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ABSTRACT 
 
 
 

Successful or failed software projects have been 
discussed in literature for many years. Successful 
software projects are often defined as meeting business 
objectives, deliver on time and within budget, and 
meeting requirements. Different factors that contribute 
to software project success have been identified in the 
literature. Some of the most common factors that lead to 
software project success are: user involvement, 
management support, realistic requirements, and having 
good estimations. However, there are different opinions 
about what a successful software project is. Linberg 
found in a study that managers had a different 
perception from software practitioners (developers, 
testers etc.) about what a successful software project is. 
Since there are different perceptions of what a 
successful project is among different roles in software 
development, there may be differences from other 
perspectives too. This observation relates to the overall 
research questions in the thesis: Could there be different 
perceptions about what success factors are for software 
projects among different countries and customer-
supplier relationships? Do people from different 
countries have different perceptions about what success 
factors are for software products? 

This study investigated if there are any differences 
and similarities between Swedish and Australian 
companies. In addition, a comparison between bespoke 
and market driven and bespoke and in-house customer-
supplier relationships was made. The result shows that 
there are differences of which factors that lead to 
software project success among the two countries as 
well as between different types of customer-supplier 
relationships. 

 
Keywords: Product success, Success factors, 
Successful project. 
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1 INTRODUCTION 
 
“No wonder we have failed projects, software practitioners can not tell success 

from failure.” Robert L Glass 
 
The purpose of this chapter is to give an introduction to the subject and to this 

master thesis. Furthermore, this chapter also addresses the research objectives, the 
research questions, and the research contribution. Finally, the outline of this master 
thesis is presented. 

1.1 Background 
The software industry and the Software Engineering discipline are still young and 

continue to evolve. The Software Engineering discipline was founded in the late 
1950s, but it took a long time, until the NATO Engineering Conferences in 1968 and 
1969 before the SE discipline became a profession [Wiki]. During the evolution of 
Software Engineering there have been many successful software projects, but there 
have also been many stories about software project failures. 

 
Problems with running over budget and schedule delays started already in the so called 
software crises period (between 1960s and 1980s). The OS/360 operating system from 
IBM is a famous example of running over budget and schedule delays. One mistake 
during this project was to add more developers and other personnel when the project 
was behind schedule [Broo95]. Another example of software project failure due to 
budget and schedule problems is the automated baggage management system at 
Denver Airport [Linb99]. However, software failure is not just about budget and 
schedule problems, it is also about software security. A software bug may cause major 
damages, for example, identities and money can be stolen. Several examples of 
software project failures can be found in literature [Jone95; Glas98; Your97]. 

 
Brooks [Broo95] who published The Mythical Man-Month discusses difficulties with 
project management in software projects. According to Brooks, the estimation 
techniques used in the software engineering field are not very good; the progress of a 
projects schedule is not monitored in a good way, and to add more personnel to a 
project that runs behind schedule will only make it later. 

 
Since the publication of The Mythical Man-Month, the software engineering field has 
used and developed different programming languages; we have educated people at 
universities to learn how to develop software, both as undergraduate as well as 
postgraduate students. Furthermore, we have created standards and processes like the 
Software Engineering Institute’s Capability Maturity Model Integration [CMMI02], 
TickIT [TickIT], and the Software Engineering Institute’s People Capability Maturity 
Model for organizations to follow during software development. Despite all these 
efforts to develop correct software on time and within budget and the enormous 
amount of research that has been conducted in the software engineering field, Reel 
[Reel 99] claims that we have not succeeded in improving our capability to develop a 
successful product from an idea. 

 
One study suggests that 20% of all large software projects fails or are cancelled and 
among the rest of the projects 67% are delayed and over budget [Jone95]. In 1994 a 
study found that 31.1% of all software projects are cancelled before completed and 
52.7% of all software projects exceed the original estimated budget with 189% 
[Stan94]. Another study suggests that there is strong evidence that applies to different 
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customers like government agency, corporate, and military software development, the 
software we produce is not what the customer needs [Clav98]. Moreover, about 90% 
of all large software projects fail due to time and to deliver what the customer needs 
with in agreed time. Software projects that are behind schedule or having other 
problems that might lead to a failure might lead to long working hours for the 
developers, lack of motivation, burnouts, or adding more personnel to the project [Proc 
et al. 02]. 

 
Successful software projects are usually described as projects that are completed 
within budget and schedule, and meet its business objectives [Jone95; Stan94; 
Linb99]. On the other side, a failed software project would be a project that is late, 
over budget, or does not meet all its business objectives. Another study adds reliable 
and maintainable software, met requirements and its goals, and user satisfaction to the 
definition of successful software projects [Press98]. 

1.2 Problem Description 
The CHAOS report from the Standish Group in 1994 [Stan94] showed that 31% of 

all software projects failed and only 16% of the projects were successful. Five years 
later, another CHAOS report from the Standish Group [Stan99] showed that only 28% 
of the projects failed and the success rate had increased from 16% to 26%. In addition, 
a project with less than six people involved and a budget less than US $750K had a 
success rate of 55%, while a project with not more then twelve people involved and 
with a budget that is between US $750K and US $1.5M had a success rate of 33%. The 
conclusion from the Standish Group is that a smaller project, smaller budget, and 
smaller project duration increases the chance of success. 

 
The CHAOS reports from the Standish Group indicate that we in the software field 
have improved to deliver software systems that meet business objectives within budget 
and schedule. However, Linberg [Linb99] found in his study that there are differences 
of opinion of successful software projects between project participants (developers) 
and managers. The developers thought that one of the failed projects was their most 
successful project ever. The developers in Linberg’s study believed this failed project 
was successful because it included a technical challenge for them, the product worked 
as it was supposed to work, and that the team was small. Managers believe a project is 
successful if it meets its business objective, is delivered on time, and within budget 
[Stan94]. Even the perception of software failure is different between developers and 
managers. For developers a failed project includes poor management and poor market 
research [Linb99; Glas99]. Poor management is for example adding more people to the 
project due to schedule problems. Linberg’s conclusion suggests that a new theory of 
success might be needed. In the software field we have different development 
methods, like bespoke, market driven, and in-house development (described in Section 
2.1.2). This new theory might need to include different perceptions between those 
methods. 

 
The purpose of this study is to examine perceptions of success factors for software 
projects and products in the industry are investigated. In addition, what constitutes a 
successful software project and product in industry is investigated. This study aims to 
identify differences and similarities between different customer-supplier relationships 
as well as between Swedish and Australian companies. 

1.3 Research Objectives and Questions 
The selected research methodology for this study comprises of two stages. First, a 

cross-sectional [Cres03] study using questionnaires and structured interviews is used 
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to gather data from people who are involved in software projects. In the second stage, 
a phenomenology method [Dahl et al. 01] is used to analyze the gathered data. 

1.3.1 Research Objective 1 
The first research objective was to identify success factors for software projects 

and products respectively. Learning about the different views of success factors, we 
can determine if all participants in a software project with different roles have the 
same view and understanding of which the most important success factors are. 
Furthermore, another aim was to identify any differences and similarities between the 
findings from this research study and literature. Therefore, the first research questions 
are: 

 
Research Question 1.1: What are success factors in software projects according to 
industry and how do they relate to the literature? 

 
Research Question 1.2: What are success factors for software products according to 
industry and how do they relate to the literature? 

1.3.2 Research Objective 2 
The second research objective was to identify what is a successful project and 

product respectively according to industry. Furthermore, another aim was to identify 
any differences and similarities between the respondent’s perception and what the 
respondent believes is a successful project according to their organization. The second 
set of research questions are: 

 
Research Question 2.1: What is important for a project to be successful according to 
industry? 

 
Research Question 2.2: What is a successful product according to industry? 

1.3.3 Research Objective 3 
The third research objective was to identify differences and similarities between 

different customer-supplier relationships. Learning about the understandings of 
success factors for software projects and products, we can determine if the different 
customer-supplier relationships needs to fulfill the same factors to be successful. 
Therefore is the third research question: 

 
Research Question 3: Are there any differences in perceptions of success factors for 
successful projects for different customer-supplier relationships? 

1.3.4 Research Objective 4 
After determining the understandings of success factors and successful project and 

products in different customer-supplier relationships, a comparison between Swedish 
and Australian companies is made. This is the fourth research objective. The aim of 
this objective was to determine if companies in Sweden have different views of 
success factors and successful projects and products than companies in Australia. The 
fourth research question is: 

 
Research Question 4: What differentiate companies in Sweden compared to 
companies in Australia in perceptions of success factors for software projects and 
products? 

1.4 Research Contribution 
Literature have identified important success factors for software projects, 

identified the definition of successful software project, presented success factors for 
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products etc [Stan01, Linb99, VeEv05, Proc et al. 05]. This study compares different 
countries, customer-supplier relationships views of factors that lead to software project 
and product success as well as what constitute successful software projects and 
products. To get a better understanding of these factors, cultural aspects, different 
types of projects and relationships needs to be considered. This study contributes with 
the following: 

 
• Important factors for software project and product success according to Swedish 

and Australian companies 
• A comparison of success factors for software projects and products and what 

constitutes a successful software project and product between Sweden and 
Australia 

• A comparison of success factors for software projects between mix of bespoke and 
market driven and bespoke and in-house customer-supplier relationships 

• How respondents think of success factors for software projects and products 
• How respondents believe their own organization define successful software 

projects and products 
• How respondents characterize a successful project 

1.5 Thesis Outline 
The master thesis is organized as follows: 
 

Chapter 1 – Introduction: This chapter introduces the master thesis and describes the 
problem area it addresses. Furthermore, research objectives and questions are 
presented together with the purpose of this research. 

 
Chapter 2 – Literature Review: This chapter introduces important success factors for 
projects that were found in existing literature. Different relationships between 
customers and suppliers are described as well as important success factors for product 
success. 

 
Chapter 3 – Research Methods and Design: This chapter presents different types of 
available research methods, data analysis methods, and validity threats. Furthermore, 
this chapter presents the research method used in this study and explains how the 
research was designed. 

 
Chapter 4 – Results and Analysis: This chapter presents results and findings for this 
study. Furthermore, this chapter compares and analyses this research with previous 
studies to see how they relate to each other. 

 
Chapter 5 – Validity of the Research: This chapter discusses the validity of the 
research study. Furthermore, limitations and ethics are discussed. 

 
Chapter 6 – Conclusion: The chapter presents the conclusions that have been drawn 
from this research together with future work. 

1.6 Chapter Summary 
This chapter provided an introduction to the master thesis, an insight into the 

problem area it addresses, and the research objectives. Software development has over 
many years used different programming languages, educated people at universities, 
created different standards like the Capability Maturity Model Integrated [CMMI02] 
and TickIT [TickIT] for organizations to follow during software development. Despite 
all these efforts to develop correct software on time within budget, Reel [Reel 99] 
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claims that we have not succeeded in improving our capability to develop a successful 
product from an idea. 
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2 LITERATURE REVIEW 
 
“The only truly successful project is the one that delivers what it is supposed to, 

gets results, and meets stakeholder expectations.” James P Lewis 

2.1 Introduction 
The objective of this chapter is to present how literature defines successful 

software projects as well as successful software products and what important factors 
that leads to project and product success. Furthermore, different kinds of software 
projects are divided into four categories and presented and followed by a presentation 
of successful software products. 

 
Section 2.2 starts the literature review by presenting different definitions of successful 
software projects. This is followed by a discussion about how successful or 
unsuccessful software projects are. 
 
Section 2.3 presents different views of project success factors, from the software 
industry as well as from other industries. In Section 2.3.1 factors in new product 
development are presented. Then in Section 2.3.2 success factors from other industries 
(other than the software industry) are presented. These industries are the Hong Kong 
toy industry and the Japanese industry. In Section 2.3.3, software project success 
factors are reviewed. First software project success factors from a country specific 
perception are presented together with cultural aspects. The different countries are 
United States of America and Australia. In addition, perceptions from different roles in 
software development are presented. The roles are software practitioners (developers, 
testers, database specialists, but not managers) and managers. Furthermore, software 
project success factors from a customer-supplier relationship perspective are 
presented. This is followed by project specific success factors. The specific project 
views are enterprise system projects and information communication technology 
projects. Finally in Section 2.3.3 factors to predict project development success are 
presented and followed by a presentation of the five most common software project 
success factors. 
 
In Section 2.4 different customer-supplier relationships are presented and discussed. 
The different relationships are: bespoke software development, market driven software 
development, mix of bespoke and market driven software development, and in-house 
software development. Section 2.5 presents successful software product definitions 
and important product success factors. The literature review chapter ends with a 
chapter summary. 

2.2 Definitions of Successful Software Projects 
What is a successful software project? This question is not easy to answer; there 

are different definitions of software project success in the literature. According to 
[Linb99], software practitioners can see a project as successful even though the top 
management considers it as a failure. For software practitioners there are different 
kinds of project success, this is defined in terms of low success, successful, high 
success, and exceptionally successful [Linb99]. A low success project is when the 
project is below average in performance when it comes to cost, effort, schedule, and 
quality compared to the industry in general. A successful project is when the cost, 
effort, and schedule performance is average compared to industry and a high success 
project is when the project is better than average. Both successful and high success 
projects should also meet quality expectations. While an exceptionally successful 
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project is when a project meets all quality requirements, cost, effort, and schedule 
expectations. 

 
The most common definition of project success is the one from the Standish study that 
defines software project success as meeting budget, delivery, and business objectives 
[Stan94]. According to [Lewi01], project success is not easy to define. Project success 
could be defined as meeting performance requirements, cost, time, and project scope. 
However, projects that meet all these factors are not automatically a successful project 
and there are projects that do not meet all of the factors, but still they are considered as 
successful projects [Lewi01]. Other authors define project success as completed within 
time, budget, scope, performance requirements, and user acceptance [Kerz95]. Kerzner 
also adds that the project should be completed without corporate culture changes (for 
example, if the company has a specific procedure to deal with customers/users, this 
should not be changed just because the project manager needs/wants success) and 
without distributing the organization’s main work flow (this means that the project 
manager should manage the project within the corporation guidelines, rules, procedure 
etc.). 
 
The dependency between project and product success may vary. If the project is 
successful the product may be successful as well. However, it is not a guarantee that 
the product will be a success just because the project is. According to [Alig04], a 
product needs to generate profit to be successful. This means if the project is 
successful, but the product does not sell and generate profit it is seen as an 
unsuccessful product. If the project failed it does not automatically means that the 
product was unsuccessful as well. One study by [Linb99] found this relationship 
between failed projects and successful products. Top management considered a project 
in Linberg’s study [Linb99] as a failure. The reasons were that the project was running 
late and was over budget. However, the respondents believed the top management 
considered the product as really good and a success. One reason why the product was 
seen as a success was that the product will provide profit for the supplier. 
 
Another dependency between project and product is that not all projects generate new 
products. Many projects add functionality to already existing products. Even if a 
project that adds functionality to a product is unsuccessful, the product itself can still 
be successful. A successful project that added functionality to an unsuccessful product 
does not automatically make the product with new functions successful. However, 
these added functions may be the missing part for the product to be seen as successful. 

2.2.1 Successful Software Projects 
A study by [Stan94] found that 61.5% of all large company projects are over 

budget, over time estimates, and contain less features and functions than the original 
agreement. The average cost overruns for all projects were 189% while the time 
overruns in average were 222%. The completed projects only contained in average 
61% of the originally agreed features and functions. Jones concluded in a study 
[Jone95] that 67% of large software projects had reliability and quality problems. Even 
though there are problems with large software projects, there are projects that are 
completed within budget, schedule, and meet the quality requirements. According to 
[Jone95] poor project management is the main reason for project failure. Most of the 
factors (failure to use automated testing tools, automated planning tools, use design 
reviews, use code inspections etc.) that are associated with project failure are direct or 
indirect project management factors. 

 
Jones concludes that software industry has the most problems in today’s business with 
project failures and schedule and cost overruns. These problems are bigger for larger 
software projects than any other businesses. To be able to minimize the project failure 
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rate, software industry needs to be more aware of quality control, using tools for 
estimations and planning, and to collect and store historical data from previous 
projects. 

 
Another finding in Jones study is that the IT managers’ believe that project failure 
occurs more often today than for five and ten years ago. However, according to Glass 
[Glas98] there are not many software failures in the software field. Instead, Glass 
states that software is one big success story of our age. From his study (a collection of 
16 failed software projects), Glass found that most of the runaway (failed) projects are 
large, that it was not a single factor that caused the failure (multiplicity of causes), and 
most of the failed projects were lauded as “breakthroughs”. The characteristics of these 
failed projects were: (1) management was not the major cause for failure; technology 
was the cause just as often. (2) use of new technology and (3) they had performance 
problems. However, the findings from Glass’s study why projects failed are not inline 
with the findings from The Standish Group [Stan01]. The Standish Group found that 
projects did not fail because of technology. Instead, the main reasons are short of 
skilled project management and executive support. 

 
Cole [Cole95] conducted a study by using a survey to address information systems 
managers’ perception of runaway projects. Cole’s study shows that: information 
systems managers’ believe that successful projects are increasing, schedule problems 
are the main factor for runaway projects, and most runaway projects are discovered by 
the project team and not senior management. However, Cole found that the leading 
causes for runaway projects are: not fully specified project objectives, bad planning 
and estimation, new technology for the organization, inadequate or no management 
methodology, insufficient senior staff on the team, and poor performance.  

