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ABSTRACT 
 

Wind power industry has become the world’s fastest growing renewable energy source. A 

firm’s information requirements can only be understood by examining their Information 

System (IS) through Organizational, People, Technical and Strategic perspective.  Current 

study focuses on the value of Information System implementation for Swedish Wind Power 

Industry (SWPI) that has reached to more than one billion dollars in recent decade. A well-

known integrated IS i.e. Enterprise Resource Planning (ERP) used by Swedish Wind Power 

Industry (SWPI) for decision making activities is not without its challenges, that consumes a 

significant portion of their capital and resources for implementation. Exploratory and 

explanatory research conducted for triangulation, through quantitative and qualitative 

methods, with empirical data of survey, multiple case studies, interviews and extensive 

literature review, to highlight the problems and solutions for implementing ERP in SWPI. 

Several, IS are highlighted with their functionalities and critical success and failure factors. A 

Model of Knowledge Sharing in ERP Implementation between system users, top management 

and project team is proposed for critical factors of ERP implementation. 

Key Words: Information System (IS), Enterprise Resource Planning (ERP), Swedish Wind 

Power Industry, SAP  
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Executive Summary 
 

Wind power industry has become the world’s fastest growing renewable energy source. More 
than 70 countries around the globe including Sweden, contribute to the global wind generating 
capacity in today’s market. This industry has now established itself as an important entity. 
Installation of new equipment for this sector reached to more than 25 billion dollars in recent 
decade. Organizations around the world have been implementing Information Systems (IS) to 
reengineer their business processes and to have a uniform information flow for their business 
activities. A firm’s information requirements can only be understood by examining their IS 
through organizational, people, and technical perspective.  Current study focuses on the value 
of IS implementation for Swedish Wind Power Industry (SWPI) that has reached to more than 
one billion dollars in recent decade. A well-known integrated IS (i.e. Enterprise Resource 
Planning, ERP) used by SWPI for decision making activities is not without its challenges, that 
consumes a significant portion of their capital and resources for implementation. ERP systems 
are complex systems that take several months to implement. Successful implementation of 
this complex system is a big challenge for organizations. For that reason; practice and 
academia needs to know the critical factors that drive successful ERP implementation. Thus, 
the purpose of underlying research was to examine the existing IS used by SWPI and 
highlighting the factors that need to be considered while implementing ERP in SWPI. 
Exploratory and explanatory research was conducted for triangulation, through quantitative 
and qualitative methods, with empirical data of survey, multiple case studies, several 
interviews, and literature review to highlight the current use of IS and ERP implementation 
factors. Authors conducted a survey of more than 70 Swedish wind power companies and 
come up with three categories of IS used by SWPI i.e. “Wind Power Specific”, “Project 

Management” Specific and “Administrative” specific. Authors also highlighted their pros and 
cons, use in the organization, their multiple functionalities and the future and current interest 
of SWPI about IS. To highlight the implementation factors for ERP authors studied the IS of 
two case companies “Vattenfall AB” and “Göteborg Energy”, which were using EAM 
(Enterprise Asset Management) and SAP (Systems Applications and Products).  Several 
telephonic and face to interviews were conducted for empirical findings. After analyzing both 
cases using the iterative qualitative data analysis model by Miles and Huberman (1994) 
authors highlighted the final implementation factors in three categories “Organizational 

(Internally/Externally)”, “People”, and “Technical and Strategic” perspective. Frequencies 
to factors were allotted as Important, Highly Important and Critical. Based on the critical 
factors, “A Model of Knowledge Sharing in ERP Implementation” is proposed for critical 
factors of ERP implementation. Based on the quality assessment procedure authors measured 
the quality of the current research using reliability, validity, generalizability and ethical 
consideration for the current research. In the last step of study, authors identify future 
directions and stakeholders of the research by giving reflection for the whole research process.                                                
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Explanation of Terms 
 
Note: Enterprise Resource Planning (ERP) and Information System (IS) are used as 
synonyms in this research.  

_________________________________________________ 
 
Business Process Reengineering (BPR): Enterprise resource planning as a process 
management tool always invokes process reengineering i.e. to redesign the working flow of 
organizational processes (Davenport, 1998). 

 
Computerized Information System (CIS):  Computerized information system capture data 
from inside or outside of the business firm by recording them on paper or by entering them 
into a computer system (Laudon and Laudon, 1991). 
 

Components of Information System (Organization, People, Technology): An information 
system is an essential of three components i.e. Organization (A group of people who work 

together), People (Group of human beings men or women) and Technology (human 

innovation which are used to generate knowledge solve problems and extend human 
capabilities), One cannot understand or use information system effectively in business without 
knowledge of these components. Organization:  (Laudon and Laudon, 1991) 

 
Data: Stored representation of objects and events that have meaning and importance in the 
user’s environment (Hoffer et al, 2007). 
 

ERP (Enterprise Resource Planning): ERP systems work as backbone of information system 
and promise to solve the problem of fragmented information by providing seamless 
integration of all the information flowing through the company across the different functional 
and business units, across organizational units and geographical locations in the world.  
According to Wallace and Kremzar (2001) enterprise systems  links customers and suppliers 
into a computer supply chain, employ proven success for decision making, coordinate sales, 
marketing, operations, logistics, purchasing, finance, product development, and human 
resources. According to Davenport (2000) you can view the holistic view of business from 
single information and IT architecture. It manages all the enterprise processes in a coordinated 
method, and provides timely and reliable information in order to make right decisions. It is the 
larger information system in terms of functionality of business, data, and for the generation of 
reports (Mabert et al, 2000). It is complex, expensive, and difficult to implement. 
 
Information: Data that have been processed in such a way as to increase the knowledge of the 
person who uses the data (Hoffer et al, 2007) 

 
Information System (IS)  “A set of interrelated components working together to collect, 
retrieve, process, store, and disseminate information for the purpose of facilitating planning, 
control, coordination, and decision making in businesses and other organizations. (Laudon 
and Laudon, 1991) 
 

Information Technology (IT): It refers especially to technology, essentially software, 
hardware and telecommunications networks. It is thus both tangible, i.e. with servers, PCs, 
routers and network cables) and intangible, i.e. with software of all types. It facilitates the 
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acquisition, processing, storing, delivery and sharing information and other digital content 
(Ward & Peppard, 2002). 

 
Key Users (Super Users): Users who are involved in the implementation process of enterprise 
resource planning (ERP) and have enough rights for the system (Extracted from Empirical 
Findings of the Research). 

 
Normal Users:   Users who are not involved in the implementation process and not have 
enough rights for the system usage are known as Normal Users (Extracted from Empirical 
Findings of the Research). 
 
Legacy Systems: An old method, technology, application program, computer system that still 
functions for the user’s needs even though new methods and technology of performing tasks 
available. (www.wiki.org) 
 
SAP (System Application and Product) German market and technology leader in client/ 
server enterprise application software. Challenged by oracle who bought PeopleSoft/ JDE in 
2005. SAP is an information system or software package designed for large companies who 
are financially very strong and having several hundred employees. 

 
Wind Power System: Interrelated components of persons, organizations, procedures, 
equipments, software and hardware which interact with each other to achieve common 
objective (Thalji, 2009).  
 
Onshore and Offshore Wind Power: Wind power that use land to produce electricity while 
offshore that use sea to produce electricity (Thalji, 2009). 
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Abbreviations  
 

 

BPR Business Process Reengineering 

CIS Computerized Information System 

CMMIS  Computerize Maintenance Management Information System 

CMMS    Computerized Maintenance Management System  

DCS Distributed Control System 

EAM  Enterprise Asset Management  

ERP  Enterprise Resource Planning  

GWh Giga Watt Hours 

IS Information System 

IT Information Technology 

MTBI Mean Time between Inspections 

MTBF Mean Time between Failures 

MMIS Maintenance Management Information System  

O&M  Operation and Maintenance  

PM Project Management 

SAP  Systems, Applications and Products  

SCADA Supervisory Control and Data Acquisition 

SWPI Swedish Wind Power Industry   
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1. Introduction 
_______________________________________________________________ 
 

Objective of this chapter is to present the background of the subject area and 

discussion around the stated problem. The chapter presents the research 

questions, aims and objectives, scope and limitations, and disposition of the 

research. 
__________________________________________________________________________________ 

1.1 Background 
Wind power industry has become the world’s fastest growing renewable energy source. More 
than 70 countries around the globe including Sweden, contribute to the global wind 
generating capacity in today’s market. This industry has now established itself as an important 
entity. Installation of new equipment in this sector has reached to more than 25 billion dollars 
in recent decade (EWEA, 2009). Organizations around the world have been implementing 
Information Systems (IS) to reengineer their business processes and to have a uniform 
information flow for their business activities. Current study focuses on the value of IS 
implementation for Swedish Wind Power Industry (SWPI).  
 
Organizations around the world have been implementing information systems to reengineer 
their business processes and to have a uniform information flow for their business activities. 
They are facing multiple challenges with rapid change, technical developments, tough 
competition, and massive flow of information to obtain competitive advantage. They try to 
find new ways for conducting their business as effective as possible. IS are largely responsible 
for meeting these challenges to improve their effectiveness and efficiency to compete in the 
market. Realizing the user’s requirements and customer needs, leading software companies 
SAP, Baan, PeopleSoft, and Oracle have designed well-known integrated IS i.e. Enterprise 
Resource Planning (ERP) to tackle these business challenges. The purpose of ERP is to 
control the company’s internal and external information flow, managing data and information 
requirements of the entire organization (Shtube, 1999, pp.115-117). It enables organization to 
operate, collaborate and coordinate its activities through the use of a single data repository. 
ERP consist of different modules. Each module depends on the company demands regarding 
functions and work methods (Shtube, 1999, pp.115-117). Although ERP systems can bring 
competitive advantage to organizations, but the high failure rate in implementing such 
systems are major concerns (Davenport, 1998). However, there are number of examples 
where organizations were not successful in reaping the potential benefits that motivated them 
to make large investments in ERP implementations (Markus and Tanis, 2000). 

1.2 Problem Statement  
Most of the world leading companies consider ERP systems as an essential information 
system to survive in today competitive market (Duplaga and Astani, 2003). Experts, money, 
and time are needed to ensure its success. All of these resources will waste if it does not fulfill 
organization needs or even worst, if it fails in the implementing process.  
ERP market is one of the fastest growing markets in the software industry (Willis and Willis-
Brown, 2002). But despite of this growing market, it has numerous threats for 
implementation, a famous example of FoxMeyer Drug Company that went into bankruptcy 
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because of vast investment of ERP (Scott and Vessey, 2002). According to Mabert et al 
(2001) the associated cost of implementing ERP for companies are very high which lead them 
to loss of their sales as experienced by Hershey Foods for a loss of US$150 million for 
implementing ERP (Burritt, 2000). For large companies three hundred to five hundred million 
dollars and for medium sized companies tens of millions of dollars. Huang et al (2004) 
highlighted failure factors in integration between organizational and technical levels of ERP 
implementation. Huang and Palvia (2001) considered IT infrastructure, governmental 
policies, lack of IT and computer maturity as major ERP implementation factors. Kumar & 
Hillegersberg (2000) stated that ERP is the price of entry for running a business. ERP 
implementation is a lengthy and complex process (Parr and Shanks, 2000).  
There have been many reports of unsuccessful ERP implementations within business, 
including accounts of the inability of Hershey to ship candy at Halloween, Nike losing shoe 
orders and Foxmeyer’s failure to process orders (Cotteleer, 2002). Majed (2000) reported that 
70% of ERP implementations did not achieve their estimated benefits. In other studies, the 
percentage of ERP implementations that can be classified as failures ranges from 40% to 60% 
or higher (Langenwalter, 2000). Failures of ERP system implementation projects lead to 
problems as serious as organizational bankruptcy (Bulkelery, 1996; Davenport, 1998; Markus 
et al., 2000).  ERP implementations require business process reengineering, because of the 
need to adapt organizational processes to match the capabilities of the system. This means 
there is a need to go beyond to the traditional project management principles (Holland and 
Light, 1999). In addition, ERP systems are organizational wide systems and their 
implementation involves multiple stakeholders to manage several consultants and vendors.  
Though many researchers have identified or discussed the critical issues or problems that 
different organizations faced in ERP implementation but still many issues are not clear about 
ERP implementation of SWPI. Therefore, authors carried out this research to take the holistic 
view of SWPI and to highlight the factors. 

1.3 Research Question 
Importance of highlighting critical success factors for implementing ERP cannot be ignored 
because it helps businesses to successfully compete. It also helps to ensure that companies can 
easily put necessary attention, make traps around the problem and collect information and 
data for decision purposes (Rockhart, 1979). 
Based on the discussion of section 1.2 research is carried out to study the implementation problems of 
ERP for SWPI in terms of Organizational (Internal/External), People, Technical and Strategic 
perspectives.   
 

Following two research questions are addressed in this study 

“Which Information Systems are currently used by Swedish Wind Power Industry?” 

“What factors need to be considered while implementing ERP in Swedish Wind Power 

Industry?” 
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1.4 Aims and Objectives 
Underlying research has two main objectives first to identify the current status of information 
systems used by Swedish Wind Power Industry i.e. understanding the types of information 
systems and the way these information systems are operating. The second objective is to 
highlight problems and solutions for implementing ERP in Swedish Wind Power Industry. 
Different success and failure factors will be identified which is considered to be important in 
ERP implementation process. 

1.5 Scope and Limitation 
SWPI is very spacious field and requires detailed investigation and time to explore hidden 
issues in the field of IS e.g. integration of modules, user usability for the system, interface 
design requirements and to find out implementation packages for ERP. But limited time and 
resources compel author’s research to focus on highlighting the factors for implementing ERP 
and to know the current status of IS used by SWPI. 

1.6 Disposition of Thesis  
The research work consists of nine chapters and four appendixes. 

Chapter1 is the preface of research which consists of background, problem statement, 
research questions, aims and objectives, scope and limitations with disposition. Chapter 2 
gives the required knowledge for reading the research consisting of Information System, 
computerized IS, components of IS, theoretical framework, ERP systems, ERP 
implementation factors,  wind power, onshore and offshore wind power and Swedish wind 
power status. Chapter 3 presents the methodology section which addresses the appropriate 
selection of method that is used for the research consisting of research purpose, research 
approach, quantitative and qualitative method, research strategy, data collection method, 
quality assessment of thesis which address the reliability, validity, generalizability and ethical 
considerations with overall research strategy and design methodology. Chapter 4 analyses the 
empirical data consists of overview of survey, survey questionnaires, survey results, IS for 
SWPI, survey analysis, survey questions with their justification, assessment and critical 
discussion of survey findings. Chapter 5 presents the empirical data for second research 
question for case studies consisting of background for Vattenfall AB, and Göteborg Energy 
with organizational (Internal/ External), People, Technical and Strategic perspective. Chapter 
6 gives the analysis of case studies with organizational (Internal/ external), people, technical 
and strategic perspective. Chapter 7 consists of findings and discussion. Chapter 8 presents 
the conclusion, ERP problems for SWPI with proposed model, reflection and future research, 
with stakeholders of the study. Chapter 9 gives references of articles, books, and websites 
with appendixes of survey questions in English and Swedish, case study interviews, share of 
falling for replied companies and overview of the case studies analysis. 
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2. Literature Review 
________________________________________________________ 

Objective of this chapter is to provide the necessary theory which comprehends 

the users to understand the research. Chapter includes the concepts of 

Information System, Components of Information System, Enterprise Resource 

Planning (ERP), Success and Failure factors for implementing ERP with 

organizational (Internal/External), People and Technological perspective. 

Chapter also presents the Theoretical Framework used for current research.  

________________________________________________________ 

2.1 Information System 
Information system is playing a fundamental role in today’s civilization, business firms and 
other organizations. It handles various business functions to manage their operations, compete 
in the market place, supply service, and augment personal lives. Information systems are 
essentials in today’s business environment because they can help people, analyze problems, 
visualize complex subjects, create new products, communicate, and make decisions, 
coordinate and control. Investors are investing enormous money on IS to get the maximum 
benefits and to improve the effectiveness and efficiency for their business. 
 

No single definition exist for IS, authors like Castro Chang, King, O’Brien, Kenneth Laudon 

and Laudon have written definitions about IS. Some of them are given below: 

Castro defined IS as 

“A collection of (software) modules, entities (e.g., objects, agents) data structures and 

interface (Castro et al., 2001).” 

Chang and King defined it as  

“An integrated sets of hardware, software, human skills, and management processes that serve 

to translate financial investments into IS performance (Chang and King, 2005).” 

O’Brien (2002) defined it as  

“An IS uses the resources of people, hardware, software, data, and networks to perform input, 

processing, output, storage and control activities.” 

Laudon and Laudon (1991) defined it as  

“A set of interrelated components working together to collect, retrieve, process, store, and 

disseminate information for the purpose of facilitating planning, control, coordination, and 

decision making in businesses and other organizations.” 

Underlying research follows the definition of Laudon and Laudon (1991) where authors 

describe the activities of IS and there focus is on business information system.  
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Information systems contain information on significant people, places and things in a business 
organizations surroundings environment and within the business itself. It is used to transform 
information into a form which is usable for coordinating the flow of work in a firm, helping 
top managers and other employees of the organizations to make the right decisions. This 
necessary process can be accomplished through three main activities.  
 

 

Figure 1: Activities of Information System (Laudon & Laudon, 1991) 

The above figure illustrates five components input, processing, output, environment, 
organization, and feedback. Step 1 Input: System collects the data from organizational 
environment. Step 2 Processing: Converting the raw data into a form that is more useful and 
understandable Step 3 Output: Finally, the output information is transferred to people or 
business activities that can use it. Feedback is also taken as output that is used to evaluate and 
refine the input stage. 
 

2.2 Computerized Information System 
Computerized IS capture data from inside or outside of the business firm by recording them 
on paper or by entering them into a computer system. Input activities such as recording, 
coding, classifying, and editing, focus on ensuring that the required data are correct and 
complete. During processing, the data are organized, analyzed and manipulated through 
calculations, comparisons, summarizations and storing into a more meaningful and useful 
form. Output activities transmit the results of processing where they will be used for decision 
making, design, innovation, coordination and control. Output of information system takes 
various forms like printed reports, graphic displays, video displays, sound or data to feed 
other information system (Laudon and Laudon, 1991). 
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2.3 Components of Information System 
Laudon and Laudon (1991) reported that one cannot understand or use IS effectively in 
business without knowledge of their organizational, people and technical dimensions. IS is an 
essential part of an organization and a product of three components technology, organizations 
and people (ibid). 

 

Figure 2: Information System Not Just a Computer (Laudon and Laudon, 1991) 

2.3.1 Organization 

Organizations shape their IS in several ways. It consists of specialized units with clear cut 
division of hierarchical and structured labor. Employees in a business firm are arranged in 
rising levels of authority in which everyone is accountable to someone above him/her. Formal 
procedures or rules for accomplishing tasks used to coordinate specialized groups in the 
organization so they can complete their work in the acceptable manner. Different levels and 
specialties in turn to create different interests and points of view in organizations which often 
conflict. Out of these conflicts, politics and eventual compromises come to form IS. 
Organizations need to build these systems to solve problems created by internal and external 
environmental factors, such as changes in government regulations or market conditions (ibid). 

2.3.2 People 

People use information from computer based systems in their job. They are required to enter 
the data into system as an input or in the form that computer can read. Employees required 
special training to perform their job in order to operate information system effectively. Their 
attitudes about their jobs, employers or computer technology can have powerful effect on 
their ability to use IS effectively. User interface of an information system is also very 
important regarding employee’s efficiency and productivity (ibid). 

2.3.3 Technology 

Technology is the mean by which data are transformed and organized for business use. An IS 
can entirely a manual system if it does not use any technology for processing information. 
Computers can execute millions of instructions and process complex tasks in a matter of 
seconds that take years to perform manually.  
In order to develop IS literacy you need more than computer literacy. You need to understand 
the nature of the business problems: Where do they come from? How can systems be 
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designed to solve them? Who else is involved in building systems solutions? How can the 
work be coordinated? These issues involve design, organization and people. Therefore, 
Laudon and Laudon (1991) divided the information system literacy into three parameters  
 

• Knowledge and hands on facility with information technologies 

• Broadly based understanding of business organizations and individuals from a 
behavioral perspective 

• Broadly based understanding of how to analyze and solve problem. 
 
 

 

Figure 3: Components of Information System (Laudon and Laudon, 1991) 

Figure illustrate that IS involves people, organizations and technology.  IS literacy is more 

than just knowing how to program. To be information literate you must develop skills in 

analyzing and solving problems and in dealing effectively with people both at individual and 

organizational level. 

2.4 Theoretical Framework  
Theoretical framework is a conceptual structure from the collection of different models and 
theories accessed from different literature. It is linked with different variables of the problem 
situation which is linked through literature review of the survey, interviews, case studies and 
observations (Collis and Hussey, 2000; Sekaran, 2000).  
IS implementation issues have been explored a long before but the complexity of enterprise 
resource planning makes it hard to implement (Lucas et al., 1988; Delone and McLean, 
1992). Many authors have highlighted the success and failure factors for implementing ERP 
in organizations (Davenport, 1998; Bingi et al., 1999; Holland and Light, 1999; Koh et al., 
2000; Huang, et al, 2001; Umble et al., 2003; Mintzberg, 2004; Uden, 2005). 
Several, models have been developed for the problems and solutions of ERP implementation. 
For example a five phase model has been developed by Ross (1998) based on fifteen case 
studies of ERP implementation with design, stabilization, continuous improvement and 
transformation phases. A four-phase model of ERP implementation has been developed by 
Markus et al (2000) with chartering, project, shake-down and an onwards and upwards phase. 
Bancroft et al (1998) developed a model with phases construction, testing and actual 
implementation. Dong (2001) proposed a conceptual model for exploring the top management 
impact on enterprise systems implementation. Holland and Light (1999) proposed a model for 



 

 

strategic and tactical factors for implementing ERP with legacy system, business vision, ERP 
strategy, top management support, project schedule and plan, client consul
business process reengineering and software configuration, monitoring and feedback, 
communication and trouble shooting.  Umble 
implementing ERP with phases of clear understanding of strategic g
management, excellent project management, organizational change management, data 
accuracy, great implementation team, extensive education and training and focused on 
performance measure and multi site issue. Strathman and Roth (2002
al (2001) conducted a survey for ERP integration with existing systems for ERP 
implementation. Gargeya and Brady (2005
with functionality/maintained scope, consultants/project team/man
readiness training, deal with organizational diversity, planning, development and budget, 
adequate testing. In spite of this comprehensive 
internal and national environment 
and Palvia (2001). Therefore, 
factors for ERP in SWPI is Haung and Palvia (2001) which is given below.
 

Figure 4: Framework for ERP Implementation (Haung and Palvia, 2001)

Authors have selected Haung and Palvia
research. The framework is divided into two parts organizational and environmental. 
Organizational part consists of IT maturity, computer culture, business size, management 
committee, BPR experience 
regional, manufacturing, economy & economy growth and infrastructure. 
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strategic and tactical factors for implementing ERP with legacy system, business vision, ERP 
strategy, top management support, project schedule and plan, client consul
business process reengineering and software configuration, monitoring and feedback, 
communication and trouble shooting.  Umble et al (2003) identified success factors for 
implementing ERP with phases of clear understanding of strategic goals, commitment by top 
management, excellent project management, organizational change management, data 
accuracy, great implementation team, extensive education and training and focused on 
performance measure and multi site issue. Strathman and Roth (2002) and Themistocleous 

(2001) conducted a survey for ERP integration with existing systems for ERP 
implementation. Gargeya and Brady (2005) use a content analysis model with phases: work 
with functionality/maintained scope, consultants/project team/management support, internal 
readiness training, deal with organizational diversity, planning, development and budget, 

In spite of this comprehensive literature no one discussed the organizational 
internal and national environment factors with respect to ERP implementation

 the most complete model seems to highlight the implementation 
Haung and Palvia (2001) which is given below.

Framework for ERP Implementation (Haung and Palvia, 2001)

Haung and Palvia (2001) theoretical framework 
. The framework is divided into two parts organizational and environmental. 

Organizational part consists of IT maturity, computer culture, business size, management 
BPR experience variables while environmental part consists of government, 

al, manufacturing, economy & economy growth and infrastructure.  
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(2001) conducted a survey for ERP integration with existing systems for ERP 
a content analysis model with phases: work 

agement support, internal 
readiness training, deal with organizational diversity, planning, development and budget, 

literature no one discussed the organizational 
th respect to ERP implementation except Haung 

the most complete model seems to highlight the implementation 
Haung and Palvia (2001) which is given below. 

 

Framework for ERP Implementation (Haung and Palvia, 2001) 

theoretical framework to carry out this 
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Organizational part consists of IT maturity, computer culture, business size, management 
variables while environmental part consists of government, 
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Huang and Palvia (2001) explained that implementation of ERP can effect an organization in 
two ways: national/environmental and organizational/internal. Both categories comprises of 
five different variables. 
 

2.4.1 Organizational: Internal Factors 
BPR: Business Process Reengineering is a process management tool that always invokes 

process reengineering to redesign the working flow of organizational processes. Organizations 

who gives considerable time to BPR process reengineering more likely to succeed with ERP 

(Huang and Palvia, 2001). 

Manufacturing Strengths: ERP had greater functionality in manufacturing as compare to 

service industries. Therefore, manufacturing companies more likely to implement ERP 

(Haung and Palvia, 2001).  

Government Regulations: Governments play an important role for ERP implementation in 

large organizations. Huang and Palvia (2000) gave an example of Chinese government 

departments who are required to use accounting software to replace manual accounting 

systems for audit. As a result of this, financial accounting, software has become pervasive.  

Management Commitment: For proper ERP implementation, top management have to change 

their mindset through learning at all levels, because they are the key persons in every 

organization who play an important role for providing sufficient resources for implementation 

(Haung and Palvia, 2001).  

Regional Environment: Huang and Palvia (2001) claimed that a country’s culture may have 

an impact on ERP use e.g. Country A should have a big ERP market however; Country A 

presence is in infancy because large companies of Country A moved their manufacturing to 

other countries where ERP use is pervasive. It is an integrated system with different modules 

and if partner country do not use ERP so Country A companies are reluctant to use it either. 

Some countries hesitate to implement ERP because of low penetration of massive 

populations. 

2.4.2 Organizational: National Environmental Factors 
Economy and Economic Growth: Economic background of nation provides a solid foundation 

for IT/IS development for the ERP implementation in order to gain competitive advantage 

(Huang and Palvia, 2001).  

Infrastructure: Basic and IT Infrastructure play an important role for ERP implementation. 

The idea for the entire infrastructure is necessary to facilitate complete value chain 

management process among internal operations of the company and its suppliers, customers, 

banks or external environment (Haung and Palvia, 2001). 

IT- Maturity: Huang and Palvia (2001) also explained that level of IT maturity of an 

organization can significantly influence strategic decision in acquiring, better understanding 

of IS implementation, collaboration with ERP vendors, deploying IT/IS for the success of 

ERP implementation.  
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Computer Culture: Organization with a strong culture would have better understanding of 

application functionality, data management, and more accepting ERP systems. Employee’s 

attitudes towards computers and organizational dependence on computers play an important 

role for ERP implementation.  

Business Size: ERP systems were initiated by large organizations but now vendors are putting 

more efforts on small and medium sized organizations to put more resources to use ERP for 

taking competitive edge. 

