is a popular foundational model in examining the adoption, 

implementation, and usage of IT innovations (Ghobakhloo et al. 2001; Salwani et al., 2009; 

Zhu et al., 2003; Zhu, 2004). Today, the TOE framework has become a widespread 

theoretical perspective on IT adoption and has been tested for a variety of technologies in the 

literature (Zhu et al. 2004). A number of empirical studies on various information system 

domains have proposed the TOE framework. 

Followings are some of these studies: 

• Chau and Tam (1997): Adoption of open systems; 

• Thong (1999): IS adoption and use; 

• Kuan and Chau (2001): Electronic data interchange (EDI) adoption; 

• Dedrick and West’s (2003): FOSS adoption; 

• Zhu and Kraemer (2005): E-business adoption; 

• Pan and Jang (2008): enterprise resource planning (ERP) adoption  

• Chong and Ooi (2008): Adoption level of e-commerce; 

• Thiesse et al. (2011): RFID adoption study; 

• Ghobakhloo et al. (2011): Adoption of e-commerce applications in SMEs; 
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• Ifinedo (2011) Internet/ e-business technologies acceptance in Canada’s SMEs. 

 

Despite of its wide usage in IT adoption researches, there are some critics against 

TOE framework effectiveness in assessing the role of key factors affecting the process of 

innovation adoption. For example, Dedrick and West (2003) believe that the TOE framework 

is just a Taxonomy for classifying factors and does not provide an integrated conceptual 

framework or a well-developed theory. 
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Chapter 3: Conceptual Framework  

Factors influencing IT innovations adoption have been studied at three levels: macro level 

(regions and countries), mezzo level (organizations) and micro level (individuals and 

households) (Kovacic and Vukmirovic, 2008). This study focuses on factors influencing 

Green IT adoption at organizations level.  

Some Studies (Thong, 1999; Chong et al. 2009; Zhu et al. 2006; Wang et al. 2010; 

Hsu et al. 2006) used DOI Model in combination with the TOE framework to better 

understand IT adoption decisions. This method is followed in this study to form the 

conceptual framework. 

According to Ghobakhloo et al. (2011) TOE framework is consistent with the Rogers 

(1983) diffusion of innovation (DOI) theory as focuses on both internal and external 

characteristics of the organization, as well as technological characteristics in study of drivers 

for new technology diffusion. Assimakopoulos and Wu (2010; pp. 9) believe that there is a 

significant similarity between Rogers’s DOI model and the TOE model. In Rogers’s model 

the attributes of innovation is a technology-related factor. The innovation-decision type is 

organization-related factor. The nature of social system is partly environmental-related factor 

(external) and organization-related factor (internal). The extent of change agents’ promotion 

efforts describe the relative partners’ behaviors, which can be both environmental and 

organizational related factor and the communication channel can be viewed as a kind of 

organization factor too.  

Studies combining the TOE framework and DOI theories include the following. 

Thong (1999) joins CEO characteristics from DOI to the TOE framework. Chong et al. 

(2009) add innovation attributes (relative advantage, compatibility, and complexity) from 

DOI and an additional new factor in the adoption study called information sharing culture 

characteristics to the TOE framework. Zhu et al. (2006) combined relative advantage, 

compatibility, cost, and security concern from DOI with the TOE framework. Wang et al. 

(2010) add relative advantage, complexity, and compatibility from DOI to the TOE 

framework. Additional theories include those listed below (Oliveira and Martins 2011).  

These studies confirmed that the combination of DOI model and TOE framework is a 

reliable framework for researching the adoption of IT innovation. Therefore, by 
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implementing this framework, we classified the factors affecting green IT adoption into four 

categories: 

 

3.1 Attributes of Innovation 

In this study, three attributes of innovations have been investigated: relative advantage, 

compatibility, and observability. 

 

3.1.1 Relative advantage 

Relative advantage remains the strongest predictor of the rate of adoption of an innovation. 

The aspects of innovations relating to cost and social status motivation are elements of 

relative advantage (Laratta, 2010; pp. 87). Relative advantage can be measured in financial 

terms; however, social status, comfort, and satisfaction are important factors as well. The 

amount of objective advantages of an innovation have a great effect, what affects adoption of 

an innovation is whether the innovation is viewed as advantageous. The greater the perceived 

relative advantage of an innovation, the more rapid its rate of adoption will be (Rogers, 

1995). 

 

3.1.2 Compatibility 

The compatibility of an innovation is reflected in its perceived compatibility with existing 

values, experiences, strategic orientation, deployed infrastructure, and the essential needs of 

an organization (Brown and Russel 2007). If an innovation is compatible with an individual’s 

needs, then uncertainty will decrease and the rate of adoption of the innovation will increase 

(Laratta, 2010; pp. 87). 

The degree of technological complexity denotes the difficulties associated with 

understanding, implementing, and using an innovation (Rogers, 2003). Therefore, a high 

level of complexity can raise doubts within an organization as to the success and benefits of 

new technology and delay or even prevent its adoption (Thiesse et al. 2011; pp. 333). 
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3.1.3 Observability 

When the advantages of an innovation become highly observable to others in the social 

system who might similarly adopt, they are far more likely to adopt. Factors affecting 

observability often include the extent of access to those in the social group that have adopted, 

the success of those adopters, and the extent of belief that adoption helps explain the success 

of the organization or individual as compared to other variables (Camara et al. 2004). 

 

3.2 Organizational factors 

As discussed earlier, there are many organizational factors influencing the process of Green 

IT adoption. In this study five factors are investigated: Communication Level, Top 

Management Support, Staff Skills, IS Budgets, and Organizational Slack. 

3.2.1 Communication level 

Fluid (or not) communication between departments and business units of the organization 

might explain the differences in the extent and the speed of IT adoption (Camara et al. 

2004).The nature of communication channels diffusing the innovation at various stages in the 

innovation-decision process (Rogers, 2003). Environmental sustainability policy and vision 

should be widely communicated and understood throughout the organization to facilitate the 

adoption of Green IT. In addition, comprehensive adoption of Green IT initiatives needs 

effective cooperation of all department and units in organizations to reach green and 

environmental goals. 

3.2.2 Top management support 

Top management support has been identified as crucial in the acquisition and diffusion of 

innovation (Orlikowski, 1993).The support of the executive board is usually a crucial 

prerequisite for the adoption of an innovation (Liang et al., 2007). The main reasons are that 

it is ultimately the top managers who make the adoption decision as well as the fact that IT 

investment decisions often come with organization wide impacts. The management is often in 

a better position to recognize the strategic potentials of an innovation and to develop long-

term visions (Thiesse et al. 2011; pp. 334). According to Jeyaraj et al. (2006) top 

management support is one of the best predictors of organizational adoption of IS 

innovations. Top management can stimulate change by communicating and reinforcing 

values through an articulated vision for the organization (Thong, 1999). 
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3.2.3 Staff skills 

Staff skills refer to learning and creative skills of staff (Oliveira and Martins, 2010). 

Performing Green IT initiatives such as retire energy inefficient systems, enforce pc power 

management, server virtualization, print optimization, power down systems etc., depends 

extensively on staffs’ skills and knowledge.  

3.2.4 IS budget 

A higher IS budget allows the organization the flexibility to adopt new innovations (Dembla 

et al. 2007). The availability of financial resources, although linked to the cost of 

applications, is related with company’s financial health (Matopoulos et al. 2009; pp. 856). 

Many authors emphasized on the significance of financial resources in IT initiatives adoption 

process (e.g. Fillis et al. 2003; Van Beveren and Thomson, 2000). 

3.2.5 Organizational slack 

Organizational slack refers to the extra resources available in excess of what is required for 

the normal operation of an organization (Dembla et al. 2007). Organizations need the 

necessary technical, managerial and other skills to implement new environmental initiatives.  

 

3.3 Environmental Factors 

There are four major environmental factors examined in this research stream: Competitive 

Pressure, Customer Pressure, Industry Pressure, and Governmental Encouragement.  

 

3.3.1 Competitive Pressure 

Competitive pressure refers to the degree of pressure felt by the firm from competitors within 

the industry (Oliveira and Martins, 2010). Competitive pressure is a significant adoption 

facilitator with the potential to force organizations to invest more on Green practices. 

3.3.2 Customer Pressure 

Customer pressure is the behavior and demand of customers that force a firm to adopt a 

techno-relationship innovation in order to keep and satisfy customers (Sophonthummapharn, 

2009; pp. 387). Customer pressure has different impact on technology adoptions in different 

industries. For example, Mehrtens et al. (2001) suggest that customer pressure is the most 
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important factor to influence mobile services adoption. Sophonthummapharn (2009) noted 

that customer pressure appeared to be crucial factors on eCRM adoption.  

3.3.3 Industry Pressure 

Industry pressure refers to “the overall trend and direction of operational practices that force a 

firm to adopt a techno-relationship innovation in order to survive in the business or retain its 

competitive advantages” (Sophonthummapharn, 2009; pp. 388). Industry pressure relates to 

the efforts of industry associations or lobby groups to encourage adoption (Chwelos et al. 