 
The findings from Cole are inline with The Standish Group [Stan99], except from poor 
performance. Glass concludes by stating, software runaways do not occur often in our 
field. Glass statement is partially supported by the chaos study [Stan99], which shows 
that the success rate for software projects have increased from 1994 to 1998. However, 
according to the study the success rate is only 28%. The main improvement has been 
for large software projects where the success rate has increased from 9 to 24%. The 
Standish Group identifies three important factors for the increased project success rate: 
(1) smaller application development, (2) better project management, and (3) that 
standard infrastructure have been used to a larger extent. 
 
The Standish Group conducted a study [Stan01] (it is the latest to the best of the 
researchers knowledge) in the same way as previous studies in 1994 [Stan94] and 1998 
[Stan99]. The good news in 2000 was that the project success rate has increased from 
26 to 28%. Furthermore, the average cost overrun has decreased from 189% in 1994 to 
45% in 2000. The average budget overrun has also decreased from 222% in 1994 to 
63% in 2000. The average percentage of included features (that was originally agreed) 
has increased from 61% in 1994 to 67% in 2000. This shows that software industry is 
improving their skills in developing successful projects. The improvement from 1994 
to 2000 in successful, failed (cancelled before completion), and challenged 
(completed, but over budget and time and with less features) projects are shown in 
Table 2.1.   
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Table 2.1 Project Resolution History (1994-2000) [Stan01] 

2.3 Project Success Factors in Different Areas 
In the software industry there are different kinds of software projects, different 

relationships between supplier and customer, different developing countries with 
different culture and so forth. Different types of projects have various success factors 
that lead to successful projects. Besides the big variation within the software industry, 
there are other older industries that have different success factors. For example, the 
Hong Kong toy industry (world’s leader in exporting toys) has been successful by 
incorporating technology and skills form other industries [SuWi05]. Another important 
factor is in which country the product is developed, a study [Jurg00] shows that USA 
has their strengths in the PC industry, Japan and Germany in motor vehicles industry, 
and Italy in machine industry. Therefore success factors from different perspectives in 
the literature are studied in the following sections.  

2.3.1 Project Success Factors in New Product Development 
Several studies [Coop99, Lest98, Lynn et al. 99] in new product development have 

identified critical project success factors, some of these factors are: 
 
• Structured new product development process (clear strategy, guidelines, 

tactical plan etc.) 
• Clear goals, milestones, and product definition 
• Long term view (good plan for the future) 
• Strong leaders 
• Understanding the market 
• Top management support 
• User involvement 
 

The team is also important for success in new product development. A team should 
have a clear and shared vision [Lynn et al. 99]. How the team is formed is important 
and a good chemistry within the team is also crucial [Lest98, Coop99]. Furthermore, 
communication is an important factor. The team needs to establish good 
communication with top management [Lest98]. The team also needs to be flexible for 
potential changes to the product and its specifications [Lest98]. The team personnel 
should be experienced and skilled as well as having the right expertise and motivation 
[Lest98]. 
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2.3.2 Project Success Factors in Other Industries 
In this section success factors in the toy industry and from Japanese industries are 

presented. 

2.3.2.1 The Hong Kong Toy Industry 
A study by [SuWi05] explored the important success factors in the Hong Kong toy 

industry. The study identified different factors in each development phase. The 
different phases are [SuWi05]: 

 
• Phase 1 – Generate ideas and develop a conceptual design. 
• Phase 2 – Definition and specification. 
• Phase 3 – Prototype and development. 
• Phase 4 – Commercialization. 
 

The phases in the new product development process are similar to the phases in 
software industry. However, we in the software industry put more emphasis in 
different activities than in the new product development industry. For example, the 
new product development industry has no detailed process model for product 
development. Instead, the new product development industry uses many prototypes 
until the product is right (this can be done since the product can be touched and felt) 
before it goes to manufacturing. Once the product is in manufacturing, updates and 
changes will not be done that often because it is an expensive process. In software 
development the product cannot be touched or felt, but we are more flexible when it 
comes to updates and changes in the product. The five most important success factors 
in each new product development phase according to the respondents are presented in 
Table 2.2 [SuWi05]. 

 
Table 2.2 Success factors in the Hong Kong toy industry [SuWi05] 
Phase 1 Phase 2 
A clear defined market Quality standards 
Innovativeness of product to market Clear project goal 
Project managers leadership style Project team has a clear project vision 
Support by research and development Project managers leadership style 
Brain storming Consider issues early 
  
Phase 3 Phase 4 
Well scheduled and strictly monitored 
project 

Deliver product on time 

Project team communication Right launch time 
Clear operation understanding Competitive product cost 
Technical support Sale force and distribution forces 
Internal product testing An established marketing plan 

 
The study [SuWi05] found that some factors have low importance, but the 
implementations of these factors are high. For example, senior management 
commitment has low importance, but is often implemented in the projects [SuWi05]. 
This is supported by the respondents that believe that the most important factor for 
success is the project team’s leadership, goal, vision, and communication. Another 
example is to meet the product specification which has low importance for success, but 
is often implemented. A reason why it is not viewed as important to meet the product 
specification is because the most important factor is to deliver the product to the 
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customer on time (even if not everything in the specification is included). The only 
factors that actually contribute to project success according to the study are [SuWi05]: 

 
• Clearly defined market 
• Implementation of quality standards 
• Clear project goal 
• Consider issues at early stage 
• Internal communication within the project team 
• Delivery of new product on time 
• Right launching time 
• Competitive product cost 

2.3.2.2 The Japanese Industry 
A study by [Sawa97] of the most successful companies in Japan identified new 

success factors for Japanese companies. Successful Japanese companies do not use the 
same success factors. According to Keyence which is a successful consulting company 
in Japan, customers come back based on a company’s ability to understand the 
customers’ problem and to create unique products [Sawa97]. Another important factor 
is the selection of subcontractors that develop different parts of their products. For 
example, Mitsubishi Heavy Industries, a leading company within manufacturing, has a 
different senior management policy. Senior managers at Mitsubishi Heavy Industries 
are responsible for the financial achievements for every operation [Sawa97]. 
Furthermore, top management and senior managers’ share common and clear goals 
and senior managers’ performances are linked to promotion. One common success 
factor for the Japanese companies is their powerful leadership that is applied by top 
management [Sawa97]. In addition, strategic direction is also an important factor 
[Sawa97]. 

2.3.3 Project Success Factors in the Software Industry 
In this section, software success factors from different perspectives are presented. 

The different perspectives include: country specific perceptions, perceptions from 
different roles, from a specific customer-supplier relationship perception, and different 
kinds of software projects. 

2.3.3.1 Success Factors in Different Countries 
In today’s industry (business), globalization and ethics are two important factors 

[Sing et al. 05]. Corporate culture and codes of ethics influence the business [Sing et 
al. 05]. Corporate culture becomes more and more important since people are moving 
around the world to work in different countries. When studies compare perceptions 
between countries, it is important to consider the cultural aspects as well as the codes 
of ethics. There are differences in how people in different countries work and value 
factors and aspects [Deni et al. 04]. Success factors in different countries may be 
affected by cultural aspects, but the cultural aspect may not always influence or affect 
the study. For example, a study by [SoPa96] about new product development success 
factors showed that Japanese teams had the same perception as the American teams 
about success factors.  

  
A study by [Sing et al. 05] analyzed 197 corporate codes of ethics from three 
countries: Australia, Canada, and Sweden. The objective of the study was to analyze 
codes of ethics from the different countries and compare them. The study addressed 
500 companies in Australia, 500 in Canada, and 100 from Sweden. Findings from this 
study show that Australia, Canada, and Sweden are similar in economic development 
and standard of living. However, there are historical differences like Canada and 
Australia used to be British colonies. This is also reflected in the corporate codes of 
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ethics. The Australian and Canadian code of ethics was more prescriptive than the 
Swedish [Sing et al. 05]. The reason is a cultural difference of uncertainty avoidance. 
Australian and Canadian codes of ethics are more inclined to avoid uncertainty and 
therefore have more laws and formal rules compared to the Swedish code of ethics 
[Sing et al. 05]. Another difference was that Swedish code of ethics is less regulatory 
than Australians and Canadians [Sing et al. 05]. This is also a cultural difference in 
management style. The Swedish management style is more seen as personnel being 
coached or as the personnel is guided by a mentor. The Swedish management style 
focuses more on establishing and maintaining relationships [Sing et al. 05]. 
Furthermore, the Australian and Canadian codes of ethics are seen as inflexible, while 
the Swedish is more flexible [Sing et al. 05]. 

 
Another study by [Deni et al. 04] compared organizational culture and effectiveness 
between countries. The study was conducted in two steps, the first step compared 
organizations in Europe, North America, and Asia. The findings showed big 
similarities between the three regions in all of the four culture traits that were 
measured in the study [Deni et al. 04]. The four cultural traits are [Deni et al. 04]:  
 
• Mission (includes to have defined organizational goals, strategic objectives, and 

an expressed vision about the future) 
• Adaptability (driven by the customer, dare to take risks, and learns form their 

previous mistakes) 
• Involvement (executives, managers, and all employees are committed to work, 

have a feeling of being able to affect their work, their work is connected to the 
organizations goals) 

• Consistency (strong and highly consistent cultures and rooted core values)  
 
The second step compared seven countries: Canada, Australia, Brazil, USA, Japan, 
Jamaica, and South Africa. The findings in this step also indicated big similarities 
among five of the countries. The two countries that had deviating patterns were Japan 
and Jamaica. 

 
The following section presents only the perceptions of success factors from USA and 
Australia as there is no specific research that focuses on perception from other 
countries. 

2.3.3.1.1 United States of America 
A study in 1994 by The Standish Group [Stan94] addressed IT managers at large 

(more than $500 million in revenue per year), medium (between $200 million and 
$500 million in revenue per year), and small (between $100 million and $200 million 
in revenue per year) American companies. American IT managers believe that the 
eight most important success factors for software projects are [Stan94]:  

 
• User involvement 
• Executive management support 
• Clear statement of requirements  
• Proper planning, realistic expectations  
• Smaller project milestones 
• Competent staff; ownership  
• Clear vision and objective 
• Hard-working, focused staff  
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A project that fulfills the first three success factors (user involvement, executive 
management support, and clear statement of requirements) increases the likelihood of 
project success with 43% [Stan94]. 

 
Four case studies were conducted (two successful projects and two cancelled projects) 
[Stan94] to see which, if any of the eight success factors were fulfilled or not. The first 
case study was conducted at California Department of Motor Vehicles. The studied 
project only fulfilled realistic expectations and it was also cancelled. Reasons for the 
project failure were unclear objectives and poor planning. The second case study was 
conduced at American Airlines. This project had executive management support, 
realistic expectations, and hard-working and focused staff. However, the project was 
cancelled due to incomplete statement of requirements and that executive management 
also was project managers. 

 
The third case study was conducted at Hyatt Hotels. The studied project fulfilled all of 
the eight most important success factors and turned out to be a successful project. The 
fourth and last studied project was at Banco Itamarati. This project fulfilled all success 
factors except one, clear statement of requirements. Even this project turned out to be 
successful. 

 
Four years later (1998) the Standish Group conducted another study about software 
project success factors [Stan99]. Even this study addressed large, medium, and small 
American companies. In this study, the most important success factors were [Stan99]:  
 
• User involvement 
• Executive support 
• Clear business objectives 
• Experienced project manager 
• Small milestones 
• Firm basic requirements  
• Competent staff 
• Proper planning  
• Ownership   
 
There have been some changes of the most important factors for project success since 
1994, but user involvement and executive support are still the two most important 
ones. Experienced project manager has been more and more important for project 
success in USA since 1994.  

 
The first three factors (user involvement, executive support, and clear business 
objectives) together increase a projects likelihood of success by 50%. If the project has 
an experienced project manager as well, the likelihood of project success is 65%. The 
study also identified the main single factor for project failure: lack of user 
involvement. For example, a project is delivered on time, within budget, there are no 
software bugs, and the software works perfectly. However, the user was not involved 
at anytime during the development. This could lead to a failed project if the software 
does not meet the customers’/users’ need. 

 
Besides the above factors, three other key factors have been identified to increase 
project success: project size (the budget), project duration, and team size. The Standish 
study [Stan99] shows that smaller projects have higher success rate than larger 
projects. Another study by [Jone95], confirms that smaller projects are more 
successful. However, when the project size increases, the risk for cancellation and 
project failure also increases. Software projects are complex and when features and 
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functions are added, the problem complexity is increased. In turn, this increases the 
complexity of the solution by ten times [Glas01]. Added features and functions also 
mean that the project costs rise, which increases the likelihood of a failed project 
[Stan99]. The two last key factors also affect the outcome of a project. Smaller team 
size and shorter project duration increases the success rate (see Table 2.3) [Stan99]. 
Even though smaller and shorter projects have a higher success rate, there are still 
large successful software projects. By reducing the quality of a project just to shorten 
the duration will not increase the likelihood of a successful software project [Phan et 
al. 95]. 
 
Table 2.3 Project Duration, Team Size Affect Project Success [Stan99] 

Project Size People Time (months) Success Rate 
Less than US $750K 6 6 55% 
US $750K to US $1.5M 12 9 33% 
US $1.5M to US $3M 25 12 25% 
US $3M to US $6M 40 18 15% 
US $6M to US $10M +250 +24 8% 
Over US $10M +500 +36 0% 

 
A successful project should not include more than six people, project duration should 
be limited to six months, and have a small budget which should not be more than US 
$750, 000 [Stan99]. Furthermore, a successful project should have an experienced 
project manager, constantly use communication systems and project management 
tools, and have an iterative development process. Requirements should be reduced as 
well as features and functions. All those factors increase the likelihood for a successful 
software project. 
 
The Standish Group conducted a similar study [Stan01] in 2000 in USA and identified 
the following success factors: 
 
• Executive support 
• User involvement 
• Experienced project manager 
• Clear business objectives 
• Minimized scope 
• Standard software infrastructure 
• Firm basic requirements 
• Formal methodology 
• Reliable estimates 
 
Their findings showed that in just two years some of the factors were not as important 
as they used to be. For example, in 1998 small milestones, proper planning, competent 
staff, and ownership were important factors for project success. However, in 2000 
these factors have been replaced by minimized scope, standard software infrastructure, 
formal methodology, and reliable estimates.  

2.3.3.1.2 Australia 
To find out what software success factors leads to project success in Australia, 

Verner and Cerpa [VeCe05] conducted a study that addressed developers at Australian 
companies. The study focused on project management factors, the findings are 
presented in the following categories: project management, requirements, and 
cost/schedule estimations. 

 



  15

Project management: Neither changing the project manager during the project nor the 
project manager’s experience affected project success. The project manager’s 
background as software developer or experience in the application area is not related to 
project success. Successful project managers should be generalists instead of 
specialists. Of course technical skills are needed (to a certain level), but the 
interpersonal skills as well as the managerial skills are more important. Working long 
hours was positively related to project success, while rewards for working long hours 
was not related to success.  

 
The most important project management factor for project success was if the project 
manager appreciated the staff for working long hours. Another important factor is poor 
management. If the management is poor, the cost for the software increases which may 
lead to project failure. Furthermore, an experienced and skilled project manager 
creates better schedule estimations which increase the likelihood for project success. 

 
Requirements: Using a specific method for requirements elicitation is not related to 
project success. Good and completed requirements are correlated to project success. 
Even if the requirements were incomplete at project start, but completed during the 
project they are seen as a success factor. 

 
Cost/Schedule estimation: Good estimates and a good schedule affect project success, 
while optimistic estimation is one of the two most common factors for project failure. 
There were no factors in cost/schedule estimation that were good for predicting project 
success. 

 
The most important factor for software project success (from any of the three 
categories) is that the project manager appreciates the staff for working long hours. 
This factor differs from the most important factors in USA [VeEV05], which is that 
the project manager has a clear vision and that the project has good requirements. 

2.3.3.2 Stakeholders’ Role/Perception in Project Success   
Different roles (developers, managers etc.) in software development have different 

perceptions of successful projects and software project success factors. The different 
perceptions found in literature are presented in the two following sections. 

2.3.3.2.1 Software Practitioners’ Perceptions 
Software practitioners (programmers, developers, tester, database specialists, but 

not managers) may have different perceptions about successful projects and software 
project success factors than managers, stakeholders and so forth. Software 
practitioners have another focus on a software project (focus on design and 
construction) than management [Proc et al. 05]. According to [Linb99], software 
practitioners’ can value an over budgeted and late software project as successful. To 
find out what software practitioners really think about successful projects and what 
success factors are important; [Proc et al. 05] conducted a study. The study approached 
professional software practitioners in USA from Philadelphia and Drexel University’s 
College of Information Science and Technology. 

 
The findings from the study are presented in two categories: personal related success 
factors and project related success factors. The personal related success factors for 
software practitioners are [Proc et al. 05]:  
 
1. Enjoy working with team  
2. Provided with feedback  
3. Good overall working conditions  



  16

4. Enjoy working with the project manager 
5. Acceptable stress level 
6. Project is in line with own interests 
7. Good experience 
8. Usage of new technical tools 
9. No interference with personal life 
10. Ability to supervise staff  
 
One surprise with the personal success factors is that interference with personal life is 
the second lowest ranked factor.  