2.5 ERP- Systems 
After 1990s development of advanced tools in information technology makes IS changed and 
a new IS development methodology came into the market i.e. ERP.  Many organizations 
around the world have been implementing ERP system to have uniform information system in 
their business and to reengineer their business process. Many operating and manufacturing 
organization have been able to achieve high levels of performance in today competitive 
environment by using various IT tools that automate their routine organizational activities 

(Langenwalter, 2000). ERP is designed to support medium and large business applications 

and processes. There is no single definition of ERP (Rosenum, 2000). ERP systems work as 
backbone of IS and promise to solve the problem of fragmented information by providing 
seamless integration of all the information flowing through the company across the different 
functional and business units, across organizational units and geographical locations in the 
world.  According to Wallace and Kremzar (2001) enterprise systems  links customers and 
suppliers into a computer supply chain, employ proven success for decision making, 
coordinate sales, marketing, operations, logistics, purchasing, finance, product development, 
and human resources. Davenport (2000) declared that you can view the holistic view of 
business from single information and IT architecture. It manages all the enterprise processes 
in a coordinated method, and provides timely and reliable information in order to make right 
decisions. It is the larger information system in terms of functionality of business, data, and 
for the generation of reports. It is complex, expensive, and difficult to implement (Mabert et 

al., 2001).  
There are five main vendors of ERP named as SAP AG, Oracle, People Soft, J.D Edwards 
and The Baan. SAP AG: SAP stands for Systems, Applications and Products in Data 
Processing they are leading package vendor with 32 % market share in 1999. It was founded 
by five engineers in 1972 in Germany. Company launched their first enterprise software name 
R/2 which was designed as a central database. In 1992 they dominated the market of ERP 
software by introducing client software product named as SAP R/3. Currently they are having 
more than 82000 installations in 120 countries (SAP Report, 2009). Oracle leads in database 
software market. They are second to SAP in the enterprise software market. People Soft is a 
software firm for human resource management established in 1987 and gradually expanded 
their software market to cater other corporate functions. J.D Edwards run by three partners 
and established in 1977. Their main area is to addresses business processes in finance, 
manufacturing, distribution, human resources and supply chain. The Baan was founded in 
Netherlands in 1978. Their products were simple to use and focused on financial aspects. 
They are the fifth largest vendors for ERP solutions. 
Bradford (2008) pointed some advantages of using ERP e.g. limited interfaces with single 
application architecture, lower costs if integrate successfully, access of information across a 
mix of applications, sole system to support organizational procedures and tasks, removal of 
small and unnecessary systems, automation of tasks with high impact and allow access to real 
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time data support of multiple currencies and languages for multinational, support for wide 
range of industries oil and gas, health care, chemicals, banking and power industries etc. 
Besides all these advantages many authors highlighted the risks for ERP implementation. 
Cotteleer (2003) claimed that there have been many reports of unsuccessful ERP 
implementations in famous organizations like Hershey to ship candy at Halloween, Nike 
losing shoe orders, and Foxmeyer’s failure to process orders. Umble et al (2003) reported that 
mismatch between ERP and organization can have significant impacts on organizational 
adoption, which can lead to implementation failure.  If there is a mismatch between business 
functions, data and output then the risks for ERP implementation will be high (Soh et al., 
2000). Different ERP implementation phases are associated with specific ERP 
implementation problems (Markus et al., 2000). ERP require greatest attention to its dynamic 
and evolutionary nature and it require a very flexible approach for implementation to a new 
venture (Cliffe, 1997). Cost and time and lack of consultancy also play an important role for 
ERP implementation failure (Bradford, 2008; Umble et al., 2003; Cotteleer, 2003). 

 
2.6 ERP Implementation Factors 
Many authors have written papers for the successful implementation of ERP. According to 
Aladwani, (2001) one can classify these strategies into ‘organizational’, ‘technical’, and 
‘people’ strategies. Authors like James (2004), Umble et al (2003), Al-Mashari and Zairi 
(2000), Gable and Stewart (1999), and Sarker and Sarker (2000) have given importance on 
organizational strategies for promoting ERP implementation success including change in 
strategy development and deployment, change in management techniques, project 
management, organizational structure and resources, managerial style and ideology, 
communication and coordination, and IS function characteristics. While James (2004), Umble 
et al (2003); Al-Mashari and Zairi (2000); Amoako-Gyampah (1999); Russo et al (1999); 
Sarker and Lee (2000) suggested issues of technical strategies that have been proposed to 
determine ERP success including technical aspects of ERP installation, ERP complexity, 
adequacy of in-house technical expertise, and time and cost of implementation. James (2004); 
Umble et al (2003); Amoako-Gyampah (1999); Gable and Stewart (1999); Russo et al (1999) 
and Computerworld (1998) highlighted the issues of people strategies including staff and 
management attitudes, involvement, and training etc. 
Before integrating organizational functions, managers must consider several important issues 

that will help them to decide whether ERP integration is the right choice for their business 

functions or not. These issues are classified into three categories:  Organizational, People 

and Technical. Authors have already discussed these three business functions in section 2.1 

they are also classified by Aladwani (2001) as ERP factors with organizational, people, and 

technological perspectives.  

2.7 Organizational Factors 
 

2.7.1 Top Management Commitment 
Many authors have given importance for the support of top management commitment and 
support for ERP project (Umble et al., 2003). Project approval, alignment with business goals, 
commitment, allocating resources, are the vital roles which top management should play for 
the success of ERP implementation (Al-Mashari, 2002; Sarker and Lee 2002; Muscatelloet et 

al., 2003). Role of the new system with organizational structures and responsibilities should 
be established and approved (Ferrario and Montagna, 2004 and James, 2004). 
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2.7.2 Effective Project Management 
Responsibilities of tasks should be assigned to individual or group of people to achieve 
success in project management. Project scope should be clearly defined and limited. It 
requires the involvement of business units and amount of BPR and current systems 
implemented (Rosario, 2000). Requirements should be analyzed against the benefits of 
organizations needs, if possible implement it at later stage. Time constraint should be in view 
when proposed changes will be done (Wee, 2000). Project milestones should be defined, 
critical paths should be determined and decisions should be taken, deadlines, schedule, and 
budget should be maintained properly. Involvement of human resource department is required 
actively in order to resolve conflicts that emerge while achieving projects milestones. 
Tracking of schedules, budget check and focus results against desirable outcome should be 
checked properly. Project commitment from project leader is required thorough out the life 
cycle of implementation someone must be available who run through the project in case of 
illness of project leader (Sarkar and Lee, 2003). 

 

2.7.3 Communication and Coordination 
Al-Mashari et al (2003); Al- Mandal and Gunasekaran (2003) and Ferrario and Montagna 
(2004) reported that effective communication, education and expectations are critical to ERP 
implementation. It needs to be communicated at every level of ERP life cycle. Importance 
should be given always to user input for their requirements, comments, reactions and approval 
(Al- Mandal and Gunasegaram, 2003). Project progress should be presented in front of 
organizational committee and top managers to show the current status of project. Any change 
in the objectives, updates, activities should be discussed with employees (Al- Mandal and 
Gunasekaran, 2003). 

 

2.7.4 Computer Culture 
Organization with a strong culture would have better understanding of application 
functionality, data management, and more accepting ERP systems. Employee’s attitudes 
towards computers and organizational dependence on computers play an important role for 
ERP implementation (Haung and Palvia, 2001). 

 

2.7.5 Change Management and Techniques 
Improvement strategies in ERP implementation involve change. Internal customers are critical 
for an organization to avoid the difficulties associated with this change (Al-Mashari and Zairi, 
2000; Aladwani, 1999; Aladwani, 1998). Change management is important in the entire life 
cycle of the ERP implementation. Rosario (2000) stated that change enterprise culture and 
structure should be managed by looking at three parameters: people, organization and culture 
of the organization. Successful ERP implementation requires strong willingness to accept 
change with computing ability, quality, and implementation efforts and management 
commitment for using the system.  Regular communication, working with corporate culture, 
identifying job aids for users and creating friendly environment will lead to successful 
implementation (Roberts and Barrar, 1992).  

 

2.7.6 Process Management  
Iterative business process reengineering require for successful implementation. Minimum 
customization and starting initial setup for business process reengineering is required. Rosario 
(2000) and Holland et al (1999) declared that reducing errors and to take advantage of newer 
versions modifications should be avoided. 
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2.8 People Factors 
 

2.8.1 Training and Education 
Sufficient budget should be allocated on users in the training sessions and software design 
process (James, 2004). Their objectives should be clear in order to understand the system 
(Umble et al., 2003). According to Wee (2000) support organization is also critical to meet 
user’s needs after installation. 

 

2.8.2 User Involvement  
User involvement is the part of change management. User should be involved in design and 
implementation of business processes and the ERP system (Umble et al., 2003). Special 
training programs to educate them should be conducted (Mandal and Gunasekaran, 2003; 
Bingi et al., 1999; Holland et al., 1999). James (2004) stated that separate budget should be 
fixed on various forms of education and training (Roberts and Barrar, 1992). 

 

2.8.3 Project Team 
Many authors focused on ERP life cycle implementation. According to Buckhout et al (1999); 
Bingi et al (1999); Stefanou (1999) and Rosario (2000) ERP team should consist of the best 
people in the organization. Sumner (1999) reported that team should consist of mixed people: 
consultants, skilled internal staff, project managers so they can develop technical skills for 
design and implementation. Building a cross-functional team also play a vital role. Business 
and technical knowledge are essential for the success of ERP implementation (Bingi et al., 
1999; Sumner, 1999). Wee (2000) declared that team members need to be assigned full time 
to for implementation and they should be co-located together to facilitate working together. 
According to Rosario and Wee (2000) team must be familiar with the whole structure of the 
organizational processes so they know what needs to be done handle complex business 
problems. Partnership trust between partner companies is vital and managed regularly with 
conducting meetings (Wee, 2000 & Stefanou, 1999). 

 
2.9 Technical and Strategic Factors 
 

2.9.1 Legacy System Management 
Al-Mashari et al (2003) and Ferrario and Montagna (2004) claimed that business and legacy 
systems are critical and important factors therefore; they require successful business setting in 
the initial phase of the project. Al-Mashari et al (2003) claimed that existing business 
processes, organization structure, culture, and information technology affect success of ERP 
implementation because it determines the IT and organizational change required for success.  

 

2.9.2 Time, Cost, Plan, Scope 
Throughout the lifecycle of project business plan, vision is needed to direct the ERP 
implementation. Business plan outlines the tangible benefits, resources, timeline factors, risks 
and total budget (Buckhout et al., 1999). There should be a clear business model of how the 
organization should operate behind the implementation effort (Holland et al., 1999; Wee, 
2000). Before the ERP implementation clear justification of problem area should be 
identified. Project mission and goals should be related to business needs and clearly stated and 
tracked (Holland et al., 1999 and Umble et al., 2003).   
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2.9.3 Installation, Complexity, Testing, Troubleshooting 
In order to avoid reconfiguration at every stage of implementation ERP architecture should be 
established according to requirements of the organization.  Testing and troubleshooting is 
essential part for ERP implementation (Wee, 2000). Project team member’s should work 
together to resolve the bugs of the system. They should work with diligently and patiently to 
solve the problem. Testing should be done in chunks because it is critical to implementation. 
Rosario (2000) claimed that proper tools, techniques and skill will aid in ERP success. 

 

2.9.4 Monitoring and Evaluation of Performance 
Continuous monitoring and feedback is an important part of any project implementation. 
Setting milestones and evaluating project progress should be monitored regularly. Short goals 
and objectives should be evaluated with regular feedback for achieving targets. Roberts and 
Barrar (1992) declared that measuring completion dates, quality, and cost of ERP 
implementation require project management and operational criteria. Continuous monitoring 
and feedback required from top management and project team to analyze the feedback 
(Holland et al., 1999). Regular reporting criteria should be evaluated based on the established 
metrics which generate regular reports. Feedback should be given back to users in the training 
session of reporting applications (Sumner, 1999). 
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3. Research Design & Methodology 
___________________________________________________________________________ 

Objective of this chapter is to provide an insight into the manner in which this 

research study was conducted. First it provide the brief overview of the research 

approach thereafter, the research methods, research process, data collection 

procedure and methods for analyzing empirical findings. Next, the quality 

assessment of the study was discussed with validity, reliability, generalizability 

and ethical considerations for the research.   
___________________________________________________________________________ 
 
3.1 Methodology 
Strauss and Corbin (1998) define methodology as a way of thinking about studying social 
reality and methods. It is a set of procedure and techniques for gathering and analyzing data. 
According to Hussey and Hussey (1997) research project sought to analyze and explain the 
purpose of the research. 
 

3.2 Research Purpose 
Goldkuhl (1998) claimed that the choice and implementation method of research is to 
facilitate by generating knowledge. Marshall & Rossman (1999, p.33) declare four ways of 
conducting research. 
 

Types of Research Description General Research Questions 
 

Exploratory • To investigate little- understood 
phenomena 

• To identify or discover important 
categories of meaning 

• To generate hypotheses for further 
research 

• What is happening in this 
social program? 

• What are the salient 
themes, patterns, or 
categories of meaning for 
participants? 

• How are these patterns 
linked with one another? 

Explanatory • To explain the patterns related to the 
phenomenon in question  

• To identify plausible relationships 
sharing the phenomenon 

• What events, beliefs, 
attitudes, or policies shape 
this phenomenon? 

• How do these forces 
interact to result in the 
phenomenon? 

Descriptive • To document and describe the 
phenomenon of interest 

• What are the salient 
actions, events, beliefs, 
attitudes, social structures 
and processes occurring in 
this phenomenon? 

Emancipatory • To create opportunities and the will to 
engage in social action 

• How do participants 
problematize their 
circumstances 

• and take positive social 
action? 

Table 1: Types of Research Source (Marshall & Rossman, 1999, p.33) 
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Underlying research conducted through exploratory and explanatory methods. Authors used 
exploratory study to investigate current status of IS to find out the holistic view of SWPI. 
Explanatory, because it examines a situation or a problem in order to explain relationship 
between variables and find out in-depth understanding of the phenomena.   

3.3 Types of Research 
Two types of research were used for underlying research i.e. qualitative and quantitative 
research. Explanation of both research are given below 

3.3.1 Quantitative Research 

Quantitative research methods were originally developed in the natural sciences to study 
natural phenomena. Quantitative method is structured in a way to obtain results in the form of 
structured data, numbers and statistics. According to Smith (1988) quantitative approach 
involves counting and measuring of events and performing the statistical analysis of a body of 
numeric data. The assumption behind this approach is that there is an objective truth existing 
in the world that can be measured and explained scientifically. While the main concerns of 
this approach are that measurement is reliable, valid, and generalizable in its clear prediction 
of cause and effects (Cassell and Symon, 1994). Payne and Roberts (2002) claimed that 
quantitative research operates fewer details for wider scope and explanation as compare to 
qualitative methods. Sometime researcher needs accurate counts rather than highly 
sophisticated and detailed studies.  
Underlying research has conducted the survey for first research question in order to get 
statistical figures and percentage satisfaction. For example one sub question for first research 
question was: “How much percent you are satisfied with the use of IS (30%, 50%, 70%, up to 
90%)”. Therefore, quantitative method is adopted for this research. 
 

3.3.2 Qualitative Research 
Qualitative research concerned to describe, decode, and interpret the meanings of phenomena 
occurring in their social contexts (Fryer, 1991). Qualitative approach gives the method of 
choice when description of the phenomena is desired (Sandelowski, 2000). It is a naturalistic 
observable fact and concerned with understanding the meanings which people attach to 
phenomena actions, decisions, beliefs and values within their social worlds (Denzin and 
Lincoln, 2000). The way in which people being studied understands and interprets their social 
reality is one of the central motives of qualitative research (Bryman, p.8, 1988). Such study is 
especially useful for researcher in case of who, what, and where of events (Sandelowski, 
2000). Aim of qualitative method is to provide in-depth understanding of the social world 
where researcher can learn about the social and material circumstances, their experiences, 
perspectives, and histories. The qualitative approach is about characterizing the data rather 
than quantifying it.  
Qualitative research is suitable for the second research question where authors have 
conducted several interviews with companies and collected their data, to get deep 
understanding of the problem area, to test hypothesis and to debate on critical discussion. 
Therefore, qualitative method is suitable for second research question in order to highlight the 
success and failure factors for implementing ERP.  
 
3.3.3 Quantitative and Qualitative Research 
Research designs are often equated with qualitative and quantitative research method, social 
survey and experiments viewed as prime example of quantitative research. On the other hand 
case studies as a prime example of qualitative research method (Vaus, p. 10, 2001). 
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Quantitative method in research employs theoretical and methodological principles, 
techniques (Sarantakos, p. 467, 1998). While qualitative method is the scientific observation 
that is recorded in numeric or some other standardized coding format (Ellis, p. 377, 1994). 
Rossman and Wilson (1991) declare three broad reasons to link qualitative and quantitative 
data: (a) to enable conformation of each other (b) for developing analysis it providing richer 
detail (c) to initiate new lines of thinking, providing fresh insight. Such approach also extends 
the scope of study by using different methods in different components. Qualitative studies 
persuade the reader and stressing the use of established procedure, leading to more precise 
and generalizable results (Miles and Huberman, 1994).   
Authors used both methods to interpret better understanding of complex reality of the research 
problems with implications of quantitative data 

3.4 Research Strategy 
Three major strategies that a researcher mostly used for their research purpose i.e. survey, 
case study, and experiment. But the importance of archival analysis and histories should not 
be ignored. According to Yin (1994) research strategy is determined by the type of research 
questions, control of the investigator over actual behavioral events and finally the degree of 
focus on contemporary issues as opposed to historical events. 
 

Strategy Form of Research 
Question 

Required control 
over behavioral 

events 

Focus on 
contemporary 

events 
Experiment How, Why Yes Yes 

Survey Who, What, Where, 
How, How much 

No Yes 

Archival Analysis Who, What, Where, 
How, How much 

No Yes/No 

History How, Why No No 

Case study How, Why No Yes 

Table 2: Research Strategy Source Yin (1994, p.4) 

Behavioral events and experiments are not suitable for this research because it does not fulfill 
the requirements of first research question. History is not suitable because focus of the 
research is on contemporary events. Archival analysis can be suitable for this research but it 
does not provide enough data to answer the research questions. Therefore; survey method was 
most relevant for this research to get quantitative results in statistical figures. Yin (1994) 
claimed that case study method is appropriate when researcher investigate objects in depth. 
Therefore, in order to answer the second research question authors require detail investigation 
to understand the phenomena and in depth analysis of contemporary events. Thus, multiple 
case study method is appropriate choice for second research question. 

 
3.5 Survey Research Strategy 
 

3.5.1 What is Survey? 
The word survey is often used to describe a method of gathering information from a sample of 
individuals. Survey is a systematic method for gathering information from a sample of entities 
for the purpose of constructing quantitative descriptors, and attributes of larger population that 
are the members of entities (Scheuren and Winkler, 1993). The attributes attempt to describe 
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basic characteristics or experiences of large and small populations in the world. Four basic 
types of survey are: via mail, telephonic, personnel and hybrid. Each format is very important 
in given circumstances. However, according to Yates (1998) size of the sample determine the 
purpose of the study. 

 

3.5.2 Survey Data collection Strategy 
 
Survey was designed into five phases for the current research 
 

• Planning and development of survey  

• Pretest  

• Revise final survey design and planning 

• Implementation of survey and data collection  

• Research analysis of data 
 
Below diagram illustrate the survey strategy process for the current research 
 



 

19 

 

 

Figure 5: Survey Research Strategy Process (Underlying Research) 
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Phase 1: Planning and Development of survey consist of two main processes: collect 
background data for planning survey design and survey design with three sub processes 
preliminary sampling draft design, preparing questions and developing preliminary analysis 
plan with report outline for survey.  
 
In the first process, data was gathered which were relevant to current research. Searching 
books, relevant material, internet sites and finding out tools and techniques for conducting a 
successful survey. In the second process survey design, a preliminary sampling design was 
prepared. It was a draft document for survey questionnaires which were going to ask from 
SWPI. Then a set of structured questionnaires was prepared with relevant theories as 
mentioned in chapter two. Last part, consist of analysis plan and a draft report for 
questionnaires which were used to analyze the final results of current research and prepare the 
final report for survey. 
 
Phase 2: Pretest Surveys consist of a pretest survey with some telephonic calls to check out 
the response from target people. Purpose of this phase was to note down all the obstacles in 
order to complete a successful survey. Following parameters were identified in pretest survey: 
telephonic calls with recording and writing answers in the text form, sending an electronic 
mail consisting of cover letter from the university which verifies the current research, 
conversion of text into Swedish language and making the subject important while sending 
email.  
 
Phase 3: Revise final survey design and planning consist of three main processes: revise 
analysis plan with final draft report for survey, revise questionnaires and preparing final 
version with the addition of new process named as electronic mail. 
 
In the first process, revision of final analysis and preparing the final draft report was outlined. 
Changes were made according to the obstacles highlighted in phase two.  In the second 
process questions were reviewed with language check and relevancy with existing theories of 
the research. Addition of recording answers via telephonic calls was also added with writing 
text of phone calls.  New process of electronic mail was added after pretest calls in phase two. 
Important parameters were also highlighted for the success of survey: university cover letter 
which shows the verification of students and valid research, conversion of text from English 
to Swedish language with a brief explanation of Information System theory for the respondent 
readability and for quick response, third parameter was to make a subject of email with high 
importance so the respondent can quickly reply to email.  
 
Phase 4: Implementation of survey and data collection follow the short strategy that was 
made in phase three with the name sending electronic emails and starting telephonic calls. 
Target group for emails were directors, project managers, IT managers, operation and 
maintenance engineers.  Due to lack of availability of some official emails addresses some 
emails were forwarded to customer care department with a short note: forward to concerned 

person please.  
Telephonic calls were conducted normally from 10am morning to 3pm afternoon. Recording 
of the call starts before the call was setup. With the response of respondents text was written 
down on the paper.  If the respondents showing more interest to answer questions then more 
questions were asked in order to get the holistic view of current situation. 
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After collecting data from email and phone calls separate raw data files was made where the 
entry of email response and phone calls were recorded. After completing the data collection 
data was verified against the raw data file with the validation check of email written response.  
 
Phase 5: Research analysis of data last phase of survey strategy was research analysis of data 
which consist of the following processes: analyze data, draft report, and prepare final report. 
After collecting the desired data from emails and phone calls it was analyzed against the 
questionnaires that were outlined in the phase 3. Figuring out the exact percentage from total 
number of target people to the final result was analyzed systematically in Microsoft Excel 
2007. Data was analyzed against each question and putting the final result into final draft 
report where the whole data was place together from phase one to five and reviewed number 
of times. Last step was to remove bugs from the final draft report for successful survey 
findings. 

3.6 Multiple Case studies Research Strategy 

3.6.1 What are Multiple Case Studies? 

According to Gillham (2000) case study is defined as “…one which investigates the case to 
answer specific research questions and which seeks a range of different kinds of evidence, 
which is there in the case setting, and which has to be abstracted and collected to get the best 
possible answers to the research questions. No one kind of source of evidence is likely to be 
sufficient or sufficiently valid on its own. This use of multiple sources of evidence, each with 
its strengths and weaknesses, is a key characteristic of case study research.”  
 
The case study is more useful when the line between the phenomenon and the environment is 
unclear. Yin (1994) claimed that it is based on several different sources where data collections 
and analysis is guided by theoretical assumptions. Case study is especially applicable when 
the purpose is to get a deeper understanding of the problem within a limited amount of time. 
Case study methodology describes the total situation as a combination of different factors. It 
focuses on the description of the process in which the behavior occurs; the study of individual 
or group behavior in its total social setting, and the comparison of cases leading to the 
formulation of hypothesis (Stake, 1994). Case studies are based on qualitative studies, which 
are often inductive and means that they focus on process, understanding, and interpretation 
rather than the deductive and experimental approaches. Case studies are used to a larger 
extent by social science especially in IS context (Lee, 1989). According to Stake (1994) there 
are three types of studies using the case study method. Intrinsic case studies: used for better 
understanding of the particular case. Instrumental: used to examine a particular instance to 
provide insight into an issue. Collective: where researchers jointly study a number of case 
studies in order to inquire into the phenomenon, population, or general condition.  
 
The second research question “What factors need to be considered while implementing ERP 
in SWPI?” could be connected to different categories that was stated in this research e.g. 
describing, understanding, evaluating, and to test existing theories. Implementation of ERP 
involves large and complex system development which makes it hard to comprehend. 
Therefore; authors choose to conduct case studies in order to get a deeper understanding of 
the implementation factors for ERP. 
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3.6.2 Multiple Case studies Data Collection Strategy  

Authors followed the eight steps of Carley (1992) for data collection and analysis of current 
research: 
 
Step 1: Deciding, the level of analysis: This step involves searching with single word, set of 
words, or with phrases. Unit of analysis for this research was to search from the entire 
journals articles. For the literature review section, focus of data collection was on MIS 
journals including MIS Quarterly, IS Research, IEEE Journals, Journal of Management IS, 
Information System Management, and Business Process Management Journal. In addition to 
this authors search the following databases: ACM digital library, Cambridge Journals, Ebrary, 
ELIN, Communication Abstracts, Encyclopedia of Information Science and Technology, 
Emerland, Google Scholar, Historical Abstracts, Gale Virtual Reference Library, LISA, 
Oxford English Dictionary, University Thesis.  
Terms and keywords used to search the articles were:  Information system, Components of 
Information System (Organizations, People, Technology), Framework for Implementing ERP 
Systems, ERP-Systems, implementation of ERP, ERP implementation factors management 
commitment success factors, failure factors, effective project management, computer culture 
for ERP, change management of ERP, user usability for ERP, BPR and ERP, ERP and legacy 
systems, ERP, Wind Power Information System, Swedish Wind Power Information system, 
Information system implementation, ERP complexity, ERP success, Enterprise Resource 
planning. Selection of articles was based on the abstract and title, if it provides the sufficient 
knowledge about the current research questions then the article was selected for further 
reading. 
 
Step 2: Number of steps to code: This step determines whether to code the specific or existing 
concepts. Authors decided to select the inductive approach to identify the factors following 
Berg (2004) for analyzing the data. 
 
Step 3: Frequency of concept: this step helped the researcher to allocate the frequencies to 
factors. Authors allocated frequencies for better understanding of factors for conclusion part. 
 
Step 4: Distinguish among concepts: authors follow the same concepts as highlighted by 
Haung and Palvia (2001). But in the case of people perspective authors merge the concepts of 
user involvement, training and education into one perspective. 
 
Step 5: Rules for coding steps: in order to maintain consistency and validity of research there 
are some rules that must be followed for coding steps. Authors followed different techniques 
for this step. First authors read the articles and note down the important, highly important, 
critical and highly critical factors in terms of ERP success and failure. Second, revision of 
articles in order to find out similarities of factors that matches with each others. Third, each 
category examined thoroughly in order to avoid the collapse with other categories. Fourth, all 
the categorized terms were reviewed again to determine the new term. 
 
Step 6: Irrelevant Information: This step involves the information that was not coded in the 
research. Because the current research focuses on highlighting ERP implementation factors 
therefore, authors include only those concepts of text which were relevant to research 
questions. 
 
Step 7: Text Coding: in this step authors code the text manually following from step 1 to 5. 
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Step 8: Analyze Results: In this stage authors review all the factors in terms of frequency they 

allocated with critical evaluation and discussion of different researcher. 