2001). 

3.3.4 Governmental Encouragement 

According to Sophonthummapharn (2009; pp. 388), governmental encouragement is “the 

policies, initiatives, agencies, and everything that is organized by government to facilitate the 

rate of adopting a techno-relationship innovation and relevant components”. Gibbs et al. 

(2003) in their research on e-commerce concluded that government promotion and incentive 

is a major enabler of e-commerce. They suggest that national policies such as trade and 

telecommunication liberalization have a significant impact on e-commerce diffusion. Liyin et 

al. (2006) noted that investment on environmental practices is mainly driven by external 

impetus such as legal enforcement incentive programs from government. 

 

3.4 Green IT strategies  

Strategy plays a key role in the diffusion of innovation process (Gosselin, 1997). Innovation, 

in the general sense of the term, can offer competitive advantage only if its benefits align 

with the needs of a firm's strategy (Congden and Schroeder, 1996). In this study Green IT 

strategy is perceived as a key factor with potential to influence the process of Green IT 

adoption.  

Murugesan classification of green IT strategies including Tactical/ Incremental, 

Comprehensive/ Strategic, and Deep Green approach, which discussed in literature review, is 

added to conceptual framework.  
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Table 4:  key factors influencing green IT adoption (Source: Authors) 

Overall 

factors 

Determinant factors Definitions 

Attributes  

of  Innovation 

Relative advantage 

 

 

Compatibility  

 

 

Observability  

 

is the degree to which an innovation is perceived as being better 

than the idea it supersedes. The degree of relative advantage is 

often expressed in economic profitability, in status giving, or in other 

ways. 

is the degree to which an innovation is perceived as consistent with 

the existing values, past experiences, and needs of potential 

adopters. An idea that is more compatible is less uncertain to the 

potential adopter. 

is the degree to which the results of an innovation are visible to 

others. The results of some ideas are easily observed and 

communicated to others, whereas some innovations are difficult to 

describe to others. 

Organizational 

factors 

Communication level 

 

Top management 

support 

Staff skills 

IS budget 

 

Organizational slack 

 

Fluid (or not) communication between departments and business 

units of the organization.  

The explicit support of top management towards Green IT adoption 

 

Learning and creative skills of staff. 

A higher IS budget al.lows the organization the flexibility to adopt 

new innovations. 

Refers to the extra resources available in excess of what is required 

for the normal operation of an organization. 

Environmental 

factors 

Competitive Pressure 

Customer Pressure 

 

 

Industry Pressure 

 

 

Governmental 

Encouragement 

 

Competitive pressure refers to the degree of pressure felt by the 

firm from competitors within the industry  

The behavior and demand of customers that force a firm to adopt a 

techno-relationship innovation in order to keep and satisfy 

customers 

The overall trend and direction of operational practices that force a 

firm to adopt a techno-relationship innovation in order to survive in 

the business or retain its competitive advantages 

The policies, initiatives, agencies, and everything that is organized by 

government to facilitate the rate of adopting a techno-relationship 

innovation 

and relevant components 

Green IT Tactical incremental In this approach, an enterprise preserves its existing IT infrastructure 



 

strategies approach 

 

Comprehensive/ 

Strategic approach

 

 

Deep green approach

 

 

For investigating the G

classification of Green IT activities was

framework. 
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Strategic approach 

Deep green approach 

and policies, and incorporates simple measures to achieve their 

moderate green goals, such as reducing energy consumption; 

In this approach, an enterprise conducts an audit of its IT

infrastructure and its use from an environmental perspective, 

develops a comprehensive plan that addresses broader aspects of 

greening its IT, and implements distinctive new initiatives; 

This approach expands on the measures highlighted in the strategic 

approach, wherein an enterprise adopts additional measures, such 

as implementing a carbon offset policy to neutralize greenhouse gas 

emissions.  

investigating the Green IT adoption in our case studies, the South Korean

reen IT activities was implemented. Figure five shows research conceptual 
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infrastructure and its use from an environmental perspective, 
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greening its IT, and implements distinctive new initiatives;  

This approach expands on the measures highlighted in the strategic 

approach, wherein an enterprise adopts additional measures, such 

as implementing a carbon offset policy to neutralize greenhouse gas 
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Chapter4. Research Method 

This chapter details the study method, topic selection, and description of the research design, 

the procedure for data collection, the instrumentation, validity and reliability of the study, and 

finally the data analysis procedures. First, the chapter introduces the chosen research method. 

Then, a discussion of the topic selection process is presented. The instrumentation and the 

data collection procedures are discussed in next part. Lastly, the validity and reliability on the 

study is argued at the end of this chapter. 

 

4.1 Research Design 

This study’s design utilizes open and exploratory research. A qualitative approach has been 

implemented in data gathering and analysis efforts. Qualitative method is appropriate for 

exploratory investigations (Lee and Hubona, 2009). And using a case study method is 

suitable for broadening knowledge in a particular area (Stake, 2000). According to Fisher et 

al. (2007; pp. 59) case studies enable researchers to give a holistic account of the subject of 

the research. In particular, they help the researcher to focus on the interrelationships between 

all the factors, such as people, groups, policies and technology that make up the case studies. 

Remenyi and Williams (1996) indicate that case studies are one of the most frequently used 

research methods in information systems research. Also, Sauer (1993) suggests that research 

in information systems is best done by case study. Case studies are considered to be 

particularly relevant for IS research because of the focus on operational and strategic rather 

than technical issues (Blount, 2011; pp. 141).  

May (2006, p. 13) believes that case studies: 

• Provide an opportunity to explore real-world functioning of organizations in context; 

• Stimulate reflection on others’ actions; 

• Provide exemplars of appropriate and inappropriate, productive and unproductive, 

useful and irrelevant behaviors; 

• Prompt lively discussion regarding alternative courses of action; 

• Provide an opportunity to apply theoretical knowledge to practical situations; and 

• Serve as an impetus for future action. 

 

Since, multiple case studies are more compelling and the research is more robust 

(Benbasat et al., 1987); this research was carried out in two organizations in order to identify 
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different areas of Green IT and key factors influencing Green IT adoption. For analyzing case 

studies, Yin (1994) introduced two general strategies: 

• Following up theoretical propositions; 

• Developing a case description. 

 

In this study, as Fisher (2007) recommends, we developed a conceptual framework 

before we began the data collection stage. Then two case organizations is described and 

analyzed within the context of the conceptual framework. Moreover, the empirical data and 

analysis is based on some exploratory interviews with IT specialists involved in green IT 

adoption process in both organizations and two online questionnaires.  

 

4.2 Data Collection 

In this research we use following techniques for gathering needed data: 

 

4.2.1 Literature Review 

As Tranfield et al. (2003, p.207) note a systematic review of the literature is an important part 

of undertaking any research project, where the individual researcher maps and assesses the 

relevant intellectual territory, leading to clear development of the research themes and 

enabling the specification of the research question.  

The conceptual framework and research model has been developed based on intensive 

literature review. Literature review is also the main tool to gather research data for answering 

first research question which is focused on main areas of Green IT. 

4.2.2 Interviews 

Interview is a qualitative method that allows differing views to be captured (Keen and 

Packwood, 1995). The questions and issues were developed based upon the purpose of the 

study, the conceptual framework, and the research questions. 

The authors set three interviews with IT and Environmental practitioners mangers who have 

worked in different areas of Green IT to get an overall understanding of Green IT adoption in 

each case study. The interview part was based on gathering data by open and exploratory 

interviews. The purpose of interviews was several folds: to investigate green background of 
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case studies, to check the existence of Green IT initiatives, to refine the variables to be tested, 

and consequently to provide appropriate questionnaires. As Fisher (2007) suggested a 

researcher might well start a study with open-ended interviews that will be useful to them 

when they design their highly structured questionnaire to be used with a large sample of 

respondents. 

4.2.3 Questionnaires 

Questionnaire is the main tool to gather the essential data for our case studies. We prepared 

two online questionnaires to identify Green IT areas and the key factors influencing Green IT 

adoption. The first online questionnaire includes 30 continuous scale questions. These 

questions were designed to capture the degrees of agreement and disagreement on a five-

point Likert scale. A typical test item in a Likert scale is a statement. When responding to a 

Likert questionnaire item, respondents specify their levels of agreement (Catalano, 2006). 

Likert scale helps researchers compare one’s person score with the distributions of scores 

from a well-defined sample group. The researcher can measure attitudes before and after the 

experiment or change, or judge whether the organization’s efforts have had the desired effects 

(Cooper et al. 2003; pp. 253). After the questionnaire is completed, each item may be 

analyzed separately or summed to create a score for a group. Therefore, Likert scales are also 

called summative scales (Dina and Misbahuddin 2010). Traditionally a five-point scale is 

used. Participants responded to a statement using the following schema:  

Strongly disagree, Disagree, Neither agree nor disagree, Agree, and strongly agree. 

In this research, after designing the questions, an E-mail with a link to the online 

questionnaires and short description of the study objectives were sent to the targeted 

participants. Follow up emails were sent as reminders to participants who had not responded. 