 
The category with project related success factor includes the following ten most 
important ones [Proc et al. 05]:  
 
1. Customer/user provides feedback to developers 
2. Skilled team  
3. Accepted requirement by the development team 
4. Feedback from the project manager 
5. Realistic expectations from customer/user 
6. Defined methodology 
7. Team is included in decision-making 
8. Clear and understandable requirements 
9. Ability to clarify requirements 
10. Good relationship between customer/users and developers 

 
One surprising finding is that the practitioners only ranked high level of customer/user 
involvement as the thirteenth most important success factor. This factor is seen as the 
most important factor in other studies [Stan99, Clav98]. Another factor, to have a 
small team is first ranked as the nineteenth factor. Based on the findings, the project 
manager should gather a skilled team that accepts the requirements from the 
beginning. Furthermore, the project manager should provide the team with constant 
feedback. If these factors are fulfilled and the customer/user provides feedback, the 
likelihood of project success is high. 

2.3.3.2.2 Managers versus Software Practitioners Perception  
Do software practitioners have a different perception than managers about 

successful software projects and what success factors that are important? A study by 
[Linb99] found that software practitioners and managers have different perceptions 
about what successful projects are. Linberg conducted a study where the objective was 
to identify software developers’ perception of a failed project (the project was running 
late by 193% and the total cost was 419% over budget.). However, the project was 
completed, did what it was supposed to do, had high quality, and there was no defects 
reported after six months of the product being delivered. High quality and no defects 
were important since the product was developed for medical procedures.  

 
Linberg’s findings show that the developers considered this project as the most 
successful project they had ever worked with. Their common reasons for considering 
the project as successful were that the project was a technical challenge, the product 
worked as it was supposed to work, and the project team was small and high 
performing. Other reasons for considering the project successful were what the 
developers accomplished, solid code, good verification testing, a well designed 
product, and no schedule pressure. The developers mentioned that the motivation was 
high or very high because of: being involved and making a contribution to the system, 
celebrations (important to celebrate every little success), and positive feedback from 
project management and marketing. The developers’ impression of the product was 
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that the project was neither a success nor a failure; it can only be a failure if the 
customer is unhappy. A cancelled project may not be a failure if the participants learn 
new skills that can be used in future projects. The software developers thought that top 
management believed that the product was good but the project was late and over 
budget (failure). The developers believed that the project was running late because of: 
an unrealistic schedule, lack of resources, and poor understanding of the scope of the 
firmware. It is surprising that the developers did not feel any schedule pressure since 
the project was late by 193%. Another interesting finding was that the product was 
very important for the customer. However, the project was a low priority project for 
the supplier because of a lack to tie it directly to the revenue. 

 
The other part of Linberg’s study included the least successful project the developers 
had participated in. The response was a project with poor management and marketing 
research. With poor management they referred to that the manager added more people 
to the project when it was starting to run late, this action overstaffed the project and 
killed it. To add more personnel to a project that is running late only makes it worse 
[Broo95]. 

2.3.3.3 Different Customer-Supplier Relationships Perception about Success 
Factors 
There are different customer-supplier relationships that have different important 

issues when it comes to software development. The different relationships that are 
addressed in this study are: bespoke (customer specific) development, market driven 
development (develop a product for the market), a mix of bespoke and market driven 
development, and in-house development (developing a product within the same 
organization). A more detailed presentation of the different relationships is presented 
in Section 2.4. The reason for not reviewing other relationships was due to lack of 
previous studies. 

2.3.3.3.1 In-house Customer-Supplier Relationship 
Verner and Evanco conducted a study [VeEv05] where the objective was to 

identify what success factors lead to project success for in-house software 
development. The results from the study are divided into three categories: project 
management, requirements elicitation and management, and cost/effort estimation and 
scheduling [VeEv05]. 

 
Project management:  
 
• A project manager’s background as software developer is not related to project 

success.  
• A project manager that is a generalist has a better chance to be successful than a 

project manager that is a specialist.  
• The project manager’s communication skills are related to project success. Good 

skills increase the chance for project success.  
• It is important to have a good project manager since poor management increases 

software cost. This increases the risk for project failure. 
• Working long hours was related to project success.  
• Changing the project manager during the project is not related to project failure.  
• It is important to have a good project vision. A poor vision may lead to poor 

requirements and unrealistic deadlines.  
 

Requirements elicitation and management:  
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• Gathering requirements with a specific method was related to complete and 
accurate requirements at project start, but not with project success.  

• The most successful method for requirements elicitation was prototyping and joint 
application design, while only three of eight projects that used UML were 
successful. 

• Poor requirements are one of the most common factors for project failure.  
• Good requirements that were complete and accurate when the project started with 

a well-defined project scope were related to project success. 
 

Cost/effort estimation and scheduling: 
 
• Good estimates and schedule affect project success and optimistic estimations are 

one of the two most common factors for project failure. If the project manager was 
not involved in the estimations, only 31% of the estimations were good. When 
developers participated in estimations, this had a relation with project failure.  

• Adding people to a late project to meet the schedule was related to project failure. 
 

Project managers for in-house software development should have a clear vision of the 
project. This factor together with good requirements and delivery decisions based on 
good requirements increases a project’s likelihood of success. In Verner and Evanco’s 
study, 90% of all successful projects fulfilled these three success factors. A common 
factor for many of the studied projects was to start with unclear requirements. 

2.3.3.4 Success Factors in Different Kinds of Software Projects 
This section presents what success factors are important for enterprise systems 

projects and for information communication technology projects. 

2.3.3.4.1 Enterprise System Projects 
The failure rate for enterprise resource planning systems (systems that provide the 

customer with more control and real time visibility over their systems) is fairly high 
[Some et al. 00]. To get an understanding of how to increase project success rate for 
enterprise systems, [Nah et al. 01] conducted a study. This study presents eleven 
important success factors for enterprise resource planning systems. The important 
success factors are: 

 
• Enterprise resource planning teamwork and composition 
• Top management support 
• Business plan and vision 
• Effective communication 
• Project management 
• Project champion 
• Appropriate business and legacy systems 
• Change management program and culture 
• Business process reengineering and minimum customization 
• Software development, testing, and troubleshooting 
• Monitoring and evaluation of performance 

 
Enterprise resource planning teamwork and composition is needed throughout the 
project life cycle. It is important to have a team that consists of the best people from 
the organization [Rosa00, Nah et al. 01]. In addition, it is needed to have business 
skills in the team as well as technical skills [Sumn99]. The team should consist of both 
internal staff and consultants [Sumn99]. Furthermore, an enterprise resource planning 
system should be the highest prioritized project [Nah et al. 01]. 
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Top management support is needed throughout a project’s life cycle for project 
success [Nah et al. 01].  In addition, to be able to be successful it is important to 
receive approval from top management [Bing et al. 99]. According to [Nah et al. 01], 
this could be achieved by giving top management a bonus for projects that turn out to 
be successful. Furthermore, to obtain resources (time, people etc.) when needed, 
commitment from senior management is needed [Holland et al 99].  

 
The business plan and vision should be clear and it should be an indication of the 
project’s direction throughout the life cycle [Buck et al. 99]. According to [Nah et al. 
01] a business plan is important for outlining resources, costs, risks and so forth.  

 
Effective communication is important for enterprise resource planning systems [Falk 
et al. 98]. Another important aspect of communication is to let employees know about 
project scope, objectives, updates etc. before project start [Sumn99]. 

 
Good project management is important for project success. Project scope should be 
clear and limited and controlled [Holland et al 99]. The project should be defined by 
milestones [Holland et al 99]. According to [Nah et al. 01], a project should meet 
deadlines to be able to stay within schedule and budget, which means to reach project 
success. 
 
A project champion is needed to be in charge of the project [Sumn99]. In addition, an 
executive sponsor with the right authorities to set goals and to approve changes is 
needed for project success [Falk et al. 98]. 

 
Appropriate business and legacy systems are important at project start [Nah et al. 01]. 
Business and IT systems affect project success [Nah et al. 01] and determine the 
organizational changes that are required to achieve project success. 

 
Change management is needed from project start and throughout the project life cycle 
[Nah et al. 01]. The change management program is important to handle culture as 
well as structural changes (includes people and organization) [Falk et al. 98]. For 
enterprise resource planning project success, common aims and shared values are an 
important part of the culture [Holland et al 99].  

 
Another important success factor for enterprise resource planning systems is Business 
process reengineering and minimum customization. According to [Sumn99], it is 
critical to have the business process inline with software implementation. Sumner also 
states that it is important not to modify the software, or as little as possible.  

 
Software development and testing are other important success factors [Nah et al. 01]. 
According to [Holland et al 99] troubleshooting errors are very important for 
enterprise resource planning systems success. In addition, the right tools, methods, and 
architecture are also important [ScHa00]. 
 
Monitoring and evaluation of performance is the last success factor for enterprise 
resource planning systems from [Nah et al. 01]. It is important to follow the projects’ 
milestones, which also means that it is easier to keep progress of the project [Nah et al. 
01]. There are two criteria that are used to measure the project [RoBa92]. The first 
criterion is project management, i.e. measure the project against dates, costs, and 
quality. The second criterion is operational, i.e. measure the project against the 
production system. 
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2.3.3.4.2 Information Communication Technology Projects 
To find out what factors lead to project success for information communication 

technology projects (i.e. bank services provided on a 24-hour basis), Milis and 
Mercken conducted a study [MiMe02] of information communication technology 
projects in Belgian banks and insurance companies. The study consists of four case 
studies; each case study consisted of one major information communication 
technology project. Milis and Mercken found eight important factors that leads to 
project success, the factors are: 

 
• Good selection and justification 
• The project definition 
• The project plan 
• Management involvement and support 
• The project team 
• Change management 
• Proper project resources 
• Managing relationships 
 
Good selection and justification is important because if a bad or ill-justified project is 
selected it could be a big handicap for project success [MiMe02]. However, it is hard 
to have a good selection and justification [MiMe02]. One reason is that costs and 
benefits are hidden [HiKa96] and that it only pays-off in the long-term [ClWe90]. This 
means that it is hard to estimate risks. Another reason is the performance of 
information communication technology projects, which is dependent on how it is 
implemented [ApPr97].  

 
The project definition is important for creating a common and shared vision of the 
project [MiMe02]. The project definition should include purpose, cost, schedule, 
resource requirements scope, objectives, and goals [Clar99]. According to [MiMe02], 
a lot of knowledge is needed to be able to create a good project definition: knowledge 
about user requirements, information technology expert knowledge, experience to 
make good estimations, and knowledge about the limitations of information 
technology.  

 
It is important to have a good project plan because the project is broken down to 
smaller units, which makes it easier to have control over the project [MiMe02]. 
Another important factor for project success is to do the planning at different phases as 
well as to update the project plan continuously [MiMe02].  

 
Management involvement and support is an important success factors according to 
literature [Stan 99, FoWa99, Turn93]. Management support is important because 
knowledge is needed to be able to make good decisions when needed [Turn93]. In 
addition, to obtain organizational support, support from top management is needed 
[MiMe02]. Even users’ behavior may be affected by the level of management support. 
If the management support is high, the project is more accepted by the users 
[MiMe02]. 

 
The project team needs to be skilled and so does the project manager [Turn93]. It is 
important for a project manager to have experience with similar fields/projects, which 
helps the project manager to make better estimations, better planning, and to identify 
risks [MiMe02]. 

 
There are different types of changes in an information communication technology 
project, within the project and the outcome of the project [MiMe02]. Within the 
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project it could be change of project scope, requirements, specification etc. and this 
needs to be handled by the project manager [Clar99]. Changes that are affected by 
project outcome could be changes in the working environment for the users [MiMe02]. 
To have a good change management procedure the following factors could be 
included: user involvement, effective communication, training, support, and 
commitment from top management [Clar99, MiMe02, Turn93]. 

 
Proper project resources are important to be able to manage a project and to keep 
deadlines [MiMe02]. To get proper resources, again top management support is 
needed for the allocation and a high priority for the project. Otherwise other projects 
might get the needed resources first [FoWa99]. 

 
Managing relationships is important because a team has relationships with different 
parties. It could be persons, groups, cooperates, governments and so forth. The 
relationships can be divided into three categories: relationships among project team 
members, with internal stakeholders, and with external stakeholders [MiMe02]. For a 
project to be successful, the stakeholders’ needs should be fulfilled. A good 
relationships could help maintaining a good communication and to get feedback. 

2.3.3.5 Factors for Early Prediction of Software Development Success 
Besides the previous views of software project success factors that have been 

described in this literature review, there are factors that could be used to determine the 
success of a project. A study by [Proc et al. 02] was conducted with the objective to 
identify early risk factors and how they affect project success. The findings are based 
on returned questionnaires from 21 software developers, where each developer 
returned one questionnaire for a successful project and one for a failed project. The 
results and findings (software developers’ perceptions) are presented in three 
categories:  

 
Management support: If a project has support from a sponsor from the start of a project 
and throughout the project, the chance for project success increases. Even if a project 
started without a committed sponsor, the chance for project success increased if a 
committed sponsor was added later. 

 
Customer/user involvement: Increased customer/user involvement increases the 
chance for project success. It is important that the customer/user is involved 
throughout the project to increase the likelihood for project success. Developers 
believe that the likelihood for project success increases if the customer/user 
participates in schedule estimations. It is also important for project success that the 
customer/user has realistic expectations. 

 
Requirements: It is possible to have project success without complete requirements at 
project start. Other factor that may increase the chance to project success is to have 
enough time for requirements elicitation and to complete the requirements during the 
project.  

 
Developers considered fewer projects to be successful than they thought management 
did. It is important for project success if the manager gets full authority to manage the 
project. To start with a committed sponsor is important while a project without a 
committed sponsor has little chance to project success. High level of customer/user 
involvement increases the chance for project success. Using a specific method for 
requirements gathering does not affect project success. However, the two most 
important factors for project success are: the presence of a committed sponsor and the 
customers/users confidence in the project manager and team. 
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2.3.3.6 The Five Most Common Software Project Success Factors 
We have identified many success factors in this literature review from different 

studies. The following factors are the most cited factors in the literature: user 
involvement, realistic requirements, realistic and accurate schedule and estimations, 
management support, and experienced and skilled project manager. 

2.3.3.6.1 Success Factor 1: User Involvement 
There is evidence (previous studies) that indicates that the software field cannot 

deliver software that the customer needs [Clav98]. According to [Clav98], we (in the 
software field) need to define the goals for the project. To be able to define 
requirements we need to see this from a user’s perspective, which means that users are 
needed in the requirements process. This is not specific for one type of customer; it 
applies to different customers like government agency, corporate, and military. User 
involvement or user related risk is one of the most important factors for project success 
[Jian et al. 02, Stan99, IvOl84]. According to [Byth99], an understanding of what the 
investment in money and time is all about is needed for project success and that the 
software addresses organizations’ real needs. One approach to increase the awareness 
of the customers’ need and why money and time is spent is user involvement.  

 
There have been efforts in the past to increase user involvement in the development 
process [Baro et al. 86]. These efforts have focused on involving the user and to reduce 
risks [Lars97] during the development process. Different methods/techniques have 
been suggested in literature to increase user involvement, for example, prototyping 
[Alte79]. Other researchers suggest that users should be members of the design team 
[TaVe88]. To have users as members of the project team is one of the twelve 
principles in extreme programming (a software development method that focuses on 
important aspects to produce high quality software) [Beck99]. Extreme programming 
suggests that a customer/user should be on site to answer project related questions 
directly, testing the deliveries, and provide direct feedback to the project team. 

2.3.3.6.2 Success Factor 2: Realistic Requirements 
Unrealistic requirements are one of the most common factors for project failure 

[Glas01]. According to other researchers, inadequate requirements are the biggest 
cause for project failure [HoLe01]. Unrealistic requirements may also hinder software 
developers and project team members to be fully committed to the project and its 
goals. This means that realistic requirements are an important factor for software 
project success, which has been concluded in several studies [Stan99, Proc04, 
VeCe05]. Requirements elicitation and gathering might be the most important task in 
software projects and for project success [HoLe01]. A study by [HoLe01] shows that a 
successful project spends more resources on requirements engineering than an average 
project. Successful projects also have a good balance between requirements 
engineering activities (elicitation, analysis and negotiation, documentation, and 
validation) and the requirements are prioritized by stakeholders. In other words, to 
increase the likelihood of software project success, realistic project requirements need 
to be elicited and specified. 

2.3.3.6.3 Success Factor 3: Realistic Schedule and Estimations 
Unrealistic or optimistic estimations cause much project failure [Glas01]. One 

reason is that project schedule is set and estimations are performed before the 
requirements engineering process is completed. Glass [Glas01] indicates that 
estimations are performed by top management and/or marketing instead of software 
developers and/or their managers. This means that estimations are performed by 
people that do not participate in the development process. Unrealistic schedules and 
estimations may affect the quality of the software. Glass [Glas92] indicates that 
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software developers may not be fully committed to projects goals or to achieve high 
quality when the schedules and/or estimations are unrealistic. According to [Phan95], 
one important factor to increase the likelihood of software project success is not to 
reduce quality to meet schedule. 

 
Another effect unrealistic schedule and estimations may have on project success is the 
increasing workload pressure on a project that is already late according to schedule 
[Broo95]. According to [Amab et al. 96], small workload pressure may have a positive 
effect on the project team. However, high workload pressure affects the project and the 
project team in a negative way. A common action by managers to address this problem 
is to add more personnel to the project. In 1975, Brook [Broo95] described problems 
with project management and the effect it has on project success. One of the problems 
was that by adding more manpower (personnel) to a project that was already late. 
Brook indicated that this will only make the project even later and increase the 
likelihood of project failure. In later studies [Phan 95, Proc et al. 04], low personnel 
turnover has been described as one factor that affect project success. New personnel 
have to catch up with the project, learn what the project is all about, study the code 
etc., this takes time and the new personnel cannot start to work from the beginning. 
Another effect is that someone has to take time to help the new personnel, which 
means that this person cannot work to complete the project. 