3.7 Data Collection Method 

3.8 Primary Data and Secondary Data 
Data that is collected for the specific purpose is called primary data e.g. interviews, surveys, 
direct observation and logs etc. While secondary data consists of existing available data or 
external sources of data e.g. articles, books, archival records, magazines newspapers etc 
(Lundahl & Skärvad, 1992). Primary sources are those that were written by the people 
directly involved and at a time with the period being investigated. While secondary sources 
discusses the period of studied (Finnegan, p.141, 1996). Primary data is collected specifically 
to address the problem in questions and conducted by the researcher. While secondary data is 
in the form of published or electronic form. Authors have used both sources of data for their 
research purpose. Authors have conducted physical interviews, telephonic interviews and mail 
survey questionnaires to collect their data else they also reviewed books, articles, databases 
and different search engines on internet.  

3.9 Interviews 
Stewart and Cash (1991, p.3) perceived the interview as “… a process of, relational 
communication, with a predetermined and serious purpose designed to interchange behavior 
and involving the asking and answering of questions”. According to Yin (1994) interview is 
the most important source of data collection. Interview can be described as an interaction via 
telephone, mail, or in person between the interviewer and respondent (Eriksson and 
Wiedersheimpaul, 1997). It is the interaction between two or more people and help to gather 
the valid and reliable data that are relevant for research question and objectives (Saunders, 
Lewis and Thornhill, 2000). 
 

3.10 Types of Interviews 
Three types of interviews were conducted by authors for their data collection procedure i.e. 

structured, semi-structured and unstructured  

3.10.1 Structured Interview 

Interviews that are conducted in face-to-face format or using telephone to ask set of questions 
in order to obtain data for aggregation and analysis. According to Kumar (2005, p.125) an 
interview schedule list of questions, prepared by interviewer to ask from respondent (this may 
be face-to-face, by telephonic or by e-mail). In this type of interview identical set of questions 
have been asked from each participant which are fixed, standardized and in given order. 
Structure of the questions can be open-ended, closed- ended with ordered response choices, 
closed-ended with unordered choices. Structured interviews use questionnaires based on 
predetermined and standardized set of questions. The respondent read out each questions and 
record, the response on standardized schedules (Lews and Thornhill, 2002). One of the main 
advantages of the closed ended or structured interview is that it provides uniform information, 
which assures the comparability of data (Kumar, p. 126, 2005). The aim of this interview is to 
project data from a sample to a target population.  
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3.10.2 Semi-structured Interview 

These types of interviews are conducted by following the interview guide, where more or less 
open ended questions are asked from respondents. A researcher can collect the data in the 
form of textual information obtained. The objective of questionnaires for this type of 
interview is to cover the set of questions with flexibility and varying level of standardization 
(Flick, 1998, p. 94). The order of the questionnaires may vary depending on the response of 
respondents. These types of interview are normal open ended with aiming to achieve 
particular information about content, topic, and theory. These types of interviews also ensure 
that data will be collected by note taking or by recording in tape devices (Saunders, 2000). 
 

3.10.3 Unstructured Interviews 
Saunders (2000) claimed that unstructured interviews normally done in a face-to-face format 
to explore in depth a general area of your interest. The goal of interview is to share the 
respondent knowledge. Face-to-face interview allow interviewer to discuss open-ended 
question to get in depth understanding of the problem. Researchers are more committed to 
allowing the people involved to speak and discuss in detail the problem situation. Face-to- 
face interview, therefore, has become the shared task of collaboration (Hoffman, 2007, p. 
319). 
 
Authors conducted structured, semi-structured and unstructured interviews, in the form of 
telephonic and face-to-face for data collection process. Authors use structured interview 
questions for survey data collection. Survey data collection was semi- structured to some 
extend also because; authors ask some questions where respondents show more interest. 
Although, current research is also done with semi- structured interview where authors asked 
questions for their case studies data collection with some open ended questionnaires. 
Unstructured interviews were conducted when authors took a face to face interview with SQL 
Systems (Manufacturer of Göteborg Energy) for open discussion. 
 

3.11 Analyzing the Empirical findings 

3.11.1 Analyzing Survey Method 

Quantitative perspective is appropriate method used to analyze the survey data. According 
to Israel (1992) most of the mail and telephonic surveys use closed format questions, with 
definite response options. Such type of data requires the use of statistical methods that are 
appropriate for categorical data. Analysis of single question in a survey is simple, where 
responses are distributed among different categories. Using statistical software, percentages 
can be calculated and information from tables can be drawn in graphical format.  Israel 
(1992) stated that "tabular analysis, using two-way and three-way tables, can be used to 
describe relationships between an item and others in the survey. Selection of the variables to 
include in any tabular analysis should be based on theory, research findings". Authors have 
used Israel (1992) method to analyze the first research question results i.e. which information 

systems are currently used by Swedish Wind Power Industry. 

 3.11.2 Analyzing Multiple Case Study Method 

Miles and Heberman (1994) claimed that different procedures are used to analyze the 
qualitative data. Most of the data collection was done after finishing the data collection. It is a 
continuous process where different components add to analysis cycle successively.  Miles and 
Huberman (1994) define data analysis as three corresponding flows of activities:  data 
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reduction, data display, and conclusion. Authors follow the iterative qualitative data analysis 
model of Miles and Huberman (1994, p. 12) for current research which is given below. 
 

 

Figure 6: Iterative qualitative data analysis model (Miles & Huberman, 1994, p. 12, modified by 

authors) 

For the first part of data reduction: it should not be considered separate from analysis but as 
part of it. In order to conclude final conclusion with verification, reduction of the data analysis 
helps to sharpen, sort, focus, discard, and organize the data in a way that allows for final 
conclusions to be drawn and verified. Data can be reduced and transformed through selection, 
summary, paraphrasing, or larger pattern. Second activity for data analysis is the data display. 
Purpose of this activity: taking the reduced data and displaying it in an organized, compressed 
way so that conclusions can be more easily drawn.  With data reduction, the creation and use 
of displays is not separate from analysis but is a part of it “a major avenue to valid qualitative 
analysis”. Final activity for qualitative analysis is conclusion drawing and verification. 
Researcher begins to decide what things mean here.  Noting regularities, patterns, differences, 
similarities, explanations, possible configurations, causal flows, and propositions are part of 
this activity.  However, Miles and Huberman (1994) also add that the competent researcher 
should hold such conclusions lightly, while maintaining both openness and a degree of 
uncertainty.  For the current research the large amount of data collected from interviews have 
been analyzed by categorizing, clustering, and sorting based on the Miles and Huberman 
(1994) approach. 

3.12 Quality Assessment of Thesis 
Studies have confirmed that quality is a multi-dimensional concept (Huang and Wang, 2004). 
Quality of the data depends on both the subjective perception of the data and objective 
measurements based on data set. For quality improvement, data have to be collected about 
performance (Rethans et al., 1996). When researchers wish to collect these data for quality 
assessment they face several problems which have to be solved before the process of quality 
improvement can be successful. According to (Bell, 2006) method you use for data collection 
is most important to criticize and give attention to the chosen method. It is important to look 
the type of study which is intended to be conducted, in the matter of validity and reliability. 
For the current research authors will explain and discuss about reliability, validity and 
generalizability in order to make this research valid, reliable and generalizable. 

3.12.1 Reliability 

According to Bell (2006) reliability is the procedure, to collect data through selected 
collection techniques for absent of random errors under similar circumstances. It is the 



 

26 

 

agreement between two efforts to measure the same trait through similar methods. Reliability 
is necessary for validity to make study reliable (Lundahl and Skärvad, 1999). There are 
several ways to achieve valid study; one is to use an interview guide which is accurate and 
well designed. Another way is the compilation of the empirical findings, which should be 
done in the short time period, e.g. after conducted the interviews. If compilation of data is 
fast, it increases the chance of correctness in the empiric material but it is important to give 
respondents an opportunity to review the compilation afterwards to correct any mistakes made 
in it (Holme and Solvang, 1997).   
 
Current research is reliable because, authors follow the interview and survey guide properly. 
For survey interviews and case studies reliability authors consider many consideration e.g. 
advantages and disadvantages of  interview questions, preparing written objectives of the 
research, objectives reviewed by supervisors and colleagues, selecting individuals carefully 
for reviewing objectives, taking permission from university, using permission letter from 
university, reviewing literature related to the objectives, preparing feasibility and time line for 
population of interest, carefully conducting analysis of questionnaires, asking supervisor and 
colleagues to respond questionnaire for an item analysis, avoiding sample of convenience, 
recording the phone calls, writing down names and designations of people, noting down 
phone call time, considering the importance of precise and detail answers, preparing a table of 
frequencies according the literature review, calculating percentages and arranging them in 
table, constructing the graph carefully, using the median as average, using mean as the 
average of interval data, using interquartile range of as measure of variability if median has 
been selected as the average, making a separate contingency table when unequal number of 
respondents, examining difference among averages, evaluating percentages carefully, citing 
all the parts of research with referring to literature, describing research methods carefully and 
discussing them critically. Therefore, authors believe that considering all above factors will 
result in reliable data for current research.  

 

3.12.2 Validity  
Carmines and Zeller (1979, p.23) reported that validity is fundamentally "concerned with the 
extent to which a particular measure relates to other measures consistent with theoretically 
derived hypotheses concerning the concepts or constructs that are being measured." Validity 
can be defined as the extent to which obtained measures approximate values of the “true” 
state of nature. The concept of validity is very complicated; according to Bell (2006) it refers 
to stated interview questions succeed in describing what they are meant to do describe. This 
concept means that if questions have the intention to lead to a specific empirical findings, it 
will be consider valid, if that specific empirical finding came out of that question. To achieve 
that, the right kind of question must be asked to a fitting respondent. If a question is not 
reliable, it cannot be valid but if the reliability of a study is high it does not mean that the 
study automatically is valid (Bell, 2006). This is the connection between two concepts which 
means that in order to achieve validity, a well designed data collection technique is vital. To 
obtain a high validity it is also important that asked questions reflect the purpose and stated 
research questions of the study. Furthermore; it is necessary to explain the question for the 
respondent thoroughly if needed, to avoid a misinterpretation of the asked question (Lundahl 
and Skärvad, 1999). 
 
In order to validate the research authors followed the Carmines and Zeller (1979, p.23) 
approach to measure the consistency by developing hypotheses with concepts. After 
analyzing the questionnaires with existing literature authors found the similar type of results 
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which were exist before in the literature. Authors, prepare reliable documentation for survey 
and interviews in the start of research by asking numerous persons and contacts, to validate 
the research. Due to low level speaking of English in Sweden authors selected the English 
speaking persons who can easily understand author’s language and questionnaires. Authors 
took considerable time from interview respondents for valid answers. Authors explain their 
questions in details before a respondent can answer to this; meanwhile authors record their 
answers in MP3 format in laptop. After getting the right data from, right person’s authors 
correlate their results with other chapters to make consistency of research. Considering all the 
facts authors believe that their findings are valid. 

 
3.12.3 Generalizability 
The word 'generalizability' is defined as the degree to which the findings can be generalized 
from the study sample to the entire population (Polit and Hungler, p. 645, 1991). The concept 
of generalizability is the extent to which research findings and conclusions from a study, 
conducted, on a sample population can be applied to the population at large. The term 
generalizability is about how the conducted study reflects the reality of research (Lundahl and 
Skärvad, 1999). To achieve generalizability, theories or conclusions must be generated which 
are generalizable to the whole population. George et al (2004) argues that the development 
processes of different systems are more similar then they are unlike.  
Underlying research starts with literature review of wind power industry IS and ERP articles 
of success and failure factors, gathered data from more than twenty two companies, detail 
analysis of two case companies with five interviews, suggestions from ERP and SAP senior 
consultants, extensive literature study and knowledge gathered in two years education of 
study, can lead the research to make it generalize. Therefore; authors claim that this research 
have achieved generalizable results that are applicable for other ERP systems implementation 
in SWPI. Highlighted factors and a model of knowledge sharing in ERP implementation of 
this research may not work as suggestions of improvements for all companies, because 
authors don’t know their needs and requirements, but this research can help as important 
issues to take into consideration before implementing ERP systems for SWPI. 

 
3.13 Ethical Considerations 
According to Leach (1998) ethics is define to be traditional standards of conducting 
profession. When applied to research, ethics gives guidelines that define acceptable decisions 
and actions during the research process (Riddick and Russell, 1999). Ethical issues arise at 
every stage of academic work when it is being accomplished and later when it is written up as 
thesis, report, or a manuscript for publication in journals. As we know every research work 
required participation of human respondents, specifically human resources professional, 
certain ethical issues were addressed. Ethical issues are necessary for the purpose of ensuring 
the privacy as well as the safety of the participants.  Researchers have a responsibility both to 
safeguard the interests of those involved in, or affected by, their work, and to report their 
findings accurately and truthfully. 
All the respondents of the research were clearly informed by the anticipated benefits and 
potential hazards of the research, respondent right to abstain from participation, their right to 
terminate at any time, and confidentiality of their replies, no inducement and pressure to 
participate in the research were applied. Confidentiality of the participants was also ensured. 
No information about revealing the identity of individual will be included in the final report 
only relevant details that helped in answering the research questions were included. Authors 
take permission from the university department by taking a permission letter for conducting 
this research. Authors highlighted all the methods and procedures to produce the final report 
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and not kept confidential any information that relate to this research. Authors consider all the 
aspects that can harm emotionally and create personal bias for the other people. Authors 
choose the best possible methods which can most beneficial for this research.  
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Figure 7: Overall research design and methodology process for current research
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3.14 Overall Research Design and Methodology Process 
The above diagram showed the six steps that explain the author’s path which they were 
followed to manage this research. The process consist of six steps: research area selection, 
literature review selection, research methodology, analyzing empirical findings, findings and 
discussion and conclusion. Below the explanation of these steps given 
 
Step 1: Research Area Selection: In the start of research authors selected three main areas to 
conduct this research; European wind power industry, Scandinavia wind power industry, and 
Swedish wind power industry. Due to time limitation and scope of research authors selected 
Swedish Wind Power Industry to conduct this research. 
 
Step 2: Literature Review Selection: In the second step authors study the different, articles, 
books, and journals, to review the state of art in this area. Authors divided the literature 
review section into four subparts to make a connection between literatures. These four parts 
consist of Swedish Wind Power Information systems, components of information systems, 
enterprise resource planning (IS) and the selection of Haung and Palvia (2001) theoretical 
framework to conduct this research. Based on this literature review section authors finalize 
their first chapter of the research, where authors defined problem area of the research, 
research questions, aims and objectives  and scope and limitation of the research. 
 
Step 3:  Research Methodology: In the third step authors chooses the survey and multiple case 
study methods to take the holistic view of information system used by SWPI (first research 
question) and highlighting the factors that need to be considered while implementing ERP in 
SWPI (second research question).  Authors used quantitative research method for survey and 
qualitative for multiple case studies. Data collection was done by using primary and 
secondary resource where authors conducted several interviews using structured, semi- 
structured, and unstructured questions. Quality assessment of the research was also defined by 
using reliability, validity, generalizability, and ethical issues to match the final results of 
research.  
 
Step 4:  Analyzing Empirical Findings 
Empirical findings were analyzed based on the qualitative and quantitative research 
approaches. Authors used tabular analysis method of Israel (1992) for first research question 
conducted for survey. And iterative qualitative data analysis model of Miles and Heberman 
(1994) for second research question. Based on the step 3 and step 4, authors defined their 
third, fourth, and fifth chapters for the current research. 
 
Step 5: Findings and Discussion: This step was based on the step 4 in which authors, compare 
the analysis results, with the literature, of different researchers. Based on this detailed 
discussion authors highlighted the implementation factors with three categories: Important, 
Highly important, and Critical. At the end chapter 6 was constructed for this research. 
 
Step 6: Conclusion: Authors finalized the conclusion for this research based on the survey 
results and highlighted factors. Authors measured the quality assessment of the current 
research through reliability, validity, generalizability and ethical issues defined in step three. 
In the last step of study, authors identify future directions and stakeholders of the research by 
giving their personal reflection for the whole research process. 
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4. Empirical Findings for Survey 
___________________________________________________________________________ 

Objective of this chapter is to present the empirical findings for the Survey. It 

first provides the brief overview of the Survey and questionnaires. Next, the 

analysis of the questionnaires was discussed with their justifications. In the last, 

survey findings were discussed with critical assessment and discussion.  
___________________________________________________________________________ 

4.1 Survey Overview 
Objective of the survey was to get holistic view of Information Systems used by Swedish 
Wind Power Industry. Questionnaire was sent by electronic mail in Swedish language near to 
seventy five email addresses. Reply converted to English language with the help of Google 
Translator. Near to hundred telephone calls were conducted with five detailed telephonic 
interviews. Normal time period for per call was three to five minutes and for detailed calls 
was nine to fifteen minutes. Survey started in the second week of March 2010 with some 
pretest calls and finished at third week of April 2010. Target group of people for data 
collection were: IT project managers, CEO’s, directors, wind operators, consultants, 
manufacturers, operation and maintenance managers project developers, and wind authorities. 
Strategy for survey is given in chapter three (Section 3.5.2, page #18). 

4.2 Survey Questionnaires  
Questions that were asked from SWPI are given below: For more details about survey 

questions see (Appendix A, page # 98) 

Question 1: Do you use any Information System for wind energy purposes? 

Question 2: Are you satisfied with its use?  

Question 3:  Enter a few negative and positive things about it.  

Question 4:  Do you intend to buy it in the future?  
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4.3 Survey Results  

S.No Companies Questions 

  Question 1 Question 2 Question 3(Negative) Question 3( Positive) Question 4 

1. Kafjärdens 
Vindkraft AB 

Don’t have any IS X X X In Future (1 to 2 

Years) 

2. Stena Renewable Vestas Online 

Business 

( Excel for compiling 

information) 

60 to 80% Not suited for 

follow-up ratios as 

MTBI and MTBF in 

a simplified and 

standardized 

manner 

Good and stable 

system via fiber.   

Easy to generate 

reports and get the 

numbers that are 

tailored to the 

standard reports. 

X 

3. Ledsjö Wind AB Don’t have any IS X X Want to buy Ljusterö 

in the Stockholm 

archipelago 

Want to buy but 

delayed because of 

active group of 

opponents (In future) 

4. Arise Windpower 
AB 

DCS-system (Vestas 

online System) 

40 to 60% Quality of data 

security, Client 

version not contain 

enough technical 

details to make the 

necessary technical 

analysis 

Snapshots are 

visualized well 

Not interested 
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5. Siral AB Vestas Online 

Buissness and ditto 

Compact, WindPRO, 

Exel, Custom Software 

Development, WASP 

60 to 80% Vestas software has 

no support for 

mobile use which 

would have been 

desirable 

X 1 to 4 months 

6. Triventus 

Energiteknik AB 

 

Microsoft Access, 

Excel-blad, 

egenutvecklad 

programvara, Pyramid 

40 till 60% Several different 

programs to solve 

business, it was 

facilitated by one. 

 

We keep running the 

business in a cost 

effective manner. 

        1 to 2 years 

When the business 

will change they 

might have to change 

to more customized 

system 

7. RGP Vindkraft 

 

Don’t have any IS X X X In the future 

8. Svenskvattenkraft 
AB 

 

We have not come so 

far in our project that 

we have some wind 

farms in operation 

Please check 

www.favonius.se 

X X X 

9. Skellefteå kraft Ms project , Excel 40 till 60% Outside person use 

to handle all work, 

more expensive 

X X 

10. Umeå energy DCS (Vestas online 

system),  Enercon 

SCADA for Enercon 

Wind Turbine 

60 to 80% One cannot group 

the alarms / events, 

which are needed 

when the system 

contains nearly a 

Excellent for the 

ability to log sensor 

data over time such 

as: Temperatures in 

1 to 4 month 
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thousand events and 

alarms! 

stock mm 

 

11. Rabbalshede kraft Don’t use any IS X X X In the future 

12. O2 Vindkompaniet Own System 80 to 90 % No negative effect X 1 to 2 years 

 

13. Vattenfall Vindkraft 

AB 

SAP, Cooperation with 

Vestas Online 

Business and Siemens 

AB 

More than 90% Complex system and 

Material 

management 

Module missing 

Good with report 

handling 

X 

14. Nordisk Vindkraft DCS-system,  Vestas 

online business 

X Unable to answer 

because they did not 

test the system yet 

for evaluation 

System used for 

allover performance 

for the O& M 

We have a plan to buy 

Coswin 7i in future. 

15. E.ON Vind SAP 60 to 80% It is a complex 

system 

Easy maintenance of 

records 

X 

16. Greenwind AB X X X X In  future 

17. Wallenstam energi Own System Flexible with 

their system 

X X X 

18. Dahlin energi AB Skarda software 80 to 90 % Not for the big one Good for small 

maintenance tasks 

Not interested 

19. Göteborg energi MP 5., Info 7i, Wind 

Pro EAM (Latest 

60 to 80% It’s a big IS. Some 

time bugs came. 

Now working fine 

Integrated like an 

Not Interested 
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Table 3: Empirical findings for survey 

 

AB Version) Many versions of 

the software 

ERP 

20. Vida vind AB X X X X In the future 

21. Skellefteå 
energiunderhåll 

SKF Asset 

Management Software 

80 to 90% Need training for 

large scale wind 

farm. 

Decision support 

module missing 

Good for condition 

based asset 

management 

X 

22. Slitevind SPM 80 to 90% Decision support 

module missing 

Good for condition 

based asset 

management 

X 
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4.4 Swedish Wind Power IS 
The following listed IS are playing more or less important role for SWPI. Compilation is based 
on the empirical findings of the survey questionnaire. Authors categorized IS for SWPI into three 
parts: Wind energy specific, project planning and administrative.  

4.4.1 Wind Energy Specific 

Wind energy specific IS are Vestas Online Business, SAP, SPM, SKF AM, EAM and Skarda. 
Explanations for them are given below. 
 
Vestas online Business: Vestas Online Business has the maximum share in SWPI. Most of the 
Swedish Wind power companies are using this IS. It’s the product of Vestas, who are the larger 
manufacturer for wind accessories in Sweden. The company head office located in Malmö. 
Vestas Online Business used this for modern wind power plants. The system is flexible for data 
acquisition i.e. SCADA System. It covers extensive range of monitoring and control functions for 
wind power plants. There is a central server which controls the collection, storage and intelligent 
processing of data from the entire wind power plant. This system is based on SCADA System 
platform that allows the exchange of data with external units such as weather stations and other 
monitoring systems. Features of Vestas Online Business are easy to monitor performance, 
produce detailed tailored reports, optimize production level, plant performance summary in text 
and graphical format, productivity presentations, control and monitoring of wind turbines, real 
time active and reactive power control of the entire wind power plant, instant online data 
availability with status of power, wind speed, voltage, current temperature and alarms. In spite of 
all these benefits some constraints exist i.e. Vestas Online Business is not suited for follow-up 
ratios as mean time between inspections (MTBI) and mean time between failures (MTBF) in a 
simplified and standardized manner. Problem in the quality of data security, client version does 
not contain enough technical details to make the necessary technical analysis. Further one cannot 
group the alarms and events, which are needed when it contains nearly thousand of events and 
alarms. 

 
SAP: SAP is the product of German Software Company named as SAP AG. It is abbreviated as 
"Systeme, Anwendungen, Produkte in der Datenverarbeitung" which basically means "Systems, 
Applications and Products in the area of data processing".  SAP PM R/3 is the latest product of 
SAP AG. ‘R’ stands for Real time data processing; ‘3’ stands for three tier architecture which 
means that compatibility with multiple platforms such as Unix, Linux, Microsoft Windows. It’s a 
huge IS (Stengl and Reinhard, 2001) which is used to coordinate business resources of different 
departments activities such as: manufacturing, supply chain, project management, data 
acquisition, audibility, fast moving workload, scheduling, cost management, resource controlling, 
maintaining work history, effective maintenance planning, providing feedback for analysis, work 
tasks and frequencies etc. SWPI used this IS for sales and distribution, material management, 
production planning, quality management, plant maintenance, human resource, accounting and 
controlling, managing assets and controlling the work flow of projects. It’s expensive and 
complex system as compare to other IS. Companies having strong financial background 
implement this system and it requires couple of months to train a normal user for it.  
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SPM: SPM instruments have several years of experience in various fields of industry and SPM 
system is one of them.  This IS provides an early warning of a component’s deteriorating 
operating condition. Main feature of SPM is to check out planned maintenance and replacements 
with shortest possible downtime. It is easy to handle condition information, technically and 
economically adjusted to the requirements of each individual plant with SPM. SWPI used this 
sensitive system to enhance the life time of the plant. SPM provide the facility to avoid 
production losses and secondary damage that incurred through the failure of critical parts 
especially for generator and gearbox bearings. It’s a module based system which covered the 
issues of energy calculation, layout optimization of wind farms, and evaluation of wind speed and 
analysis of wind data for detailed reports. It is suitable for developing offshore and onshore wind 
energy projects. Key users for this system are project managers, developer and wind engineers.  

 
SKF AM: SKF is the name of the company which is famous for asset management services and 
producing bearings for industries.  SKF AM is also known as SKF @ptitude Asset Management 
System where symbol ‘@’ represent the gateway to achieve efficiency and effectiveness. SKF 
AM is a bit different system from other IS used by SWPI.  SKF built this system by analyzing the 
machine reliability expertise and experiencing their customers in every industrial sector. SKF 
AM consists of five main modules with their sub modules. Modules consist of resource planning, 
decision support, computerized maintenance, on-line surveillance protection, processing data, and 
periodic vibration monitoring. SWPI used it to achieve overall equipment effectiveness and 
efficiency.  

 
EAM: EAM stands for enterprise asset management. It is designed to help companies to maintain 
their assets and capital equipment. It’s a module based IS used to address for wind power projects 
and developers, turbine manufacturer, consultants, project managers, utilities and for authorities. 
This system is suitable for developing offshore and onshore wind power projects. Companies can 
track and depreciate the value of the wind turbines and machines using EAM. It usually used for 
operation and maintenance activities. It’s a complex system user’s face problem with the 
usability issue.  
                                   
Skarda: Skarda is used for wind climate and wind farm energy analysis. It’s a small system 
which is used to maintain limited amount of data and information. This system is good for 1 to 20 
turbines for wind data analysis, wind energy settings, wind farm efficiency, and for spatial 
calculations. It is limited to wind climate and energy calculations, there is no external database 
connection exist with this system. It is used to address consultants, wind farm developers, 
engineers, turbine manufacturers and project managers. 
 

4.4.2 Planning Specific 

Microsoft project is used for wind energy planning purposes.  

 
Microsoft Project: Microsoft project was developed by Microsoft. SWPI used it for planning 
wind projects, portfolio management, resource management, project collaboration and time 
management.  Project managers, developers, key and normal users used this system. The system 
is suitable for special tasks but limited to project management activities.  
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4.4.3 Administrative Specific 

Microsoft Access and Excel is used for administrative work for wind energy purposes.  
 
Microsoft Access and Excel: Both are developed by Microsoft Corporation. Used for universal 
purposes of wind projects.  Not suitable for high oriented tasks which can run complex projects 
and save reliable information.  

4.5 Survey Analysis 
Authors have used tabular method of Israel (1992) to analyze the survey results 
 

4.5.1 Question One & Two  
 

Question 1 and 2: Do you use any IS and intend to buy in future? 