At the end, there were 19 respondents in Mälardalen University and 42 persons in Västerås 

Municipality. Answers to each question might not be exactly equal to the number of 

respondents, because some participants chose not to respond to all questions.  

These measurements gather responses relating to different areas of Green IT adoption 

in Västerås Municipality and Mälardalen University. The respondents of this questionnaire 

were mainly IT practitioners and people who have been involved in Green IT practices. Five 

main areas of Green IT have been measured in this questionnaire: Data Centers, Office 

Environment, Work Practice, Procurement, and Corporate Citizenship. Table five briefly 

summarizes the structure of this questionnaire.  
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Table 5: Structure of the first questionnaire 

Question 

number 

Content 

1 – 7 Corporate Citizenship 

8 – 9 Procurement 

10 – 11 Work Practice 

12 – 13 Office Environment 

14 – 15 Data centers 

 

The second online questionnaire includes 30 continuous scale questions. These 

questions are based on a five-point Likert scale. These measurements gather responses 

relating to key factors influencing the successful adoption of Green IT in 

Västerås Municipality and Mälardalen University. The respondents of this questionnaire were 

both IT and non IT managers and decision makers who are familiar with their organization 

vision, strategies and policies especially in environmental aspects.  

Table six briefly summarizes the structure of this questionnaire. 

4.2.4 Other sources 

Other sources were observation and review organization web pages and other related 

documents such as official reports about each organization IT and environmental policies and 

strategies sources to provide comprehensive analysis of Green IT adoption in our case 

studies. 
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Table 6: Structure of the second questionnaire 

 Content Question number Factors  

Green IT Strategies 

1 and 7 Tactical/Incremental approach 
 

1,4,5,6,7 
Comprehensive/ Strategic 

approach 

 

1-7 Deep Green approach  

Organizational Factors 

8-9 Communication level  

10-11 Top management support  

12-13 Staff skills  

14 IS budget  

15-16 Organizational slack  

Technology Attributes 

17-18 Relative advantage  

19-21 Compatibility  

22 Observability  

Environmental Factors 

23-24 Competitive Pressure  

25-27 Customer Pressure  

28 Industry Pressure  

29-30 Governmental Encouragement  

 

4.3 Validity and Reliability 

Validity refers to the ability of a research to measure what it is intended to examine. In order 

to brace the validity of this study, we attempted to use reliable articles, books and other 

resources. In addition, the theoretical framework and research model are derived from 

intensive literature review and all factors have been identified from academic researches. 

According to Yin (2003) reliability means that a result from a study should be 

consistent over time if similar research is conducted using same procedure by other 

researcher. Since, the required data for the research has mostly been collected through two 

online questionnaires; prior to data analysis, each item of questionnaires were assessed for its 

reliability by Cronbach’s coefficient Alpha. Cronbach’s Alpha is commonly used as a 

measure of reliability for a set of two or more construct indicators (Hair et al. 1998). 

Cronbach’s coefficient alpha is the most common index of reliability (Cortina, 1993).  
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Cronbach’s coefficient alpha reliability test was conducted with SPSS 17.0. The 

overall score of Cronbach’s Alpha for the first questionnaire was .93 and for the second one 

was .95. Since the value of .70 of Cronbach’s alpha is sufficient reliability coefficient for a 

research; therefore, the reliability of the questionnaires is at an acceptable level. 

CHAPTER 4: Analysis and Findings 

The purpose of the study was to investigate the adoption of Green IT areas in two case 

studies. The study also explored the role of Green IT strategies and technological, 

organizational and environmental key factors that contribute to the successful Green IT 

adoption. This chapter is structured around the research questions addressed in this study. 

The analysis of the data gathered in interviews and online questionnaires are explained and 

interpreted consistency with the conceptual framework and research questions. The findings 

related to each research question are reported. This chapter is divided into two sections. The 

first section is focused on the first research question. We analyze green IT main areas in each 

case based on the South Korean NIA classification of green IT areas which contains five 

areas. Each case is compared by using comparative analysis approach. 

Section two reports the result of underlying factors for Green IT adoption in case 

studies. The key factors are presented, analyzed and explained in each organization. 

4.1 Green IT Areas 

For analyzing green IT Adoption in our case studies, NIA in a comprehensive research 

classified Green IT activities into five major areas with several indicators in each area: Data 

Centers, Office Environment, Procurement, Work Practice and Corporate Citizenship.  

There are a number of statistical analysis methods to analyze data such as Minitab, 

Microsoft Excel or SPSS. In this phase of research, Microsoft Excel is chosen to assess the 

collected data.  

As discussed above, the questionnaire contains 30 questions with continuous scale 

questions. These questions were designed to capture the degrees of agreement and 

disagreement on a five-point Likert Scale, from completely disagree to completely agree. To 

analyze data and provide a comparison analysis, by eliminating third option (neither agree 

nor disagree) the answers to questions rank from zero for Completely Disagree to Three for 

Completely Agree. Then the results counted by per cent. A column chart is used to represent 
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Mälardalen University had intensive efforts to improve its data center’s efficiency. In MDH, 

a system for monitoring energy efficiency and power consumption is in place in data centers. 

In addition, efficient lighting design and automated temperature and moisture control have 

been used to improve data centers’ efficiency. However, their infrastructure can be optimized 

for greater energy efficiency, as well as virtualized and automated. On the other hand, the 

efficiency of data centers issues look to be less on the radar of Västerås municipality IT 

practitioners. There should be more effort to optimize all servers in Västerås municipality 

based on their performance efficiency and highly efficient in terms of power supply. The 

network storages in data centers should be integrated to create a single-storage network. In 

addition, power usage needs to be monitored in real time and should be monitored by each 

section or unit separately. Besides, Västerås municipality should conduct a data center 

rationalization program to minimize the number of data centers. 

Work Practice is less adopted in Västerås Stad. Most respondents believe that 

Västerås municipality has a green program in place, along with well-defined rules and a 

management system. Also, it is carrying out a green agenda. However, annual audits need to 

be carried out to ensure the progress of green practices especially in IT section.  

Corporate Citizenship areas of Green IT have been adopted in both organizations near 

50%. Efforts are made to decrease the number of physical apparatuses, and both MDH and 

Västerås municipality have rules about re-using IT assets. Providing clear guidelines on 

recycling and re-using resources may further assist these two organizations in their Green It 

activities 

According to IT specialists in two organizations, about 50 percent of the procurement 

area of Green IT is adopted in our case studies. There has been effort to regulate the 

purchase, management and re-cycle of IT equipment’s. However the related processes need 

to be improved. The lifecycle of IT assets should be efficiency managed under an asset 

management policy. The best suggestion in this section is that all asset purchase activities and 

power consumption tracked by a centrally-managed configuration management database 

(CMDB). In addition, when selecting standard hardware solutions the energy efficiency of IT 

assets should be a key consideration. 

Moreover, it has to be said that all areas of Green IT tend to be link to each other.  All 

of them have to be built upon a strong Information Technology infrastructure. It seems that 
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both organizations have enough IT equipment’s and strong IT infrastructure to adopt and 

implement all Green IT practices.  

4.2 Underlying Factors of Green IT Adoption 

As mentioned earlier in chapter two, we identified 15 key factors from literature review 

which can influence the adoption of green IT. Our second online questionnaire was prepared 

based on those factors and helped us to collect the appropriate data of both organizations. The 

relative importance of each factor was measured by using Spearman Correlation Coefficient. 

1. A correlation of +1 indicates a perfect positive linear relationship 

between two variables. We used SPSS software version 17 to calculate Spearman's 

correlation of Green IT and each factors.  

The drawn graph in figure five shows the correlation between each determinant factor 

of our research model and Green IT.  
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n between each determinant factor 
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significant role in adopting Green IT initiatives. Managers and decision makers in MDH 

believe that Green IT initiatives are successful in their organization if they are consistent with 

MDH existing culture, values, structure and IT infrastructure. In addition, Mälardalen 

University experienced strong competitive pressure to invest on green practices and 

environmental sustainability. They also think that Competition will make it vital for MDH to 

implement green IT initiatives. It seems that MDH stakeholders (both internal and external) 

are strongly influential in driving Mälardalen University green initiatives. 

On the other hand, in Västerås Municipality the most important factors are 

Organizational Slack, Competitive Pressure, and Top Management Support. According to our 

respondents from Västerås Municipality, who are familiar with their organization’s 

environmental policy and activities, IT related environmental initiatives are successful in 

their organization if there are enough organizational and financial resources. Competitive 

pressure is another important factor that influences the process of adopting new 

environmental practices. The research result indicates that competitors of Västerås 

municipality are strongly influential in driving its green initiatives. Mangers in this 

organization think that Västerås Municipality is under strong competitive pressure to invest 

on green practices and they need to focus more on environmental practices.  

Västerås Municipality managers also believe that top executives (CEO, CFO, and 

CIO) made an explicit commitment to overall environmental sustainability initiatives and top 

managers are committed to the pursuit of a bottom line that includes environmental 

stewardship and Environment friendly IT solutions. This factor is seen to play an important 

role in Västerås Stad. However, it is quite unexpected to see that support from top managers 

and decision maker is seen as an unimportant factor in MDH. Our respondents in MDH 

suggest that board and management team is not committed enough to the pursuit of a bottom 

line that includes environmental stewardship and Environment friendly IT solutions.  