2.3.3.6.4 Success Factor 4: Management Support 
Top management, management or executive sponsor support is an important factor 

for project success [Cafa94, Stan99, Proc et al. 02]. In another study [Stan94], the 
fourth most common factor for project challenge is lack of executive management 
support. According to [Stan99], an executive sponsor has an enormous responsibility 
and an important role in the project. The executive sponsor’s responsibilities are 
[Stan99]: 

 
• Be the visionary (has a global view of the project, set the agenda, arranges 

funding) 
• Be the project champion (is the main responsible for the projects existence) 
• Gather the needed people to complete the project 
• Have total ownership of the project and take the blame if it fails 
• Make business decisions regarding the project 
 

Top management support is needed for allocation of resources to the project [Holland 
et al 99]. To allocate resources also involves providing people for implementation and 
to provide the project team with the needed time to complete the project [RoBa92]. If a 
project has support from top management, it can be prioritized as a top priority project, 
which means that resources are easier to get when needed. Top management support is 
also one of the two most important factors for in team performance [Jian et al. 00]. 
Since there is a high correlation between team performance and project success, top 
management support is also an important factor for project success. 

 
Obtaining support from top management might not be an easy task. Top management 
could be selective to whom they give their support. To obtain the support could be 
dependent on the communication between the project team and the top management. 
The communication is also important to maintain the support once it has been 
obtained. To handle the communication, skill needs to be developed and this can only 
be done with experience and time.  

 
It is important to select a project manager to be able to obtain and maintain top 
management support [Jian et al. 00]. The project manager also needs to update and 
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involve top management to maintain their support for future projects. According to 
[Proc et al. 02], a project is more likely to succeed if they have a committed sponsor 
throughout the project. Even if there is no available sponsor in the beginning of the 
project, it is important to obtain one as soon as possible. [Jian et al. 00] states that it 
does not matter how a project is examined (project success or team performance); top 
management support is an important factor for a project’s success. 

2.3.3.6.5 Success Factor 5: Experienced and Skilled Project Manager 
A study by [Stan99] found that a project is more likely to be successful if the 

project manager is experienced and skilled. These findings are supported by [Thit99], 
where they found that a project with an experienced project manager has better chance 
to be successful, than a project with a less experienced project manager. The study also 
shows that leadership is an important factor for project success. According to 
Pressman [Pres98], senior managers believe that poor management is the major factor 
for project failures. However, Pressman does not believe that management tools or 
techniques are the most important factor; instead it is the person that leads the project. 

 
Another study [VeEv05] found that a project manager needs broad background and 
skills and that project managers with a software development background or a lot of 
experience from the application area is not related to project success. This result is 
inline with a statement by Jaak Jurison [Juri99], “Successful project managers are 
generalists, not technical specialists”. Besides the background, another important 
aspect of project management is to inspire and motivate the project team [Cove92]. 
According to [McCo96], motivation is an important factor for productivity and quality. 
Without productivity and with poor quality, it is hard to achieve project success. 

 
There are four major tasks which are important for a project manager: communication, 
negotiation, organization, and facilitation [Pres98]. Communication is very important 
for making any audience understanding the message and to obtain and maintain top 
management support. Negotiation is important to establish a dialogue, to provide fast 
answers during a meeting (negotiate), to identifying and overcome obstacles to 
success, and to make everything happen. The project manager also needs 
organizational skills to be able to coordinate people in the technical work. A manager 
should make the work easier for people that work with technical parts and not make 
their life harder. 

 
Considering project managers’ tasks, Pressman [Pres98] suggests that a rookie 
manager starts with training in the major tasks before they start in a real project. 
However, top management does not give rookie managers any training before a real 
project, which leads to or increase the likelihood of software project failure [Pres98]. 
There is not one leadership style that is the best solution in all projects; therefore a 
flexible style is the best solution [Thit99]. 

2.4 Customer-Supplier Relationships 
The software industry develops different kinds of software, software that is 

interfaced with different hardware devices (for example bar code scanners), software 
which uses computer hardware (for example operating systems) etc. Kotonya and 
Sommerville divide software systems into two main categories: computer-based 
systems and custom systems [KoSo98].  

 
Computer-based systems fall into two categories: user-configured systems and custom 
or bespoke systems. User-configured systems are defined as systems where the 
customer creates a package (a configuration) of software by selecting among existing 
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software that is provided (developed) by the supplier. According to Kotonya and 
Sommerville, the majority of personal computer systems is user-configured systems. 

 
Custom systems fall into three categories: information systems, embedded systems, 
and command and control systems. Information systems are defined as systems that 
process information from a storage place (the most common storage place is a 
database). Embedded systems are defined as software that controls hardware (compact 
disc players, nuclear power plant, cars etc.). The last category, command and control 
systems are defined as a mix of information systems and embedded systems. This kind 
of system usually involves several embedded systems and information systems or 
networked computers.  

 
Even though the systems have been categorized, a web based system could be 
developed for a specific customer or for internal use. The study presented in this thesis 
categorizes systems (projects) based on specific customer-supplier relationships into 
four categories: bespoke software development, market driven software development, 
a mix of bespoke and market driven software development, and in-house software 
development. 

2.4.1 Bespoke Software Development 
Bespoke software development or custom made software development is a 

relationship where the supplier develops a new custom-made product or service for 
one or a couple of customers. A bespoke relationship can arise from two different 
scenarios: an invitation to tender and responding to a specific customer request 
[Maca96]. An invitation to tender relationship means that the customer issues an 
invitation to tender to a number of suppliers. The suppliers receive documents to 
understand the problem. Each supplier walks through all documents to decide if they 
are interested or not. Each supplier that wants to get the contract starts to bid for it, the 
customer chooses the supplier they think gives the best offer and can build the 
software.  Responding to a specific customer request means that a customer contacts 
one supplier directly to discuss development of software. In this scenario a two-way 
communication exists, which is not the case in an invitation to tender relationship. In 
both scenarios a contract is signed between the supplier and the customer. 

 
Bespoke systems are developed from specified requirements that allow the new 
software to integrate with existing software and to meet business objectives. Another 
advantage with bespoke systems is the scalability, which means that the software could 
be modified to fit the customer’s existing system or after the customer’s requests. 
However, there are disadvantages with bespoke systems. First of all, bespoke systems 
could be more expensive than, for example, market driven systems that are developed 
for a whole market. Secondly, if the customer does not know exactly what he or she 
wants (define requirements); it is unlikely that the software will meet business 
objectives. Examples of bespoke system would be control systems for airplanes and 
systems for nuclear power plants. 

2.4.2 Market Driven Software Development 
Market driven software development or off-the-shelf software development is a 

relationship where the supplier develops a product for a specific market without a 
predefined customer. A market driven relationship is defined as developing a generic 
product by [Maca96]. Developing a generic product means a supplier decides to 
develop a product which meets business needs in a specific market. The product is 
meant to fit all customers within the specific market. In this relationship, no contract is 
written and requirements must be discovered by the supplier. Market driven systems 
are often easy to install and easy to use since everybody should be able to install and 
use them. The supplier does not install the software for each customer as in bespoke 
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systems (if the customer requires it). Market driven systems could be limited in 
performance, but they have been tested during a period of time and support is available 
from the start. 

 
Market driven systems are often cheaper than bespoke systems and the reason is not 
that they have less quality or that the bespoke system is much better. The reason is 
mass production. Market driven systems are produced for the entire market and every 
customer (even competitors in the same market) could buy the same product, which 
means that there is no competitive advantage to gain from the system. A risk with 
market driven systems is that the supplier cannot be sure that a customer will buy the 
system. One of the most important success factors, user involvement cannot be 
achieved in this customer-supplier relationship. Examples of market driven systems 
would be computer games and operating systems like Microsoft Windows. 

2.4.3 Mix of Bespoke and Market Driven Software Development 
A mix of bespoke and market driven system is a relationship where the supplier 

develops a product for a specific market, but with the intention that it is possible to sell 
the product to customers with customization. A mix of bespoke and market driven 
relationship is described as tailoring a product by [Maca96]. 
 
A mix of bespoke and market driven systems are developed in the same way as market 
driven systems. However, in the mix relationship there is space for customer specific 
customization. To agree to customer specific requirements for a market driven system, 
the challenge is to integrate the system into the customer’s company. The mix of 
bespoke and market driven relationship gives the customer a competitive advantage to 
other customers in the same market. However, the whole system will not be 
customized. The main parts of the system will remain the same and only a minor part 
of the system could be changed for each user. 
 
Other benefits with a mix of bespoke and market driven development is that the cost 
for each system will be lower compared to a bespoke system. Since the main part of 
the system is already developed and does not need any resources, it is only the 
modified part that needs to be developed. 

2.4.4 In-House Software Development 
In-house system is development where the supplier also is the customer, the 

system is developed for the own company or organization. In-house relationships can 
arise from three scenarios: responding to a business centre within the same 
organization, responding to the needs of a specific business function, and responding 
to the needs of colleagues within the same business [Maca96]. 

 
Responding to a business centre within the same organization means that the customer 
(one department) requests a needed system to the supplier (usually the IT department 
within the same company or organization). The system in this scenario is a system that 
is needed to meet, for example, new government regulations [Maca96]. The system is 
developed in the same way as a bespoke system would be. One difficulty compared to 
a bespoke relationship could be that it is hard to access users due to internal boundaries 
[Maca96]. 

 
Responding to the needs of a specific business function means that the customer (one 
department) requests a new system for their needs to the supplier (usually the IT 
department within the same company or organization). Even a system in this scenario 
is developed in the same way as a bespoke system. In this relationship there is a good 
working relationship between customer and supplier [Maca96]. 
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Responding to the needs of colleagues within the same business means that each 
department has their own IT staff. When a colleague needs a system, the IT staff puts 
together an own set of needed tools for the colleague. In this relationship there are 
none or few formal documents [Maca96]. 

2.5 Definitions of Successful Software Products 
What is a successful software product? How is it measured? These questions are 

not easy to answer. In the literature there is little information about software products 
and successful software products. Existing studies [Gobe et al. 98, Wall et al. 02] that 
discuss software products usually discuss software projects, but it is named software 
product development. These studies also discuss software development processes. 
However, one study by [Alig04] defines product success for new product development 
as a product that generates economic profit for the supplier. Another study [Vain et al. 
05] that discusses software products and success factors refer to new product 
development and their success factors. The literature may refer to new product 
development when project success factors are discussed because they are closely 
related. The difference between project and product starts to increase when the product 
evolves (developing new functions, features etc. for the existing product). A study by 
[Gobe et al. 98] states that software product success is measured by two performance 
factors: 

 
• The effect on profit of the business unit’s new product efforts 
• The new product’s effect on impact on the business 
 
Cooper and Kleinschmidt [CoKl95] state that the most important steps for new product 
success are the steps that need to be taken before the development of the new product 
starts. In addition, [Vain et al. 05] states that to be able to develop software products 
for a wide custom-base, it is required that the company understands the market and its 
need and transfer this into the development process. A study by [Wall et al. 02] states 
that most of the existing software development methods do not guarantee that the right 
product is developed. It is not enough to just deliver with good quality, functionality, 
and on time and budget [Wall et al. 02]. Still, the right product needs to be built. To 
build the right product, [Wall et al. 02] suggests that the software development 
lifecycle method is combined with a business decision model. This will give the 
benefit of achieving synergies between the two models (instead of using them 
separately as today), support to develop the right product in the right way, and to get 
control over the company’s investments [Wall et al. 02]. 

2.5.1 Successful Software Products 
In the literature there is little information about the success rate or any metrics of 

how successful software products are. However, a study by [Bitz04] shows how Linux 
(an open source operating system that was born in 1991) has become one of the most 
successful server operating systems on the market. In 1994 Linux had zero % of the 
market of server operating systems while the biggest operating system Novell had 
almost 40% of the market [Bitz04]. In 1998 Linux had reached almost seven % of the 
market. In the same year Microsoft NT was the biggest operating system with 35% of 
the market [Bitz04]. Five years later (2003) Windows NT was still the biggest server 
operating system with 42% of the market, but Linux was now the second biggest with 
a market share of 38% [Bitz04]. Linux has entered the server operating system market 
in a successful way, but what made Linux so successful? 

 
According to [Bitz04], the major reason is the development costs for Linux, which is 
“paid” by volunteer programmers. This gives Linux a cost advantage against its 
competitors, which means that the customer does not pay for the development costs. 
Another reason is that Linux supports many hardware platforms, and Linux provides a 
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more flexible product [Wall et al. 02]. A third reason according to [Wall et al. 02] is 
that Linux has a good reputation and reached a quality stamp since IBM, SAP, Oracle, 
and Siemens offer support for the Linux operating system.  

 
Open source software is successful software products [Fugg03]. Open source software 
is successful because of discomfort about costs, complexity and constraints of many 
commercial products [Fugg03]. This gives open source software a cost and functional 
advantage towards its competitors. Public institutions and governmental agencies 
(especially Europeans) choose open source software because of two reasons [Fugg03]: 
they do not like the US technology dominance and they are concerned about security 
and safety factors from commercial alternative as well as their trustworthiness 
[Fugg03]. 

2.5.2 Product Success Factors 
A study by [SoPa96] was conducted to find out what factors are important for 

product success in Japanese new product industry. The study explored ten factors and 
their impact on product success. The factors are [SoPa96]: 

 
• Product advantages 
• Marketing synergy 
• Technological synergy 
• Market potential 
• Market competitiveness 
• Market and technical understanding 
• Senior management support 
• Proficiency in the predevelopment planning process and in concept development 

and evaluation 
• Proficiency in market research, market pre-testing, and market launch 
• Technical proficiency 
 
The findings show that the most important factors for product success are (1) product 
advantages, (2) project definition and predevelopment proficiencies, and (3) marketing 
and technological synergy. However, the absolute most important single factor for new 
product success is product advantage [SoPa96]. Product advantage affected three other 
factors [SoPa96] (1) customer satisfaction with the current product, (2) product 
attractiveness for current customers, and (3) attractiveness to a larger group of 
customers. Managers in new product development should consider the products’ 
ability to reduce customers’ costs, offer improved quality, and superior technical 
performance to determine if it will be a successful new product. 
 
Another important factor for software products is release planning [Carl02]. To select 
a subset of requirements for a certain release is complex, but very important for the 
success of a software product [Carl02, Dibe99]. To select the right requirements and 
have a good release plan determines which customer that gets what features and 
quality at a certain time [Carl02]. Release planning is used for market driven software 
development and is not applicable for bespoke or in-house software development since 
the market is not the target. 
 
A study by [CoKl95] explored the understandings of factors for new product 
development success. Cooper and Kleinschmidt identified nine important factors for 
new product success. These factors are [CoKl95]: 
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• A high quality new product process that is complete. A high quality process 
should include a sharp and early product definition. It is important that the process 
is flexible when needed. 

• A new product strategy that is both clear and well known within the company. 
When a new product achieves company goals, it should be communicated. 

• Adequate resources, which includes senior management, research & development 
budget, and the necessary people. 

• Strong senior management commitment. Senior management should be involved 
in decision making for speeding it up. 

• A good climate for innovations, which includes needed funding and time. 
• Senior management accountability 
• Strategic focus and synergy, which means not to bring new products into new and 

unfamiliar markets.  
• High quality development teams with a dedicated leader. The communication 

should be frequent and decisions should discussed and taken quickly and efficient. 
• Cross-functional teams (personnel from different departments within the same 

company) 

2.6 Chapter Summary 
In this chapter we have learned that the most common definition of successful 

software project is, to meet budget, delivery schedules, and business objectives 
[Stan99]. However, we have also seen that successful software projects have different 
meanings dependent on different roles in an organization. Software developers do not 
always have the same perception as managers when it comes to software project 
success or failure. Managers may state that a project was a failure, while the 
developers think it was their most successful software project ever [Linb99]. A reason 
for this is that developers rate technical challenges and the possibility to learn and use 
the new knowledge in future projects as success [Linb99]. According to [Lewi01], it is 
not easy to define successful projects; a project could meet all success factors and still 
be a failure and the other way around. 

 
The success rate for software projects increased from 1994 to 2000 [Stan01]. In 
addition, time and cost overruns decreased during the same period of time. Jones 
[Jone95] stated that 67% of all large software projects failed and that project 
management was the main factor. However, this is not supported by the findings of 
[Glas98]. Glass states that there are not so many software project failures; there are 
more successful projects than failures. Glass also found in his study that it is not 
project management that is the main failure factors, instead it is new technology.  

 
During the literature review we have walked through different views and perspectives 
of what are success factors. In Figure 2.1 we can see how the literature has been 
reviewed. 
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Figure 2.1 Overview of Literature Review 
 

In new product development some of the important success factors are: structured 
processes, top management support, and user involvement. While in the Hong Kong 
toy industry there are different success factors for each phase. Software project success 
factors are different dependent on from which perspective the project is seen. In the 
United States of America user involvement, executive support, and clear business 
objectives are important factors for success [Stan99]. The likelihood of project success 
increases if the project has less than six people, lasts no longer than 6 months, and 
does not have a budget over US $ 750K. While in Australia support for long hours is 
the most important factor for project success. For in-house software development clear 
vision, good requirements, and delivery decisions based on good requirements are 
important factors for project success. There are factors that could predict at an early 
stage if the project will be a success of a failure. The two most important factors for 
early prediction are committed sponsors and that the customer/user has confidence in 
the project team and the project manager. The five most common factors for software 
project success are: user involvement, realistic requirements, realistic schedule and 
estimations, management support, and experienced and skilled project manager.  
 