 

Issues 
 
 
 
Information System Usage 

 Total 
Numberof 
IS 
 
22 

Results 
 
 
 
11 

Percentage 
 
 
   
50,00% 

Access, Excel, Ms Project   22 2 9,09% 

Own System    22 2 9,09% 

Don’t Use any IS:    22 1 4,55% 

Have but interested in future                      22 4 18,18% 

Don’t have but interested in future  22 3 13,64% 

Others      22 3 13,64% 

Table 4: Use of IS and Intend to buy in future 
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4.5.2 Result Justification: Question One and Two 

For the question one ‘Do you use any IS’ a total of 22 companies replied from 75. Response rate 

was near to 30%. Out of these 22 companies further division of companies were made into five 

sub categories i.e. wind energy specific, project planning, administrative purpose, own system 

and don’t used IS.  The response rate for out of these 22 companies for each category was the 

following: Wind Energy Specific (50%), project planning (9.09%), administrative purpose 

(9.09%), own system was (9.09%) and for don’t use any IS (4.55%). 

For question two ‘Do you intend to buy in future’ sample was selected from the replied 

companies (22) with three categories: Companies who ‘have the IS but interested in future’, 

‘don’t have the IS but interested in future’ and third was ‘others’. The response rate for each 

category was (18.18%), (13.64 %), (13.64 %) respectively. Below you can find the graph for each 

category for question one and two. 

 

Figure 8: Use of IS and intend to buy in future 
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4.5.3 Question Three 

 

Question 3: Which is the mostly used IS in Swedish Wind Power Industry? 

 

Maximum Share of IS   Total  IS Results Percentage 

 

Vestas Online Business 

 

  

11 

 

6 

 

54,55% 

SAP    11 2 18,18% 

SPM    11 1 9,09% 

SKF AM    11 1 9,09% 

EAM    11 1 9,09% 

Skarda    11 1 9,09% 

       

Table 5: Mostly Used IS in Wind Energy Specific 

4.5.4 Result Justification: Question Three 
 
Authors categorized this question to the subpart of question 1 (‘Do you use any IS’). For this 
question a total of (11) IS were selected from the total of (22) replied companies for the wind 
energy specific category. Vestas Online Business having the maximum number of shares in 
SWPI with the response rate of (54.55%), SAP is on second number with a response rate of 
(18.18%), SPM, SKF AM, EAM and Skarda having the same response rate of (9.09 %).  Below 
you can find the graph for maximum share of IS. 
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Figure 9: Maximum share of IS in Wind Energy Specific 

4.5.5 Question Four 

 

Q 4) Are you satisfied with the use of Information System? 

Companies     
                                      

Satisfaction 
 

Average Satisfiction 

Stena 
   

60 to 80% 
 

70% 

Arise 
 
  

40 to 60% 
 

50% 

Siral  
 
  

60 to 80% 
 

70% 

Umeå 
 
  

60 to 80% 
 

70% 

E.on 
 
  

60 to 80% 
 

70% 

Vattenfall 
  

80 to 100% 
 

90% 

Skellefteå 
 

80 to 90% 
 

85% 
 

Slitvind 
   

80 to 90% 
 

85% 

Göteborg  
   

60 to 80% 
 

70% 

Dahlin  
   

80 to 90 % 
 

70% 
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Wallenstam  
  

80 to 90 % 
 

85% 

O2 Vindkompaniet 
  

80 to 90 % 
 

85% 

Triventus Energiteknik AB 40 till 60% 
 

50% 

Table 6: Average Satisfaction of IS 

4.5.6 Result Justification: Question Four 

The above table is showing the average satisfaction of the companies who used IS. It covers all 
the categories that are mentioned for question 1 and 2.  Vattenfall is the most satisfied company 
in this regard having 90% satisfaction. Triventus Energiteknik AB and Arise Wind power having 
the lowest satisfaction with (50%).  Stena, Siral, Umeå, E.ON, Göteborg, and Dahlin wind power 
(70%) whether Skellefteå, Slitvind, Wallenstam, O2 Vindkompaniet are (85%) satisfied with 
there IS use. Below you can see the satisfaction graph of each company. 
 

 

Figure 10: Average satisfaction of Information System 

4.5.7 Positive and Negative Aspects of IS Usage  

Positive and negatives aspects of IS usage of replied companies are mentioned in (Table 4.3; 

page # 32) and discussed in the assessment and critical discussion of survey. 

 

70%

50%

70% 70% 70%

90% 85% 85%

70% 70%

85% 85%

50%

1

Average Satisfaction of organizations IS

Stena Arise Siral 

Umeä E.on Vattenfall

Skellefteå Slitvind Göteborg 

Dahlin Wallenstam O2 Vindkompaniet

Access, Excel, Ms Project



 

43 

 

4.6 Assessment and Discussion of Survey 
Sweden is developing country in Europe for wind power industry and still investing money on 
their projects with European countries in order to achieve their target 10, 000 GWh (Gigawatt) by 
the year 2015 (www.svenskvindenergi.org). Most of the companies have started their wind 
projects from last three to four years in Sweden. Vattenfall is the leading company in offshore 
wind projects who have built a giant project of Lilligrund. Göteborg Energy has also a target of 
100 turbines to build in the coming year, companies like Siral, Dahlin, and Arise wind power are 
working mainly on offshore wind power on small scale. Most of the companies have few 
employees ranging from 12 to 30. Only the Vattenfall have more than 200 hundreds employees. 
Göteborg Energy has 1100 in total but 25 to 35 are working for wind power sector.  
 
Above mentioned facts for survey does not affect the use of IS for SWPI. Only big companies 
like E.ON and Vattenfall is using SAP, because they are financially very strong and have long 
term strategy to achieve their goals. They employed highly skilled professionals who are well 
educated and trained in computer literacy. But as compare to Siral, Arise, Dahlin, Umeå, and 
Göteborg Energy, their employees are less literate and trained in computer literacy. Most of the 
companies have old staffs who work for their IS. Adding a financial aspect to implement a good 
IS also an impediment for Swedish Wind Power industry.  Training of employee, license issue to 
implement IS, commitment from top managers, fees of consultants, lack of employee skills, 
newly developing area, user resistance, unemployment and finance problem are the main factors 
to have a new IS in their company. In the interview with SQL System consultant they mentioned 
that implementing an IS, is not a big issue but the fee for documentation and license is more than 
the system cost.   
 
Due to considerable growth in wind power sector many Swedish companies are interested to buy 
IS for their future use. In the current survey evaluation there are some companies who are already 
using an IS but interested for new one. This does not imply that they are not satisfied with their 
current system but to store the wind power data and information required a big integrated system 
having huge storage capacity and can measure the performance of their wind turbines to make 
intelligent decisions.  
 
Manufacturers like Vestas, Siemens AB, SAP AG, and SQL Systems offer different IS with 
different functionalities. Swedish companies have their own demand and needs which should be 
covered in one package. Companies buy one module of IS and merge it with their existing 
system. For example Vattenfall currently using SAP for their wind power activities but they have 
joint projects with Siemens AB and Vestas for detail reports and condition monitoring. It shows 
that SAP does not having the same functionality as Vestas Online Business and Siemens AB 
offer. Using Vestas system users can have better results as compare to SPM, SKF, and EAM.  
 
Some companies on a small level with sole proprietorship have contract with third party. Third 
party maintains there IS, activities with data collection, recording, storing, updating, processing, 
communicating and prognosis with weekly, monthly, and yearly reports. Owners of the company 
can see the progress of their wind turbines with online database. Third parties also manufacture 
and fix the problems for offshore and onshore wind turbines. It’s a cheap way to run the business 
but on a small level. Companies like Gesvinto, Slitvind, Tornfalken, Kulle, Aspua, Kinte are 
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doing the same kind of business with SMTeknik. Considering the fact for small level or sole 
proprietorship for third party contract does not impact the use of IS on small level or having their 
own system instead of having a cheap option. 
 
Authors divided the IS into different categories for this survey: wind energy specific, project 
planning, administrative, and own system. From the survey results Vestas Online Business (DCS 
System) having the maximum share in SWPI because SWPI is developing in this area. They 
don’t have their own manufacturing companies that can maintain and produce IS. Vestas is the 
oldest manufacturing company for wind turbines and famous for their wind systems. They are the 
world leader in delivering wind power energy and have installed over 40,000 wind turbines in 65 
countries. In 2008, Vestas opened the world’s largest research and development centre for wind 
energy in Aarhus, Denmark which will house more than 900 employees. Vestas project 
management has a strong commitment with their customers. They fulfill their promise, with time 
and budget. They manage every aspect of their project, from procurement to hiring, supervising 
subcontracting, testing and providing technical support throughout the implementation process of 
IS with experienced personnel. Vestas competencies cover everything from site studies to service 
and maintenance of the system. Vestas offer three kinds of packages of IS for their customer 
flexibility i.e. Vestas Online Standard (for small size of company), Vestas Online Compact (for 
middle size) and Vestas Online Business (for large companies) customer can buy according to 
their needs. Due to the immense flexibility, reputation and multi offers of Vestas for SWPI did 
not allow to go for other options (www.vestas.com). 
 
Second highest share of IS satisfaction goes to Vattenfall and E.ON for SAP usage. As compare 
to Vestas Online Business and SAP. It’s difficult to say that Vestas Online Business having the 
maximum share in Swedish Wind Power market because Vattenfall is the biggest company of 
Sweden in wind energy having more than one hundred wind turbines with six farm houses, all are 
using SAP. In this situation, SAP leads the Swedish Wind market who are most satisfied with 
their IS usage. While Vestas average satisfaction for Vestas Online Business is (70%) which 
starts from 40% by Arise Wind Power. 
 
For the third question of survey negative points about the system Vestas online Business having 
more negative impacts as compare to SAP. Users of SAP said that it’s a complex system and 
require good computer literacy level to operate on it. While users of Vestas Online Business said 
that it is not suited for follow up ratios as MTBI and MTBF, problem in quality of data security, 
difficult technical analysis, and no support for mobile usage, difficult to group alarms together.  
 
Survey results for Vestas Online Business were limited for smaller number of companies not for 
all SWPI. Author’s interpretation from survey findings is that SAP having the maximum usage in 
SWPI if you compare company to company. Because Vattenfall have the maximum number of 
farm houses all of them are using SAP. In this scenario importance of Vestas Online Business 
cannot ignored because Vattenfall using some features of Vestas online Business for their 
detailed reports and results. Vattenfall and Vestas having some joint projects together to run their 
business and they are using the hybrid IS for better output. 
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Other IS, like SKF AM, SPM, EAM, Skarda have the same share of falling with (9.09%). They 
have their own problems and satisfaction as compare to SAP and Vestas Online Business. EAM 
of Göteborg energy is a good integrated system with five versions but still the employees are not 
fully satisfied with its results. Reason for this is lack of consultancy, user’s willingness to accept 
change, and IT maturity level of employees. Slitvind are satisfied from SPM with 80 to 90% but 
they are missing decision support module in their system. The same is for Skellefteå 
energiunderhåll but they are satisfied with condition based asset management. Swedish 
companies use their own IS in order to avoid training of employee, license issue, user resistance, 
lack of IT-Maturity level, finance problem, fee of consultants and top management commitment.  
 
Swedish companies also used Microsoft Project, Excel and Access. It’s unfair to say that Swedish 
wind companies are using these applications as an IS but they are using it for planning the wind 
projects, portfolio management, resource management, project collaboration and time 
management and schedule management. It also helps them for their daily routine work for 
making their task easier.  
 

4.7 Summary of Survey 
Result of the survey shows that wind energy specific IS having significantly same sets of views 
before buying any IS for small and large Swedish companies. Before buying any IS, large and 
small companies must consider financial aspect, employee’s maturity level, commitment to 
project, good consultancy, skill full project team, employee’s interest for the system and 
manufacturing company. Companies of Sweden are still in developing phase in wind power 
sector, they need to consult with different vendors in order to implement a good IS for better 
output.  Moreover, Vestas Online Business have maximum share of use in SWPI but you cannot 
deny the importance of SAP because Vattenfall have the maximum farms houses for wind 
turbines in Sweden; all of them are using SAP. Maximum satisfaction for the best output of 
results goes to SAP (90%). Maximum dissatisfaction goes to Vestas Online Business with (40%) 
by Arise Wind Power AB. 
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5. Empirical Findings for Case Studies 
______________________________________________________________________________ 
 

Objective of this chapter is to present the empirical findings for Case Studies. First 

it provides the practical procedure for data collection for case studies. Next, the 

data for case studies will be presented in organizational (Internal/External), 

People and Technological/ Strategic perspectives. 
______________________________________________________________________________ 
 
 
5.1 Data Collection Process for Case Studies 
Data collection process started with the introduction of wind energy sector introduced by our 
colleague Idriss El-Thalji working as a doctorate student in mechanical department of Linnaeus 
University. Authors discuss the proposal with his supervisor Jaime Campus and Professor Anitta 
Mirijamdotter who appreciate and encourage us to work in this sector. Idriss provide effective 
guidelines for conducting the research. In the start of February authors contacted with Diana 
Unander from Studenter I Regionen, who gave us the phone numbers and emails of Patrick 
Persson (CEO, Hotlab) and Stefan Olsson of Energikontoret. Authors contacted with them but 
they were not interested in our studies. Authors again contact with Diana and she provides the 
contact of Lennart Värmby (Wind Power Coordinator). Lennart was working for VEAB energy 
in Växjö and also the parliament member of Swedish Government. Authors exchange some 
emails to introduce each other with the proposal. Authors tie up first meetings with Lennart in 
Linnaeus University Library on (15th February at 9am) for detail description of the proposal. In 
the next week Lennart send us some contacts of companies, authors contacted with them but all 
in vain. Authors again contacted with Lennart when he was in conference of wind energy in 
Stochkholm. Authors tie up another face to face meeting at Linnaeus University Library, where 
he offer us to work with Vattenfall AB. Lennart give us the contact of Par Svensson (Manager 
Generation Sweden, Vattenfall Wind Power). Authors contacted with Par via email when he was 
in conference. Authors send their proposal with objectives of the research to Par. After some days 
he ties up an interview on 24th March at his office in Kalmar. Interview started at 2:00 PM and 
lasted for one hour and seven mints with details discussion on IS; company projects, future 
objectives and structured questionnaires that authors prepared. Authors recorded this interview in 
mobile for more clarification and reliability of data. Three interviews were conducted with 
Göteborg for data collection process. Two were telephonic and one was face-to-face. Data 
collection for Göteborg Energy starts from survey questionnaires. In the first telephonic 
interview, authors asked questionnaires of survey from the Jonas Cognell (director) of the 
company. In the first talk, he showed keen interest for studying there is implementation, and refer 
authors to talk with engineer wind power plant (Thomas Svensson) who has been working for 
more than fifteen years for the company. Authors conducted second telephonic interview for deep 
understanding of the system implementation and lasted with 12 to 16 minutes. Third face-to-face 
interview was conducted in the head office of Göteborg Energy on 14th April, for detail 
understanding of the IS with Thomas and Malin Bryngelsson (Wind Support Manager). Interview 
time was near to fifty minutes with some extra time for open conversation and discussion about 
the system implementation. Moreover, two more interviews were conducted by authors with SQL 
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Systems CEO, Sven Ferdinandsson (manufacturer) of Göteborg Energy IS located in Malmö. 
One interview was telephonic lasted for ten minutes and one was physical which lasted for near 
to forty minutes. Discussion about the implementation process of IS for Göteborg was discussed 
in detailed. It was open ended discussion where hidden facts were collected. This meeting was 
very helpful for authors because he was the experienced and skillful consultant for ERP, SAP and 
other IS who work for Vattenfall and SWPI. Job fair at Kalmar University in March was also 
contributed to authors research where authors happens to met with number of Swedish wind 
power companies with open discussion on proposals. Authors also met with E.ON 
communication officer (Per Sangrud) from Oskarshamn Nuclear Power Plant for detail 
discussion and research work. 

 
5.2 Case 1: Vattenfall AB  
Vattenfall was founded in 1909 as “The Royal Waterfall Board”. They are fifth largest of 
electricity and producer of heat in Europe. Consolidated sales in 2009 for Vattenfall were SEK 
205,407 million (Vattenfall Report, 2009).Their main products are electricity, heat and gas. In 
electricity, Vattenfall works in all parts of the value chain: generation, transmission, distribution 
and sales. In heat, they are active in production, distribution and sales. They are also engaged in 
production, sales of gas, energy trading, and lignite mining. The Group has approximately 40,000 
employees, and the Parent Company, Vattenfall AB, is 100% owned by the Swedish 
Government.  
 
Vattenfall AB is the leading company in Europe for offshore wind turbines. They are having 
more than 700 wind power turbines in nine countries, which generate electricity near to 350000 
households. Vattenfall AB has joint projects with neighboring countries Denmark, Germany, 
Poland, Netherland and Belgium. Currently they are conducting number of construction projects 
for wind power in Europe corresponding to 600 MW. Most of the Vattenfall AB wind farms are 
in Denmark and in Sweden including Lillgrund outside Malmö, which is Sweden’s largest 
offshore wind farm, and Horns Rev off Esbjerg in Denmark.  They are developing their own 
wind farms in UK, Germany, Poland, The Netherland and in Belgium. Vattenfall has invested 
and continues to invest heavily in wind power. Their share of electricity generation rose from 0.1 
TWh to 1.7 TWh from 2004 to 2009. Construction is still in progress for eight wind farms in six 
countries, which will result in a doubling of Vattenfall’s wind power electricity generation when 
they come on stream in 2011 (Vattenfall Report, 2009). 
 
Vattenfall Business Services provide the support functions for Vattenfall business units within 
Nordic region. They work in a shared service center and their goal is to deliver value added and 
cost effective services to Business Group functions and Nordic Business units. IT services, 
facility management, human resource, real estate asset management, purchasing and accounting 
are their main areas of services. Implementation of IS deals by Vattenfall Business Services. 
Current IS used by Vattenfall is SAP (Systems, Applications and Products). Vattenfall AB 
decided over five years ago to implement SAP as its new standard enterprise transaction system.  
They need the reliable system because more than 800 users use SAP every day. Vattenfall select 
“Sun Microsoft” Systems professionals to implement it. They also involved SunPSSM for 
systems integration and project management activities. Sun Professional Services team was 
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consists near to hundred professionals for implementing SAP, who were well experienced in ERP 
implementation.  

 

5.3 Organizational Factors 
Organizational Factors are divided into two parts internal and external factors.  

5.4 Organizational: Internal Factors 
 

5.4.1 Business size 
Vattenfall have different units named as: Business Group Nordic, Business Group Central 
Europe, Business Group Benelux. Business Group Nordic treats with Wind Power Energy and 
expanding their business rapidly by joints projects with neighbor countries UK, Belgium, The 
Netherland, Denmark, and Poland. Due to geographical expansion company face problems in 
integration and left up with many plans and projects due to different system implementation in 
other countries.  

5.4.2 BPR 

They have given considerable time to BPR (Business Process Reengineering) in the start of the 
project. During the BPR process they involve consultants and senior project managers inside and 
outside of the organization but did not involved users in newly defined processes for systems. 
They started process engineering with department wise by listing down major processes of the 
department, considering the demands of their users. There were some mismatch occurred during 
the working flow of organizational processes with employees and project team but it does not 
impact on system implementation because they have very strong strategy before implementation. 

 

5.4.3 Management Commitment 
Role of top management in launching SAP was idealistic, they make a draft model before 
implementation for example; what type of features system should have, users interaction with 
system, system interface, usability for normal users, and training for employee.  Management of 
Vattenfall actively involved in the implementation of SAP and has strong strategy to implement it 
by giving timely approvals for the project phases, allocating resources, providing regular 
feedbacks and aligning business goals to the needs of project managers. They did not make any 
changes with their employees and organizational structures.  
 

5.4.4 Project Management and Project Team 
Vattenfall hired experienced professional of Sun Microsoft Systems with years of experience 
sufficient knowledge and desired skills, who give adequate time for planning, managing and 
monitoring project activities thoroughly with strong leadership skills. They make a project team 
of mixed people (internal/external) with senior SAP consultants of Scandinavia, project 
managers, and IT professionals of Vattenfall. Offices of the project teams are not co-located but 
in case of special assignments they work together. Project management has effective project 
management control on each phase of SAP implementation. They generate regular reports, check 
schedule tasks, take regular feedback, configure and test each phase after its completion. They 
make a project management group, who manage all the requirements of project team and provide 
regular feedback to top management of Vattenfall AB with latest updates about the project. 
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5.4.5 Communication and Coordination 
During the SAP life cycle Vattenfall conduct regular meetings, seminars, presentations, on 
weekly and monthly basis. They distribute charts, meetings minutes, pamphlets, and broachers in 
all the departments giving regular feedback to their users for the current stage of SAP.  Project 
management group conduct seminars and scheduled meetings where they take regular feedback 
from their employees for their requirements, comments and reactions. In order to avoid future 
problems with their stakeholders they communicate frequently with them.  

 

5.4.6 Change Management and Techniques 
In the case of change management Vattenfall top management make a clear statement of goals 
and objectives for SAP implementation to their employees. There was little resistance but in 
order to avoid this Vattenfall top management allocated their employees in future and other 
running projects.  
 

5.4.7 IT- Maturity 
Vattenfall hired skilled, innovative and mature professionals who have sufficient IT skills and 
knowledge to work for them. For the system usability concern they attached their skilled and IT 
professional employee known as “Key Users” (who are involved in the implementation process 
and have enough rights for the system use) from each department with Sun Microsoft Team. 
These Key Users were involved in each step of SAP life cycle and for learning all technicalities 
of the system. When these Key Users become trained for the system uses then Vattenfall select 
the “Normal Users” (who were not involved in the implementation process and not have enough 
rights for the system use) to train by Key Users. 
 

5.4.8 Computer Culture 
Before implementation they use legacy systems interfaces and organization was not having fully 
computerized culture. Most of the departments maintain their records manually and saved them 
in files. After implementation most of the departmental records store in SAP databases but still 
there are some processes and procedure left which are still recorded manually. Currently users are 
handy with the system and they are performing well in each department.  

 
5.5 Organizational: External Factors  
 

5.5.1 Regional Environment 
Vattenfall spread geographically and have regional offices in Denmark, Germany, Poland, 
Sweden, UK, the Netherlands and Belgium. These countries use their own system like SAP, ERP, 
EAM, Windinfo, WindPro, and Info7i etc. They don’t have the same manufacturer of their 
system as Vattenfall AB. Due to different system requirements, manufacturers, system modules, 
language, and high scalability and availability of the system in emergency requirements 
Vattenfall still not able to integrate and merge their data with other countries information 
systems. Project management teams of the countries working together to resolve these 
obstructions and said that soon they will fill this gap. The implementation period time was not the 
same with other branches; it varies with the size of the branch and system requirements. 
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5.5.2 Government 
They are fully owned by Swedish Government and they cannot bypass their rules and regulations. 
They have to provide regular updates and reports to government for there IS e.g. one month 
report, six month report, budget for the system maintenance, monitoring performance of SAP, 
number of current users who use the system, load of the data, licensing issues, and any new 
upgrades for the SAP etc. 

 

5.5.3 Economy and Economic Growth 
They were very strong financially they allocated budget for SAP before implementation. Sun 
Professional Services with locally-based SAP experts and infrastructure specialists from its 
network outside Scandinavia make it possible for them to implement SAP within fixed budget 
and substantial growth. Team of nearly hundred professionals of ERP implementation, with years 
of experience provides adequate support throughout the project completion which increased 
Vattenfall growth substantially.   

 

5.5.4 Infrastructure 
A strong infrastructure by Sun Microsoft System makes it possible to work on SAP within five 
months. Infrastructure was approved by senior project managers, consultants and IT professionals 
(internal/external) under the supervision of top management. Due to this strong infrastructure 
Vattenfall did not face any problems which break relationships with their stakeholders.  
 

5.5.5 Manufacturing 
Vattenfall top management in the supervision of Kurt Johansson (project manager of Vattenfall) 
takes the perfect decision to choose Sun Microsoft System for SAP. He said “this was to be a key 

system for us” so we need experienced professionals of ERP. Along this Vattenfall hire 
consultant of Scandinavia and IT professional for the support of Sun. To maintain the prestige of 
company Sun Microsoft completed the project within budget and given time. 

 
5.6 People Factors 
 

5.6.1 User Involvement, Training and Education 
Top managers and directors of the company allocated sufficient budget for users in the training 
sessions and system implementation but they did not conduct training sessions according to 
capability level of users. They make clear about the project objectives and goals of the company 
in start but did not involve users while making the interface design of the system. They conduct 
special trainings programs from experienced ERP consultants of Sun and Scandinavia 
consultants. They announced the meetings minutes and seminars schedule before the start of any 
phase. They involve Key Users from the start to finish of the project. Later on they involve 
normal users in the supervision of Key Users. Sun project team take regular feedback and updates 
from users of the system and make changes according to the needs of the system. It’s a complex 
system to use and required mature IT level to operate it. 

 
5.7 Technical and Strategic Factors 
Sun Microsoft did detail process reengineering by asking users. They transformed major parts of 
their old system into SAP to make more users friendly.  For them SAP is a complex system it 
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takes considerable time for their users to train on it. User interface were not fully user friendly 
and users face problems sometime. In order to become Europe leading energy company they 
implement same IS for their all branches. But they have some joints project with Vestas and 
Siemens AB where they use other IS features of the companies like: Vestas Online Business and 
Siemens to get detailed tailored report for maintenance purpose. Business processes, organization 
structure, culture, information technology have significant impact on SAP implementation, 
integration, usability, and adaptability. 

5.7.1 Legacy Systems 

Vattenfall don’t have any versions of SAP, but they convert their major legacy processes to SAP. 

Culture, language, and different IS implementation of other countries affects the SAP for 

integration. 

5.7.2 Time, Cost, Plan, Scope 
During the SAP lifecycle phases business plan and vision was the same. No changes were made 
in this process. 

 

5.7.3 Installation, Complexity, Testing, Troubleshooting 
Proper tools and techniques were applied by Sun Professionals by conducting pre phase testing at 
each phase. They follow the pre defined model that was defined in the start of project by Sun. 
Sun Microsoft managers, Key Users, IT professionals of Vattenfall, consultants work together for 
the removal of the bugs and system maintenance. 
 

5.7.4 Monitoring and Evaluation of Performance 
Continuous feedback and evaluation reports were evaluated at each phase of the life cycle. 
Necessary changes required by users and project team always forwarded to project management 
group who forward their request to top management of Vattenfall AB.  Top management gives 
appropriate feedback. Project management group again forwards the required changes to project 
team who set the milestones with set metrics.  
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5.8 Case 2: Göteborg Energy 
Göteborg Energy is the leading company in Western Sweden's located in Göteborg city. It is 
wholly owned by subsidiary of Göteborgs Kommunala Förvaltnings AB. It has near to 1198 
employee and turnover rate was 57471 MSEK in 2009. They provide energy services, broadband, 
district heating, cooling, natural gas, electricity supply network, and optical fibers to their 
customers. The aim of the company is to create energy solutions that are sustainable in the long 
term and to make life easier for companies and individuals (www.göteborgenrgi.se.). 
 
Company started to work on wind power energy almost two years before and they have a target 
to build one hundred wind turbines in near future. Thirty to thirty five employees are working for 
wind department and they are still investing heavily in wind power development for the coming 
years. Göteborg Energy and Vattenfall have some joints projects together but they decided in 
2008 to dissolve their partnership. Jointly owned electricity trading company named as 
Plusenergi has built wind farms in Risholmen, Heart and Holmen Torsholma, Gårdsten and 
acquired a wind farm in Askersund. They have signed a contract for 2010 with Rabbalshede 
Power for 21 wind turbines in Töftedalsfjället wind farm located at Dals-Ed Municipality. 
Göteborg Energy decided over fifteen years ago to implement Enterprise Asset management 
system for their enterprise transaction system.   
 