Previous literature has shown that relative advantage of new innovations is an 

important factor driving organizations to invest on new technology practices. Yet it is 

somehow surprising to see that this factor turns out to be an insignificant variable in both 

MDH and Västerås Municipality. The result of our research suggests that the managers in 

MDH and Västerås municipality do not expect from their investments on Green IT to have 

economical profitability. They do not believe that IT based green initiatives would ultimately 

help their organization increase returns on investments (ROI). This means that the financial 
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opportunities presented to our case studies are insignificant by the green movement or 

environmental considerations. 

Another surprising result is related to two organizational factors: Organizational Slack 

and IS budget. While Previous researches (e.g. Dembla et al, 2007) emphasized the role of 

Organizational resources on new innovation adoption and this factor plays a significant role 

in Västerås Municipality, our respondents in Mälardalen University believe that there is 

enough financial resources and a sufficient number of IT staff to perform IT related 

environment initiatives in their organizations. They also think that their organizations have 

the necessary technical, managerial and other skills to implement new environmental 

initiatives. Therefore, these two factors are less important than other variables in MDH. 

However, Arvidsson (2004) in his research on Environmental management at Swedish 

universities showed that many universities see lack of resources as a great obstacle to invest 

more on green practices.  

The research results also revealed that Green IT strategies have different impact on 

Västerås Municipality and MDH. While, comprehensive strategy is perceived as the best 

strategy in MDH with more than 0.60, tactical approach seems to be more compatible with 

Västerås Municipality situation (with correlation of 0.40).  

Nonetheless, the results of figure eight can help to draw another graph based on the 

overall factors of influencing Green IT which was chosen for the research model key factors. 

The derived results can be seen in figure six.  

 

Figure 6: Spearman Correlation Coefficient between Green IT and for main variables of the research model. 
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As can be seen in figure six, organizational and environmental factors and technology 

attributes are more influential in Västerås Municipality and the Technology Attribute factor 

in the two firms have a highest contribution with more than 0.80. About the Green IT 

Strategies, Mälardalen University depicts higher consideration with around 0.50 of 

agreement, meanwhile Västerås municipality seems has not much attention for Green IT 

Strategies with 0.30.  

Chapter 5: Conclusion 

This study is an attempt to identify key areas of Green IT and underlying factors influencing 

Green IT adoption in Västerås Municipality and Mälardalen University. Results from our 

exploratory research provide a picture of the Green IT adoption status in these two 

organizations which would be useful reference for them to develop appropriate Green IT 

strategies, policies and plans. 

As well as the research model, the South Korean NIA classification of green IT areas 

implemented for analyzing green IT adoption. In which, five main areas of Green IT adoption 

are Data Centers, Office Environment, Work Practice, Procurement, and Corporate 

Citizenship.  

Based on the data collected by distributed online questionnaire, Office Environment is 

the most important area of green IT adoption for both organizations. More than 70 percent of 

computing resources within an office environment, including desktop and laptop computers, 

printers and mobile devices in MDH are implemented based on Green IT policies. This rate is 

near 50 percent in Västerås Stad. Data Centers is the second most important area of Green IT 

in Mälardalen University with around 70% of agreement and Procurement is the second most 

widely adopted area of Green IT in Västerås Stad with 45 percent adoption.  

While, Corporate Citizenship and Procurement have the least adoption rate in MDH 

with the rate of 48 and 49 percent; Work practice and Data Centers with the adoption rate of 

31 and 35 percent in Västerås Stad have not been in the radar of IT and environment 

specialists in this organization. 

In accordance to findings of the key factors of Green IT adoption in the two case 

studies, analyzed data collected by the questionnaire depicted that the Technology Attributes 

is the most important factor of Green IT for both organizations with the rate of more than 0.8 
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Correlation Coefficient; meanwhile there were many significant differences among the detail 

adoption factors. Compatibility as one the determinant of the Technology Attributes overall 

factor has the highest rank of influence on MDH. The rate of Spearman Correlation between 

Green IT and Compatibility in MDH is more than 0.91. This suggests that Green IT 

initiatives are successful in MDH if they are consistent with MDH existing Values, Structure, 

culture, and IT infrastructure. 

Organizational Slack has the higher level of importance in Västerås Stad with 

correlation of 0.95. The findings of the research expose the high effect of financial resources 

on Green IT adoption process in Västerås Municipality. With enough organizational and 

financial resources, Green initiatives can be implemented successfully. It is somehow 

surprising to see that this factor is unimportant in MDH (with correlation of 0.20). It means 

that there are enough financial resources in MDH to perform Green IT initiatives.   

Competitive pressure and Governmental Encouragements are other significant factors 

in MDH with correlation of 0.86 and 0.71. In Västerås Stad, Competitive Pressure and Top 

Management Support are the second and third factors (correlation 0.94 and 0.92). 

Green IT strategies have been seen differently in our case studies. While, 

comprehensive approach is seen to be a significant factor in MDH (correlation of 0.65); this 

approach is not effective in Västerås Stad (correlation 0.26). The best Green IT strategy in 

Västerås Stad is following Tactical and Incremental Approach (correlation 0.32). Deep Green 

Approach is also seen as an effective strategy in MDH (with correlation of 0.56). 

A surprising result of this research is related to Relative Advantage factor. It is 

somehow unanticipated to see that this factor turns out to be an unimportant variable in both 

MDH and Västerås Stad (correlation of 0.21 and 0.16). Another unexpected result is linked to 

Top Management Support factor. While, respondents in Västerås Municipality emphasized 

the role of Top Management Support in Green IT adoption, managers and decision makers in 

Mälardalen University believe that top executives (CEO, CFO, and CIO) did not make an 

explicit commitment to overall environmental sustainability initiatives. This factor is the least 

influence on Green IT adoption in MDH with the correlation of 0.12.  

In general, this study provides researchers and practitioners with a set of factors that 

are perceived to affect successful Green IT adoption. With dissimilar structure, culture, 

resources and situation, our two case studies are influenced by different factors. This suggests 
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that the process of Green IT adoption is influenced by different factors with various impacts, 

depending on the firm's situation. 

 

5.1 Future Studies 

This research is exploratory in nature. Further descriptive or explanatory studies may need to 

confirm the identified factors in this research and provide additional explanations and 

evidence why these factors are critical for the adoption of Green IT practices. Even though 

every effort has been made to ensure the validity of our findings, this study has the following 

limitations: First, the NIA classification of Green IT areas has been used to examine the 

status of Green IT practices in our case studies. Future investigation can implemented other 

frameworks such as Unhelkar (2011) six major IT-environment areas or Murugesan (2008) 

classification of Green IT focus areas. In addition, the combination of Diffusion of 

Innovation (DOI) Model and Technology-Organization-Environment (TOE) framework has 

been implemented to investigate some underlying factors associated with Green IT adoption. 

Future research could examine other factors using different theoretical lenses such as 

Technology Acceptance Model (TAM), resource dependency theory or social dilemma 

theory.  

Second, because of time and space limitation, 15 key factors have been identified in 

four categories. Future research could also examine other factors salient to the Green IT 

adoption such as organizational size. As Thiesse et al. (2011) suggest the size of an 

organization is a critical factor for the adoption of innovations. This factor should be taken 

into consideration in future studies. 

Third, the findings gained from the study may not be generalized since research data 

collected only from two case studies. The problem with case studies is that it is difficult to 

make generalizations based on findings. That is because the setting describes a specific case 

(Galliers, 1992). In addition, in this research, we studied two public organizations with a long 

history of governmental control. Therefore, further research should investigate more 

companies in both public and private sectors in order to obtain a clearer and better picture of 

main areas of Green IT and the key factors affecting Green IT adoption.  

Finally, other consideration beyond the scope of the current study is individual level 

of Green IT adoption. The focus of this study is on organizations level. Further studies are 
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needed to investigate what factors influence individual’s attitudes and behavior towards 

Green IT initiatives.  

  



59 

 

References 

 

Alam, S. Sh. (2009) ‘Adoption of internet in Malaysian SMEs’, Journal of Small Business and 

Enterprise Development, Vol. 16 No. 2, pp. 240-255.  

 

Alarafi, A.; Molla, A.; and Deng, H. (2011) ‘Information Systems for Data Centres: Description and 

Operational Characteristics’, Pacific Asian Conference on Information Systems, Brisbane, July 7-12. 

 

Ansari, N. L.; Ashraf, M. M.; Malik, B.T.; Grunfeld, H. (2010) ‘Green IT awareness and practices: 

Results from a field study on mobile phone related e-waste in Bangladesh’, Technology and Society 

(ISTAS), IEEE International Symposium. 

 

Arvidsson, K. (2004) ‘Environmental management at Swedish universities’, International Journal of 

Sustainability in Higher Education, Vol. 5, No. 1, pp. 91-99.  