Instead of categorizing software systems into different kinds of projects, we have 
decided to categorize them into four different customer-supplier relationships. A 
reason for this is that the same kind of project, for example, a web based system can 
have different success factors. In a market driven relationship it is hard or impossible 
to fulfill user involvement, which is an important factor. The four categories are:  
 
• Bespoke software development or custom made software development is a 

relationship where the supplier develops a new custom-made product or service 
for one or a couple of customers. 

• Market driven software development or off-the-shelf software development is a 
relationship where the supplier develops a product for a specific market without a 
predefined customer. 



  31

• A mix of bespoke and market driven system is a relationship where the supplier 
develops a product for a specific market, but with the intention that it is possible to 
sell the product to customers with customization. 

• In-house system is a relationship where the supplier also is the customer, the 
system is developed for the own company or organization. 

 
According to [CoKl95], the steps before the development of a new product start are the most 
important ones, they are the factors that decide if the product will be successful or not. 
However, another definition of software product success would be to measure the following 
factors: the effect on profit of the business unit’s new product efforts and the new product’s 
impact on the business [Gobe et al. 98]. An example of a software product that is successful 
is Linux that has entered the server operating system market in a successful way. The 
reasons for the success are that the developing cost for Linux is “paid” by volunteer 
programmers, support of many hardware platforms, and a good reputation and a quality 
stamp has been reached. In literature, many factors for product success are identified, and the 
most important factors are: product advantages, software products release planning, high 
quality new product process, and strong senior management commitment. 
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3 RESEARCH METHOD AND DESIGN 
“The good researcher is not one who knows the right answers but one who is 

struggling to find out what the right questions might be” Phillips, E.M. & Pugh, D.S.  
1987 

3.1 Introduction 
The objective of this chapter is to present the design of the conducted research for 

this master thesis. Furthermore, this chapter provides a presentation of available 
research methods and their advantages and disadvantages. 

 
This chapter starts with presenting different research methods. These methods are 
qualitative, quantitative, and mixed methods. After the presentations, a discussion 
about how to choose research approach is provided, followed by the design of the 
conducted research. The presentation starts with the selected research approaches and 
strategy of inquiry. In addition, research instruments are presented and followed by the 
population and sample. Furthermore, the conducted pilot studies are presented and 
finally a presentation of how to analyze the data is provided. After the presentation of 
the research design a summary of this chapter is provided. 

3.2 Research Method 
Creswell [Cres03] divides the process of research design into three steps: elements 

of inquiry, approaches to research, and design process of research. Elements of inquiry 
include choosing knowledge claims, strategies of inquiry, and methods. Strategies of 
inquiry in empirical research are divided into three categories [Robs93]: 

 
Survey: Surveys are cross-sectional (data collected at one point) or longitudinal (data 
collected over a longer time) studies [Cres03] in a large scale. The researcher needs to 
identify a sample that represents the whole population. Surveys use mainly 
questionnaires or structured interviews for data collection, where the aim is to 
understand the population by generalizing from the sample [Babb90]. 

 
Case study: Case studies are conducted on a single project, situation, or problem 
within a specified time period. Case studies are conducted in typical conditions where 
interviews, observations, studying reports or documents are used as data collection 
[Daws00]. According to [Wohlin et al. 00], case studies are easier to plan than 
experiments, but the results are more difficult to interpret and draw general 
conclusions from. 

 
Experiment: There are two kinds of experiments: true and quasi experiments 
[Cres03]. True experiments use random design, while quasi experiments use 
nonrandom design. The purpose with an experiment is to compare a relationship 
between factors [Daws00] with more than one treatment. Experiments can be 
conducted in laboratories with control or in the field without control [Babb90].  

 
The next step for the researcher is to conceptualize the three elements into one of three 
existing research approaches: qualitative, quantitative, or mixed methods approach 
[Cres03]. Once the second step is completed, the theory needs to be translated into 
practice. This includes data collection and data analysis. Each one of the three 
mentioned research approaches handles these steps in different ways, which is 
presented in the following sections. 



  33

3.2.1 Qualitative Approach 
In a qualitative research approach, two different knowledge claims could be used, 

socially constructed or advocacy/participatory [Cres03]. The latter is based on politics 
and political agendas. The researcher starts the research with a social issue where the 
aim of the research is to start a discussion and political debate to force changes to 
occur. The first knowledge claim, which is socially constructed, is used in software 
engineering research. The researcher studies problems in their natural settings by 
collecting information, observations, and by obtaining the experience from individuals 
personally [Crot98]. The aim of socially constructed research is to gather data to create 
a description of the problem by relying on the participants´ views. Qualitative studies 
are not experimental [Wohlin et al. 00] and therefore there is no dependent or 
independent variable. Socially constructed research uses open-ended questions, which 
means that the participants can express their views freely [Crot98]. The research 
approach is often elastic where modifications could be done during the process of 
research. 

 
Strategies of inquiry in a qualitative research approach include ethnography strategy, 
grounded theory, case studies, phenomenological research, and narrative research 
[Cres03]. In an ethnographic study, the researcher studies a cultural group and collects 
data by observations, interviews, and reading notes and documents. In grounded 
theory, the researcher tries to develop a theory from the process or an action by 
comparing the collected data constantly. Data are collected by observations or in-depth 
interviews. Case studies have been described in Section 3.1. In phenomenological 
research, the researcher focuses on individuals’ life experience and collects data by 
having interviews and written descriptions. The last strategy of inquiry, narrative 
research, is when a researcher asks individuals to tell stories about their lives and 
stores the stories in narrative chronology. Narrative research is discussed further in 
[ClCo00]. 

 
Advantages with the qualitative research approach are that problems are examined in-
depth and a wide understanding of the entire situation is gathered. One of the 
disadvantages is that the researcher must interpret and understand what the collected 
data really mean. Another disadvantage is that the findings are hard to generalize. 

3.2.2 Quantitative Approach 
In a quantitative research approach, a crucial part to study problems and answering 

questions is by determining the relationship between an independent and a dependent 
variable. This determination is one of four taught schools of knowledge claims, post 
positivism [Cres03]. Post positivism aims to reduce research questions and/or research 
hypotheses (ideas) into smaller ones that can be tested. The research questions and 
hypotheses are observed and either measured descriptively (measured once, for 
example surveys) or experimentally (measured twice, before and after an experiment). 
Post positivism researchers do not prove hypotheses, instead, post positivism 
researchers either supports or refutes hypotheses [PhBu00]. A post positivist’s research 
course of action is: the researcher starts with research question/hypothesis, collects 
data with instruments that are completed by participants or by the researcher’s own 
observations, which either confirms or reject the question/hypothesis [Cres03; 
PhBu00]. 

  
Strategies of inquiry in a quantitative research approach include surveys and 
experiments, but not case studies [Cres03]. However, there are researchers suggesting 
that case studies could be a quantitative inquiry depending on the design of the 
research [Wohlin et al. 00]. The last step in research design is to decide upon which 
specific method that should be used for data collection and data analysis. For 
quantitative research, the researcher uses one or both of the previous mentioned 



  34

strategies of inquiry, and collects data on predetermined instruments (closed-ended 
questions that generate numeric data); to analyze the collected data with statistical 
analysis. 

 
An advantage with the quantitative research approach is that relationships between 
factors can be determined through the statistical analysis [Wohlin et al. 00]. A 
limitation is that unknown information can not be found [Silv01], only known 
information can be studied. 

3.2.3 Mixed Methods Approach 
Mixed methods research is a combination of methods, techniques, etc. from both 

qualitative and quantitative research approaches. In a mixed methods research 
approach, the defined problem is more important than which method to use [JoOn04]. 
This provides the researcher with the ability to choose from any method, technique, 
etc. without limitations. This is the basis for pragmatic knowledge claims, which is 
used in mixed methods. To be able to use the mixed methods in a good manner, the 
researcher needs to understand the advantages and disadvantages for both qualitative 
and quantitative research approaches, which is called the fundamental principle of 
mixed research [TaTe02]. The fundamental principle of mixed research means that the 
researcher should use different strategies of inquiry for data collection to reduce 
overlapping disadvantages. The mixed methods research process model suggested by 
[JoOn04] comprises eight steps: determine the research question(s), decide if a mixed 
design is the most useful, select a mixed-method, collect data, analyze the data, 
interpret the data, legitimate the data, and draw conclusions. 

 
Strategies of inquiry in a mixed methods research approach include sequential 
procedures, concurrent procedures, and transformative procedures [Cres03]. 
Sequential procedures are when the researcher first uses one method (for example a 
qualitative method) and then follow up the findings from this method with another 
method (for example a quantitative method). In a concurrent procedure, data is 
collected at the same time with both quantitative and qualitative methods. In 
transformative procedures, a theoretical lens (a framework that contains topics, data 
collection methods etc.) is used as perspective in the design by the researcher. The 
design contains both quantitative and qualitative data. Transformative procedures are 
discussed in [Cres03]. 

 
Advantages with mixed methods research approach are: words can add meaning to 
numbers and that the researcher can answer broader research questions since the 
research does not use a single method or approach [JoOn04]. Disadvantages are that 
mixed methods are expensive and time consuming [JoOn04]. Furthermore, the 
researcher has to learn methods from both qualitative and quantitative research 
approaches. 

3.2.4 Choosing Research Approach 
According to [Cres03], three factors affect the selection of research approach: the 

research problem, the researcher’s experience, and the audience.  
 

Research problem: If the research problem is about testing hypothesis, confirmation, 
identifying factors that influence the outcome, or to draw general conclusions then a 
quantitative research approach is preferred [JoOn04]. But, if the research problem is 
about understanding new concepts in an area with little or no previous research, a 
qualitative research approach is preferred [Cres03]. Furthermore, a qualitative 
approach is suggested if the researcher is the main data collection instrument 
(observations, conducting open-ended interviews) [JoOn04]. However, a combination 
of both qualitative and a quantitative approach is considered most appropriate [Mart et 
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al 99], also known as mixed methods. Another reason to choose a mixed methods 
approach is if the researcher wants to both collect detailed information about a 
problem and draw general conclusions. 

 
Researcher’s experience: If the researcher has knowledge about statistics, statistical 
computer programs and is familiar with quantitative journals, a quantitative research 
approach is preferred [Cres03]. But, a qualitative approach has more advantages for 
researchers who have experience in conducting open-ended interviews and observation 
[Cres03]. However, if the researcher has experience from both qualitative and 
quantitative research approaches, mixed methods could be used. 

 
Audience: Creswell suggests that a research student should consider choosing a 
research approach that is supported and used by the researcher’s advisor(s). 

3.3 Design of Research 
This section presents an overview of the design of this research study. The used 

process in this study is shown in Figure 3.1. 
 

 
Figure 3.1 Research Process Model 
 

The first step involved planning this research study and to frame the problem by 
reading existing literature. A research approach (see Section 3.3.1), a data collection 
method (see Section 3.3.2), and research instruments (see Section 3.3.3) were selected. 
The next step involved designing the selected research instruments and to perform a 
pilot study (see Section 3.3.5), in which participants were selected from Sweden and 
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Australia (see Section 3.3.4). Interviews were then organized and conducted and 
questionnaires were sent via emails, followed by analyzing the collected data (see 
Section 3.3.7). After completed analysis, conclusions based on the results from the 
analysis were made. 

3.3.1 Selected Research Approach 
The primary aim of this master thesis was to investigate which factors affect 

software projects and the success of products. Another aim was to identify differences 
and similarities of perceptions of software project success factors between Swedish 
and Australian software practitioners. Therefore, the approach for this master thesis 
was quantitative. However, a mixed methods approach could be used by first using a 
qualitative approach in order to get an understanding of the problem domain. Then the 
qualitative approach could serve as a base for the quantitative approach and for the 
development of questions. The main reason for not using mixed methods was due to 
time, it would have been too time consuming. 

3.3.2 Selected Strategy of Data Collection 
The purpose of the collected data was to draw general conclusions from the 

findings of a population (see Section 3.3.4). Therefore a cross-sectional survey was 
used as strategy of inquiry. Experiments have the same purpose as surveys, but 
according to [Cres03], the intent of an experiment is to examine what impact a 
treatment has on an outcome. Surveys also give the ability to reach a large sample and 
to ask many questions about the topic, which gives the research flexibility during 
analysis [Babb04]. 

 
There are four different forms for data collection within the survey strategy of inquiry: 
self-administrated questionnaires, interviews, structured record reviews, and structured 
observations [Fink95]. This master thesis used two forms for data collection: 
structured interviews and emailed questionnaires. Emailed questionnaires were used to 
be able to contact as large samples as possible in both Sweden and Australia and for 
minimizing time for data collection [ScDi98] and analysis. Other reasons for using 
emailed questionnaires were rapid surveying [Kitt95] and that they are inexpensive 
[ScDi98].However, there are potential risks with emailed questionnaires, such as lack 
of interests and time, and a low response rate. Therefore, structured interviews were 
used to increase the amount of data collected [Babb04]. Other reasons for using 
structured interviews were for minimizing the answer option “do not know” and for 
observing the participants’ ability to understand the questions [Babb04]. 

3.3.3 Research Instruments 
A quantitative questionnaire (Appendix A) was used as research instrument in this 

study. By selecting a questionnaire as research instrument, it was important to consider 
both advantages and disadvantages. According to [Babb04] a questionnaire has the 
following advantages: economy (does not cost a lot of time or money to reach a large 
sample as possible), ability to reach large samples, and good for describing 
characteristics of a population. The disadvantages according to [Babb04] are: 
standardized questions do not necessary fit everybody, inflexibility (once the design is 
done it must not be changed throughout the study), do not deal with context in real life, 
and questionnaires cannot measure social actions. Babbie [Babb04] also states that 
surveys are weak on validity, but strong in reliability. This is due to the artificial 
format of a survey. It is not always true that people’s opinions can be measured by 
strongly agree, agree, disagree, and strongly disagree with a specific statement. 
Therefore, the responses should be seen as an approximate answer of a question. 
Surveys are reliable because of using standardized question and thereby eliminating 
unreliability in observations. Another factor that reduces the unreliability is careful 
wording of questions. 
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To improve the validity of this quantitative questionnaire, literature review and pilot 
studies were used. 

 
Construct validity addresses if measured items are represented by the measurement 
scale. The researcher believes that many important factors for successful software 
projects and products have been identified through literature review and three pilot 
studies. In addition, an extra alternative was added to questions for the participant to 
add any factors that might be missing. 

 
Content validity addresses if the items measure what they were supposed to measure. 
The measures for the quantitative questionnaire were collected from literature and pilot 
studies. 

3.3.3.1 Questionnaire 
The quantitative questionnaire was used for the emailed questionnaire and as a 

base for the structured interviews. The questionnaire consists of three sections: 
background information about the participant, about software projects, and about 
software products. There were 33 questions with a mix of close-ended, open-ended, 
and weighted questions. 

 
The questionnaire consists mainly of close-ended questions where the participant 
should choose one alternative or in some cases all three. There are several reasons for 
using mainly close-ended questions; first of all, close-ended questions provide 
uniformity of response and they are more efficient in coding [Babb04]. This makes 
close-ended questions easier to process than open-ended questions where the 
researcher has to interpret the collected answers, which could lead to 
misunderstandings and is affected by the researcher’s bias [Babb04]. Another reason is 
that open-ended questions might get irrelevant answers to the question being asked 
[Babb04]. However, there are also shortcomings with close-ended questions. For 
example, the researcher’s structure of alternatives could affect the answer, but if the 
alternatives are clear, this problem should be minimized [Babb04]. According to 
[Babb04], alternatives for close-ended questions need to be exhaustive as well as 
mutually exclusive. This means that all possible alternatives should be included 
(solved by adding “Other, please specify” alternative) and that the participant does not 
choose more than one alternative (unless stated in the question). It is also important to 
make the alternatives clear and unambiguous, and to avoid ambiguous questions, 
negative wording and/or phrasing, and biased items and terms (questions that direct the 
participant to an alternative) [Babb04]. To avoid these problems, a pilot study was 
completed (see Section 3.3.5). 

 
Even though close-ended questions are easier to handle, the questionnaire consists of a 
few open-ended questions. The reason to add open-ended questions was to let 
participants provide answers with their own thoughts and words. There was one 
weighted question to let the participants rank their answer. Instead of just ranking the 
alternatives, the participants had the ability to add weights to each alternative. This 
made it possible for the researcher to see how important each factor is compared to 
other factors. 

 
According to [Cres03], an administration process for emailed surveys needs to be 
identified to increase the response rate. Sending follow-up emails to increase the 
response rate is also supported by [Babb04]. Babbie suggests that one original email 
and two follow-up emails are most effective. A four phase administration process is 
suggested by [ScDi98], which includes the following steps: send a pre-notice to the 
participants, send the actual survey together with a letter, send a thank you/reminder 
email, and lastly send a replacement survey. This master thesis used the four phase 
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administration process suggested by [ScDi98] to increase the response rate. First an 
email was sent to get permission and acceptance to collect data. A second email 
containing a letter and the questionnaire was sent right after the acceptance. If the 
questionnaire was not returned within two weeks, a reminder email was sent. The two 
weeks notice was selected because 40% of the questionnaires were returned within two 
weeks [Babb04]. A replacement questionnaire was sent two weeks after the reminder 
email if the questionnaire was not returned. 