They selected consultants of “SQL Systems” to find out the best IS for them. SQL System did an 
extensive market survey and found a system called R5 SQL Systems of Holland Co. The market 
share of the system was 12.5% in 1995 and it could handle multiple languages at that time. It was 
the user-largest system with facility records, work orders, preventive maintenance, inspection, 
maintenance, project management, purchasing, storage, and document management, for district 
heating, production, gas and electricity networks functionalities.  
 

5.9 Organizational Factors 

5.10 Organizational: Internal Factors 
 

5.10.1 Business Size 
Göteborg Energy did not have any regional offices in other countries. Their business size affects 
the system implementation. Changes and updates of EAM are made according to the size of the 
business. 

 

5.10.2 BPR 
Göteborg Energy gives considerable time to BPR in the start of the project. They involve 
consultants of SQL Systems and senior project managers inside and outside of the organization of 
Holland Co during BPR process but did not involved users in newly defined processes. They 
started process reengineering with department wise by involving consultants of SQL Systems 
who lists down the major processes of the department considering the demands of the users. 
There were mismatch between employees and project team in the start of the project because the 
users were not much aware about the system.  
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5.10.3 Management Commitment 
Role of top management in launching EAM was idealistic; they were fully committed and make 
extensive market study to find out the best vendor for their system. They make a third party 
contract with SQL Systems for implementing EAM. Top management did not create any hurdle 
for allocating resources, providing regular feedbacks and giving timely approvals for project 
phases. In the start of the project there were some conflicts between employees and top 
management, because employees hesitate to accept the change with new system. 

 

5.10.4 Project Management and Project Team 
Göteborg hire experienced professionals of SQL Systems having years of experience, with 
sufficient knowledge and desired skills, to find out the best vendor of the system who can give 
adequate time for planning, managing and monitoring project activities thoroughly with strong 
leadership skills. They make a project team of mixed people internal and external with Holland 
Co and Sweden senior ERP consultants, project managers and highly skilled IT professionals. 
Offices of the project teams are co-located. Project management has effective project 
management control on each phase of EAM implementation. They generate regular reports, 
check schedule tasks, feedback, and test each phase after its completion. Project team was 
divided into different departments, every department have their own work and activities for the 
project. After completion of each phase they combine the departmental work together. 

 

5.10.5 Communication and Coordination 
During the EAM life cycle the role of project management team cannot be ignored for Göteborg 
Energy. Top management make decisions according to the instructions of project management 
team and communicates regularly with users of the EAM for their requirements. Project team 
members and employees feedback was analyzed in group form. They communicate regularly 
with banks, suppliers, manufacturers, and partners for the future mismatch of the systems. 

 

5.10.6 Change Management and Techniques 
No unemployment was created with the launching of EAM but it creates the burden of extra work 
on employee. Whenever the system was upgraded it increases the responsibilities for employees 
which make them reluctant to work.  They want to have a smooth running process for their 
system. For this reason they don’t feel good about the system. In order to motivate them to work 
on the system top management give them incentives. Some Super Users with more knowledge of 
the system and expertise were involved in the implementation process and they were selected by 
top management and project management team to learn the system quickly.  

 

5.10.7 IT- Maturity 
Although they hired highly skilled professionals and consultants for EAM but they still faced 
numerous problems in the start of EAM. Employees were habitual to manual work and hesitate to 
work on EAM. But there are very few users who were skilled in computer literacy and have 
ability to become Super Users (users who have more administrative rights for using EAM) in 
order to train Normal Users (users who have less administrative rights for using EAM). Company 
started training for simultaneously for both type of users.  
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5.10.8 Computer Culture  
Attitudes of employee’s towards computer literacy was not so professional, they were not mature 
at that time which take considerable time for SQL Systems and Holland Co to implement EAM. 
Göteborg Energy has the computer culture before implementation but most of the records 
maintain manually. Presently the ways and methods have changed for Göteborg and they are 
using mobile technology for their maintenance of the systems and now the EAM is working 
according to the competitive market. 

 
5.11 Organizational: External Factors 
 

5.11.1 Regional Environment 
Göteborg don’t have any regional office in other countries. They only operate in Sweden. But 
they have some joint projects with sub contractor companies Gasnät, Nät, Part ille, Ale 
Fjärrväme, Gothnet,and Falbygdens  AB. But it does not have any affects on EAM. 

 

5.11.2 Government 
Göteborg Energy has no link with government and they don’t have to abide any rules and 
regulations that are specific for EAM implementation. 

 

5.11.3 Economy and Economic Growth 
Göteborg Energy was strong financially. They allocated the budget for EAM before 
implementation. Holland Co with SQL System experts implement EAM within fixed budget and 
substantial growth.  
 

5.11.4 Infrastructure 
A strong infrastructure by professionals of ERP with years of experience provides adequate 
infrastructure which makes it possible to work on EAM within 9 to 12 months. Infrastructure was 
approved by decisions of SQL Systems senior consultants, project managers of Holland Co, and 
organizational internal and external IT professionals under the supervision of top management. 
Due to this strong strategy Göteborg did not face any problems which break relationships with 
their stakeholders.  

 

5.11.5 Manufacturing 
Göteborg contract with two manufacturers for EAM implementation, Holland Co and SQL 
System. Team of both companies was well experienced and trained but users of Göteborg Energy 
were not much computer literate. This makes them ahead to their schedule for EAM 
implementation (4 to 5 months). Their manufacturer did not take any hidden charges for the 
documentation.  
 
5.12 People Factors 
 

5.12.1 User Involvement, Training and Education 
Top managers and directors of the company allocate sufficient budget for users in the training 
sessions and system design process and implementation but they did not involve their users while 
selecting the interface design of the system. They make clear about the project objectives and 
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goals of the company in start of the implementation. They conduct special trainings programs 
weekly, and monthly from experienced ERP consultants of SQL Systems and Holland Co but not 
according to the maturity level of employee. They announced meetings minutes and seminars 
schedules before the start of any phase. They involve their Super Users from the start to finish of 
the project in design and implementation process. They conduct training sessions for normal 
users in the start of any phase and involve normal users in the supervision of Super Users. Project 
team of both manufacturing companies takes regular feedback and updates from users of the 
system but did not create training sessions according to the capability level of users.  
 
5.13 Technical and Strategic Factors 
 

5.13.1 Legacy Systems 
Göteborg have different versions of EAM from first time implementation to current state, they 
upgrade their system due to rapidly changing technology and users demand. SQL Systems play 
an important role for the migration of data from multiple legacy systems to EAM. Business 
processes, organization structure, culture, information technology have significant impact on 
EAM implementation. According to Thomas EAM is complex system for their users and it is 
hard to operate on it. 
 

5.13.2 Time, Cost, Plan, Scope 
During the EAM lifecycle phases business plan and vision was not the same. Not all the factors 
were affected but the role of project management team for changing the business plan and vision 
could not be ignored. Top management of Göteborg did not take any decision about the system 
change requirements until they discuss with project management team. Manual data entry to 
computerized system is a second factor for delay which changes the vision and business plan. 
Göteborg hire data entry operator in summer to enter the data into new system which take 
considerable time for implementation. Budget was also affected when Holland Co and SQL 
Systems defined business processes for EAM infrastructure, due to manual data entry and 
timeline factor.  

 

5.13.3 Installation, Complexity, Testing, Troubleshooting 
Proper tools and techniques were applied by SQL Systems and Holland Co by conducting pre 
phase testing at each phase. They follow the pre defined model that was defined in the start of 
project. SQL Systems and Holland Co project team worked with Super Users for the removal of 
bugs and system maintenance. 

 

5.13.4 Monitoring and Evaluation of Performance 
Continuous feedback and evaluation reports were evaluated at each phase of EAM. 
Implementation of necessary changes for user requirement always made by project team of 
Holland Co and SQL Systems with joint discussion of top management of Göteborg. They 
analyze the required changes and give proper feedback in training sessions, in weekly or monthly 
seminars. Project management team and top management evaluates regular reports and set the 
milestones with predefined set metrics for combined set of instructions and solutions.  
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6. Analysis of Case Studies 
______________________________________________________________________________ 
 

Objective of this chapter is to present the analysis of the case studies. Analysis for 

case studies presented in the same context that is selected in the previous chapter 

with organizational (Internal/ External), people and Technological and Strategic 

perspective. 
______________________________________________________________________________ 
 

Analysis for current research was done according to the iterative qualitative data analysis model 

defined by Miles and Huberman (1994, p. 12) discussed in section (3.11.2, page 24 & 25). 

6.1 Organizational Factors 
 
Analysis of the organizational factors is divided into two factors internal and external 

6.2 Organizational: Internal Factors 
 

6.2.1 Business size 
Business size is an important determinant of organizational IT investment and usage. It 
contributes to competitive edge for competitors (Huang and Palvia, 2001). ERP vendors are 
putting more efforts on enterprises to use ERP for their competitive edge (Mandal and 
Gunasekaran, 2003; James, 2004). Vattenfall have different business units which expanded 
geographically and they are still expanding their business rapidly by joints projects with 
neighboring countries UK, Belgium, The Netherland, Denmark, and Poland. Company faces 
problems in integration with other systems due to geographical expansion and implementation of 
systems in different languages. They left up with many plans and projects. Göteborg Energy is 
not expanded geographically and they don’t have regional offices in other countries which do not 
affect their system usage and implementation.  
 

6.2.2 BPR 
“It wasn’t oracle that got us the savings, but rather the reengineering of existing business 
processes, most through elimination of systems, reduction of headcount, streamlining processes.” 
(Mitch Spitzer, VPGreenPoint FinancialCorp., cited in Millman, 2004).  According to Davenport 
(1998) ERP as a process management tool always invokes a need of process reengineering 
therefore, BPR is often needed before ERP implementation. BPR is effective in reducing 
handoffs, overlapping activities, invoicing, order processing and other activities.  BPR help to 
make processes more systematic and standardized (Al-Mashari and Zaire, 2000). Vattenfall give 
considerable time to BPR in the start of the project. Both companies involve consultants and 
senior project managers inside and outside of the organization of the system during BPR process. 
Both started process engineering with department wise by listing down major processes of the 
department considering the demands of the users. There were some mismatch occur with both 
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companies during the working flow of organizational processes with employees and project team 
because users hesitate to accept the change and their computer literacy level was not up to mark 
at that time. Both companies did not involve their users in newly defined processes for the 
system. 

 

6.2.3 Management Commitment 
For the successful implementation of ERP top management commitment plays an important role. 
In addition to this it is necessary that senior management should be technically oriented and 
involved in the strategic planning of ERP life cycle (Yusuf et al., 2004). This refers to the need 
for management to anticipate any glitches that might be encountered (Motwani et al., 2002). 
Sarker and Lee (2003) claimed that it is empirically proved that strong and committed leadership 
at the top management level is essential to the success of an ERP implementation.  
Idealistic expectation by top management of Vattenfall and Göteborg play significant role for 
implementing SAP. They create a draft model specifying detail user requirement analysis with: 
features of the system, interaction with the system, and interface design issues. Management of 
both companies actively involved in the implementation of SAP and EAM. Both companies have 
strong strategy to implement their system. They give timely approvals for the project phases, 
allocate resources, and provide regular feedbacks and aligning business goals according to the 
needs of project managers. However, Göteborg Energy top management makes extensive market 
study to find out the best vendor for their system. They make a third party contract with SQL 
Systems for implementing EAM. The only difference was that there were some conflicts between 
employees and top management of Göteborg, because employees hesitate to accept the change 
with new system. 
 

6.2.4 Project Management and Project Team 
According to Nah et al (2001) project management involves different set of activities for project 
team players. Therefore, it involves not only the planning stages, but also allocating of 
responsibilities to various players, setting milestones and defining critical paths, training and 
human resource planning, and determination of success. Somers and Nelson (2001) reported that 
steering committee members should be involved in ERP selection, and monitoring during 
implementation and management of outside consultants. They also highlights the importance to 
establish a steering committee of mixed people internal and external people comprised of senior 
management from different corporate functions, senior project management representatives, and 
experienced ERP end users. A project team should have a project manager who is having strong 
leadership, business, technical and personal skills (Mandal and Gunasekaran, 2003 and 
Kraemmergaard and Rose, 2002). Project team should comprise of organization’s best and 
brightest individuals. These individuals should have a proven reputation and commitment to the 
project on a full-time basis (Cliffe, 1999; Shanks and Parr, 2000, Siriginidi, 2000b). Vattenfall 
project team consist of mixed people internal and external staff with senior SAP consultants of 
Scandinavia, project managers, and IT professionals of Vattenfall. Offices of the project teams 
were not co-located but in case of special assignments they work together. Team was well 
experienced with sufficient knowledge and desired skills, who gave adequate time for planning, 
managing and monitoring project activities. A project management group was established, who 
manage all the requirements of project team and communicate with top management with regular 
feedback for latest updates of the project. Göteborg hire experienced professional of SQL 
Systems with years of experience, sufficient knowledge and skills. They select project team of 
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mixed people internal and external staff of organization with Holland Co and Sweden senior ERP 
consultants, project managers and highly skilled IT professionals. Offices of the project teams 
were co-located. Project management team of Göteborg was divided into different departments 
and has effective project management control on each phase of EAM implementation.  

 

6.2.5 Communication and Coordination 
It has also been repeatedly mentioned throughout the literature that there is a critical need of 
communication among various functions, levels and specifically between business and IT 
personnel and project team (Grant, 2003; Mandal and Gunasekaran, 2003).  According to Yusuf 
et al (2004); Mabert et al (2003); and Kumar et al (2002) open communication is necessary 
within the entire organization, including the shop floor employees as well as with suppliers and 
customers. Both companies conduct regular meetings, seminars, presentations, on weekly and 
monthly basis. Vattenfall distribute charts, meetings minutes, pamphlets, and broachers in all the 
departments but not Göteborg. Project management group of Vattenfall handle all the project 
activities among users, top management and project team but in Göteborg there was no project 
management group. Both companies give regular feedback to their users at each phase of the life 
cycle and communicate regularly with banks, suppliers, manufacturers, and partners for future 
mismatch. 
 

6.2.6 Change Management and Techniques 
Many ERP systems face implementation difficulties because of workers resistance (Al-Mashari 
and Zairi, 2000). ERP systems impose their own logic on organizations (Davenport, 1998). 
Responsiveness to internal customers is critical for an organization to avoid the difficulties 
associated with change (Al-Mashari and Zairi, 2000; Aladwani, 1999). Sia et al (2002) reported 
that ERP systems enforce more management power and control rather than organizational 
empowerment. Effective implementation of ERP requires establishing five core competencies for 
change management strategies in order to promote infusion of ERP in the workplace (Al-Mashari 
and Zairi, 2000). Studies address that, many ERP systems still face resistance and ultimately 
failure. Both companies employees resists during change management process. Vattenfall 
strategy towards resistance of employee was very strong. They were running with number of 
projects with neighboring countries. They move their employees for future and other running 
projects. Unemployment was not created for Göteborg but burden of extra work on employee 
shoulders were created. Göteborg employees have to work more whenever they update their 
system. Göteborg management allocates incentives and gives promotions to their employees for 
their high-quality work.  

 

6.2.7 IT- Maturity 
According to Huang and Palvia (2001) IT mature organizations have better understanding of IS 
implementation. They can collaborate effectively with ERP vendors, and are more likely to 
succeed in it. IT-Maturity level of an employee can significantly influence an organization's 
strategic decision in acquiring and deploying IT/IS (Markus et al., 2000). Vattenfall had skilled, 
innovative and mature professionals whose level of IT skills was good enough to operate the 
system while Göteborg don’t have such skilled full staff. Vattenfall attached their skilled and IT 
professional employee known as Key Users (who were involved in the implementation process 
and have enough rights for the system use) from each department with Sun Microsoft Team. 
These Key Users were involved at each phase of SAP life cycle for learning all technicalities of 
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the system. When these Key Users become fully trained they started to train Normal Users (who 
were not involved in the implementation process and not have enough rights for the system use). 
Göteborg also have a concept of Super Users (involved in implementation process and have 
enough rights for the system use) and Normal Users (involved in the implementation process and 
not have enough rights for the system use). Both type of users started their training in the start of 
the project. 

 

6.2.8 Computer Culture 
Company's history of computing, employee’s attitudes towards computers, and organizational 
dependence on computers play significant role for the success of ERP (Al-Mashari et al., 2003; 
Markus et al., 2000). A company with a strong culture would have better understanding of 
application functionality, data management, and more accepting of ERP systems (Haung and 
Palvia, 2001). Both companies culture was not computerized. Most of the departments maintain 
their records manually. Vattenfall employees showed positive attitude towards the use of 
computers but Göteborg attitudes were not professional. They were not fully expert in computer 
usage which takes considerable time for SQL System and Holland Co to implement EAM. 
Presently the ways and methods have changed for Göteborg and they are using mobile 
technology for their maintenance of the systems and EAM is working according to the 
competitive market. 

 
6.3 Organizational: External Factors 
 

6.3.1 Regional Environment 
A country's regional environment/culture may have an impact on its IT/ERP use (Huang and 
Palvia, 2001). Göteborg don’t have regional offices in other countries which does not affect their 
EAM. Implementation time for other branches was not same for Vattenfall it was varied with the 
size of the branch and module requirements. Due to different manufacturers, system modules, 
languages of the systems, and requirements of the system Vattenfall still facing problems in 
integration of their data with other countries.  

 

6.3.2 Government 
According to Huang and Palvia (2000a) governments can encourage or remove barriers to the IT 
diffusion, and ERP regulations. Göteborg Energy has no link with government and they don’t 
have to abide rules and regulations, specific to EAM implementation. Vattenfall is fully owned 
by Swedish Government and they cannot bypass their government rules and regulations. They 
have to illustrate about the performance of SAP with weekly, monthly, and yearly reports.  

 

6.3.3 Economy and Economic Growth 
Sound economic background of an organization provides a solid foundation for IT/IS 
development as well as ERP implementation (Davenport, 1998). Economic growth fuels IT/IS 
development because enterprises are eager to gain competitive advantage. There were no 
problems with the budget issues for both companies. Both were strong financially and allocate 
their budget before systems implementation. Both companies project were completed within their 
required budget. 
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6.3.4 Infrastructure 
Overall ERP architecture should be established before deployment Wee (2000) taking into 
account the most important requirements of the implementation. This prevents reconfiguration at 
every stage of implementation. Use of appropriate modeling methods, architecture, and tools will 
aid in achieving ERP success (Murray and Coffin, 2001; Scheer and Habermann, 2000). ERP 
cuts across several functions, including internal operations of the company itself and its suppliers, 
customers, banks, etc. Soundness of the entire infrastructure is necessary to facilitate complete 
value chain management enabled by ERP (Huang and Palvia, 2001). A strong infrastructure by 
Sun Microsoft System makes it possible for Vattenfall employees to work on SAP within five 
months. In case of Göteborg SQL Systems and Holland Co provides adequate infrastructure 
which makes it possible to work on EAM within 9 to 12 months. Both companies did not face 
any problems which can break relationships with their stakeholders. 

 

6.3.5 Manufacturing 
Selecting an ERP software system, and vendor, are very important factors for successful 
implementation of an ERP system (Ibrahim, 2007). Organizations implementing ERP should 
choose experienced vendors who can closely work with consultants to resolve software problems 
(Rosario, 2000).Vattenfall hire one main manufacturer i.e. Sun Microsoft System along with 
consultants of Scandinavia and IT professionals for the support of Sun. They complete the project 
on time. Göteborg contracted with two manufacturers Holland Co and SQL Systems. Teams of 
both companies were well experienced and trained and did not take any hidden charges for 
documentation. But Göteborg manufacturers did not finish the project on time.  

 
6.4 People Factors 
 

6.4.1 User Involvement, Training and Education 
Training and user involvement is an important driver of ERP implementation success (Russo et 

al., 1999; Stratman and Roth, 1999). According to Tatsiopoulos et al (2003) some cases on the 
consideration of training and education needs which led to greater implementation success. 
Training offers a good opportunity to help users to adjust with the change that has been 
introduced by ERP system, and helps to build positive attitudes toward ERP implementation. Al-
Mashari and Zaire (2000) claimed that training considerations are the key to ERP implementation 
success and different organizations may have different technical mindsets leading to 
complications in changing the way in which workers operate within an ERP (Yusuf et al,. 2004).  
Both companies allocate adequate budget for users in the training sessions and system design 
process. Both companies did not conduct training sessions according to capability level of their 
employees and did not involve their users in interface design process. Objectives and goals of the 
project implementation were clearly outlined for both companies employees but the method of 
training for users was not the same. For both companies their system is complex and it is difficult 
to operate on it.  

 
6.5 Technical and Strategic Factors  
Strategic thought and action are increasingly important to the continued feasibility and 
effectiveness of profit and nonprofit organization. Without technical and strategic planning it is 
unlikely that these organizations will be able to meet numerous challenges that face them. To 
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cope with multiple challenges environmental pressure, globalization of competition and 
technological changes organization need to develop good strategies to deal with their changed 
circumstances and to develop a coherent and defensible basis for decision making (Bryson, 
1988). 

 

6.5.1 Legacy Systems 
According to Erlikh (2000) maintaining and upgrading legacy systems is one of the most difficult 
challenges organizations face today. Complexity of systems is continuously growing important 
part of the interoperability concerns between existing systems i.e. legacy systems where problems 
often occur due to diverse system. Generally system users do not scientifically measure quality 
attributes of the system rather each user constructs his or her convenient perception about the 
system depending upon his or her real experience. Careful bridging of legacy systems is a factor 
in successful multinational ERP data cleanup. Some ERP systems have an unwieldy user 
interface which can cause problems (Yusuf et al., 2004). Vattenfall don’t have different versions 
of their system from implementation to current state but because of changing technology 
Göteborg have different versions of EAM starting with MP 5i, Info 7i, and EAM. Both 
companies add major processes of their old system to new systems to make users friendly system 
but both companies users are still facing problems in their interfaces. Both companies business 
processes, organizational structure, culture and IT have significant impact on SAP and EAM 
implementation. 
 

6.5.2 Time, Cost, Plan, Scope 
Core issue of ERP implementations is to gain proper understanding of implementation efforts in 
scope and actions (Holland and Light, 1999; Al-Mashari and Zairi, 2000).  Implementations of 
ERP system are usually large, complex and involved large groups of people working together 
under considerable time pressure (Buckhout et al, 1999). A successful project is the completion 
of an activity within the constraints of time, cost, performance and well defined plan and scope. It 
should include proper planning, allocation of proper time, within budget, good performance and 
high satisfaction level, acceptance by user, and agreed scope changes (Kerzner,p.11,  2003). 
During the SAP lifecycle, business plan and vision was same for Vattenfall and it did not 
affect their tangible benefits, resources, timeline factors, and risks for total budget. In case 
of Göteborg it was not the same. Role of project management team for changing the 
business plan and vision for Göteborg cannot be ignored. Top management did not take 
any major decision without the discussion of project team. Manual records entries to EAM 
by data entry operators in summer also contribute to change the vision and business plan 
for Göteborg. Budget for training were affected when Holland Co and SQL Systems define 
business processes again for EAM infrastructure due to manual data entry but it does not 
affect the overall budget for EAM implementation.  

6.5.3 Installation, Complexity, Testing, Troubleshooting  

Testing is the important aspects of ERP projects which should be well thought and managed 
before system implementation. (Wee, 2000). Brook (1995) and Simon (1996) declared that 
industrial level IS are complex because it has a large number of parts that have many interactions 
and this complexity is not accidental it is an innate property of large systems. Project team need 
to be flexible in ERP implementations and to learn from unexpected circumstances (Mandal and 
Gunasekaran, 2003). Many authors like Al-Mashari et al (2003); Holland and Light (1999); and 
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Nah et al (2001) emphasis the need for troubleshooting skills saying that it will be an ongoing 
requirement of the ERP implementation process . Both companies project managers, consultants, 
and IT professionals worked together for removal of bugs and applied proper tools and 
techniques by conducting pre phase testing at each phase.  
 

6.5.4 Monitoring and Evaluation of Performance 
Many authors highlighted the factors of post evaluation of project. According to Nah et al (2001); 
Al-Mashari et al (2003); Tarafdar and Roy (2003) and Holland and Light (1999) any project will 
not complete without the allowance of post-evaluation and feedback. Ross and Vitale (2000) 
stress the need for continued management support for the evaluation of project.  Umble et al 
(2003) reported that post assessment will be difficult to complete, if there is no established 
metrics or focused performance measures. Organizations implementing ERP should work closely 
with vendors and consultants to resolve software problems. Rigorous and sophisticated software 
testing eases implementation (Rosario, 2000).  Performance monitoring and feedback can be 
improved with the exchange of information between project team members and analysis of 
feedback received from end users (Holland et al., 1999).  
Continuous feedback and evaluation reports were analyzed and evaluated at each phase of system 
implementation by both companies. Project teams of both companies and top management set 
milestones with predefined set metrics for combined set of instructions and solutions. In case of 
Vattenfall project management group forward the request to top management for feedback and 
analysis. Secondly, project team set the milestones with set metrics. Thirdly; in the meetings of 
top managers and project team combined set of instructions and solutions were developed for 
user requirements. But in case of Göteborg implementation of necessary changes for user 
requirement always done by project team of Holland Co and SQL Systems with joint discussion 
of top management.  
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7. Findings and Discussion 
______________________________________________________________________________ 

 
Objective of this chapter is to presents the findings of the research in the context of 

organizational (Internal/External), People and Technological and Strategic 

factors.  

________________________________________________________ 

 
 

7.1 Factors Discussion 
 
Tables on (Page # 64 to 69) show the concluded factors of ERP implementation drawn from case 
studies analysis. Factors are highlighted with the frequencies of important, highly important, and 

critical where: 
 

 
Important represent (X): Factors that were considered by both companies and not faced any 
problem during implementation 
 

 
Highly Important represent (XX): Factors that were not considered by one company and faced 
problem during implementation 
 

 
Critical represent (XXX): Factors that were not considered by both companies and faced 
problems during implementation 

 
 
“- -“represents: Considered factors during implementation 
 
 
Discussion about highly important and critical factors can be found after the tables where authors 

discussed them with the help of literature review. Authors followed the eight steps of Carley 

(1992) to highlight these factors with frequencies, as discussed in (Section 3.6.2, page # 22).  
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Concluded factors for ERP Implementation with respect to Organizational (Internal, External) Perspective 

____________________________________________ 
 

Organizational (Internal and External) 
____________________________________________ 

 

Sr.no 

 

Factors Important HighlyImportant 

 

Critical 

1.  Organizational: Internal    

1.1 Business Size     

  Geographical expansion of the business X X -- 

1.2 BPR     

  Considerable time to BPR X -- -- 

  Involvement of users in newly defined process X X X 

  BPR with department wise  X -- -- 

  Caring of mismatch between organizational processes and 

employees 

X X X 

  BPR training by senior IT consultant  X -- -- 

1.3 Management 
Commitment 

    

  Management involvement in implementation X -- -- 
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  Removal of conflict issues between management and 

employees 

X X -- 

  Idealistic expectation about the system X -- -- 

  Top management commitment to project management needs  X -- -- 

  Organizational changes  before, during, after implementation X -- -- 

1.4 Project Management/ 
Team 

    

  Desired knowledge and skills X -- -- 

  Sufficient time: Plan, Lead, Manage, Monitor X -- -- 

  Team of mixed people X -- -- 

  Offices are co-located X X -- 

  Regular activities during each phase of life cycle  X -- -- 

  Effective project management control X -- -- 

1.5 Communication 
Coordination 

    

  Communication with organizational stakeholders X -- -- 

  Project meetings at each phase  X -- -- 

  Regular feedback for requirements, comments, reactions, 

approval 

X -- -- 
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1.6 Change Management / 
Techniques 

    

  Handling employee resistance during change X X X 

  Motivation from top management while resistance X -- -- 

1.7 IT Maturity     

  IT Maturity level of employees X X -- 

  Concept of ‘Key’ and ‘Normal' Users X -- -- 

1.8 Computer Culture     

  Employees  attitude towards computer X -- -- 

  Level of employees towards computer literacy X -- -- 

2. Organizational: External 

2.1 Regional Environment     

  Integration with regional offices  X X -- 

  Implementation  time consideration for other branches X X X 

2.2 Government     

  Role of Government for defining rules and regulations X X -- 

 

2.3 Economy and Economic     
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Table 7: Final Factors of organizational (Internal and External Perspective) 

  

growth 

  Sufficient budget for implementation X -- -- 

  Organization growth (increasing/decreasing) X -- -- 

2.4 Infrastructure     

  Infrastructure model before implementation X X -- 

  Changes in infrastructure with respect to suppliers, customers, 

banks relationship and demands 

X -- -- 

2.5 Manufacturing     

  Multiple manufacturers with years of experience X -- -- 

  Commitment to the project within budget, and time 

(manufacture aspect) 

X -- -- 

  Don’t take charges for hidden documentation X -- -- 
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Concluded factors for ERP Implementation with respect to People, Technical and Strategic Perspective 

People, Technical and Strategic 

1. People Factors Important  HighImportant Critical 

  People    

1.1 User Involvement/ Training/ Education     

  Users involvement in interface design process  X X X 

  Clear objectives and goals outlined for users X -- -- 

  Special training programs for users X -- -- 

  Training sessions with users capability X X X 

  Sufficient budget for training X -- -- 

  User usability with the system X X X 

2. 