 

Asami, T. and Sedigh, S. (2010) ‘Panel Description: Joint COMPSAC/SAINT Panel: Green IT - From 

Devices to Applications’, Computer Software and Applications Conference (COMPSAC), IEEE 34th 

Annual.  

 

Assimakopoulos, Dimitris and Wu, Herman (2010) ‘Diffusion of VoIP in Chinese large enterprises: 

the cases of Air China and Harvest Fund’, Journal of Knowledge-based Innovation in China, Vol. 2 

No. 1, pp. 7-24. 

 

Azadegan, Arash and Teich, Jeffrey (2010) ‘Effective benchmarking of innovation adoptions: A 

theoretical framework for e-procurement technologies’, Benchmarking: An International Journal, 

Vol. 17 No. 4, pp. 472-490.  

 

Bachour, N. and Chasteen, L. (2010) ‘Optimizing the Value of Green IT Projects within 

Organizations’, Green Technologies Conference, IEEE, 15-16 April. 

 

Bartunek, J. M. (2003) ‘Presidential address - A dream for the Academy’, Academy of Management 

Review, Vol. 28, pp. 198-203. 

 

Benbasat, I., Goldstein, D.K. and Mead, M. (1987) ‘The case research strategy in studies of 

information systems’, MIS Quarterly, Vol. 11, pp. 368-86.  

 



60 

 

Bengtsson, F. and Ågerfalk, P. J. (2011) ‘Information technology as a change actant in sustainability 

innovation: Insights from Uppsala’, Journal of Strategic Information Systems, Vol. 20, pp. 96–112.  

 

Blount, Yvette (2011) ‘Employee management and service provision: a conceptual framework’, 

Information Technology & People, Vol. 24 No. 2, pp. 134-157. 

 

Bose, R. and Luo, X. (2011) ‘Integrative framework for assessing firms’ potential to undertake Green 

IT initiatives via virtualization– A theoretical perspective’, Journal of Strategic Information Systems, 

Vol. 20, pp. 38–54.  

 

Bridge, J. and Peel, M. (1999) ‘A study of computer usage and strategic planning in the SME sector’, 

International Small Business Journal, Vol. 17, No. 4, pp. 82-87. 

Brown, I. and Russel, J. (2007) ‘Radio frequency identification technology: an exploratory study on 

adoption in the South African retail sector’, International Journal of Information Management, Vol. 

27, No. 4, pp. 250-65. 

 

Bruque, S. and Moyano, J. (2007) ‘Organisational determinants of information technology adoption 

and implementation in SMEs: the case of family and cooperative firms’, Technovation, Vol. 27, No. 

5, pp. 241-253. 

 

Butler, T. (2011) ‘Compliance with institutional imperatives on environmental sustainability: 

Building theory on the role of Green IS’, Journal of Strategic Information Systems, Vol. 20, pp. 6–26.  

 

Camara, G.; Fonseca, F.; Onsrud, H.; and Monteiro, A. M. (2004) ‘Efficacious sustainability of GIS 

Development within a low income country: the Brazilian experience’, Internal report, INPE, Brazil.  

 

Carrigan, M.; Moraes, C.; and Leek, Sh. (2011) ‘Fostering Responsible Communities: A Community 

Social Marketing Approach to Sustainable Living’, Journal of Business Ethics, Vol. 100, pp. 515–53. 

 

Catalano, G.D. (2006) ‘Making Gentleer the Life of the World’, Frontiers in Education Conference, 

36th Annual. 

 

Chau, P. Y. K. and Tam, K.Y. (1997) ‘Factors affecting the adoption of open systems: an exploratory 

study’, MIS Quarterly, Vol. 21, pp. 1-24. 



61 

 

Chen, A. J. W.; Boudreau, M.; and Watson, R. T. (2008) ‘Information systems and ecological 

sustainability’, Journal of Systems and Information Technology, Sustainability and Information 

Systems, Vol. 10, No. 3, pp. 186-201. 

 

Chen, Jin Long (2007) Managerial Factors Affecting Team Identification, PhD Dissertation, The 

Florida State University, College Of Education. 

 

Chooprayoon, V. and Fung, C. (2007) ‘An empirical study on the influencing factors on the adoption 

and use of e-commerce by Thailand SMEs’, Sixth Wuhan International Conference on E-Business 

(WHICEB 2007), May 26-27, Wuhan, China.  

 

Chong, A.Y.L. and Ooi, K.B. (2008) ‘Adoption of interorganizational system standards in supply 

chains: an empirical analysis of RosettaNet standards’, Industrial Management & Data Systems, Vol. 

198, pp. 529-47. 

 

Chong, A.Y. L.; Ooi, K. B.; Lin, B. S.; and Raman, M. (2009) ‘Factors affecting the adoption level of 

e-commerce: An empirical study’, Journal of Computer Information Systems, Vol. 50, No. 2, pp. 13-

22. 

 

Chwelos, P.; Benbasat, I.; Dexter, A. S. (2001) ‘Research report: empirical test of an EDI adoption 

model’, Information Systems Research, Vol. 12, No. 3, pp. 304–321. 

 

Congden, S. W. and Schroeder, D. M. (1996) ‘Competitive Strategy and the Adoption and Usage of 

Process Innovation’, International Journal of Commerce Management (IJCM), Vol.6, No. 3 & 4, pp. 

5-21.  

 

Cooper, D. and Schindler, P. (2003) Business Research Methods, Boston: Mc Grawhill, Eighth 

Edition.  

 

Cortina, J. M. (1993) ‘What is coefficient alpha? An examination of theory and applications’, Journal 

of Applied Psychology, Vol. 78, No. 1, pp. 98-104. 

 

Cooper V. and Molla, A. (2010) ‘Conceptualizing Green IT Organisational Learning’, America 

Conference on Information Systems, Lima, Peru, August 12-15.  

 

Corrales, J. and Westhoff, F. (2006) ‘Information technology adoption and political regimes’, 

International Studies Quarterly, Vol. 50 No. 4, pp. 911-33. 



62 

 

 

Dedrick, J. and West, J. (2003) ‘Why firms adopt open source platforms: a grounded theory of 

innovation and standards adoption’, MISQ Special Issue Workshop: Standard Making- A Critical 

Research Frontier for Information Systems, Seattle, WA. 

 

Dembla, P., Palvia, P. and Krishnan, B. (2007) ‘Understanding the adoption of web-enabled 

transaction processing by small businesses’, Journal of Electronic Commerce Research, Vol. 8, pp. 1-

17. 

 

Demir, S. Cigdem; Gultekin, Humayun; and Yener, Bulent (2005) ‘Learning the Topological 

Properties of Brain Tumors’, IEEE/ACM Transactions On Computational Biology and 

Bioinformatics, Vol. 2, No 4, October-December. 

 

Dina, A. N. and Misbahuddin, M. (2010) ‘Randomized double-blind trial to evaluate the effectiveness 

of topical administration of propylene glycol in arsenical palmer keratosis’, Bangladesh J Pharmacol, 

Vol. 5, pp. 98-102. 

 

Dubey, S. and Hefley, W. E. (2011) ‘Greening ITIL: Expanding the ITIL lifecycle for Green 

IT’, Technology Management in the Energy Smart World (PICMET), Proceedings of PICMET '11. 

 

Eastwood, G. (2009) Best Practice in Green IT: Implementing Green IT in the enterprise and its cost 

benefits, Business Insights Ltd. 

 

Erek, Koray; Loeser, Fabian; Schmidt, Nils-Holger; Zarnekow, Ruediger; and Kolbe, Lutz M. (2011) 

‘Green It Strategies: A Case Study-Based Framework For Aligning Green It With Competitive 

Environmental Strategies’, PACIS Proceedings. Paper 59. 

 

Esty, D. C. and Winston, A. S. (2006) Green to Gold: How Smart Companies use Environmental 

Strategy to Innovate, Create Value, and Build Competitive Advantage, John Wiley & Sons Publishers, 

Hoboken, NJ. 

 

Fichman, R. G, (2000) The Diffusion and Assimilation of Information Technology Innovations  

in Framing the Domains of IT Management: Projecting the Future through the Past, Pinnaflex. 

 

Fillis, I., Johansson, U. and Wagner, B.A. (2003) ‘A conceptualization of the opportunities and 

barriers to e-business development in the smaller firm’, Journal of Small Business and Enterprise 

Development, Vol. 10, No. 3, pp. 336-44. 



63 

 

 

Fisher, C. Buglear, J. Lowry, D. Mutch, A. and Tansley, C. (2007) Researching and Writing a 

Dissertation: A Guidebook for Business Students, Prentice Hall, Second Edition. 

 

Gartner, (2008) ‘Going Green: The CIO’s Role in Enterprisewide Environmental Sustainability’, 

Gartner EXP, Premier, May. 

 

Gibbs, J. L.; Kraemer, K.L.; and Dedrick, J. (2003) ‘Environment and policy factors shaping global 

ecommerce diffusion: A cross-country comparison’, The Information Society, Vol. 19, pp. 5- 18.  

 

Galliers, R. (1992)  Information systems research: Issues, methods and practical guidelines, 

Cornwall: Blackwell scientific publications. 