3.3.4 Population and Sample 
The population in this study was software practitioners and managers from 

Sweden and Australia. Software practitioners are defined as software developers 
(including programmers), database developers, software testers, etc. The population 
was also divided into two sub populations: Swedish and Australian software 
practitioners. A probability sampling method was used because it provides the 
researcher with a good selection process of samples from a large known population 
[Babb04]. Probability sampling should also give a correct picture of the whole 
population, which means that the sample should contain the same variation as the 
population. Samples were selected in two different ways: through known people at 
companies and randomly from a list with companies that develop software. The known 
people were used as gatekeepers to get access to data. It is easier to get acceptance if 
someone inside the company asks for approval for collecting data. To be able to collect 
more data, random selection was used. The researcher identified companies that 
develop software and added them on a list and randomly selected companies to 
contact. This means that any company on the list had an equal chance to be selected. 
Random selection removes the danger of selecting samples that supports the 
researcher’s theory [Babb04]. The companies were selected from the list by systematic 
sampling with random start [Babb04]. The participants from each company were 
selected by the contact person at that specific company. This study used stratification 
of the participants; the participants should have participated in at least one completed 
or canceled software project. 

3.3.5 Pilot Study 
Three pilot studies were completed in order to eliminate ambiguous questions, to 

see if the pilot participants interpreted the questions correctly and answered the 
questions in a correct and intended way.  

 
The first pilot study was performed by the researcher by answering the questionnaire. 
The purpose was to identify problems and to improve the questionnaire before 
conducting the second pilot study. The result from this pilot study was that some 
questions, minor layout and instructions were changed. 

 
The second pilot study was performed with two participants from Sweden, one is from 
industry and the other one is an academic person. Both participants were aware of the 
purpose. The questionnaire was sent to the participants via emails. Their main tasks 
were to check: if the questions were clear and unambiguous, if the questions were 
valid for its purpose, the structure of the questionnaire and how long it took to 
complete the questionnaire. The result from this pilot study was that some questions 
were re-written, extra answer alternatives were added to some questions, and the 
weights for the weighted question were changed. The weights were changed from 
ranking factors between one and nine to spending 1000 points on factors. 

 
The third pilot study was performed in Australia. This pilot study was needed due to 
cultural and ethical differences between Sweden and Australia. This pilot study was 
performed by one participant that received the questionnaire by email. The results 
from this pilot study were added information about ethics, grammar corrections, and 
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wording corrections. However, the meaning and interpretation of each question did not 
change. 

3.3.6 Data Analysis 
 To get an understanding of the collected data we use the phenomenology [Dahl et 

al. 01] method. It is important to go into the analysis without any preconceived 
opinions and being open-minded about the phenomenon. First we need to organize the 
data, sort the data into different sources and put the collected data onto paper. When 
the data is prepared, we need to get a brief understanding of the data and the generally 
meaning of the collected data. Then we start to divide the data into small piles of 
categories and put a name on each pile, which should be related and descriptive to the 
content of the pile. When the data are divided into piles we start to read each pile over 
and over again until a deeper understanding of the piles is obtained, and therefore are 
able to compose piles of the same meaning so we end up with around five to seven 
piles. These piles describe the essence of the phenomenon and then we get a whole 
picture of the problem. The essences of the phenomenon are the joint (the common 
picture of all piles together) and at the same time the unique for all the different parts. 

3.4 Chapter Summary 
This chapter provided an introduction to different research methods, their 

advantages and disadvantages, different strategies of inquiry, and a discussion of how 
to choose research approach and strategy of inquiry. Based on the discussion, the 
design of the research in this master thesis was presented.  

 
The research in this master thesis used a quantitative research approach and survey as 
strategy of inquiry. For data collection, two methods were used: structured interviews 
and emailed questionnaires. Emailed questionnaires were used for reaching a large 
sample, while structured interviews were used to increase the response rate. A 
quantitative questionnaire was used as research instrument, to improve the validity of 
the research instrument. A literature review and pilot studies were also conducted. The 
questionnaire consists of a mix of open-ended, close-ended, and weighted questions. 
The population was software practitioners and managers where a random selection 
process was used to select the sample. 
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4 RESULTS AND ANALYSIS 
Analysis – “the division of a physical or abstract whole into its constituent parts to 

examine or determine their relationship or value” Collins English Dictionary 

4.1 Introduction 
The objective of this chapter is to present the findings from the questionnaire. The 

objectives of the study and the research questions are reiterated and analyzed in light 
of these findings. This is followed by a discussion of the implications of the results. 
Finally, the summary section draws the results and conclusions together. 

 
The results of this study are based on 33 respondents from companies in Sweden and 
Australia. Seventeen respondents are from eight different companies and locations in 
Sweden, for more information about the companies see Appendix C. In addition, 16 
are from seven companies at different locations in Australia, for more information 
about the companies see Appendix C. 

4.1.1 Questionnaire Layout 
The questionnaire consists of three parts: background information, project and a 

product part (see Section 3.3.3.1 and Appendix A). Part 1 contains 9 questions about 
the respondents’ background as well as their current company. Part 2 contains 23 
questions where the respondents’ answers are based on their latest (completed or 
cancelled) project. Five questions were designed to let the respondent choose how 
strong a statement is. The answer-alternatives are on a scale from zero to five, 
representing none to very much. Eleven questions contain the alternatives no, yes and 
do not know. The remaining questions are multi selection questions where the 
respondents choose the stated number of answer alternatives. Lastly, part 3 contains 4 
questions. One weighted question which the respondent should weight the importance 
of different factors. Two questions are yes and no questions followed by an open-
ended explanation question where the respondent should motivate and explain his/her 
answer. The last question is an open-ended question. 
 
There may be differences in the number of responses for each question during the 
analysis. The reason for that is some respondents have used the answer-alternative “Do 
not know” and are therefore not included in the analysis for that particular question. If 
nothing is stated together with the question, this means that all respondents answered 
the current question. 

4.1.2 Company Impact on the Result 
The result in this study may be influenced by four companies, two from Sweden 

and two from Australia. The two companies from Sweden stand for 47% of the 
collected data points from Sweden, while the two companies from Australia stand for 
63% of the Australian data points. Since these companies may have an impact on the 
result, each company’s result is presented. The companies are identified as company A 
to company D to ensure the anonymity of both the participants and the companies. 

4.1.3 Abbreviations 
The following abbreviations are used through out the chapter. 
 
• Swe: Sweden (only respondents from Sweden) 
• Aus: Australia (only respondents from Australia) 
• Mix: Mix of bespoke and market driven customer-supplier relationship (only 

respondents that were in a project with this customer-supplier relationship) 
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• BI: Bespoke and in-house customer-supplier relationship (only respondents 
that were in a project with this customer-supplier relationship) 

• Be: Bespoke customer-supplier relationship (only respondents that were in a 
project with this customer-supplier relationship) 

• In-house: In-house customer-supplier relationship (only respondents that were 
in a project with this customer-supplier relationship) 

• MD: Market driven customer-supplier relationship (only respondents that 
were in a project with this customer-supplier relationship) 

• CA: Company A (only respondents from this company) 
• CB: Company B (only respondents from this company) 
• CC: Company C (only respondents from this company) 
• CD: Company D (only respondents from this company) 
• LC: Large companies (more than 1000 employees) 
• SC: Small companies (less than 1000 employees) 
• RS: Respondents considered the project as successful. 
• RF: Respondents considered the project as failed. 
• OS: Respondents thought the organization considered the project as 

successful. 
• OF: Respondents thought the organization considered the project as failed. 

4.2 Presentation of the Results 
This section presents the results from three perspectives: (1) Sweden and 

Australia, (2) different customer-developer relationships: mix of bespoke and market 
driven customer-supplier relationship, and bespoke and in-house customer-supplier 
relationship, and (3) the most interesting company (company A to D) specific results. 
The rest of the results are presented in Appendix B. When referring to results in 
Appendix B, each result is referred to by an alias consisting of a prefix “B”. 

4.2.1 Respondent Background 
From Sweden, 71% of the respondents are male and 29% are female (see Figure 

B.1). The mode value as well as the median value for the age group is 26-30 years. 
47% of the Swedish respondents’ have a master degree as academic background, 29% 
have a bachelor degree, and 24% something else (see Figure B.3). The average number 
of years of employment among the Swedish respondents’ is 5.5 years. 47% of the 
Swedish respondents’ have a role as manager. 

 
From Australia, 75% of the respondents are male and 25% are female (see Figure B.1). 
The mode value for the Australian age group is 31-35 and 36-40 years, while the 
median value is 36-40 years. 62 % of the Australian respondents have a bachelor 
degree, 19% a master degree, and 19% something else (see Figure B.3). The average 
time of employment in years among the Australian respondents’ is 12 years. 63% of 
the Australian respondents have a role as manager. 

4.2.2 Project Background 
The average (number of people and duration) Swedish project included more 

people and lasted longer than the average Australian project. The average Swedish 
project included 43 people with project duration of 13 months. The average Australian 
project included 25 people with project duration of 11 months. One of this study’s 
research objectives was to identify differences and similarities between market driven, 
bespoke, and other customer-supplier relationships. The customer-supplier relationship 
spread among the studied projects can been see in Figure 4.1. 
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Figure 4.1 Project spreading among different relationships 

 
To be able to identify similarities and differences between different customer-supplier 
relationships, we need comparable categories which have equal number of data points. 
Therefore, we combined bespoke and in-house customer-supplier relationships. The 
reason for this is that in-house projects has a customer specific relationship (another 
word for bespoke). As it turned out, the data is grouped in the following way: 43% of 
the projects composed of bespoke and in-house customer-supplier relationships, 37% 
of the projects are combination of bespoke and market driven customer-supplier 
relationship, and 12% of the projects are in a market driven customer-supplier 
relationship (see Figure 4.2). The new spread can be seen as dividing the projects into 
internal versus external projects. 
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Figure 4.2 Modification of customer-supplier relationships 

4.2.3 Software Project Success 
In this section each question and its results related to software project success are 

presented. The results from Sweden and Australia are presented based on different 
views and different companies. The result for each question is presented in different 
views (also mentioned as different categories). Comparisons are made between 
Sweden and Australia, bespoke and in-house and mix of bespoke and market driven, 
and different companies. 
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Do you think the project manager had any experience (Figure B.10)? 
 
In general the result shows that there is no major difference between a project 
manager’s experience in successful and failed projects. In average the Australian 
project managers had more experience (both in successful as well as failed projects) 
than the Swedish project managers. Project managers in a mix of bespoke and market 
driven customer-supplier relationship had more experience than the project managers 
in bespoke and in-house relationship. 

 
However, there are a few exceptions which can be seen in Figure 4.3. First of all, in 
company B the project managers had more experience in the failed projects and only 
little experience in the successful projects. Furthermore, the same pattern (more 
experienced project manager in failed than in successful projects) is seen for small 
companies. As for the failed projects, project manager had very more experience; 
however the experience level for the successful projects was moderate. For company C 
it was the other way around. In other words, for successful projects, project manager 
was very experienced, whereas for the failed projects the experience level was small. 
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Figure 4.3 Project Manager’s Experience 
 
Do you think the project manager understood the customer’s problems/market’s 
need (Figure B.11)? 
 
In general the result shows that the project manager had a high understanding of the 
customer’s problem. In most of the projects (successful and failed) the project manager 
had much understanding of the problem. However, in company A the understanding 
was considered as very little or moderate (see Figure 4.4). For company D’s successful 
projects, the understanding of the customer’s problem was considered as very much 
while for failed projects it was much. 

 



  44

0

1

2

3

4

5

6

CA-RS CA-RF CA-OS CA-OF CD-RS CD-RF CD-
OS

CD-OF

Va
lu

e 
(0

 to
 5

)
Median
Mean

      
Figure 4.4 Understanding of the Customer’s Problem (no data available for CD-RF 
in this question) 
 
Did the project change project manager during the project time (Figure B.12)? 
 
The main difference between Sweden and Australia is the failed projects according to 
the respondents (Figure 4.5). 31% of the failed projects in Sweden changed project 
manager while 100% was changed in the failed projects from Australia.  The projects 
in mix of bespoke and market driven customer-supplier relationship changed project 
manager between 50 and 63%. In bespoke and in-house customer-supplier relationship 
the project manager was changed about 40% of the successful projects and 100% of 
the failed projects.  
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Figure 4.5 Changed Project Manager 

 
Company B only changed project manager in successful projects (100% of them). 
Company C changed project manager in about 40% of the projects, except for failed 
projects (according to the respondents). Then 100% of the project managers were 
changed. Company D did only change project manager in their successful projects. 
While company A, large companies, and small companies changed project manager in 
all cases (failed and successful according to respondents and the organization) with a 
range between 33 and 100%. 
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Do you think the project manager supported working long hours (Figure B.13)? 
 
In general the result shows that the project manager in failed projects was more 
supportive of working long hours than in successful projects. The only exception is 
small companies, where 58% of the successful (according to respondents) and only 
50% of the failed (according to the respondents) projects had a project manager that 
supported working long hours.  
 
In Sweden the project managers were more supportive of working long hours than the 
Australian project managers (see Figure 4.6). Project managers in mix of bespoke and 
market driven customer-supplier relationship were more supportive of working long 
hours than the project managers in bespoke and in-house customer-supplier 
relationship. 

 
Among the companies the support of working long hours was high. Only company B 
and C did not support working long hours till 100% in their successful projects. There 
is more support for working long hours in large companies than in small ones. 
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Figure 4.6 Supporting Long Hours 
 
Was the staff rewarded for working long hours (Figure B.14)? 
 
Staff was rewarded for working long hours more often in the Swedish projects (failed 
and successful) than in the Australian. The only exception is for failed projects 
(according to the respondents) where none of the Swedish projects were rewarding the 
staff. For the Australian projects 67% were rewarding their staff.  
 
In the mix of bespoke and market driven customer-supplier relationship were more 
(roughly twice as many) projects rewarding their staff for working long hours than in 
the bespoke and in-house customer-supplier relationship. The exception is for failed 
(according to the organization) projects where 67% of the projects in both cases 
rewarded their staff. 

 
The result for the companies is interesting (see Figure 4.7). Company C is the only 
company that only rewarded their staff for working long hours in failed projects. Two 
companies, B and D were the only companies that only rewarded staff for working 
long hours in successful projects. Company A rewarded their staff in every project, 
expect for the projects that failed according to the respondents. There is no major 
difference between large and small companies except in successful projects according 
to the organization. In this case 45% of the successful projects in large companies were 
rewarding their staff while it was only 25% in the small companies. 
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 Figure 4.7 Rewarding Staff 
 
Did the project use any method for requirements gathering (Figure B.15)? 
 
The result shows that successful projects according to the respondents used a specific 
requirements gathering method (see Figure 4.8). Small companies had the lowest 
percentage (85%) of using a specific method for requirements gathering. The result is 
almost the same when the organization considered the projects as successful. However, 
the lowest percentage of using a specific requirements method was 67% at company 
A. When the respondents considered the projects as failed, none of the Swedish 
projects used a specific requirements gathering method. Failed projects at company A 
had the same result as the Swedish. Otherwise, failed projects used a specific 
requirements gathering method. It was only in large companies that 50% of the failed 
(according to the respondents) projects and 67% of the failed (according to the 
organization) projects in Sweden where not all of the projects used a specific method. 
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Figure 4.8 Use of specific Requirements Gathering Method 
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If a specific method for requirements gathering was used, please specify which 
one? 
 
The result in this question is hard, or almost impossible to interpret. The reason is that 
the answers from the respondents were very different. Six respondents could not 
answer this question since they did not use any specific method. Only nine respondents 
ticked one answer-option. Most of the respondents ticked three, four or even six 
different methods. We contacted the respondents and specifically asked if they used 
three, four or even six different methods, and they answered yes. Due to a big variation 
of answers and many used methods it is hard to see any pattern of a specific method 
that leads to project success or project failure. Examples of methods that were used for 
gathering requirements are: interviews, group interviews, use case and scenarios, 
prototyping, observations, and personas. One respondents answered that interviews, 
group interviews, prototyping, observations, and personas were used in there project 
for requirements gathering. 

 
When the project started, were the requirements complete and accurate (Figure 
B.16)? 
 
The results from this question are very interesting (see Figure 4.9). There is a big 
difference between the different categories when it comes to how many projects that 
actually started with complete and accurate requirements. However, none of the failed 
projects had complete and accurate requirements form the start. Few of the Swedish 
successful projects had complete and accurate requirements from the beginning (about 
10%). Almost half (46 and 55% dependent on whom that considered the project 
successful) of the successful projects from Australia had complete and accurate 
requirements from the beginning. 
 

0%

20%

40%

60%

80%

100%

120%

Swe Aus Mix BI CA CB CC CD

%
 o

f y
es

 a
ns

w
er

s

RS
RF
OS
OF

      
Figure 4.9 Complete and Accurate Requirements 

 
We can see the same difference between the two customer-supplier relationships. In 
mix of bespoke and market driven relationships had almost half (44 and 57% 
dependent on whom that considered the project successful) of the projects complete 
and accurate requirements. Bespoke and in-house category had only nine % of the 
successful projects (according to the respondents) and 10% when the organization 
thought the project was successful complete and accurate requirements. 
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Among the different companies we can also see a big difference. Company A and B 
had not a single project that started with complete and accurate requirements. 
Company C had about one fifth while company D had most of their projects that 
started with complete and accurate requirements. Small companies had slightly more 
projects that started with complete and accurate requirements than large companies. 
 
If requirements were not complete from project start, were they completed 
during the project (Figure B.16b)? 
 