  Technical and Strategic  

2.1 Legacy System   

  Different versions of the system X X -- 

  Conversion of legacy system processes to new system processes X -- -- 

  Affects of IT, BPR, culture, and organizational structure  on 

existing system 

X -- -- 
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Table 8: Final Factors of People, Technological and Strategic Perspective

 

2.2 Time, Cost, Plan, Scope     

  Same business plan and vision during system lifecycle X X -- 

2.3 Installation, Complexity, Testing, 
Troubleshooting 

 

  Employees work together with project team member’s to resolve 

errors of the system 

X -- -- 

  Pre and post phase testing X -- -- 

  Proper tools and techniques should be used X -- -- 

2.4 Monitoring and Evaluation Performance     

  Setting milestones with continuous monitoring X -- -- 

  Evaluation of shortly goals  X -- -- 

  Management support for analyzing feedbacks X -- -- 

  Regular report evaluation X -- -- 

  Timely feedback from top management to users requirements X -- -- 

  Continuous monitoring by Top management, Employees, Project 

team, stakeholders 

X -- -- 
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7.2 Organizational: Internal and External Perspective 
 

• Geographical expansion of the business (Highly Important) 

 
This factor considered to be highly important factor for ERP implementation but it varies on the 
organizations size either it have multiple offices in other parts of the world or not. 
 

• Involvement of users in newly defined process (Highly important and Critical) 

• Caring of mismatch between organizational processes and employees (Highly important 

and Critical) 
 

Considered to be highly important and critical because Voordijk et al (2003); Grant (2003); and 
Gulledge and Sommer (2002) claimed that it is difficult to attain overall objective of matching 
goals and requirements to ERP implementation without business process reengineering. 
Therefore; for successful implementation of ERP in SWPI, it is required that IT consultants, and 
project team should give BPR training, and proper time to BPR processing in order to avoid the 
mismatch between organizational processes and employees. 
 

• Removal of conflict issues between management and employees (Highly Important) 

 

Management should be involved in implementation and allocate sufficient budget, with regular 
feedbacks and timely approvals at each phase of life cycle because Yusuf et al (2004); Al-
Mashari et al (2003); Sarker and Lee (2003); and Motwani et al (2002) reported that commitment 
by top management is essential for successful ERP implementation. Therefore, the above 
mentioned factor considered to be highly important in order to resolve conflicts between 
management and employees. 
 

• Offices are co-located (Highly Important) 

 

Bajwa et al (2004) declared that project team should consist of experienced people who possess 
necessary skills together to probe for details during planning and implementation of ERP. Team 
should consist of mixed people from internal and external professionals of the organization; 
members of the team must have years of experience, sufficient knowledge and skills for project 
management team. Therefore, considering this fact the successful implementation of ERP is 
possible if offices of project management team are co-located. 
 

• Handling employee resistance during change (Highly important and Critical) 
 

It is considered to be highly important and critical factor because Nah et al (2001); Kumar et al 
(2002); and Holland and Light (1999) stated that successful ERP implementation requires a 
change management program which should considers the implications of project. Key task is to 
build user acceptance of the project and a positive employee attitude. It is possible through 
education about the benefits and need for an ERP system (Bajwa et al., 2004). Change 
management and techniques considered critical if top management did not play an important role 
in resistance to employee attitude and behavior. 
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• IT-Maturity level of employees (Highly Important) 

 

IT-Maturity level of an employee is required for successful ERP implementation because 
Davenport (1994) claimed that higher IT maturity makes organizations ready to handle complex 
technology. Therefore this factor considered to be highly important. 
 

• Integration with regional offices (Highly Important) 

• Implementation time consideration for other branches (Highly Important and Critical) 

 
Company size can affect the future projects with other countries which satisfy the quotes of 
(Haung and Palvia (2001) i.e. “country's regional environment may have an impact on its ERP”  
A company should aware of the cultural differences and preferences from both organizational and 
geographical perspectives. As a result, it is necessary to understand the business characteristics 
and the needs for a culture that is conducive to change. Therefore; regional environment factor 
considered to be highly important. It also depends on the organizations goals and objectives that 
they want to integrate their ERP systems with other branches or not. Therefore, implementation 
time consideration for other branches considered to be critical and integration with regional 
offices as a highly important factor. 
 

• Role of Government for defining rules and regulations (Highly Important) 

 

Highly important for those organizations where government involved in ERP projects.  Rules and 
regulations made by government can have a significant impact on the organization strategy which 
can lead to remove barriers for ERP implementation (Huang and Palvia, 2001). 
 

• Infrastructure model before implementation (Highly important) 

 

According to Somers and Nelson (2004) it is critical to assess the architecture and IT readiness of 
the organization. If necessary, infrastructure might need to be upgraded or revamped (Kumar et 

al., 2002).  Therefore; it is essential for SWPI to have a good infrastructure before 
implementation therefore this factor considered to be highly important if it is not modeled before 
the implementation. 

7.3 People Perspective 
 

• User’s involvement in interface design process (Highly important and Critical) 

• Training sessions with user’s capability (Highly important and Critical) 

• User usability with the system (Highly important and Critical) 

 
Abdinnour-Helm et al (2003) recognized the importance of employee attitude towards ERP 
implementation success. Kumar et al (2002) highlighted the need for training, from project team. 
Mandal and Gunasekaran (2003) have focused on user training and encompass the development 
of IT skills.  Mandal and Gunasekaran (2003) and Cliffe (1999) stated about the management 
roles for staff needs and compensation plans, that how it should be structured, evaluated and 
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modified. It has been suggested that the need to plan for training facilities is vital consideration 
and it should encompasses the development of IT skills. Management need to consider how they 
can restructure the staff for training and ERP implementation (Voordijk et al., 2003). Therefore, 
user involvement in interface design process with training sessions for the usability of ERP 
considered to be highly important and critical factor. 

 

7.4 Technical and Strategic Perspective 
 

• Different versions of the system (Highly important) 
 

According to Yusuf et al (2004) careful bridging of legacy systems is a factor in successful 
multinational ERP data cleanup but Al-Mashari et al (2003) claimed that legacy systems can 
directly affect the technical and organizational change. Therefore; transformation of old major 
processes into newly defined processes for ERP systems considered to be highly important factor.  
 

• Same business plan and vision during system lifecycle (Highly important) 

 

Highly importance should be given to business plan, scope and vision because Buckhout et al 
(1999) says that for ERP complexities users must determined which goals they wish to 
accomplish with the system, and how the functionality of the system can be achieved. It requires 
planning that articulate a business vision to the organization, identifying clear goals and 
objectives, and provide a clear link between business goals and IS strategy.  Mandal and 
Gunasekaran (2003) also reported that planning should involve benchmarking of internal and 
external best practices for ERP implementation. Yusuf et al (2004) claimed that open 
communication is required between shop floor employees, suppliers and customers for same 
business plan and vision. This requires a communication plan to ensure that open communication 
occurs within the entire organization.  
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8. Conclusion 
______________________________________________________________________________ 

Objective of this chapter is to answer the research questions that were set in the 

introduction chapter of the research. Next the chapter presents the author’s 

reflection about the research, future research, stakeholders of the research and 

contribution to the academia and practice. This chapter also discusses the 

proposed model for research with literature and empirical findings of the research. 
______________________________________________________________________________ 

8.1 Conclusion  
Organizations around the globe have been implementing IS to reengineer their business processes 
and to have a uniform information flow for their business activities. ERP is well-known 
integrated IS for collecting, retrieving, processing, storing, disseminating information for 
planning, controlling, coordinating, and for decision making activities. ERP literature reveals that 
acquisition of ERP systems is not without its challenges. It is considered to be a high-expenditure 
activity that consumes significant portion of an organization’s capital budget. The purpose of 
underlying research was to examine the IS for Swedish Wind Power Industry and highlighting 
the problems and solutions for it. For this taxonomy underlying research was divided into two 
research questions. To answer these research questions exploratory and explanatory researches 
was conducted through quantitative and qualitative methods using extensive literature review, 
empirical data of survey, electronic mails, telephonic and face-to-face interviews with two case 
studies.  
For the first research question: “Which information systems are currently used by Swedish Wind 

Power Industry” authors come up with three categories of information systems i.e. Wind Energy 
Specific, Project Planning, and for Administrative Purposes. 
 
Wind Energy Specific: Vestas Online Business (DCS System), “SAP”: Systems, Applications 

and Products, “SKF”: @ptitude Asset Management System, “SPM”, “Skarda”, “EAM”: 

Enterprise Asset Management, “Info7i”, and “Coswin 7i”, are famously known information 

system for wind specific category. 

 
Project Planning of Wind Energy: “Microsoft Project”  

 
Administrative Purposes: “Microsoft Access and Excel” are famous. 
 

Result of survey reveals that most of the companies are using ERP systems in Swedish Wind 
Power Industry. Manufacturer for ERP system Vestas Online Business, produced by Vestas 
having the maximum share of use, in Swedish wind power industry but considering this fact, 
importance of SAP used by Vattenfall AB cannot be ignored because, it is the largest and leading 
company of Swedish wind power industry having maximum farm houses of wind turbines, all are 
using SAP. In the analysis of survey maximum satisfaction for the best results goes to SAP (90%) 
and maximum dissatisfaction goes to Vestas Online Business with (40%) by Arise Wind Power 
AB.  
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In order to know more about this fact authors conducted second part of research with two case 
companies of Swedish Wind Power Industry “Vattenfall AB” and “Göteborg Energy” which 
were using ERP.  For this part authors conducted second research question that was: “What 

factors need to be considered while implementing ERP in Swedish Wind Power Industry?” 

Author’s highlighted factors for ERP implementation in three perspectives “Organizational 

(Internal and External)”, “People”, “Technical and Strategic”.  

A total of sixteen factors were highlighted by authors that are highly important and critical for 

Swedish wind power industry:  

Organizational: Internal and External Perspective 

• Geographical expansion of the business (Highly important) 

• Involvement of users in newly defined process (Highly important and Critical) 

• Caring of mismatch between organizational processes and employees (Highly important 

and Critical) 

• Removal of conflict issues between management and employees (Highly important) 

• Co-located offices (Highly important) 

• Handling employee resistance during change (Highly important and Critical) 

• IT- Maturity level of employees (Highly important) 

• Integration with regional offices (Highly important) 

• Implementation time consideration for other branches (Highly important and Critical) 

• Role of Government for defining rules and regulations (Highly important) 

• Infrastructure model before implementation (Highly important) 
 

People Perspective 

• User’s involvement in interface design process (Highly important and Critical) 

• Training sessions with user’s capability (Highly important and Critical) 

• User usability with the system (Highly important and Critical) 

 

Technical and Strategic Perspective 

• Different versions of the system (Highly important) 

• Same business plan and vision during system lifecycle (Highly important) 
 
Based on the critical factors highlighted above for ERP implementation, it became evident from 
both case studies that there is a knowledge sharing gap between ERP users, top management and 
project team for ERP implementation. Therefore, in order to enhance the communication between 
them A Model of Knowledge Sharing in ERP Implementation is proposed for SWPI for resolving 
ERP complexities.  
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Swedish Wind Power Industry is still developing in wind energy sector thus; before buying ERP 
they must explore hidden issues that create hindrance for future. These issues might be related to 
Organizational (Internal and External), People, and Technical and Strategic perspective. In the 
view of limitations still there is a need to focus for future research efforts on the study of 
problems and solutions for implementing ERP as they apply to the perspectives of key 
stakeholders. All of the ERP success factors are important in their own rite; however, the need to 
approach the implementation from user’s usability perspective with project team and top 
management communication is central to the success of ERP projects in Swedish wind power 
industry. The gaps in this aspect of the literature still need to be explored in more details. 

8.2 ERP Problems of Swedish Wind Industry 
Swedish ERP systems provides number of benefits to SWPI but still there are number of 
problems remain unsolved. These problems are related to companies and vendors perspective. 
Since, there are many small and medium size organizations in SWPI which demands low price 
quotations from ERP vendors. It becomes difficult for ERP vendors to offer such type of 
quotations, as they did not guaranteed for the return costs which meet their needs. Some third 
party companies offer online services of data collection, recording, storing, updating, processing, 
communicating and prognosis with weekly, monthly, and yearly reports in a cheap price. This 
does not allow to small level of companies to implement ERP instead of having a cheap option. 
Swedish wind power industry are unsure of choosing ERP vendors. They hire consultants for 
choosing the best ERP vendor. But consultant charge a lot for this activity. SWPI deals with 
condition monitoring systems which require intelligent decision making. Therefore, some 
companies use features of successful Swedish Wind Power ERP systems in their ERP systems for 
detail reports and intelligent decision making. ERP systems in SWPI are not fully implemented 
with all the modules. Some companies miss material management, decision support and 
document analysis module. Companies don’t have enough data to analyze for future decisions 
and plans but still they are gathering the data and collecting the failure facts of it. Some 
companies who are having ERP are not satisfied with the graphical results of their ERP systems. 
They said snapshots are not visualized well. They want a clear graphical output of it. Some ERP 
systems are not suited for follow up ratios as mean time between inspections and mean time 
between failures in a simplified and standardized manner. Some companies are not satisfied with 
the quality of data security. Some companies said that client version does not contain enough 
technical details to make the necessary technical analysis for their data. One cannot group the 
alarms/events, which are needed when the system contains nearly a thousand of events/alarms. 
Not all the ERP systems support mobile use facility. Some companies said that it is a complex 
system and need proper training for large scale of wind farms. Some companies ERP systems are 
not stable via fiber and it’s difficult to generate reports and get the numbers that are tailored to 
the standard reports. Some Swedish ERP systems are not good to log and sensor data over time. 
Swedish Wind Power companies want to integrate their ERP system with other countries but due 
to different vendors and languages of ERP implementation they did not integrate it yet. SWPI 
wants several business programs should be facilitated by one ERP system. 
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8.3 A Model of Knowledge Sharing in ERP Implementation 
The model is an extension of Haung and Palvia (2001) proposed framework for “ERP 
implementation issues in advanced and developing countries” contributing a variable of 
“Knowledge Sharing” between System Users, Top management and Project Team. Model, 
discusses how to resolve ERP implementation complexities between systems users, top 
management and project team in SWPI. Problems, issues, and characteristics of ERP 
implementation are identified in it. Swedish wind power companies who are interested to 
implement ERP can use model for better implementation of ERP. They can understand the 
problems during implementation recognize the environmental and internal requirements and 
develop better strategies for their future.  
 
Preceding discussion (Section 7.1, Page # 70) has provided a foundation with respect to ERP 
implementation factors that are cited in the literature and frequencies associated with each. 
However, the below section “Model Discussion” discuses the additional analysis for obvious 
gaps in “literature” and theoretical model of Haung and Palvia (2001) framework “ERP 
implementation issues in advanced and developing countries” which lead to “A Model of 
Knowledge Sharing in ERP Implementation”.  
 

8.3.1 Model Discussion 

Many researchers have focused on only a specific aspect of ERP implementation success and 
failure factors. There is few research conducted till which encompasses all significant factors 
together. Haung and Palvia (2001) discussed the implementation factors of ERP in two aspects 
national/environmental and organizational/internal but did not discuss the user usability factors. 
Hong and Kim (2002) studied the impact of organizational fit as a direct factor which creates the 
link between employee attitude and ERP implementation success. Employee attitude was also 
discussed by Abdinnour-Helm et al (2003) for ERP success which covers the Göteborg and 
Vattenfall strategy towards their employees. Research by Haung and Palvia (2001); Markus et al 

(2000) discussed computer culture and IT-Maturity of the organization as a factor that affects 
success, while Robey et al (2002) used case study to address the issues of knowledge barriers 
which satisfy for Vattenfall but not for Göteborg Energy. 
 
Kumar et al (2002) studied project managers to determine key success strategies of government 
organizations for adopting ERP. Haung and Palvia (2001) studied government regulations and 
policies to encourage ERP implementation which satisfy for Vattenfall to follow the rules and 
regulation as a state organization whereas Göteborg have no connection with governmental 
policies about ERP implementation. Haung and Palvia (2001) with Zhang et al (2003); Marble 
(2003); Voordijk et al (2003); Umble et al (2003); Ferrario and Montagna (2004); and James, 
(2004) focused on the influence of top management support that was covered by both companies.   
 
Articles by Al-Mashari et al (2003); Umble et al (2003); Kuruppuarachchi et al (2002); Haung 
and Palvia (2001); Nah et al (2001); and Holland and Light; (1999) centered on the relationship 
between clear goals, focus and scope as a ERP implementing strategy followed by both 
companies with clear instructions of top management and project managers, with little 
differences as discussed in analysis section of case studies. Haung and Palvia, framework (2001) 



 

77 

 

cover the infrastructure context of ERP with basic and IT infrastructure, economic growth, 
business size and geographical factors that was followed by Vattenfall and Göteborg Energy.  
 
Many authors like James (2004), Al-Mashari et al (2003), Mandal and Gunasekaran (2003), 
Umble et al (2003) and Voordijk et al (2003) have focused on the influence of training and 
education of employee towards the successful implementation of ERP but observation for Haung 
and Palvia (2001) theoretical framework does not satisfy for both case companies to have 
preliminary setup of training with emerging demands and capabilities of employees therefore, 
training sessions with user’s capability should be considered as an important factor which is 
missing in Haung and Palvia (2001) framework. 
 
Haung and Palvia (2001) discusses BPR with the reference of Davenport and Short (1990); 
Davenport (1998) in a short context. While authors like Bingi et al (1999); Sumner (1999); Al-
Mashari and Zairi (2000); Markus et al (2000); Nah et al (2001); Zhang et al (2003); Al-Mashari 
et al (2003); Mandal and Gunasekaran  (2003); and James (2004) have discussed in the broader 
picture of BPR. Haung and Palvia (2001) theoretical framework also missed the context of caring 
of mismatch between organizational processes and employees, user’s involvement in interface 
design process, handling employee resistance during change and user usability factor regarding 
complexities of ERP.  
 
Results of case studies show that, project team and top management was not effective in filling 
the knowledge gaps between Key and Normal users of the system. Communicating with users, 
involvement of users in newly defined process, mismatch between organizational processes and 
employees, handling employee resistance during change, user’s involvement in interface design 
process, training sessions with user’s capability, and user usability with the system are critical 
factors which exist among top management, project team and users of the system. Due to these 
critical factors, project team members were unable to acquire enough knowledge from users to 
implement and use ERP system in most effective way. Therefore, it is important to ensure that 
the project team and top management should communicate with system users at each step of ERP 
life cycle. Therefore, based on all these results “A Model of Knowledge Sharing in ERP 
Implementation” is proposed to remove the gaps between users of the system, project team and 
top management.  
 
The model consists of two main broad categories of factors: Organizational (Internal and 
external) environment which covers the four sub variables of the model including  ERP Users, 
Top management, Project Team, ERP complexities and ERP Life Cycle. 

 
ERP Users: It covers two types of users, Key Users (Users with adequate knowledge, skills and 
IT-Maturity level for computer usage) and Normal users (Users with inadequate knowledge, 
skills and IT-Maturity level for computer usage). 
 

Top Management and Project Team: Project team should consist of mixed people, i.e. ERP 
consultants, senior project managers, highly skilled IT professionals and system analysts. Team 
members should have years of experience in ERP implementation and have completed numerous 
successful projects for implementing ERP.  
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ERP Life Cycle: Role of system analysts is to study the system during each phase of ERP life 
cycle. Any changes required by ERP users should be updated by consultation of project team and 
top management within their respective perspective i.e. Organizational (Internal and External), 
People, Technical and Strategic.  
ERP Complexities: Communication between top management, project team and systems users 
should be a continuous process where all parties share their knowledge, define new processes for 
ERP modules, select interface design and discuss usability issues of the system, conduct training 
according to the users requirements and capability level, apply effective methods for resistance to 
change and share views to remove any mismatch between organizational processes and users of 
the systems. Model diagram for Knowledge Sharing in ERP Implementation is given below. 

 

Figure 11: A Model of Knowledge Sharing in ERP Implementation 
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In addition, to the above discussion every member of project team should work, diligently to 
utilize his fully systems knowledge, communication and business analytical skills, language 
capabilities, and experience of other companies; else, they could not perform as change agents. 
Project manager and consultants should work together and analyze the feedback of user’s 
requirements thoroughly. They need to select, evaluate, manage, collaborate and monitor the 
level of user’s requirements about the system usability. Top management, project managers, and 
consultants should also exercise for close control and monitoring of ERP project management, to 
ensure that the knowledge transfer process for ERP lifecycle among users is up to mark and 
satisfy their needs. Project manager should make sure that consultants, IT professionals, 
developers, members of project team are working up to a professional standard with BPR to 
remove system complexities. 
 
Prior to the ERP selection process, it is important to conduct a detailed and comprehensive 
evaluation on the key and normal user’s requirements for ERP implementation. All the user 
requirements from interface design, training programs, legacy processes to ERP processes and 
newly defined processes for ERP should be clarified and documented earlier to the ERP system 
selection process.  
 
For the successful ERP implementation it is essential that top management support in 
‘Organizational’, ‘People’, and ‘Technical and Strategic’ perspective during the whole ERP life 
cycle. Project team, top management, consultants, system analyst and users should have effective 
knowledge sharing about involvement of users for newly defined processes, resolving mismatch 
between organizational processes and employees, handling employee resistance during change, 
involving user’s in interface design process, conducted training sessions with user’s capability 
level and user usability with the system. All these complexities could help to minimize the risks 
of ERP mismatch in SWPI, therefore; the model of Knowledge Sharing in ERP Implementation 
validate (Haung and Palvia, 2001) model with contributing the variable of ‘Knowledge Sharing’ 
between project management team, top management and users of the system.  

8.4 Stakeholders of Research 

Sr.No Academia Practice 

1. Examiners Wind Power Industry 

2. Supervisor Swedish Wind Power Companies 

3. Researchers Manufacturing Companies of IS 

4. Students  CEO’s, Directors of the Companies  

5. Authors IT and IS Project Managers, ERP 
Developers 

6. Informatics Department IS, ERP, SAP Consultants 

   

Table 7: Stakeholders of Research 

Academia: Students: can increase their knowledge about Swedish Wind Power ERP systems. 

They can conduct future research which is highlighted in future research section. Students can 

use all the contacts that are provided in the (Appendix B, Page # 98) for case companies. 
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Examiner, supervisors and researchers: can guide to other students for future research in this 

area. They can conduct future research also by making relationship with Swedish Wind Power 

Industry (Contacts are available in Appendix B, Page # 98) and give suggestions to SWPI for 

implementing ERP by studying current research and relevant literature. Informatics Department: 

can make good relationship with SWPI by contacting with them. They can use all the contacts 

that are provided in the (Appendix B, Page # 98) with emails and phone numbers. Department 

can also carry on the research with Vattenfall AB as they are interested in their IS to study in user 

usability perspective. Authors are interested to conduct future research in this sector. 

Practice: CEO’s and Directors of the Companies: can allocate proper resources, responsibilities, 
authorities, project team and tasks to users of the ERP system by studying this research. The 

organization can make strategies and plans to achieve its goals, value, and performance 

expectations by considering the highlighted factors. They can make the division of work 

according to the specific type of factor (Organizational, People, and Technical and Strategic). 

They can also make the priority of the factors which suits the situation and can check the strategy 

or implementation plan for ERP in line with their set milestones. IS, ERP, SAP Consultants: can 

work with project managers, top management and users of the system by analyzing the factors to 

develop competent solutions which optimize management effectiveness. They can give 

suggestions to the client’s specific problem to make the right decision for implementation by 

studying factors. IT and IS Project Managers: can evaluate the roles of project responsible 

personnel at each phase of ERP life cycle planning, execution, monitoring, controlling and 

closuring and can make a better communication and implementation plan by dividing the ERP 

lifecycle phases into three modes of factors i.e. Organizational (Internal and External), People, 

and Technical and Strategic.  Manufacturing companies: can train their project managers and 

developers of ERP systems by studying highlighted factors and model in order to understand the 

needs of the client’s requirements. Swedish and Wind Power Industry: by studying this research 

can identify the hidden factors which manufacturing companies hide in their documentation 

procedure. They can make a better implementation plan by involving consultants timely and 

negotiating with manufacturing companies by asking the set questionnaires that were asked from 

Swedish Wind Power Industry. 

8.5 Reflection  
Empirical findings for current research are drawn from survey (mail, telephonic, and detailed 
interviews) and case studies (with detailed face-to-face interviews). To find the holistic view of 
IS and ERP implementation factors, study carried out from SWPI with two case companies and a 
survey of more than seventy Swedish wind power companies. To know about the current status 
of IS used by SWPI authors sent more than seventy emails and conducted near to hundred 
telephonic calls with number of recordings. To find out the implementation factors authors study 
the IS system of two large companies of Sweden in wind power sector i.e. Vattenfall AB and 
Göteborg Energy with two detailed face-to-face interviews (more than 1 hour) with open 
discussion and two telephonic interviews. Authors also conducted one telephonic and one face- 
to-face interview with SQL Systems (consultants for Göteborg ERP). After this whole arduous 
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process of data gathering authors focuses on ERP implementation factors that need to be 
considered for SWPI. During this empirical data gathering authors realize that there are some 
hidden truths or factors which are the main barriers that need to consider for a successful ERP 
implementation (E.g. the cost of documentation and the license fee as a per user). Although the 
highlighted factors and ERP Problems for SWPI will help the Swedish wind power industry for 
successful ERP implementation but a fair negotiation between buyer and seller is essential before 
the start of the project.  Due to time limitation and narrow area of research, author’s focuses only 
on their research questions but still there are number of issues which need to explore in this area 
(e.g. how to design processes for ERP implementation, study of usability standards for user’s 
perspective). Authors are pleased with the outcome of the research and believe that with the help 
of theories, empirical findings and the knowledge gathered in two years study of IS degree have 
managed to present the number of suggestions and issues that are important for Swedish Wind 
Power, ERP implementation. 