 

Ghobakhloo, M. Arias-Aranda, D. and Benitez-Amado, J. (2011) ‘Adoption of e-commerce 

applications in SMEs’, Industrial Management & Data Systems, Vol. 111, No. 8, pp. 1238-1269. 

 

Gosselin, M. (1997) ‘The Effect of Strategy and Organizational Structure On the Adoption and 

Implementation of Activity-Based Costing’, Journal of Accounting, Organization and Society, Vol. 

22, No. 2, pp. 105-122.  

 

Hair, J., Joseph F., Anderson, R. E., Tatham, R. L., and Black, W. C. (1998) Multivariate Data 

Analysis, Upper Saddle River, NJ: Prentice Hall. 

 

Hedman, J. and Henningsson, S. (2011) ‘Three Strategies for Green IT’, IT Professional , Vol.13, 

No.1, pp.54-57.  

 

Hsu, P.F., Kraemer, K.L. and Dunkle, D. (2006) ‘Determinants of e-business use in us firms’, 

International Journal of Electronic Commerce, Vol. 10, No. 4, pp 9-45.  

 

Ifinedo, p. (2011) ‘Internet/e-business technologies acceptance in Canada’s SMEs: an exploratory 

investigation’, Internet Research, Vol. 21, No. 3, pp. 255-281. 

 

Jenkin, A. T., Webster, J. and McShane, L. (2011) ‘An agenda for Green information technology and 

systems research, Information and Organization, Vol 21, pp. 17–40. 

 

Jeyaraj, A., Rottman, J.W. and Lacity, M.C. (2006) ‘A review of the predictors, linkages, and biases 

in IT innovation adoption research’, Journal of Information Technology, Vol. 21, No. 1, pp. 1-23. 



64 

 

 

Kuan, K.K.Y. and Chau, P.Y.K. (2001) ‘A perception based model for EDI adoption in small business 

using a technology-organization-environment framework’, Information & Management, Vol. 38, No, 

8, pp. 507-21. 

 

Kawahara, T., Takahashi, H., and Ohno, H. (2008) ‘SPRAM (SPin-transfer torque RAM) Technology 

for Green IT World’, Electron Devices and Solid-State Circuits (EDSSC), IEEE International 

Conference. 

 

Keen, J. and Packwood, T. (1995) ‘Qualitative research: Case study evaluation’, BMJ, Vol. 311, No. 

p. 444.  

 

Kovacic, Z.J. and Vukmirovic, D. (2008) ‘ICT adoption and the digital divide in Serbia: factors and 

policy implications’, Proceedings of the Informing Science & IT Education Conference (InSITE), 

Varna, Bulgaria.  

 

Laratta, R (2010) ‘Political advocacy or electronic advocacy? The use of electronic techniques by 

Japanese NPOs for political advocacy purposes’, Journal of Global Responsibility, Vol. 1, No. 1, pp. 

85-97.  

 

Lee, A.S. and Hubona, G.S. (2009) ‘A scientific basis for rigor in information systems research’, MIS 

Quarterly, Vol. 33, No. 2, pp. 237–262. 

 

Liang, H., Saraf, N., Hu, Q. and Xue, Y. (2007) ‘Assimilation of enterprise systems: the effect of 

institutional pressures and the mediating role of top management’, MIS Quarterly, Vol. 31, No. 1, pp. 

59-87. 

 

Liyin, S., Hong, Y. and Griffith, A. (2006) ‘Improving environmental performance by means of 

empowerment of contractors’, Management of Environmental Quality: An International Journal, Vol. 

17, No. 3, pp. 242-57. 

 

Loeser, F., Erek, K., Schmidt, N. H., Zarnekow, R. and Kolbe, L. M. (2011) ‘Aligning Green IT with 

Environmental Strategies: Development of a Conceptual Framework that Leverages Sustainability 

and Firm Competitiveness’, Proceedings of the Seventeenth Americas Conference on Information 

Systems, Detroit, Michigan, August 4th-7th. 

 



65 

 

Loos P. Nebel W. Gomez J. Hasan H. Watson R. Vom Brocke J, Seidal S. Recker J. (2011) ‘Green 

IT: A Matter of Business and Information Systems Engineering?’, Business & Information Systems 

Engineering, Vol. 3, pp. 245-252. 

 

Low, Ch.; Chen, Y.; and Wu, M. (2011) ‘Understanding the determinants of cloud computing 

adoption’, Industrial Management & Data Systems, Vol. 111, No. 7, pp. 1006-1023.  

 

Maienhofer, D. and Finholt, Th. (2002) ‘Finding Optimal Targets for Change Agents: A Computer 

Simulation of Innovation Diffusion’, Computational & Mathematical Organization Theory, Vol. 8, 

pp. 259–280.  

 

Matopoulos, A.; Vlachopoulou, M. and Manthou, V. (2009) ‘Understanding the factors affecting e-

business adoption and impact on logistics processes’, Journal of Manufacturing Technology 

Management, Vol. 20 No. 6, pp. 853-865.  

 

May, S. (2006) Case Studies in Organizational Communication: Ethical Perspectives and Practices, 

Thousand Oaks, CA: Sage. 

 

Meade, N. and Islam, T. (2006) ‘Modelling and forecasting the diffusion of innovation – A 25 year 

review’, International Journal of Forecasting, Vol. 22, pp. 519– 545.  

 

Mehrtens, J.; Cragg, P. B.; and Mills, A. M. (2001) ‘A model of internet adoption by SMEs’, 

Information & Management, Vol. 39, No. 3, pp. 165-76. 

 

Melville, N.P. (2010) ‘Information systems innovation for environmental sustainability’, MIS 

Quarterly, Vol. 34, No. 1, pp.1–21. 

 

Midgley, D.F. and Dowling, G.R. (1993), ‘A longitudinal study of product form innovation: the 

interaction between predispositions and social measures’, Journal of Consumer Research, Vol. 19, 

March, pp. 611-25.  

 

Miscione, G. and Johnston, K. (2010) ‘Free and Open Source Software in developing contexts From 

open in principle to open in the consequences’, Journal of Information, Communication & Ethics in 

Society, Vol. 8 No. 1, pp. 42-56 

 

Molla, Alemayehu (2008) ‘GITAM: A Model for the Adoption of Green IT’, 19th Australasian 

Conference on Information Systems. 



66 

 

 

Molla, A. (2009a) ‘The Reach and Richness of Green IT’, 20th Australasian Conference on 

Information Systems, Melbourne, Australia, Dec 3-5. 

 

Molla, A. (2009b) ‘Exploring The Extent of Green IT Adoption and its Driving and Inhibiting 

factors’, Journal of Information Science and Technology, Vol. 6, No.4, p. 3-21. 

 

Molla, A. (2009c) ‘Organizational motivations for Green IT: exploring Green IT matrix and 

motivation models’, In Proceedings of PACIS, Hyderabad, India, July 10-12. 

 

Molla, A., Cooper, V., and Pittayachawan, S. (2009) ‘IT and Eco-sustainability: Developing and 

Validating a Green IT Readiness Model’, Proceedings of International Conference of Information 

Systems, Phoenix, AZ, December 15-18. 

 

Molla, A., Pittayachawan, S., and Corbitt, B. (2009) Green IT Diffusion: An International 

Comparison, Green IT Working Paper No. 2, RMIT University, Available online at: 

http://greenit.bf.rmit.edu.au/index.php/working-papers.html 

 

Murugesan, S. (2008) ‘Harnessing Green IT: Principles and Practices’, IT Professional, Vol.10, No.1, 

pp.24-33. 

 

Oliveira, T. and Martins, F. M. (2010) ‘Understanding e-business adoption across industries in 

European countries’, Industrial Management & Data Systems, Vol. 110, No. 9, pp. 1337-1354. 

 

Oliveira, T. and Martins, F. M. (2011) ‘Literature Review of Information Technology Adoption 

Models at Firm Level’, The Electronic Journal Information Systems Evaluation, Vol. 14, No.1, pp. 

110- 121. 

 

O’Donnell, B.  Hand, L. (2009) ‘The Benefits of Adopting Green IT Across Vertical Industries’, 
International Data Corporation White Paper. 
 
Oelreich, K. (2004) ‘Environmental certification at Mälardalen University’,  International Journal of 

Sustainability in Higher Education, Vol. 5, pp.133 – 146. 

 

O’Neill, M. G., (2010) Green IT for Sustainable Business Practice: an ISEB Foundation Guide BCS, 

The chartered institute for IT. 

 



67 

 

Olson, G. Eric (2008) ‘Creating an enterprise-level "green" strategy"’, The Journal of Business 

Strategy, Vol. 29, No. 2, pp. 22-30. 

 

Orlikowski, W.J. (1993) ‘CASE tools as organizational change: Investigating incremental and radical 

changes in systems development’, MIS Quaterly, Vol. 17, No. 3, pp. 309-340. 

 

Philliber, S. and  Nolt, K. (2008) ‘Implementation Science: Promoting Science-Based Approaches to 

Prevent Teen Pregnancy’, Prevention Science, Vol. 9, No. 3, pp. 166-177. 