Most of the projects that did not start with complete and accurate requirements 
completed their requirements during the project’s life cycle. All projects (failed and 
successful) from Australia, company B, and company C completed their requirements 
during the project. About 70% of the successful projects from Sweden completed their 
requirements, while 50% of the failed Swedish projects had completed requirements. 
A surprising finding (see Figure 4.10) is that all failed projects in the mix of bespoke 
and market driven relationship completed their requirements, but only 67% (successful 
according to respondent) and 50 (successful according to organization) of the 
successful projects. This pattern (more failed projects have completed requirements 
than successful projects) is seen in bespoke and in-house relationship (successful and 
failed according to respondents), company A (successful and failed according to 
organization), company A plus D (successful and failed according to organization), 
large companies (successful and failed according to organization), and small 
companies (successful and failed according to respondents). 
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Figure 4.10 Completed Requirements during Project 
 
Was there enough allocated time (before the project started) for requirements 
elicitation (Figure B.17)? 
 
20% of Australian, 50% of Company C’s, and 25% of large companies failed projects 
had enough allocated time for requirements elicitation. The rest of the failed projects 
in each category did not have enough allocated time. 

 
The result shows a big variation for this question (see Figure 4.11). About one third of 
the successful Swedish projects had enough time for requirements elicitation. 
However, about 80% of the successful Australian projects did not have enough time 
for requirements elicitation. More successful projects in the mix of bespoke and 
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market driven than in the bespoke and in-house customer-supplier relationship had 
enough time for requirements elicitation. 
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Figure 4.11 Enough Allocated Time for Requirements Elicitation 
 
Among different companies, the result shows that 50 to 78% of the successful projects 
had enough allocated time for requirements elicitation. However, for company A only 
33% and none of the successful projects in company B had enough time for 
requirements elicitation. 
 
Was the project’s scope well defined (Figure B.18)? 
 
In general the result shows that more successful than failed projects had a well defined 
project scope, which is expected. However, slightly more failed than successful 
projects from Sweden had a well defined scope (Figure 4.12). In company A only 33% 
of the successful projects had well defined project scope compared to 50% of the 
failed projects. Almost every successful project from Australia had a well-defined 
project scope, while the failed Australian projects did not have any well-defined 
project scope at all. This pattern (big difference between successful and failed projects) 
was also found in small companies, in bespoke and in-house customer-supplier 
relationship, and in company D. In large companies, there are slightly more well-
defined project scopes for successful projects than for failed ones. 
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Figure 4.12 Well Defined Project Scope 
 
Who made the initial cost and effort estimations? 
 
In 70% of projects, the project manager together with the developers made the initial 
cost and effort estimations. In 30% of the projects, the initial cost and effort 
estimations was made by various people in software team. When the respondents 
considered projects as successful and the initial cost and effort estimations were made 
by the project manager together with developers, 86% of them were successful (only 
14% failed). Of all successful projects according to the organization 67% was 
successful (33% failed) with the same initial cost and effort estimation estimator. 
 
Did the project have any schedule? 
 
Every project (failed and successful) in this study had a schedule. 
 
If the project had a schedule, it was created by whom? 
 
In general the result shows that the project manager alone created the projects schedule 
in most of the projects in each category. No other answer-alternative was used more 
than twice in any category (Sweden, Australia, or in the two different customer-
supplier relationships). Some respondents created new combinations (by choosing 
more than one alternative) for schedule creators. The variation of using the project 
manager for project schedule creation was between 36 and 63%. The success rate for 
these projects is between 40 (small companies and the only category below 50% 
success rate) and 83% (Swedish projects considered as successful by the respondents).  

 
Of all projects that participated in this study, in 50 % projects, project manager alone 
created the project schedule. 75% of these projects were considered successful by the 
respondents while 57% were considered successful by the organization. 
 
Were the schedule estimations good (Figure B.21)? 
 
The result shows that the successful projects had better schedule estimations than the 
failed projects. However, how good the schedule estimations were differs between the 
different categories, from not good (company B) to very good (company C, D and 
Australia). The Australian projects (successful and failed) had better schedule 
estimations than the Swedish projects. The result from the projects with a mix of 
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bespoke and customer-supplier relationship shows that the schedule estimations for 
failed (according to respondents) projects were not good at all (see Figure 4.13). For 
projects with bespoke and in-house customer-supplier relationship, the same (failed 
projects according to respondents) estimations were considered to be slightly better. 
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Figure 4.13 Schedule Estimations 

 
For both company B and C, schedule estimations for failed (according to respondents) 
projects were not good at all. However, for successful projects company C had very 
good estimations. In addition, company B only considered their schedule estimations 
as not good. In large companies failed projects according to the organization had fairly 
good schedule estimations. 
 
Were extra personnel added to be able to meet the schedule and timetable (Figure 
B.22)? 
 
In general, all failed (according to the respondents) projects added extra personnel to 
be able to meet the schedule. About 40% of the successful projects from Sweden and 
Australia added extra personnel to be able to meet the schedule. The result shows that 
most of the (about twice as many) successful projects in a mix of bespoke and market 
driven customer-supplier relationship added extra personnel than projects in a bespoke 
and in-house customer-supplier relationship. Among the different companies the result 
varied between 31 to 60% of the successful projects that added more personnel. 
However, there are two exceptions (see Figure 4.14) company A and D. Company A 
added extra personnel in both successful and failed projects. Company D did not add 
any extra personnel to the projects that were considered as successful by the 
organization. 
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Figure 4.14 Added Personnel 
 
Did the project have commitment and support from a sponsor and/or a project 
champion (Figure B.23)? 
 
In general the result shows that 70 to 100% of all successful projects had commitment 
and support from sponsor/project champion. The only exception is company B where 
only 50% of the successful projects had commitment and support (see Figure 4.15). 
The general result for failed projects has the same range of commitment and support as 
for the successful projects. However, the exception is company A where 50% had 
commitment and support. 
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Figure 4.15 Commitments and Support by Sponsor/Project Champion 

 
More Australian projects (both successful and failed) had commitment and support 
from sponsor/project champion than the Swedish projects. Mix of bespoke and market 
driven projects (both successful and failed) had more commitment and support from 
sponsor/project champion than the bespoke and in-house projects. 
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Was the customer/end users involved in the project (Figure B.24)? 
 
The result shows that there was a greater customer involvement in successful 
compared to failed projects. There is one exception; failed projects in company C had 
greater customer involvement than the successful projects (see Figure 4.16). 
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Figure 4.16 Customer Involvement 

 
Company C had higher customer involvement than company A in all (successful 

and failed) projects. Another interesting finding is the customer involvement for failed 
projects in company A and for large companies. The customer was more involved in 
failed projects according to the respondents than when the respondents thought the 
organization considered the projects to be failed. Customer involvement was higher in 
Australian projects than in Swedish projects. 

 
Were risks identified and thought through before the start of the project (Figure 
B.25)? 
 
In general the result shows that more risks were identified and thought through before 
project start in successful than in failed projects. There are two exceptions, company A 
and B. In company A when projects were considered as successful or failed by the 
organization, more risks were identified in the failed than in successful projects. In 
company B, both when respondents and when the respondents thought the 
organization considered the projects to be successful or failed more risks were 
identified in failed projects before project start than in successful projects. Large 
companies identified more risks than small companies before the start of the project. 

 
Another finding shows that the successful Australian projects identified more risks 
before project start than the Swedish projects. However, for failed projects the Swedes 
identified more risks than the Australians (see Figure 4.17). 
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Figure 4.17 Identified Risks 

 
More risks were identified in mix of bespoke and market driven customer-supplier 
relationship than in projects with a bespoke and in-house customer-supplier 
relationship. 
 
Do you consider this project as successful, why (Figure B.26)? 
 
About 80% of all projects in this research were considered as successful by the 
respondents. Among the companies there are bigger variations. The range of 
successful projects vary from company A’s 60% up to company C’s 100%. Smaller 
companies had more successful projects than large companies. 

 
Do you think the organization considered this project successful, why (Figure 
B.27)? 
 
The respondents believed that their organization considered about 70% of all projects 
in this research as successful. Among the companies 60 to 73% of all projects are 
considered as successful. Company A has the least success rate of projects (60 %), 
while small companies have the highest success rate (73%). 
 
Mark the three (according to you) most important factors for a project to be 
successful (Figure B.28). 
 
This question is based on the participants’ own perceptions of important factors that 
lead to successful software project. Therefore, only a comparison between Sweden and 
Australia is presented. Overall, the three most important success factors for software 
project success are: (1) understanding the customer’s problem, (2) completed and 
accurate requirements, and (3) customer involvement. Good relation between 
personnel came in forth place among important success factors. The least important 
factor according to the respondents is to have a good schedule. Other factors that are 
not considered as important factors are: good estimations, having the right tools, and a 
committed team. 

 
The respondents from Sweden had a slightly different perception of important success 
factors as well as the least important factors than the overall perception (Figure 4.18). 
The three most important factors for software project success according to the Swedish 
respondents are: (1) understanding the customer’s problem, (2) having a good 



  55

relationship between personnel, and (3) completed and accurate requirements. The 
three least important factors according to the Swedish respondents are (1) good 
estimations, (2) committed sponsor/champion, and (3) good schedule. 
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Figure 4.18 Modified graph of B.28 Most Important Success Factors According to 
Respondents 
 
The perception of successful factors from Australian respondents is different compared 
to the Swedish respondents (Figure 4.19). The three most important success factors 
according to the Australian respondents are: (1) customer involvement, (2) completed 
and accurate requirements, and (3) committed sponsor/champion. While the three least 
important factors are: (1) good schedule, (2) committed team, and (3) experienced 
project manager. The main difference from the Swedish perception is the importance 
of committed sponsor/champion, as the Swedish respondents consider this as one of 
the least important. For both Swedish and Australian respondents, completed and 
accurate requirements is seen as an important factor for project success. Having a good 
schedule is not seen as an important factor neither in Sweden nor Australia. 
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Figure 4.19 Modified graph of B.28 Most Important Success Factors According to 
Respondents 
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Mark three characteristics you think are associated with successful projects 
(Figure B.29). 
 
The result is based on the participants’ own perception of which characteristics that are 
associated with successful software projects. A comparison between Swedish and 
Australian respondents is presented. The overall perception of the three most important 
characteristics for successful projects are: (1) meeting business objective, (2) 
completing on time and within budget, and (3) meeting quality requirements. The three 
least important factors are: (1) completing the project within budget, (2) having a 
technical challenge, and (3) having good relations within the team. 

 
The results from both the Swedish and Australian respondents for the three most 
important factors are exactly the same as the overall ones. However, there is a slight 
difference when it comes to the three least important factors. According to the Swedish 
respondents the three least important factors are: (1) completed project within budget, 
(2) the team’s experience, and (3) the learning experience. While the result from 
Australian respondents shows that the three least important ones are: (1) completed 
project within budget, (2) just to complete the project, and (3) developing new skills 
for the respondents. 

4.2.4 Software Product Success 
In this section each question and its results are presented in relation to software 

product success. 
 

Please assess the relative importance of the following factors on the success of the 
product. You have 1000 points to spend on the different factors. Two factors 
cannot be assigned the same number of points (Figure B.30). 
 
The result shows that the most important factor for successful software product is to 
have a satisfied customer (25% of all points). Then it is close between the following 
four success factors:  

 
• The product works (13% of all points) 
• Great quality (12% of all points) 
• Customer is coming back (12% of all points) 
• A reliable product (12% of all points).  
 
The least important factors for product success:  
 
• Many sold copies of the product (3% of all points) 
• Satisfied organization/top management (5% of all points) 
• Good reputation for the supplier (7% of all points). 

 
The result from the Swedish respondents is slightly different compared to the overall 
perception of which factors are the most important. However, the most important 
factor is the same, which is to have a satisfied customer (30% of all points). The next 
four important factors according to the Swedish respondents are:  
 
• Customer comes back (15% of all points) 
• Having a working product (14% of all points) 
• Reliability (11% of all points) 
• Economic benefits for the supplier (11% of all points) 
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The three least important factors are:  
 
• Satisfied organization/top management (1% of all points) 
• Many sold copies (2% of all points) 
• Good reputation for the supplier (5% of all points). 
 
The results from the Australian respondents are interesting, because there is a huge 
difference between the Swedish and Australian result. However, the most important 
factor is still the same, satisfied customer (20% of all points). This factor is followed 
by:  
 
• Great quality (14% of all points) 
• Reliability (12% of all points) 
• Satisfied organization/top management (10% of all points) 
• Good reputation for the supplier (10% of all points).  
 
According to the Australian respondents the three least important factors are:  
 
• Many sold copies (5% of all points) 
• Economic benefits for the supplier (6% of all points) 
• Customer comes back (9% of all points). 
 
There are major differences in how product success factors are seen between the 
Swedish and Australian respondents. Two major differences are the two factors 
satisfied organization/top management (1% of all Swedish points and 10% of all 
Australian) and good reputation for the supplier (5% of all Swedish points and 10% of 
all Australian). The Swedish respondents see these factors as the least important ones, 
while they are the fourth and fifth (out of nine factors) most important factor for 
product success according to Australian respondents. Another difference between 
Sweden and Australia is economic benefits for the supplier. The Swedish respondents 
see this factor as the fifth (out of nine factors) most important, while it is the second 
least important factor according to the Australians. Even though satisfied customer 
was the most important factor for product success according to the Swedish and 
Australian respondents, the Swedish respondents gave 30% of all their points to this 
factor. The Australian respondents gave 20% of all their points to the same factor. 
 
What is a successful product according to you, why? 
 
This question is based on personal perceptions of what a successful product is. 
Therefore the comments are divided into two categories: comments from Sweden and 
comments from Australia. The Swedish respondents’ general answer is that a 
successful product is related to the customer and the product itself. Examples of 
general comments include satisfied customer, good usability, surprises the customer 
with high usability and flexibility, easy to navigate and use. Other factors mentioned 
by the Swedish respondents were meet user requirements, good quality, reliability, and 
achieving its goals. One participant mentioned that “it is important to generate profit 
from the product”. Another respondent added that “the product should add value to the 
business”. Examples of some other comments from respondents include 

 
“Solves more problem than it generates” 

 
“Delivering good-enough quality products that satisfy requirements and that is 
PERCEIVED by the customer to be of high quality and meet requirements” 

 



  58

“A product that I can be proud of to be a part of” 
 
Many respondents from Australia mentioned economic and happy/satisfied sponsor 
and stakeholders factors. In general, the Australian respondents believe that a 
successful product needs to meet the following requirements:  
 
• Business objectives are met 
• The product is delivered in time and within budget 
• Happy sponsor 
• Satisfied customer and stakeholders 
• Economic benefits 
• Satisfied customer 
 
The following are some comments from the respondents of what a successful product 
is: 
 
“Delivered within realistic time and cost boundaries” 
 
“Working hard without burning out” 
 
“Exceeds the expectations of the sponsor” 
 
“In my opinion getting obsessed with meeting budgets and meeting fine-grained 
requirements can detract from what a product is really trying to achieve.” 
 
Australian respondents also consider the following factors for product success as: the 
project team is happy, the product should be easy to use and maintain, good quality 
and reliable product. 
 
What do you think is a successful product for the organization, why? 
  
This question is based on personal perceptions of what a successful product is and 
therefore the comments are only divided into two categories: comments from Sweden 
and from Australia. The Swedish respondents believe that a successful product for 
their organization is mainly focused on economical factors. In general a successful 
product is a product that: has low support cost, low maintenance cost, completed 
within time and budget, when revenue exceeds cost, when the product generate profit, 
selling many product, generates a positive cash flow, and a returning customer. Other 
factors that were mentioned, but not that frequent were: customer expectations 
exceeded, meet customer requirements, easy to use, and add value to the business. In 
addition, some comments from the respondents: 

 
“When the customer is more than satisfied with the product” 

 
“A product that by being good (quality and requirements) builds a good 
brand/reputation.” 
 
The Australian respondents believe that for the organization a successful product is 
based on economic terms. The statement is based on the responses from this question. 
Examples of the most frequent answers include completed on time and within budget, 
economic benefits, greater sales, meet business objectives, good publicity, increasing 
revenue and profit, and happy sponsor and customer. One respondent commented that 
a successful product for the organization is: 
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“Key item for products (I believe) – perform intended function with desired quality, 
have desired life cycle, make sufficient money for supplier and customer” 
 
In addition, the following factors were mentioned once: easy to maintain, build, use, 
and update for changes. Quality was also mentioned once together with no failures in 
operation. 

4.2.5 General Comments about the survey 
We gave the respondents the opportunity to give comments about anything 

regarding the questionnaire by asking: If you have anything else to add, or feel that 
something has been forgotten in this questionnaire, please feel free to comment. The 
most interesting comments are. 

 
“Key item for all projects (I believe) – h/w, s/w or whatever are cost, time and 
quality” Australian respondent 

 
“From my experience you need on the team competent people who are prepared to 
think and not just implement according to well-learned practices.  If highly skilled 
people are not prepared to really think about what is required for a particular 
situation, then their participation becomes a drain to the project rather than the 
desired outcome of better quality reflective of the skill level.” Australian respondent 

 
“Maintenance is an important factor to consider. It is of great importance that the 
products are easy to maintain and that the product portfolio is convergent so that all 
products strive for the same architecture, HW base, etc. in order to reduce 
maintenance.” Swedish respondent 
 
“Communication is very important for project success” Swedish respondent 
 
Even if some comments were made at the end of the questionnaire, most respondents 
did not provide any comments. 