 
8.6 Future Research  
Future research is directed from the findings of current research, analyses of the survey and case 
studies. 
 

• Testing empirically and refining the Model (Knowledge Sharing in ERP Implementation), 
by exploring more relationships among users of the system and project team.  

 

• Resolving issues between top management and users of the systems in ERP 
implementation 

 

• Improving communication between system users and project team while implementing 
ERP. 

 

• Role of Top management and Project Team for employee resistance in ERP 
implementation. 

 

• Considerations need to consider while selecting interface design for ERP implementation. 
 

• How to define processes for implementing IS? 
 

• Role of system users in transforming legacy processes to ERP processes. 
 

• Top management commitment for resolving ERP complexities by involving system users 
with project team. 

 

• How to increase the IT-Maturity level while implementation of ERP? 
.  

  



 

82 

 

References 
_____________________________________________________________________________________ 

 
Abdinnour-Helm, S., Lengnick-Hall, M., and Lengnick-Hall, C. (2003). Pre-implantation 
attitudes and organizational readiness for implementing an Enterprise Resource Planning system. 
European Journal of Operational Research, 146(2), 258-273. 

 

Aladwani, A. (2001). Change Management Strategies for Successful Implementation. Business 

Process Management Journal, 7 (3), pp. 266-275. 
 

Aladwani, A. (1998). Coping with user’s resistance to new technology implementation: an 
interdisciplinary perspective. Proceedings of the 9th IRMA Conference, Boston, 54-9. 
 
Aladwani, A. (1999). Implications of some of the recent improvement philosophies for the 
management of the information systems organization. Industrial Management & Data Systems, 
99(1), 9-33. 
 
Amir M Sharif, Z. I. (2005). Integrating ERP using EAI: a model for post hoc evaluation. 
European Journal of Information Systems , 14 (2), 162-174. 
 
Amoako-Gyampah, K. (1999). User involvement, ease of use, perceived usefulness, and 
behavioral intention: a test of the enhanced TAM in ERP implementation environment.  30th DSI 

Proceedings, 7-805. 
 
Arnett, D.B., Laverie, D.A., and McLane, C. (2002). Using job satisfaction and pride as internal-
marketing tools: Cornell Hotel and Restaurant Administration Quarterly. At Your Request: Room 

Service Dining, 87-96. 
 
Al-Mashari, M. (2002). Enterprise Resource Planning (ERP) Systems: A Research Agenda. 
Industrial Management and Data System, 102 (3), 165-170.  
 
Al-Mashari, M. (2003). A Process Change-Oriented Model for ERP Application. International 

Journal of Human-Computer Interaction, 16 (1), 39-55. 
 
Al-Mashari, M., and Al-Mudimigh, A. (2003). ERP Implementation: Lessons from a Case Study. 
Information Technology and People, 16 (1), 21-33. 
 
Al-Mashari, M., and Zairi, M. (2000). The Effective Application of SAP R/3 A Proposed Model 
of Best Practice. Logistics Information Management, 13 (3), 156-166. 
 
Al-Mashari, M., and Zairi, M. (2000). Information and business process equality: the case of SAP 
R/3 implementation. Electronic Journal on Information Systems in Developing Countries, 2, 
[Online] Available from: http://www.ejisdc.org/ojs2/index.php/ejisdc/article/viewFile/9/9 
[Accessed 31 Match 2010] 



 

83 

 

 
Bajwa, D.S., Garcia, J.E., and Mooney, T. (2004). An integrative framework for the assimilation 
of enterprise resource planning systems: phases, antecedents, and outcomes. Journal of Computer 

Information Systems, 44, 81-90. 
 
Bancroft, N., Seip, H. And Sprengel, A. (1998). Implementing SAP R/3, Manning publications, 
Greenwich, (2). 
 
Bell, J. (2006). Introduktion till forskningsmetodik (Vol. 4). Danmark: Narayana Press. 
 
Bennett, K. (1994). Legacy Systems: Coping with Success. IEEE Software, 11 (1), 19-23. 
 
Berg, B. L. (2004). Qualitative research methods for the social sciences. Boston: Allyn and 
Bacon. 
 
Bingi, R., Sharma, M.K., and Godla, J.K. (1999). Critical Issues Affecting an ERP 
Implementation. Information Systems, 16 (3), 7-15. 
 
Bocij, P., Chaffey, D., Greasley, A. and Hickie, S. (2003). Business Information Systems. 
Pearson Education Limited, Edinburgh Gate, 2. 
 
Bogart, L. (1984). Strategy in Marketing: Matching Media and Messages to Markets and 

Motivation. Crain Books, Chicago, 2. 
 
Bradford, M. (2008). Modern ERP: Select, Implement and Use Today’s Advanced Business 

Systems . Lulu Press. 
 
Bryman, A. (1988). Quantity and Quality Social Research. London, UK: Unwin Hyman. 
 
Bryson, M. (1988). Strategic Planning for Public and Nonprofit Organizations. Oxford: Jossey-
Bass Publishers. 
 
Buckhout, S., Frey, E. and Nemec, J. (1999). Making succeed: turning fear into promise. IEEE 

Engineering Management Review, 116-23. 
 
Buck-Emden, R. (2000). The SAP R/3 system: an introduction to ERP and business software 
technology. Pearson Education Limited. 
 
Bulkelery, W. M. (1996). When Things Go Wrong. The Wall Street Journal, 18(25). 
 

Burritt, R. (2000). Buyer beware. Australian CPA, 70 (8). 
 
Carley, K. (1992). Organizational Learning and Personnel Turnover. Organization Science, 3(1), 
20-46. 
 



 

84 

 

Carmines, E., and Zeller, A. (1979). Reliability and validity assessment. Sage University Paper 

17. Beverly Hills: Sage Publications. 
 
Cassell, C., and Symon, G. (1994). Qualitative research in work contexts, Qualitative Methods in 

Organizational Research: A practical guide. Sage Publications. 
 
Castka, P., Bamber, C.J., Sharp, J.M., and Belohoubek, P. (2001). Factors Affecting Successful 
Implementation of High Performance Teams. Team Performance Management: An Int Journal, 
7(8), 123-134. 
 
Castro, P., Chiu, P., Kremenek, T., and Muntz, R. (2001). A probabilistic room location service 
for wireless networked environments.  UbiComp Conference, Atlanta.  
 
Castro, J. K. (2001). A requirements-Driven Development Methodology. Springer-Verlag, 108-
123. 
 
Change, J. a. (2005). Measuring the Performance of Information Systems: A Functional 
Scorecard. Journal of Management Information System , 22 (1), 85-115. 
 
Chen, I.J. (2001). Planning for ERP Systems: Analysis and Future Trend. Business Process 

Management Journal, 7 (5), 374-386.  
 
Cliffe, S. (1999). ERP Implementation. Harvard Business Review, 77(1), 16-17.  
 
Collis, J., and Hussy, R. (2003). Business Research. Palgrave Macmillan, Basingstoke, 2.  
 
Cotteleer, M. (2003). ERP:Payoffs and Pitfalls. Harvard Business School Working 

Knowledge[Online] Available from: http://hbswk.hbs.edu/item.jhtml?id=3141&t=operations 

[Accessed on April 2010] 
 
Davenport, T. (2000). Mission Critical: Realizing the Promise of Enterprise Systems. Boston: 
Harvard Business School Press. 
 
Davenport, T. (1998). Putting the Enterprise into the Enterprise System. Harvard Business 

Review, 76(4), 121-133. 

 
Davenport, T., and Short, J. (1990). The New Industrial Engineering: Information Technology 
and Business Process Redesign. Sloan Management Review, Summer, 11- 27. 
 
DeLone, W. H., and McLean, E. R. (1992). Information systems success: The quest for the 
dependent variable. Information Systems Research , 3, 60-95. 
 
Denzin, N. K., and Lincoln, Y. S. (2000). The policies and practices of interpretation. In N. K. 
Denzin & Y. S. Lincoln (Eds.), Handbook of qualitative research, 2, 897-992. 
 



 

85 

 

De Vaus, D. (2001). Research Design in Social Research. London: SAGE 
 
Dong, L. (2001). Modelling Top Management on ES Implementation. Business Process 
Management Journal, 7 (3), 243- 250. 
 
Duplaga, E. (2003). Implementing ERP in manufacturing. Informaiton Systems Management , 20 
(3). 
 
Duplaga, E. A., and Astani, M. (2003). Implementing Erp In Manufacturing. Information systems 

management, 4, 68-74. 
 
Ellis, R. (1994). The study of second language acquisition. Oxford: Oxford University Press. 

 
EREC: Renewable Energy Target for Europe: 20% by 2020. European Renewable Energy 

Council Report, January 2004, [Online] Available from www.erec-renewables.org [Accessed on 
March 2010] 
 
Erlikh, L. (2000). Leveraging legacy system Dollars for e-business. IT Professional, 17-23. 
 

Eriksson, L.T. and Wiedersheim-Paul, F., (1997). Att utreda, forska och rapportera. Liber 

Ekonomi, Malmö. 

 
EWEA, Annual Report (2009). Winning with European Wind Creating power. Helping the 

environment: Report by European Wind Energy Association, [Online] Available from: 
www.ewea.org [Accessed on March 2010]. 
 
Ferrario, L., and Montagna, J.M. (2004). A Framework to Assess ERP Implementation. The 2nd 

World Conference of the Production and Operation Management, Cancun, Mexico. 
 
Finnegan, R. (1996). Using Documents. In R Sapsford and V Jupp (eds). Data Collection and 

Analysis. London: Sage. 
 
Fryer, D. (1991). Qualitative methods in occupational psychology: Reflections upon why they are 
so useful but so little used. The Occupational Psychologist, (Special issue on qualitative 

methods), 14, 3-6. 
 
Gable, G., and Stewart, G. (1999). SAP R/3 implementation issues for small to medium 
enterprises. 30th DSI Proceedings, pp. 81-779. 
 
Gans, G. J. (2003). Continuous requirements management for organisation networks: a (dis)trust-
based approach. Requirements Engineering, 8, 4-22. 
 
Gargey, V., and Brady, J. (2005). Success and failure factors of adopting SAP in ERP System 
implementation. Business Process management journal 11 (9). , 11 (9). 
 



 

86 

 

George, J.F., Batra, D., Valacich, J.S. and Hoffer, J.A. (2004). Object-oriented systems analysis 

and design. New Jersey: Upper Sadle River. 
 
Gillham, B. (2000). Case Study Research Methods. New York: New York. 
 
Goldkuhl, G. (1998). The Six Phases of Business Processes -- Business Communication and the 
Exchange of Value. Accepted to The 12th Biennial ITS (ITS'98) conference. Stockholm: Beyond 
convergence. 
 
Gollan, P.J., (2005). High Involvement Management and Human Resource Sustainability, The 
Challenges and Opportunities. Asia Pacific Journal of Human Resources, Australian Human 

Resources Institute, Sage Publications, 43(1), 18–33. 
 

Guiltinan, J., and Paul, G. (1988). Marketing Management: Strategies and Programs. McGraw- 

Hill, New York. 

 
Gupta, A. (2000). Enterprise resource planning: the emerging organizational value systems. 
Industrial Management & Data Systems, 114-118. 
 
Gupta, O., Priyadarshini, K., Massoud, S. and Agrawal, S.K. (2004). Enterprise Resource 
Planning: A case of a Blood Bank. Industrial Management and Data System, 104 (7), 589-603. 
 
Gyampah, K.A. (2004). ERP Implementation Factors A Comparison of Managerial and End-User 
Perspectives. Business Process Management Journal, 10 (2), pp. 171-183.  
 
Gyampah, K.A., and Salam, A.F. (2004). An Extension of the Technology Acceptance Model in 
an ERP Implementation Environment. Information and Management, 41 (6), 731-745.  
 
Hoffman, E.A. (2007). Open-ended interviews, power, and emotional labor. Journal of 

Contemporary Ethnography, 36(3), 318-346. 
 
Holland, P., Light, B. and Gibson, N. (1999). A critical success factors model for enterprise 
resources planning implementation. Proceedings of the 7

th
 European Conference on Information 

Systems, (1), 273-97. 
 
Holland, C.P., and Light, B. A. (1999). A critical success factors model for ERP implementation. 
IEEE Software, 16 (3), 30–36. 
 
Holme, I., and Solvand, B. (1997). Forskningsmetodik. Lund: Studentlitteratur 
 
Hong, K.K. and Kim, Y.G. (2002). The Critical Success Factors for ERP Implementation: an 
Organizational Fit Perspective. Information and Management, 40(1), 25-40. 
 
Huang, F. (2004). Dynamic Web Log Session Identification With Statistical Language Models. 
Journal Of The American Society For Information Science And Technology, 55 (14). 



 

87 

 

 
Huang, M., Wang, J., Yu, J. and Chiu, C. (2004). Value-added E.R.P information into 
information goods: an economic analysis. Industrial Management & Data Systems, 104(8), pp. 
689-97. 
 
Huang, K. Y. (1998). Quality information and knowledge. NJ, USA: Prentice Hall PTR Upper 
Saddle River. 
 
Huang, Z. and Palvia, P. (2001). ERP implementation issues in advanced and developing 
countries. Business Process Management Journal, 7 (3), 276-284. 
 
Hussey, J., and Hussey, R. (1997). Business Research Method. McMillan Press Ltd. 
 
Ibrahim, A. (2007). Implementation of ERP in Libyan Public Sector Organisations. PhD Thesis, 
University of Salford. 

 
Idriss El-Thalji (2009). Systems Engineering towards developing an integrated O&M concept for 
wind power system. European Wind Energy Confernce & Exhibition, Marseille. 
 
James, X. (2004). The ERP Challenge in China: A resource Based Prospective. Information 

Systems Journal, 14 (2), 153-167. 
 
Jerry Cha-Jan Chang, W. R. (2005). Measuring the Performance of Information System. Journal 

of Management Information System, 85-111. 
 
Castro, M. Kolp and J. Mylopoulos (2001). A Requirements- Driven Development Methodology. 
In Proceedings of the 13th International Conference on Advanced Information Systems 

Engineering (CAiSE’01), Interlaken, Switzerland. 
 
Koh, C. S. (2000). A process theory approach to ERP implementation and impacts: The case of 
Revel Asia. Journal of Information Technology Case and Application , 2 (1), 4-23. 
 
Kashef, A., Izadi, M. and Al-Sehali, S. (2001). ERP: The Primary Solution Provider for 
Industrial Companies. Journal of Industrial Technology, 17 (3), pp. 1-6. 
 
Kerzner, H. (2003) Project Management (3 ed.). Wiley. 
 
Krammergaard, P., and Rose, J. (2002). Managerial Competences for ERP Journeys. Information 

System frontiers, 4 (2), 199-211.  
 
Kumar, K., and Hillegersberg, J. (2000). ERP experience and evolution. Communications of the 

ACM, Vol. 43 No.4, pp.22-8. 
 
Kuruppuarachchi, P.R., Mandal, P., and Smith, R. (2002). IT Project Implementation Strategies 

for Effective Changes. A Critical Review, Logistic Information Management, 15 (2), 126-137. 



 

88 

 

 
Langenwalter, G.A. (2000). Enterprise Resources Planning and beyond: Integrating Your Entire 
Organisation. St. Lucie Press, Florida. 
 
Laudon, C., and Laudon, J. (2006). Management Information Systems: Managing the Digital 

Firm. Prentice Hall Publications, 9. 
 

Laudon, C. and Laudon, J. (1991). Business Information Systems: A problem solving approach. 

The Dryden Press. 

 
Lee, A.S. (1989). A Scientific Methodology for MIS Case Studies.  MIS Quarterly 13 (1), 33-52. 
 
Lucas, H. W. (1988). Implementing Package Software. MIS Quality , 12 (4), 537-549. 
 
Lundahl, U., and Skärvad, P-H. (1999). Utredningsmetodik för samhällsvetare och ekonomer. 
Lund: Studentlitteratur, 3. 
 
Lyberg, L., and D. Kasprzyk (1991). Data Collection Methods and Measurement Errors: An 
Overview. In Measurement Errors in Surveys, 237-258. 
 
Lyytinen, K. (1987). Different perspectives on information systems: problems and solutions.  
ACM Computing Surveys (CSUR), 19, 5-46. 
 
Mabert, V., Soni. A., and Venkataramanan, M.A. (2001). Enterprise Resource Planning: 
Common Myths Versus Evolving Reality. Business Horizons, 44 (3), 69-76.  
 
Mabert, V., Soni. A., and Venkataramanan, M.A. (2003). Enterprise Resource Planning: 
Managing the Implementation Process. European Journal of Operation Research, 146 (2), 302-
314. 
 
Majed, A. (2000). Enterprise-Wide Information Systems: The Case of SAP R/3 Application. In 

Proceedings of the Second International Conference on Enterprise Information Systems, pp 3-8. 
 
Mandal, P., and Gunasekaran, A. (2003). Issues in Implementing ERP: A Case Study. European 

Journal of Operational Research, 146 (2), 274-283.  
 
Marble, R. P. (2003). A System Implementation Study: Management Commitment to Project 
Management. Information and Management, 41 (1), 111-123.  
 
Markus, M.L., Axline, S., Petrie, D., and Tanis, C. (2000). Learning from adopters experiences 
with ERP: problems encountered and success achieved. Journal of Information Technology, 15, 
245-265. 
 



 

89 

 

Markus, M.L., and Tanis, C. (2000). The enterprise system experience – from adoption to 
success. Projecting the Future through the Past, Pinnaflex Educational Resources, Cincinnati, 
OH, 173-207. 
 
Marshall, C., and Rossman, G.  (1999). Designing qualitative research (3 ed.). Thousand Oaks, 
CA: Sage. 
 
Miles, M., and Huberman, A. (1994). Qualitative Data Analysis. An Expanded Sourcebook. : 
Sage Publicaitons. 
 
Mintzberg, H. (2004). Managers not MBAs: A Hard Look at the Soft Practice of Managing and 
Management Development. Prentice Hall. 
 
Motwani, J., Mirchandani, D., Mandal, M., and Gunasekaran, A. (2002). Successful 
implementation of ERP projects: evidence from two case studies.  International Journal of 
Production Economics, 75, 83-96. 
 
Murray, M., and Coffin, G. (2001). A case study analysis of factors for success in ERP system 
implementations. Proceedings of the Seventh Americas Conference on Information Systems, 
Boston, 1012–1018. 
 
Muscatello, J., Smoll, M., and Chen, I.J. (2003). Implementing Enterprise Resource Planning 
(ERP) Systems in Small and Midsize Manufacturing Firms. International Journal of Operation 

and Production Management, 23 (8), 850-871. 
 
Nah, F.F., Lau, L., and Kuang, J. (2001). Critical Factors for Successful Implementation 
Enterprise Systems. Business Process Management Journal, 7 (3), 285-296.  
 
Nicolaou, A.I. (2004). Quality of Post-implementation Review for Enterprise Resource Planning. 
International Journal of Accounting Information Systems, 5 (1), 25–49. 
 
O’Brien, J. (2002). Management Information System: Managing Information technology in the 
E-Business Enterprise. McGraw-Hill Higher Education , 5. 
 
Panneerselvam, R. (2005). Research Methodology,. New Delhi: Prentice-Hall of India Private 
Limited. 
 
 
Parr, A. and Shanks, G. (2000). A Model of ERP Project Implementation. Journal of  Information 

Technology, 15(2), pp 289-303. 
 
Payne, G., and Roberts, J. (2002). Opening and Closing the Gates: Recent Developments in 
British Male Social Mobility. Sociological Research Online 6(4), [Online] Available from: 
http://soc.sagepub.com/cgi/reprint/41/5/901 [Accessed on March 2010] 
 



 

90 

 

Polit, D., and Hungler, B. (1991). Nursing research: Principles and methods. New York: JB 

Lippincott. 

 
Porter, M. (1985). Competitive Advantage: Creating and Sustaining Superior Performance. The 

Free Press, New York, NY. 
 
Ranjit, K. (2005). Research Methodology: A Setp-by-step Guide for Beginners. London: Sage. 
 
Rao, S. (2000). Enterprise Resource Planning: Business Needs and Technologies. Industrial 

Management and Data System, 100 (2), 81-88. 
 
Regeringskansliet (2002). Samverkan for entrygg. effektivoch miljovanlig energiforsorjning, 
2001/02 (Stockholm, Regeringskansliet). 
 
Reimers, K. (2002). Implementation ERP System in China. Proceedings of the 35th 

Informational Conference on System Sciences, Hawaii, USA. 
 
Rethans, J-J., Westin, S., and Hays R. (1996). Methods for quality assessment in general practice. 
Family Practice, 13, 468-476. 
 
Riddick, C. C., and Russell, R. V. (1999). Evaluative research in recreation, park, and sport 

settings: Searching for useful information. United States: Sagamore Publishing Co. 
 
Rockhart, J.F. (1979). Chief Executives define their own data needs: new systems approach, 
based on the identification of critical success factors, Supports attainment of organizational goals. 
Harvard Business Review, 81-93. 
 
Roberts, H.J., and Barrar, P.R.N. (1992). MRPII implementation: key factors for success. 
Computer Integrated Manufacturing Systems, 5 (1), pp. 31-8. 
 
Robey, D., Ross, J.W., and Boudreau, M.C. (2002). Learning to implement enterprise systems: 
An exploratory study of the dialectics of change. Journal of Management Information Systems, 

19(1), 7-46. 
 
Rosario, J. (2000). On the leading edge: critical success factors in ERP implementation projects. 
Business World (17), 27. 
 
Rossman, G. B., and Wilson B.L. (1991). Numbers and words revisited: Being shamelessly 
eclectic. Evaluation Review. 
 
Ross, J. (1998). The ERP revolution: Surviving versus thriving. MIT White Paper . 
 
Russo, K., Kremer, A., and Brandt, I. (1999). Enterprise-wide software: factors effecting 
implementation and impacts on the IS function. 30th DSI Proceedings, 808-10. 
 



 

91 

 

Sandelowski, M. (1991). Telling Stories: Narrative Approaches in Qualitative Research. Image: 

Journal of Nursing Scholarship 23(3), 161-166. 
 
Sandoe, K. C. (2001). Enterprise Integration . United States of America: John Wiley & Sons. 
 
Saran, C. (1997). ERP implementation. 7 (3), 50-53. 
 
Sarantakos, S. (1988). Social research. Melbourne: Macmillan Education Australia. 
 
Sarantakos, S. (1998). Social resrarch. Macmillan Puhlishers Australia. South Yara, VIC. 
 
Sarkar, S., and Lee, A. S.  (2000). Using a Case Study to Test the Role of Three Key Social 

Enablers in ERP Implementations. International Conference on Information Systems, ICIS, 

Brisbane, Australia. 

Sarker, S., and Lee, A. S. (2002). Using a Case Study to Test the Role of Three Key Social 
Enablers in ERP Implementation. Information and Management, 40 (8), 813-829. 
 

Saunders, Mark N.K., Philip. , and Adrian (2000). Research methods for business students. 
Financial Times Management, 2. 

 
Saunders M., Lewis P. and Thornhill, A. (2002) Research Methods for Business Students. 
FT/Prentice Hall, (2). 
 
Schaeffer, N. C. (1991). Conversation with a Purpose or Conversation? Interaction in the 
Standardized Interview. Measurement Errors in Surveys , 367-391. 
 
Schein, E.H. (1992). Organisational Culture and Leadership. Jossey-Bass. San Francisco. 
 
Scheer, A., and  Habermann, F. (2000). Marking ERP a success. Communications of the ACM. 

43(4), 57-61 
 
Scheuren, F.,and Winkler, W. E. (1993). Regression analysis of data files that are computer 
matched. Survey Methodology, 19, 39-58, [Online] Available from: 
http://www.fcsm.gov/working-papers/scheuren_part1.pdf. [Accessed on May 2010] 
 
Scheuren, F.J. (2004). The History Corner. The American Statistician, 58(1). 
 
Scott, J.E., and Vessey, I. (2002). Managing risks in enterprise systems implementations. 
Communications of the ACM, 45(4), pp 74-81. 
 
Sekaran, U. (2000). Research Methods for Business (3rd ed.). Chichester: John Wiley. 
 
Sheikh, K. (2003). Manufacturing Resource Planning (MRPII) with Introduction to ERP. 
London: McGraw-Hill. 



 

92 

 

 
Shanks, G., Seddon, P., and Willcocks, L. (2003). Second-Wave Enterprise Resource Planning 
System. Cambridge University Press, Cambridge. 
 
Shehab, E.M., Sharp, M.W., Supramaniam, L,. and Spedding, T.A. (2004). Enterprise Resource 
Planning an Integrative Review. Business Process Management Journal, 10 (4), 359-386.  
 
Shtub, A. (1999). Enterprise Resource Planning (ERP) The Dynamics of Operations 

Management. USA: Kluwer Academic Publishers 
 
Soh, C., Sia, S. K., and Tay-Yap, J. (2000). Cultural Fits and Misfits: Is ERP a Universal 
Solution. Communications of the ACM, 43(4), 47-51. 
 
Somers, T., and Nelson, K. (2001). The impact of critical success factors across the stages of 
enterprise resource planning implementations. Hawaii International Conference on Systems 

Sciences. 
 
Soliman, F., Clegg, S., and Tantoush, T. (2001). Critical Success Factors for integration of 
CAD/CAM Systems with ERP Systems. International Journal of Operations and Production 

Management, 21 (5/6), 609-629. 
 
Smith, D.A. (1988) High throughput drug metabolism (Vol. 25). Biomed Health. 
 
Stake, R. (1994). Case Studies. In NK Denzin & YS Lincoln (Eds.) Handbook of Qualitative 

Research. Sage Publications. 
 
Stefanou, C.J. (1999). Supply chain management (SCM) and organizational key factors for 
successful implementation of enterprise resource planning (ERP) systems. Proceedings of the 

Americas Conference on Information Systems (AMCIS), pp. 800. 
 
Steinfield, C. W. (1990). Computer-Mediated communications in the organization: Using 

electronic mail at Xerox . Newbury park: CA: Sage. 
 

Stengl, B., and Reinhard, E (2001). SAP R/3 Plant Maintenance: Making It Work for Your 

Business. Addison Wesley. 

Stewart, C.J., and Cash, W.B (1991). Interviewing: Principles and practices. Wm. C. Brown 

Publishers. 

Stratman, J. K. (2002). Enterprise Resource Planning (ERP) Competence Constructs: Two-Stage 

Multi-Item Scale Development and Validation. Decision Sciences , 33 (4), 601-628 

 



 

93 

 

Stratman, J., and Roth, A. (1999). Enterprise resource planning competence: a model. 

propositions and pre-test, design-stage scale development. 30th DSI Proceedings, 20-23 

November, 1199-201. 

 

Strauss, A., and Corbin, J. (1998). Basics of qualitative research: Techniques and procedures for 

developing grounded theory (2 ed.). Thousand Oaks: Sage. 

Sumner, M. (1999). Critical Success Factors in Enterprise Wide Information Management 

Systems Projects.Proceedings of the 5th Americas Conference on information System. 

Milwaukee, Wisconsin, USA 

Tarafdar, M., Roy, R.K. (2003). Analyzing the adoption of enterprise resource planning systems 
in Indian organizations: a process framework.  Journal of Global Information Technology 

Management, 6. 
 
Tatsiopoulos, I.P., Panayiotou, N.A., Kirytopoulos, K., and Tsitsiriggos, K. (2003). Risk 
management as a strategic issue for the implementation of ERP systems: a case study from the oil 
industry. International Journal of Risk Assessment and Management, 4(1), 20–35. 
 