 

Pollar, C. (2003) ‘Exploring Continued and Discontinued Use of IT: A Case Study of OptionFinder, a 

Group Support System’, Group Decision and Negotiation, Vol. 12, pp. 171–193. 

 

Remenyi, D. and Williams, B. (1996) ‘The nature of research: qualitative or quantitative, narrative or 

paradigmatic?’, Information Systems Journal, Vol. 6 No. 2, pp. 131-46. 

 

Rogers, E. M. (1995) Diffusion of Innovations, 4th edition, New York: The Free Press.  

 

Rogers, E. M. (2003) Diffusion of Innovations, 5th edition, New York: The Free Press. 

 

Salwani, M.I., Marthandan, G., Norzaidi, M.D. and Chong, S.C. (2009) ‘E-commerce usage and 

business performance in the Malaysian tourism sector: empirical analysis’, Information Management 

& Computer Security, Vol. 17, No. 2, pp. 166-85. 

 

Sarkar, Pradipta and Young, Leslie, (2009) Managerial Attitudes towards green IT: An explorative 

Study of Policy Drivers, PACIS Proceedings Paper 95. Available online at: 

http://aisel.aisnet.org/pacis2009/95 

 

Sauer, C. (1993) Why Information Systems Fail: A Case Study Approach, Henley-on-Thames: Alfred 

Waller. 

 

Sayeed, L. and Gill, S. (2008) ‘An exploratory study on environmental sustainability and IT use’, 

Proceedings of the Fourteenth America’s Conference on Information Systems, Toronto, Canada. 

 

Sayeed, L. and Gill, S. (2010) ‘An exploratory study on organizational adjustments due to Green IT’, 

Management and Enterprise Development, Vol. 9, No. 3, pp. 233-250. 

 

Schulz, G. (2009) The Green and Virtual Data Center, FL: CRC Press, Taylor & Francis. 



68 

 

 

Sophonthummapharn, K. (2009) ‘The adoption of techno-relationship innovations: A framework for 

electronic customer relationship management’, Marketing Intelligence & Planning, Vol. 27 No. 3, pp. 

380-412. 

 

Stake, R. E. (2000) ‘The case study method in social inquiry, in Gomm, R., Hammersley, M., Foster, 

P. (Eds),Case Study Method: Key Issues, Key Texts, Sage Publications, London, . 

 

Su, Y. and Al-Hakim, L. (2010) ‘System Dynamics Modeling for Green IT Strategies: SAP 

Sustainability Development Case’, Challenges in Environmental Science and Computer Engineering 

(CESCE) International Conference. 

 

Teo, Th. S. H., Lin, S., and Lai, K. H. (2009) ‘Adopters and non-adopters of e-procurement in 

Singapore: An empirical study’, Omega, Vol. 37, pp. 972- 987.  

 

The Climate Group (2008) SMART 2020: Enabling the low carbon economy in the information age, 

Brussels: The Global Sustainability Initiative. 

 

The (South) Korean National Information Society Agency (2010) ‘Assessing Green IT Maturity 

among Korean Companies’, NIA report.  

 

Thiesse, F., Staake, Th., Schmitt, P., and Fleisch, E. (2011) ‘The rise of the “next-generation bar 

code”: an international RFID adoption study’, Supply Chain Management, Vol. 16, No. 5, pp. 328–

345. 

ThuyUyen H. Nguyen, Th. H. (2009) ‘Information technology adoption in SMEs: an integrated 

framework’, International Journal of Entrepreneurial Behaviour & Research, Vol. 15, No. 2, pp. 

162-186.  

Thong, J.Y.L. (1999) ‘An integrated model of information systems adoption in small businesses’, 

Journal of Management Information Systems, Vol. 15 No. 4, pp. 187-214. 

 

Tornatzky, L. and Fleischer, M. (1990) The process of technology innovation, Lexington, MA: 

Lexington Books. 

 

Tranfield, D., Denyer, D. & Smart, P. (2003) ‘Towards a Methodology for Developing Evidence-

Informed Management Knowledge by Means of Systematic Review’,  British Journal of 

Management, Vol. 14, No. 3, pp. 207-222. 



69 

 

 

Unhelkar, B. (2011) ‘Green IT: The Next Five Years’, IT Professional, Vol.13, No.2, pp.56-59. 

 

Van Beveren, J. and Thomson, H. (2000) ‘The use of electronic commerce by SME’s in Victoria, 

Australia’, Journal of Small Business Management, Vol. 40, No. 3, pp. 250-3. 

 

Wang, Y.M., Wang, Y.S. and Yang, Y.F. (2010) ‘Understanding the determinants of RFID adoption 

in the manufacturing industry’, Technological Forecasting and Social Change, Vol. 77, pp. 803-815.  

 

Wati, Yulia and Koo, Chulmo (2010) ‘The Green IT Practices of Nokia, Samsung, Sony, and Sony 

Ericsson: Content Analysis Approach’, 43rd Hawaii International Conference on System Sciences, 

January 05-08. 

 

Yin, R. K. (1994) Case Study Research and Design and Methods, Second Edition, London. 

 

Zarrella, E. (2008) Sustainable IT - The Case for Strategic Leadership, Zürich: KPMG. 

 

Zhu, K. (2004) ‘The complementarity of information technology infrastructure and e-commerce 

capability: a resource-based assessment of their business value’, Journal of Management Information 

Systems, Vol. 21, No. 1, pp. 167-202. 

 

Zhu, K., Dong, S., Xu, S.X., and Kraemer, K. L. (2006) ‘Innovation diffusion in global contexts: 

determinants of post-adoption digital transformation of European companies’, European Journal of 

Information Systems, Vol. 15, No. 6, pp. 601-16. 

 

Zhu, K., Kraemer, K. and Xu, S. (2003) ‘Electronic business adoption by European firms: a cross-

country assessment of the facilitators and inhibitors’, European Journal of Information Systems, Vol. 

12, No. 4, pp. 251-68. 

 

Zhu, K., Kraemer, K.L., Xu, S. and Dedrick, J. (2004) ‘The complementarity of information 

technology infrastructure and e-commerce capability: a resourcebased assessment of their business 

value’, Journal of Management Information Systems, Vol. 21, No. 1, pp. 167-202. 

  



70 

 

Appendix 1: Questionnaire 

To assess five main areas of Green IT in Västerås Stad and Mälardalen University 

Dear Participant 

Thank you for your participation in this research on Green IT adoption. Green IT is the study and 

practice of using computers, servers, monitors, printers and communications systems efficiently and 

effectively with minimal impact on the environment. 

This questionnaire should be completed by IT specialists or people who have been involved in tasks 

related to IT and environmental issues in your organization. Knowledge we gain from your responses 

will help in analyzing green background activities of your organization. All information you provide 

will be kept confidential. We would greatly appreciate your taking the time to complete our 

questionnaire. 

This questionnaire is in electronic format to facilitate its completion and to enable the responses to 

be automatically prepared for analysis. Please complete this survey by Monday, June 30, 2011. Once 

the study is complete, key findings will be available to all respondents. If you have any questions or 

concerns, please e-mail Gni10001@student.mdh.se. 

This questionnaire contains 30 questions. All questions in this survey make use of Likert rating scales 

with 5 places; you should choose the number that best describes your opinion: 

1. Strongly Disagree, 2. Disagree, 3. Neither Agree nor Disagree, 4. Agree, 5. Strongly Agree 

Questions: 

1. Your organization has a green leadership program in place, along with well-defined rules and a 

management system. Also, your organization is carrying out a green agenda. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

2. Your organization conducts analysis on the environmental impact of its activities especially in IT 

cases. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

3. Green IT education is provided to employees in your organization, on a regular basis. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

4. All employees in your organization conduct their basic tasks through an electronic approval 

system or a web interface to minimize travel needs. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

5. Emails or electronic signatures are accepted in your organization as a valid method for approving 

or authorizing processes. 
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Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

6. The lifecycle of IT assets is efficiency managed under your organization’s asset management 

policy. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

7. All asset purchase activities and power consumption tracked by a centrally-managed 

configuration management database (CMDB) and included in the audit process. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

8. When selecting standard hardware solutions, the energy efficiency of IT assets, including energy 

star certification, is a key consideration. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

9. When selecting an asset, your organization considers carbon emissions at the vendor’s side, 

resulting from manufacturing, transportation and disposal processes. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

10. Your organization has rules requiring compliance with environmental regulations, including 

the EU Restriction of Hazardous Substance (RoHS) Directive and the Waste Electrical and 

Electronic Equipment (WEEE) Directive, and the rules are enforced. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

11. Your organization uses a smart logistics system for product delivery (ex. single packages, 

single pickup, etc.). 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

12. Your organization has rules requiring the purchase of office supplies made with 

recycled/environment-friendly materials, and is encouraging compliance with these rules. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

13. There is a clear mechanism in your organization for analyzing the items that are sold or 

discarded to define and classify hazardous substances?  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

14. Your organization has incentive and information programs for reducing IT-related waste 

production and environmental impact of your organization’s activities? 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