Taylor, S. J., and Bogdan, R. ( 1984). Introduction to qualitative research methods: The search 

for meanings. New York: John Wiley & Sons. 

Themistocleous, M., Irani, Z., and O’keefe, R. (2001). ERP and application integration: 

exploratory Survey. Business Management Journal, In press. 

Trochim, W. (2001). Research Methods Knowledge Base (2 ed.). Atomic Dog Publishing. 

Trimmer, J., Pumphrey, L.D. and Wiggins, C. (2002). REP Implementation in Rural Health Care. 

Journal of Management in Medicine, 16 (2/3), 113-132. 

Uden, L., (2005). Identifying and Assessing an Enabler for Achieving High Performance: Middle 

Management Support for Improvement. PhD Thesis, University of Salford.  

Umble, E., Haft, R., and Umble, M. (2003). Enterprise Resource Planning: Implementation 

Procedures and Critical Success Factors. European Journal of Operational Research, 146 (2), 
241-257.  

Verville, J., and Halingten. (2002). An Investigation of The Decision Process for Selecting ERP 
Software:  The Case of ESC. Management Decision, 40 (3), 206-216. 
 
Vessey, J. E. (2002). Managing risks in interprise systems implementations. Communications of 

the acm , 45 (4). 
 



 

94 

 

Voordilk, H., Leuven, V. and Laan, A. (2003). Enterprise Resource Planning in a Large 
Constriction Firm: Implementation Analysis. Constriction Management and Economics, 21 (5), 
511-521. 
 
Wallace, T. K. (2001). Making it happen (The Implementers’ Guide to Success with Enterprise 

Resource Planning) . John Wiley & Sons. 
 
Wee, S. (2000). Juggling toward ERP success: keep key success factors high. ERP News, 
February, [Online] Available from: http://www.erpnews.com/erpnews/erp904/02get.html 
[Accessed April, 2010] 
 
Willis, T.H., & Willis-Brown, A.H. (2002). Extending the Value of ERP. Industrial Management 

and Data Systems 102(1), 35-38. 
 
Wu-Yuin Hwang., (2008). A web-based programming learning environment to support cognitive 
development. Elsevier Science Inc. NY. 
 
Yates, F. (1998). Sampling Methods for Censuses and Surveys. A theoretical and applied 

treatment. Lots of examples in agriculture. 
 
Yin, R. (1993). Case study research: Design and methods (3 ed.). Thousand Oaks, CA: Sage 
Publications. 
 
Yin, R. (1994). Case study research: Design and methods (2 ed.). Thousand Oaks, CA: Sage 
Publications. 
 
Yusuf, Y., Gunasekaran, A., and Abthorpe, M.S. (2004). Enterprise information systems project 
implementation: a case study of ERP in Rolls-Royce. International Journal of Production 

Economics, 87, 251–266. 
 
Zairi, M., and Sinclair, D. (1995). Business process re-engineering and process management: a 
survey of current practice and future trends in integrated management. Work Study, 44, 6-13. 
 
Zhang, L., Lee, M.K.O., Zhang, Z. and Banerjee, P. (2003). Critical Success Factors of Enterprise 
Resource Planning Systems Implementation. Proceedings of the 36th International Conference 

on System Sciences, Hawaii, USA.  
 

  



 

95 

 

Website  
 

� http://www.svensk-vindkraft.org/ [Accessed February 2010] 
 

� http://ewea.org/index.php?id=885 [Accessed February 2010] 
 

� http://www.sap.com/sweden/index.epx [Accessed April 2010] 
 

� http://www.goteborgenergi.se  [Accessed April 2010] 
 

� http://www.svenskvindenergi.org/files/08%2002%20Swedenqep.pdf [Accessed February 
2010] 

 
� http://www.eniro.se/ [Accessed March 2010] 

 
� http://www.vattenfall.se/ [Accessed March 2010] 

 
� www.vestas.com/Admin/Public/DWSDownload.aspx?File...SV.pdf [Accessed April 

2010] 
 

� http://www.erpsolutions.se/ [Accessed March 2010] 
 

� http://www.abbateconsulting.com/logistics/english/links.html [Accessed March 2010] 
 

� www.wiki.org [Accessed December 2010] 
 

 

  



 

96 

 

Appendixes 

Appendix A: Email and Survey Questions  
The appendix explains about the email that was sent to SWPI for survey questionnaires.  

Email Layout in English 

Subject: Students (Important): Thesis Questions (Only Four) 

Body Text 
_____________________________________________________________________________________ 

Definition: Information System: We define it as information tailored to improve the 

organization's capital throughout the life of an asset and to optimize the management of delayed 

maintenance.  It supports the process of data collection, recording, storing, updating, processing, 

communications and prognosis. It is important for planning, scheduling and controlling of 

maintenance. It provides effective information needed for decision-making to managers and 

engineers. It is important for coordinating all activities related to accessibility, productivity and 

maintenance of complex systems. 

_____________________________________________________________________________________ 

Q1. Do you use any information system (software) for wind energy purposes (if not please go to 

question number 4)? e.g.  

SAP, ERP, EAM, DCS systems (Vestas Online System), Coswin 7i, Wind-Pro, MS Project, Oracle, 

Microsoft Access, MS SQL Server, MySQL, Excel sheets, developed in-house software (if other please 

specify)  
 

Q2. Are you satisfied with its use (Please Specify percentage)?  
        1.  1

st
   30 to 40%  

        2.  2
nd   40 to 60% 

        3.  3
rd

   60 to 80%  
        4.  4th    80 to 100% 

 
Q3. Enter a few negative and positive things about it.  
        1. 
        2. 
        3. 
        4. 
Q4. Do you intend to buy it in the future?  
      1.   1 to 4 months  
      2.   4 to 8 months  
      3.   8 to 12 months  
      4.   1 to 2 years  
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Email Layout in Swedish  

Angående: Studenter (Viktigt): Frågor Thesis  

Frågor (Endast Fyra) 

_____________________________________________________________________________________ 

Definition: Informationssystem: Vi definierar det som skräddarsydd information för att 

förbättra organisationens kapital under hela livslängden för en tillgång och att optimera 

hanteringen av försenade underhåll. Det stöder processen för datainsamling, registrering, 

lagring, uppdatering, bearbetning, kommunikation och prognos. Det är viktigt för planering, 

schemaläggning och kontroll av underhåll. Det ger en effektiv information som behövs för 

beslutsfattande för chefer och ingenjörer. Det är viktigt att samordna alla insatser som rör 

tillgänglighet, produktivitet och underhåll av komplexasystem. 

_____________________________________________________________________________________ 

Q1. Använder du någon information system (mjukvara) för ändamål vindkraft (om det inte 
gå fråga nummer 4)? t.ex. 
SAP, ERP, EAM, DCS-system (Vestas online System), Coswin 7i, Wind-Pro, MS-Project, 
Oracle, Microsoft Access, MS SQL Server, MySQL, Excel-blad, Egenutvecklade  Software (Om 
annan specificera) 
 

Q2. Är du nöjd med dess användning (ange i procent)? 
 
 1. 30 till 40% 
 2. 40 till 60% 
 3. 60 till 80% 
 4. 80 till 100% 
 

Q3. Ange några negativa och positiva saker om det. 
 1. 
 2. 
 3. 
 4. 

 
Q4. Har ni för avsikt att köpa det i framtiden? 
 
  1.  1 till 4 månader 
  2.  4 till 8 månader 
  3.  8 till 12 månader 
  4.  1 till 2 år 
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Appendix B: Share of Falling for Replied Companies 
 

 

 

 

Contacted By 

 

Reasons for not participation 

 

 Company Email,  Website Person Name, Email, 
Designation 

Phone No Interest No time Confidential 
Information 

Other / No 
Reply 

Kafjärdens 
Vindkraft AB 

www.kafjardensvind.se info@kafjardensvind.se 016-35 36 13, 0708-

777 910 

-- -- -- -- 

Stena Renewable www.stenarenewable.com Aders Rylin, chef, 
anders.rylin@stena.com 

031 855 392 -- -- -- -- 

Ledsjö Wind AB www.ledsjovind.se Ingemar Johansson, 

johansson.ingemar@tele2.

se,  

0511-51715 -- -- -- -- 

Arise Windpower 
AB 

www.arisewindpower.se Liane Persson +46 35 20 20 903 -- -- -- -- 

Siral AB www.siral.se Peter, Engineer, 

peter@siral.se 

0498-220640 -- -- -- -- 

Triventus 
Energiteknik AB 

www.triventus.com johan.hagelin@triventus.c

om (Jhon) 

+46-(0)346-713639 -- -- -- -- 

RGP Vindkraft www.rgp.se Rolf Petterson 070-6524801 -- -- -- -- 

Svenskvattenkraft 
AB 

www.svensk-vindkraft.org 

www.svenskvattenkraft.se 

Jan-Ake info@favonius.se 
infor@ svensk-vindkraft.se  

46 70 640 57 59 -- -- -- -- 
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Skellefteå kraft http://www.skekraft.se/def

ault.aspx?di=1803&ptid=0 

Anna, info@skekraft.se, 
kundservice@skekraft.se 

0910 – 77 25 50 -- -- -- -- 

Umeå energy www.umeaenergi.se, 

jeanette.johansson@umeae

nergi.se 

Jeanette Johansson 070-688 39 66 090-16 

03 63 

-- -- -- -- 

Rabbalshede kraft www.rabbalshedekraft.se. info@rabbalshedekraft.se 0525-197 00 -- -- -- -- 

O2 
Vindkompaniet 

www.o2.se,olafriberg@o2.

se 

Ola Freiberg, Manager 0855931000 -- -- -- -- 

Vattenfall 
Vindkraft AB 

http://www.vattenfall.se/ 
Manager Generation  

 

Pär Svensson 
par.svensson@vattenfall.c

om 

070 - 395 30 42 -- -- -- -- 

Nordisk 
Vindkraft 

www.nordiskvindkraft.se 

anna.jiven@nordiskvindkr

aft.se 

Magnus Hopstadius  063 58 99 550 -- -- -- -- 

E.ON Vind www.eon.se -- 020-22 24 24 46-

(0)40-25 50 00 

-- -- -- -- 

Greenwind AB 

 

http://www.121.nu/onetoo

ne/foretag/greenwind-ab 

Stefan 0910-77 25 22 

0910772625 

-- -- -- -- 

Wallenstam 
energi 

http://www.wallenstam.se/

om/bolagsstyrning/koncern

ledning/medlemmar/ 

Karrin, 

Tommy.lingblom@wallen

stam 

0730782370, 031-20 

00 009 

 

-- -- -- -- 

Dahlin energi AB http://www.gulex.se/firmai

nfo/dahlin_energy_ab/931

130521252.htm 

CEO, Sole Propriter, 

Anders 

086561800 -- -- -- -- 
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Göteborg energi 
AB 

http://www.goteborgenergi

.se/Privat_Vindkraft_DXN

I-5283_.aspx 

Maintenace Engineer, 

thomas.svensson@ 

goteborgenergi.se 

031626000,03162591

7 

-- -- -- -- 

Vida vind AB http://www.allabolag.se/55

66542154 

-- 051129046 -- -- -- -- 

Skellefteå 
energiunderhåll 

www.seu.se Bengt-ake.brannstrom @ 

seu.se  

0910-71 66 00 -- -- -- -- 

Slitevind www.slitevind.se slitevind@slitevind.se 0498-27 49 44 -- -- -- -- 

Svevind  http://www.svevind.se/Con

tact.aspx 

info@svevind.se  -- -- X -- 

Universal wind 
offshore 

www.universalwindoffsho

re.se/index_eng.html 

bergstrom@universalwind.

se 

46406714488 -- -- -- X 

Kafjärdens 
vindkraft 

http://www.kafjardensvind

.se/ 

info@kafjardensvind.se 016- 35 36 13 -- X -- -- 

Luleå energy http://www.luleaenergi.se/

vindkraft.aspx?menuID=5

64 

vaxel@luleaenergi.se, 

kundtjanst@luleaenergi.se, 

0920-26 44 00, 0920-

26 44 44 

-- -- X -- 

Gothia Vind www.gothiavind.se -- 0317876908 -- -- -- X 

Himna energi AB http://www.121.nu/onetoo

ne/foretag/himna-energi-ab 

-- 013-700 39 -- -- -- X 

Jämtkraft AB  http://www.jamtkraft.se/K

ontakta-

Jamtkraft/Kontaktuppgifter 

Olle Johansson, And Bengt 

 

 

063-14 90 00 -- -- -- X 
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HgCaptial http://www.hgcapital.com/

en/energy/Pages/Energy.as

px 

Jens.thomassen@hgcapital

.com 

442070897888 -- -- -- X 

Storrun  vindkra http://www.borevind.se/de

fault.asp?lid=5&ulid=51&

show=1 

-- 031617132 -- -- -- X 

Pure wind AB http://www.gulex.se/firmai

nfo/pure_wind_ab/931133

084340.htm 

-- 0510545800 -- X -- -- 

Skara vindkraft 
AB 

http://www.121.nu/onetoo

ne/foretag/skara-vindkraft-

ab 

-- 0511-240 30 -- -- -- X 

Agri wind AB http://www.kompass.com/s

v/SE142205 

-- 46 73 362 80 79 -- -- -- X 

Ladaryd energi 
AB 

http://listan.se/c/laduryd-

energi/104604 

-- 0486-26018 -- X -- -- 

Norrvind 
ekonomisk 
förening 

http://www.121.nu/onetoo

ne/foretag/norr-vind-

ekonomisk-forening 

-- 070-377 92 63 -- -- -- X 

Dala kraft AB http://www.dalavind.se/He

m/ 

Jan hukgbur 023488064 -- X -- -- 

Varbary 

energimarknad 
AB 

http://www.gulex.se/firmai

nfo/varberg_energimarkna

d_ab/931130486020.htm 

-- 0340628800 -- X -- -- 

Vindenergi kuling 
AB 

http://www.gulex.se/firmai

nfo/vindenergi_kuling_ab/

-- 034693137 -- -- -- X 
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931131994120.htm 

Vindenergi vast 
AB 

http://www.vindenergivast.

se/ 

-- 0523 - 157 50 -- -- -- X 

Falkenberg energi http://www.vindenergivast.

se/ 

-- 0346-88 67 11 -- X -- -- 

Lin Vind ek för www.linvind.com, rolf@rgp.se 013-15 84 35 -- -- X  

Häckenäs Vind  -- Jan-Olof Carlsson 0143-240 17 -- -- -- X 

Lagmansberga 
Vind 

www.lagmansbergavind.se

/corporate.htm 

tt@lagmansbergavind.se 0142 - 402 06 -- -- -- X 

Lanna Hidinge 
Vindkraftkoopera
tiv 

-- Ulf Söhrman 070-371 42 64 -- -- -- X 

Kvismardalens 
Vind 

www.kdvind.se -- 019-45 23 71 -- X -- -- 

Örebrovind -- Leif Per Fredrik Brogren 019 - 15 91 00 -- X -- -- 

Öckerö Vind www.welcome.to/ockerovi

nd 

Bodil Johansson 031 - 96 58 15 -- -- -- X 

Windy ek www.windy-vindkraft.se -- 08 - 564 701 90 -- -- -- X 

Tidaholms Vind http://home.swipnet.se/han

gsdala/vind.html 

annelisandstedt.lrf.se@r.lrf

.se  

0515 - 322 07 -- -- -- X 

Slättens vind www.slattensvind.nu orjan.hedblom@slattensvi

nd.nu 

0332 - 33 430 -- -- -- X 

Si-Vind ek -- c.larsson@kmf.gu.se 0523-128 22 -- -- -- X 
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Qvinnovindar ek -- wallemyr.kberg@telia.com 0515 - 372 31 --  -- X 

Otterbäcken Vind 
2 ek 

http://web.telia.com/~u855

31245/ 

ingemar.hjo@tele2.se 0503-10938 070-

5827657 

-- -- -- X 

Lunden ek http://hem.passagen.se/vin

d/ 

vind@hem1.passagen.se 0520 - 49 50 00 -- -- -- X 

Knäpplans Vind 
II 

http://user.tninet.se/~ees51

9v/Webb/ 

hjobo@hbok.se 070-511 84 44 -- -- -- X 

Trärike vindkraft www.trarikevindkraft.se birger@trarikevindkraft.se 0515 - 850 078 -- -- -- X 

Ollebacken Vind www.ollebackenvind.se -- 070 - 331 26 38 -- -- -- X 

Norr Vind -- Pär Larsson 0703 - 77 92 75 -- -- -- X 

Härnövind www.harnovind.se marie_orjestal@hotmail.co

m 

-- -- -- -- X 

Södra 
Lappmarkens 
Energi Ek 

www.sleac.se/ info@sleac.se -- -- -- -- X 

Kvarkenvinden 1 
Kooperativ  

www.kvarkenvinden.se info@kvarkenvinden.se -- -- -- -- X 

Vindkraft 
Gässlingen ek för 

www.vindparkvanern.se vindkraft.gasslingen@telia

.com 

-- -- -- -- X 

Hammarövind eK www.hammarovind.se lucia@hammarovind.se -- -- -- -- X 

O2 el ek  www.o2.se forsaljning@o2.se -- -- -- -- X 

Viking Vind http://kabo.dyndns.org/viki

ng/ 

vikingvind@lodde.se -- -- -- -- X 
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Lundavind nr 1  www.lundavind.se info@billyvind.se -- -- -- -- X 

Legevind ek för  

 

www.pgdata.se/legevind patrik@pgdata.se 

/legevind@home.se 

-- -- -- -- X 

Helsingborgsvind 
1ek för  

www.oresundskraft.se/hbg

vind 

bjorn.o.anderberg@telia.co

m 

-- -- -- -- X 

Björnekullavind 
ek för  

www.bjornekullavind.nu bo-

goran.johnsson@telia.com 

-- -- -- -- X 

Table 9: Share of Falling of Replied Companies 
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Appendix C: Interviews with Case Companies 
 

Second Interview (Telephonic) 

 

Authors conducted second interview with Göteborg Energy in response to positive reply of 

the first interview for survey part 

� How many employees work in your department? 

� In which year you start to implement your information system? 

� How much time it take to train your employee for EAM? 

� Any updates or versions of the system? 

� Who is your manufacturer for EAM? 

� How much it cost to you? 

� Are modules of the systems integrated with other departments? 

� Do you hire external employees to fix the bugs of the system? 

� What if SAP implemented in Göteborg Energy? 

 



 

106 

 

Third Interview (Face-to-Face) 

Authors conducted face- to-face interview with Vattenfall AB and Göteborg Energy at their 

offices. 

Section 1: Organizational 

Organizational: Internal 

Business size 

� What is the size of your business? Is it expanded geographically? 
� Does your business size (from first time implementation to current state) affect system 

implementation? 
BPR 

� Did you give considerable time to BPR in the start? 
� Did you done BPR with department wise or organization wise? 
� Did you involve users in newly defined processes for the system? 
� Did any mismatch occur during the working flow of organizational processes with 

employees and project team? 
� Did consultant give any BPR training? 

 

Management Commitment 

� Did management involved actively in implementation of the ERP? 
� Is there any conflict between management and employees? 
� Did management have any idealistic expectation about the system before 

implementation? 
� Do top management create any hurdle while project approval, alignment with business 

goals, commitment, allocating resources 
� Did top management make any changes in organizational structures and 

responsibilities before, during and after implementation? 
 

Project Management and Project Team 

� Does the project manager having the desired knowledge and skills for system 
implementation? 

� Does the project manager give sufficient time   

• Plan 

• Lead 

• Manage 

• Monitor project 
� Did the team consist of mixed people? 

• Consultants  

• Skilled internal staff  

• Project managers 
� Did the team offices are co-located for working together? 
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� Did activities of the project phases conducted thoroughly? E.g. system configuration, 
testing etc 

� Does project management have effective project management control for?  

• Managing consultants 

• Reporting problems to top management 

• Training performance 
 

Communication and Coordination 

� Does fluent and effective communication within and outside stakeholders exist while 
implementation? 

� Do you have sufficient meetings at every level of system life cycle? 
� Do you take feedback from employee or users for their requirements, comments, 

reactions and approval? 
 

Change Management and Techniques 

� Did system create any unemployment? 
� Did employee resist with this change? 
� What was the role of top management during this change towards employee? 

 

IT- Maturity 

� Did the IT Maturity level of employee was low before implementation (in respect of 
system use)?  

� Do you have concept of Key users and normal users in your organization? 
 

Computer culture 

� Did the employees have positive attitude towards the use of computers before 
implementation? 

� Do you have computer culture before? What level of computer culture? 
� Do you have a standard computer literacy level of employees for the current system? 

 

Organizational:  External  

Regional Environment 

� Do you have regional offices in other countries? If, is there any conflicts while 
merging data? How did you manage the integration? 

� Did the implementation time period was same with other branches? 
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Government 

� Did Swedish government play any role while implementing system (any issues that 
exist)? 

� Any specific rules and regulations you have to abide by? 
 

Economy and Economic Growth 

� Do you have sufficient financial support for every phase? 
� Does the project completed within budget? 
� Any financial problems for the company? 

 

Infrastructure 

� Do you follow any infrastructure before implementation? 
� Any changes in infrastructure with respect to suppliers, customers, banks relationship? 

 

Manufacturing 

� Do you have more than one manufacture for your system? 
� Are they experienced personnel with ERP implementation? 
� Did they complete project on time and within budget? 
� Did they take any hidden charges for documentation procedure?  

 

Section 2: People 

User Involvement, Training and Education 

� Did sufficient budget allocated for users in the training sessions and system design 
process? 

� Did users involved in interface design process of the system? 
� Did special training programs conducted to educate them? 
� Did their objectives and goals about the system were clearly outlined? 
� Did training sessions were conducted according to users capability level? 
� IS your system user friendly? 

 

Section3: Technical and Strategic 

Legacy Systems 

� Do you have the different versions of your system from implementation to the current 
state? If then what’s the reason behind this? 

� Did you convert major legacy system processes to new system? 
� Does existing system affects by following factors business processes, organization 

structure, culture, information technology. 
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Time, Cost, Plan, Scope 

� Does the lifecycle of project business plan and vision was the same? If not, then where 
the change occur. 

• In tangible benefits 

• In resources 

• In timeline factors 

• In risks of total budget 
 

Installation, Complexity, Testing, Troubleshooting 

� Does project team member’s work together to resolve the bugs of the system? 
� How the testing of the system done? Pre phase testing or post phase testing? 
� Does proper tools and techniques applied in implementation? 

 

Monitoring and Evaluation of Performance 

� Did you set the milestones according to the feedback of continuous monitoring? 
� Did you set shortly goals and take regular feedback on them? 
� Does top management support you for analyzing these feedbacks? 
� Does regular reports were evaluated according to the set metrics? 
� Did you give back proper feedback instruction to users in the training session of 

reporting applications? 
� Did you get continuous monitoring and feedback from  

• Top management 

• Employees 

• Project team 

• Other stakeholders 
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Sr.No  Organizational 

1. Internally/Organizational Factors 

Göteborg 
Energi 

 

VattenFall 
AB 

1.1 Business Size    

  
Size of business, expanded 

geographically 
No Yes 

  Business size affect  No Yes 

1.2 BPR    

  Considerable time to BPR Yes Yes 

  
Involvement of users in newly 

defined process 
No No 

  BPR with department wise  Yes Yes 

  
Mismatch between 

organizational process and 

employees 

Yes Yes 

  
IT consultant give any BPR 

training 
Yes Yes 

1.3 Management Commitment    

  
Management involved in 

implementation 
Yes Yes 

  
Conflict between management 

and employees 
Yes No 

  
Idealistic expectation about the 

system 
Yes Yes 

  
Project management create any 

hurdle 
No No 

  

Organizational changes  before, 

during, after  

 

No No 

1.4 Project Management/ Team    

Appendix D: Overview of the Analysis 
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  Desired knowledge and skills Yes Yes 

  
Sufficient time: Plan, Lead, 

Manage, Monitor 
Yes Yes 

  Team of mixed people Yes Yes 

  Offices are co-located Yes No 

  Through activities in the phases Yes Yes 

  
Effective project management 

control 
Yes Yes 

1.5 
Communication 
Coordination 

   

  
Fluent communication with 

stakeholders 
Yes Yes 

  Meetings at each phase  Yes Yes 

  
Feedback for requirements, 

comments, reactions, approval 
Yes Yes 

1.6 
Change Management / 
Techniques 

   

  Create any unemployment No No 

  
Employee resist with new 

change 
Yes Yes 

  
Motivation from top 

management while resistance 
Yes Yes 

1.7 IT Maturit    

  
Low IT Maturity level of 

employees 
Yes No 

  
Concept of Key users and 

Normal Users 
Yes Yes 

1.8 Computer Culture    

  
Positive attitude of Employees 

towards computers 
Yes Yes 

  Computer culture before Yes Yes 
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Table 10: Analysis overview of Organizational (Internal and External) Factors 

 

  
Currently good computer 

literacy level now 
Yes Yes 

2. Externally Environment    

2.1 Regional Environment    

  
Outside regional offices and 

integration problem 
No Yes 

  
Same implementation time for 

other branches 
No No 

2.2 Government    

  Government play any role No Yes 

  Specific rules and regulations No Yes 

2.3 
Economy / Economic 
growth 

   

  Sufficient budget  Yes Yes 

  
Project completion within 

budget 
Yes Yes 

  Any financial problems No No 

2.4 Infrastructure    

  
Follow any Infrastructure 

before  
Yes Yes 

  
Changes in infrastructure 

respect to suppliers, customers, 

banks relationship 

No No 

2.5 Manufacturing    

  More than one manufacturer Yes No 

  Experienced manufacture Yes Yes 

  
Project on time and within 

budget 
Yes Yes 

  
Hidden charges for 

documentation 
No No 
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Overview Analysis of People, Technical and Strategic Factors 

Sr.no 

 

 People and Technological 

 

1. People Factors Gotenburg 
Energi 

VattenFall 
AB 

1.1 User Involvment/ 
Training/ Education 

   

  Users involvement in interface 

design process  

No No 

  Clear objectives and goals 

outlined 

Yes Yes 

  Special training programs Yes Yes 

  Training sessions with users 

capability 

No No 

  Sufficient budget for training Yes Yes 

  User friendly system No No 

2. Technical/ Strategic     

2.1 Legacy System    

  Different versions of the system Yes No 

  Conversion of legacy processes 

to new processes 

Yes Yes 

  Affects on existing system: IT, 

BPR, culture, structure 

Yes Yes 

2.2 Time,Cost, Plan, Scope    

  Vision and business plan same 

during project lifecycle 

No Yes 

  Affects on resources, time, 

budget, tangible benefits 

Yes Yes 
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Table 11: Analysis overview of People, Technical and Strategic Factors 

  

2.3 Installation, Complexity, 
Testing, Troubleshooting 

   

  Project team member’s work 

together to resolve the bugs 

Yes Yes 

  Testing done using Pre and post 

phase method 

Yes Yes 

  Proper tools and techniques 

applied 

Yes Yes 

2.4 Monitoring / Evaluation 
Performance 

   

  Set the milestones according to 

the feedback 

Yes Yes 

  Evaluation of shortly goals 

regular feedback 

Yes Yes 

  Management support for 

analyzing feedbacks 

Yes Yes 

  Regular report evaluation Yes Yes 

  Proper feedback to users  Yes Yes 

  Continuous monitoring: Top 

management, Employees, 

Project team, stakeholders 

Yes Yes 
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