15. Your organization has rules and processes in place for reusing computers and other internal 

assets by donating them or changing their intended use, and these rules and processes are 

effectively implemented? 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

16. Your organization encourages its employees to participate in environmental movements.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

17. Your organization considers server virtualization as a basic implementation method. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  
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18. All servers in your organization optimized based on their performance efficiency and highly 

efficient in terms of power supply. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

19. Your network storages in data centers are integrated to create a single-storage network. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

20. Backup software programs within your organization integrated into a single platform so that 

they may be used for organization-wide backup and restoration. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

21. Power usage is monitored in real time in your organization, and is monitored by each section 

or unit separately. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

22. Energy efficiency is considered in the design of your data centers. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

23. The control of temperature and moisture in your data centers are automated, and the control 

system is effective. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

24. Your organization is conducting a data center rationalization program to minimize the number 

of data centers. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

25. Screensavers have been disabled in all display devices so that they go into power saving 

mode. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

26. All IT equipment in your office is controlled by a central power management system. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

27. There are rules in your organization, requiring employees to shut off power to all unused PCs 

and IT devices, and a management system to monitor compliance 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

28. Multifunction devices are functioning at the same time as a printer, fax machine, scanner and 

a photocopier used in your organization, instead of separate devices. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

29. All printers in your organization are configured so that power is automatically shut off during 

night hours and weekends. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  

30. You have an integrated print management service in your organization to reduce unnecessary 

printed materials. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □     Strongly Agree □  
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Appendix 2: Qustionnaire 

 

To identify key factors influencing Green IT adoption in Västerås Municipality 

 

Dear Participant 

Thank you for your participation in this research on Green IT adoption. Green IT is the study and 

practice of using computers, servers, monitors, printers and communications systems efficiently and 

effectively with minimal impact on the environment.  

This questionnaire should be completed by managers or people who are familiar with 

Västerås Municipality environmental policies, objectives and activities. Knowledge we gain from 

your responses will help us to identify, describe and analyze underlying factors that contribute to 

successful adoption of Green IT. All information you provide will be kept confidential. We would 

greatly appreciate your taking the time to complete our questionnaire. 

Please complete this survey by Monday, August 1, 2011. If you have any questions or concerns, 

please e-mail Gni10001@student.mdh.se. 

This questionnaire contains 30 questions. All questions in this survey make use of Likert rating scales 

with five places; you should choose the number that best describes your opinion: 

1. Strongly Disagree, 2. Disagree, 3. Neither Agree nor Disagree, 4. Agree, 5. Strongly Agree 

1. Our organization has a clear vision on environment sustainability.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

2. Our organization is making environmental initiatives a “high” or “very high” priority.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

3. Västerås stad has developed or is actively considering developing a strategic sustainability 

plan with short- and long-term objectives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

4. Our organization has a positive attitude towards environment initiatives and encourages its 

employees to go green by offering different incentives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  
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5. Our organization has formed or is firmly planning to form a green team to perform 

environmental sustainability initiatives especially in IT related practices.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

6. Västerås stad conducts an annual audit of its IT infrastructure and its use from an 

environmental perspective.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

7. Our organization incorporates several measures to achieve our moderate green goals such 

as reducing energy consumption.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

8. Our environmental sustainability policy and vision are widely communicated and understood 

throughout the organization 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

9. All departments and units cooperate effectively to reach our green and environmental goals. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

10. Our top executives (CEO, CFO, CIO) made an explicit commitment to overall environmental 

sustainability initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

11. Our board and management team are committed to the pursuit of a bottom line that 

includes environmental stewardship and Environment friendly IT solutions.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

12. Our staffs have enough skills and knowledge to perform Green IT initiatives such as retire 

energy inefficient systems, enforce pc power management, server virtualization, print 

optimization, power down systems etc.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

13. There is a sufficient number of IT staff to perform IT related environment initiatives in our 

organization.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

14. IT department has enough financial resources to invest on new environment friendly IT 

solutions.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  
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15. In our organization there are enough financial resources to adopt environmental friendly IT 

solutions. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

16. Our organization has the necessary technical, managerial and other skills to implement new 

environmental initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

17. The opportunities presented to my organization are significant by the green movement or 

environmental considerations.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

18. The adoption of green initiatives technologies would ultimately help our organization 

increase returns on investments (ROI). 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

19. Our organization’s existing operating practices are compatible with changes to be introduce 

by investing on Green or environmental considerations. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

20. IT related environmental initiatives would be consistent with our existing culture, values, 

structure and IT infrastructure.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

21. Introducing new IT - based environmental sustainability initiatives are compatible with 

current organizational culture, structure and legacy systems.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

22. Results of investing on green or environmental initiatives are visible to all employees in our 

organization. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

23. Our organization experienced strong competitive pressure to invest on green practices and 

environmental sustainability.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

24. Competition will make it vital for our organization to implement green IT initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

25. The demand for green products and services among our customers is strong.   
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Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

26. Our customers are strongly influential in driving our organization’s green initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

27. Green initiatives strengthen company’s image in the mind of consumers.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

28. Our industry is pressuring us to adopt environmental initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

29. The government provides enough incentives for my organization to implement environment 

initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

30. Quality and environmental management certifications have affected my organization’s 

services, its position, reputation and public image.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  
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Appendix 2: Questionnaire 

 

To identify key factors influencing Green IT adoption in Mälardalen University. 

 

Dear Participant 

Thank you for your participation in this research on Green IT adoption. Green IT is the study and 

practice of using computers, servers, monitors, printers and communications systems efficiently and 

effectively with minimal impact on the environment.  

This questionnaire should be completed by managers or people who are familiar with Mälardalen 

University environmental policies, objectives and activities. Knowledge we gain from your 

responses will help us to identify, describe and analyze underlying factors that contribute to 

successful adoption of Green IT. All information you provide will be kept confidential. We would 

greatly appreciate your taking the time to complete our questionnaire. 

Please complete this survey by Monday, August 1, 2011. If you have any questions or concerns, 

please e-mail Gni10001@student.mdh.se 

This questionnaire contains 30 questions. All questions in this survey make use of Likert rating scales 

with five places; you should choose the number that best describes your opinion: 

 

1. Mälardalen University has a clear vision on environment sustainability. 

 Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree□  

2. MDH is making environmental initiatives a “high” or “very high” priority.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

3. Our organization has developed or is actively considering developing a strategic 

sustainability plan with short- and long-term objectives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

4. MDH has a positive attitude towards environment initiatives and encourages its employees 

to go green by offering different incentives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  
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5. Our organization has formed or is firmly planning to form a green team to perform 

environmental sustainability initiatives especially in IT related practices.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

6. Mälardalen University conducts an annual audit of its IT infrastructure and its use from an 

environmental perspective.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

7. Our organization incorporates several measures to achieve our moderate green goals such 

as reducing energy consumption.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

8. Our environmental sustainability policy and vision are widely communicated and understood 

throughout the organization 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

9. All departments and units cooperate effectively to reach our green and environmental goals. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

10. Our top executives (CEO, CFO, CIO) made an explicit commitment to overall environmental 

sustainability initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

11. Our board and management team are committed to the pursuit of a bottom line that 

includes environmental stewardship and Environment friendly IT solutions.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

12. Our staffs have enough skills and knowledge to perform Green IT initiatives such as retire 

energy inefficient systems, enforce pc power management, server virtualization, print 

optimization, power down systems etc.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

13. There is a sufficient number of IT staff to perform IT related environment initiatives in 

Mälardalen University.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

14. IT department has enough financial resources to invest on new environment friendly IT 

solutions.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  
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15. In our organization there are enough financial resources to adopt environmental friendly IT 

solutions. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

16. MDH has the necessary technical, managerial and other skills to implement new 

environmental initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

17. The opportunities presented to Mälardalen University are significant by the green 

movement or environmental considerations.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

18. The adoption of green initiatives technologies would ultimately help our organization 

increase returns on investments (ROI). 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

19. MDH’s existing operating practices are compatible with changes to be introduce by investing 

on Green or environmental considerations. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

20. IT related environmental initiatives would be consistent with our existing culture, values, 

structure and IT infrastructure.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

21. Introducing new IT - based environmental sustainability initiatives are compatible with 

current organizational culture, structure and legacy systems.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

22. Results of investing on green or environmental initiatives are visible to all employees in our 

organization. 

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

23. Our organization experienced strong competitive pressure to invest on green practices and 

environmental sustainability.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

24. Competition will make it vital for our organization to implement green IT initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

25. The demand for green services among our stakeholders is strong.   
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Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

26. Our customers are strongly influential in driving our organization’s green initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

27. Green initiatives strengthen MDH’s image in the mind of students, professors and other 

stakeholders.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

28. Our industry is pressuring us to adopt environmental initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

29. The government provides enough incentives for my University to implement environment 

initiatives.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

30. Quality and environmental management certifications have affected MDH’s services, its 

position, reputation and public image.  

Strongly Disagree □     Disagree □     Neither Agree nor Disagree □     Agree □   Strongly Agree □  

 

 

 