4.3 Analysis of the Results 
This section aims to discuss the results presented in Section 4.2. The discussion is 

presented for each research objective and its research question(s). The results 
presented in this section are perceived relationships based on the results presented in 
Section 4.2. No statistical calculation to find significant connection between factors 
and project success is conducted because of few data points. All stated relations 
between factors and project success or failure uses a deductive logic. 

 
This section starts with an analysis of research objective 1. First, research question 1.1 
is analyzed and followed by research question 1.2. Then the results for research 
objective 2 are analyzed. Research question 2.1 is analyzed and then research question 
2.2. The third research objective is then analyzed, which includes research question 3. 
The fourth and last research objective and research question 4 is finally analyzed. 

4.3.1 Research Objective 1 
The first research objective of this research study was to identify success factors 

for software projects and products. Furthermore, another aim was to identify any 
differences and similarities between the findings from this research study and the 
literature. The first research question is: 

 
Research Question 1.1: What are success factors in software projects according to 
industry and how do they relate to the literature? 
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4.3.1.1 Success Drivers for Software Projects According to Industry 
In literature [Stan99, Thit99] a project manager’s experience is seen as an 

important factor for successful projects. Another study [Boeh81] states that software 
cost increases due to poor management. However, the result from this research study 
did not show any difference between the project manager’s experience in successful 
and failed projects. One possible explanation to this result could be that the failed 
projects were relatively big projects, which are known to have bigger risks of failure 
[Glas98]. In this case the organization might have assigned their most experienced and 
best project managers to increase the possibility of success. Moreover, the failed 
projects could have been so called “breakthrough” projects, seen as a difficult project, 
or using new and unknown technology which also has higher risk of failure. In all 
cases, the organization could have assigned their most experienced project manager 
and still the project failed. When respondents in this research should choose the three 
most important factors for project success, the result was surprising (see Section 
4.2.3.23). Experienced project manager was considered as the third least important 
factor (of the provided factors for the respondents, see Appendix A) for successful 
projects. However, when the respondents were asked why a project was successful, 
one of them answered: 
 
“…an experienced PM stepped into the arena that was experienced enough to 
question customer originally requirements, own organization estimates etc. and 
creating a good (open, honest) communication climate.” 
 
This was the only comment from all respondents about experienced project mangers 
relating to how to achieve successful projects. Is a project manager’s experience not 
that important or is it just that the respondents take this for granted? According to 
Pressman [Pres98] the major factor to successful project is the person that leads the 
project and not the project management tools or techniques. 

 
All projects in this research study had a project schedule and as presented in Section 
4.2.3.15, half of all project schedules were created by the project manager alone. All 
projects whose project schedules were created by the project manager had a higher 
success rate (see Section 4.2.3.15). The high success rate could be related to the high 
experience level of the project manager. Since most of the project schedules were 
created by project managers and had a high success rate, how good were the schedule 
estimations then? The result from this study shows that when the respondents 
considered the projects as successful, the schedule estimations were fairly good. For 
failed projects the estimations were not good at all. This conclusion is drawn from 
respondents’ comments:  
 
“Good estimations” – a successful project 
 
“Had a bad schedule” – a failed project 
 
“…very important to estimate additional time in each project to be able to have time 
for necessary changes in the requirement” – a successful project 
 
However, whether the organization considered the projects as successful or failed, both 
cases had fairly good estimations. There was no difference between successful and 
failed projects estimations. But, there is a difference when the mean value is used 
instead of median value. Successful projects had better estimations than failed projects. 
This result is inline with literature [Glas01, VeEv05, DeLi03] that states that good 
schedule estimations affect project success. According to [Glas01] optimistic 
estimations are one of the most common factors for project failure. Boehm [Boeh91] 
states that unrealistic schedule estimations are one of the ten most risky factors that 
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may lead to project failure. Even though the result supports what is written in the 
literature, the respondents in this research do not consider having a good schedule as 
an important success factor (see Section 4.2.3.23). Having a good schedule is seen as 
the least important success factor. Not a single respondent thought it was important to 
have a good schedule, why? Do we not need a detailed project plan or are there too 
many changes in a project plan so it is not considered as important? Could it be that 
project schedules are seen as requirements that it is not possible to have a complete 
project schedule from project start, which means that the schedule is not good? Or is it 
because the requirements are not complete at project start and thereby cannot the 
project schedule be completed and be considered as good. 
 
Failed (100% when respondents viewed projects as failed and 70% when the 
respondents believed the organization considered projects as failed) projects in this 
research tried to add extra personnel to meet schedule and timetable. It is not 
surprising that most of the failed project had this as it is inline with a statement from 
Brooks [Broo95]. Brooks stated that adding more personnel to a project will only 
make it even later, which increases the risk of failure. However, adding more 
personnel does not always lead to project failure. In this research study, about 40% of 
all successful projects added personnel to be able to meet schedule and timetable. An 
interesting question would be to find out when the extra personnel was added in 
successful projects. If they were added during the requirements elicitation phase they 
may not affect the project that much since it is in the starting phase. Or maybe the 
successful projects just added more software testers to run test cases. This would not 
affect the project as much as for example, a new developer that has to learn the code in 
detail and someone has to offer time to help the new developer.  
 
The findings showed that the initial cost and effort estimations were made (see Section 
4.2.3.13) mainly by project managers together with the developers. This result shows 
that the likelihood of project success rate is high (86% when respondents viewed 
projects as successful and 67% when the respondents believed the organization 
considered projects as successful) when the project manager together with developers 
made the estimations. This result is also supported by Glass [Glas98] who states that 
only 31% of projects had good estimations when the project manager was not involved 
in making estimations. Also good estimations affect project success [Glas01, DeLi03]. 
However, estimations made by project managers and developers together are not inline 
with literature [VeEv05, Glas01]. Verner [VeEv05] found that high-level management, 
marketing, or customers made the initial estimations. Verner also found that 
estimations made by the project manager are not associated with project success. One 
possible explanation to Verner’s result could be that the studied project managers did 
not have an IT background or having the needed domain knowledge. One explanation 
to the different results could be that in this research study 24% are project managers, 
12% are developers, and as much as 55% have a positions as a manager (could be 
project, section, product manager etc.). However, the respondents in this study do not 
agree that good estimation is an important success factor. According to them good 
estimations is the second least important success factor (see Section 4.2.3.23). Why the 
respondents do not consider good estimation as important could be that most of the 
estimations are made before the requirements phase has been completed [Glas01]. This 
may result in many changes of estimations. 
 
Changing the project manager during the project was not found to have an affect on 
project success. Both successful and failed projects changed project manager. 
Although most failed projects changed their project manager (67 compared to 48%), it 
was not possible to conclude that changing the project manager increased the risk of 
failure as there were no follow-up questions about why the project manager was 
changed. One of the respondents’ comments was: 
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“There was a question whether the Project Manager had been replaced or not, but the 
questions don’t reflect if there was a difference in the project in methods, quality etc. 
depending on that.” 
 
The project manager could have been changed due to: needed in a more critical 
project, could not handle the project and so forth. 
 
More failed than successful projects supported working long hours (see Section 
4.2.3.5). A study by [VeCe05] states that the best factor in project management for 
predicting project success is when the project manager appreciates working long 
hours. However, from the result in this research study it is not possible to say if 
supporting working long hours affects project success. The reason is that we only 
know that the project manager supported working long hours, not if they actually 
worked long hours or not. There is a possibility that the project manager supported 
working long hours, but the personnel did not have to work long hours. This is 
supported by a comment from one respondent: 
 
“PM supported, but was no need for long hours” 
 
More failed than successful projects rewarded their personnel for working long hours. 
An interesting finding is that rewards for working long hours are not common (see 
Figure B.14). Why is personnel working long hours without any rewards at all? Is it 
because professional pride or because of an agreement between employer and 
employees? Could it be that the personnel is just happy and satisfied with 
acknowledgment from their project manager? 
 
In literature there are different perceptions about how risk management affects project 
success. One study by [VeEv05] states that risk management is associated with project 
success. However, another study by [VeCe05] states that there is no relation between 
risk management and project success. The result from this research study shows that 
the successful projects spent more time to identify risks before project start than the 
failed projects (see Section 4.2.3.20). However, this study does not show if risks were 
continuously identified and updated throughout the project.  
 
A well-defined project scope (common understanding about what to include and 
exclude in the project) is associated with project success (Figure B.18) based on the 
result from this research study. The result is inline with findings from a study by 
[Juri99]. According to [Juri99], if there is no clear vision of the project it leads to poor 
defined goals, poor requirements, unrealistic deadlines, and a poor project plan. It is 
also common sense that if you do not know what should be included in the project, 
then it is difficult to deliver on time, within budget, and what the customer wants. 
 
The result about having commitment and support from a sponsor/project champion is 
interesting. According to [Stan99] executive support is the second most important 
factor for project success. Another study [Cafa94] also addresses the importance of top 
management/management/executive sponsor support and commitment. To have 
support and commitment is important when resources need to be allocated 
[Stan99].This is also supported by a comment from a respondent in this research study: 
 
“Lack of resources (personnel)” – why a project failed 
 
 A study by [Proc et al. 02] states that the success rate increases if a project has 
sponsor commitment that lasts throughout the project. However, the result from this 
research study does not support that commitment from sponsor/project champion is 
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associated with project success. The reason is that only slightly more successful than 
failed projects had support and commitment from sponsor/project champion when 
respondents considered projects as successful or failed. In addition, when the 
organization considered the projects as successful or failed, more (8%) failed than 
successful projects had support and commitment from sponsor/project champion.   
 
According to the respondents in this study, one of the two (completed requirement is 
the other) most important factors for project success is to understand the customer’s 
problem (Figure B.28). This factor is related to a well-defined scope. If we understand 
the customer’s problem, then we can create a well-defined project scope. When the 
scope is defined we will have better time and cost estimations. However, 
understanding the customer’s problem is not a guarantee for project success. In this 
study, both for successful and failed projects the project manager had a very good 
understanding of the customer’s problem. There was no difference between successful 
and failed projects about understanding the customer’s problem.  
 
The third most important factor for success according to the respondents in this study 
is customer/end user involvement (Figure B.24).  Customer/user involvement is seen 
as an important factor in literature [Stan99, Jian et al. 02, IvOl84, Stan99]. A study by 
[Proc et al. 02] states that when a project has high user involvement then this increases 
the chance for project success. These findings are also supported by this research 
where the successful projects had higher user involvement than the failed projects. 
  
In literature [Glas01, HoLe01] unrealistic requirements is one of the most common 
factors for project failure. This means that realistic requirements must be one of the 
most important success factors, which is stated in several studies [Stan99, Proc04, Proc 
et al. 02]. The importance of completed and accurate requirements is shared by the 
respondents in this study. According to the respondents in this research one of the two 
(understanding customer’s problem is the second) most important success factors is to 
have completed and accurate requirements (Figure B.16). Since this is well known, 
why do projects start without completed and accurate requirements? One explanation 
to this problem could be time to market. It is important to release software at the right 
time, otherwise competitors may be first or the software may be too old or unwanted. 
 
In this research study not a single failed project did start with completed requirements. 
Only 27 (according to respondents) and 32% (according to the respondents’ belief of 
the organizations opinion) of the successful projects started with completed 
requirements. Based on the result from this study, if a project has completed and 
accurate requirements from project start it is likely to be successful. However, if the 
requirements are completed during the project it may not be successful. The result 
shows that there is no association between completing requirements during the project 
and project success. About 80% (of the projects that did not have completed 
requirements from project start) of both successful and failed projects completed their 
requirements during the project. One explanation to why so many projects started 
without completed requirements could be that requirements elicitation is a continual 
process, for example, prototyping. Another explanation was given by one respondent: 
 
“They can never be “completed”…there is always more…” 
 
The result may have been different if the question was re-written and used realistic 
requirements instead of completed and accurate. Nevertheless, to have completed 
requirements from project start is important. Respondents explained why their projects 
were seen as failed: 
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“…requirements specification was poorly defined and proved to be a significant 
hindrance…” 
 
“Diffuse requirements” 
 
Other respondents commented why their projects were successful: 
 
“I consider the project to be successful because we delivered a product that was 
completely tested in accordance with the main project requirements…” 
 
“…requirements were accepted by project sponsor…” 
 
Another possible explanation why many projects started without completed 
requirements could be the lack of time for requirements elicitation. According to 
[HoLe01] the amount of resources allocated to requirements engineering is associated 
with project success. When the respondents in this study were asked if they had 
enough time allocated for requirements elicitation, the answer was between zero and 
13% of the failed projects. This result could explain why the failed projects started 
without complete requirements. Why would a supplier start projects without enough 
time for requirements elicitation? Is it because of a pressure from the customers, 
stakeholders etc.? For successful projects about 60% (Section 4.2.3.11) had enough 
time allocated for requirements elicitation. However, only 36% of the projects that had 
enough time for requirements elicitation started with complete requirements. 
 
Research Question 1.2: What are success factors for software products according to 
industry and how do they relate to the literature? 

4.3.1.2 Success Factors for Software Products According to Industry 
Different studies in literature show different important factors for product success. 

One study [SoPa96] states that the most important factor for product success is product 
advantages. In addition, product advantages affect customer satisfaction [SoPa96]. The 
result from this research study shows that the most important factor (twice as 
important as the second and five times as important as to have a satisfied 
organization/top management) for product success is customer satisfaction. It makes 
sense that customer satisfaction is important. If the customer is not satisfied, most 
likely they will not come back to the supplier. This leads to loss of future purchased 
products and it may also lead to a bad reputation for the supplier. A bad reputation will 
affect other customers’ decision whether they will buy products from the same 
supplier.  

 
Previous studies [Bitz04, Wall et al. 02, Fugg03] about open source software and 
especially Linux identify other factors than customer satisfaction as the most important 
ones. According to [Bitz04, Fugg03] cost advantage is the most important factor for 
product success. This factor is followed by flexible product, good reputation, and 
quality stamp as important factors [Wall et al. 02]. The result from this study shows 
that after customer satisfaction there are four factors that got between 12 and 13% of 
all points (see Section 4.2.4.1) as important success factors. These factors are: working 
product, great quality, customer comes back, and reliability. This result shows that the 
respondents from this study have the same understanding about the importance of 
good quality as previous studies [Bitz04, Wall et al. 02, Fugg03]. The importance of 
high quality in products is also supported by [CoKl95].  
 
However, it is surprising to see that the result from this research study only ranks good 
reputation as the seventh most important factor (only got 7% of total points, see 
Section 4.2.4.1). Do the respondents of this study not believe that a good reputation is 
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important for product success? One explanation could be that with a satisfied customer 
and returning customers comes good reputation and therefore is good reputation in 
itself not seen as an important factor. Another question would be if good reputation 
really affects the success of a product? In market driven development it might affect, 
but in a bespoke or in-house development a good reputation may only affect the 
success of future products from the same supplier. 
 
The result from this study shows that the least important of the factors studied for 
product success is many sold copies. If all respondents were thinking from a bespoke 
development perspective, then the result would not be that surprising. However, even 
respondents that worked in a mix of bespoke and market driven customer-supplier 
relationship did not see many sold copies as an important factor for product success. It 
was only respondents that worked in a pure market driven customer-supplier 
relationship that considered many sold copies as an important factor (the second most 
important after good reputation). But, the result may not be related to a market driven 
customer-supplier relationship since the result is based on the respondents own 
perception. 

4.3.2 Research Objective 2 
The second research objective was to identify what is a successful project and 

product according to industry. Furthermore, another aim was to identify any 
differences and similarities between the respondent’s perception and what the 
respondents believe is a successful project according to their organization. The third 
research question is: 

 
Research Question 2.1: What is important for a project to be successful according to 
the industry? 

4.3.2.1 What is a Successful Project According to Industry? 
According to the respondents in this research study the most important 

characteristic for a successful project is to meet business objectives. The second and 
third most important characteristics are to complete the project on time and within 
budget and to meet quality requirements. This definition (meet business objective, 
quality requirements and to deliver on time and within budget) of a successful project 
is inline with the most common used definition by The Standish Group, meeting 
budget, delivery, and business objective [Stan94]. This means that industry and 
literature have the same definition of what a successful project is. However, as 
[Lewi01] stated, it is not always easy to define what a successful project is. Even if the 
project fulfills all requirements for a successful project, it can still be a failure. This 
statement is supported by one of the respondents that said: 

 
“If a project is run perfectly according to books it’s a “good project”, but not 
necessarily a successful one” 

 
Research Question 2.2: What is a successful product according to the industry? 

4.3.2.2 What is a Successful Product According to Industry? 
The result from this research study shows that there is a difference between how 

the respondents define a successful product and how they believe it is defined by the 
organization. The respondents focused on economic factors, the product itself, and 
satisfied customer when they defined what a successful product is (see Section 
4.2.4.2). While the respondents believed that the organization defines a successful 
product based on only economic factors (see Section 4.2.4.3). Which of these views of 
successful products is inline with literature? Finding a definition of what a successful 
product is in the literature is not easy. However, when the literature discusses 
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successful products mainly economic factors are mentioned as well as to build the 
right product. It makes sense that a successful product should generate economic 
benefits for the supplier. But, what if a product that does not generate any economic 
benefits at all (the supplier actually loses money instead) in the beginning. Instead, the 
customer and users are very happy and satisfied with the product so they decide to buy 
other products from the supplier in the future. The customer also gives the supplier a 
good reputation that generates new customers. Is this still not a successful product 
then? This example shows that a successful product does not always have to generate 
economic benefits, it is also as important to focus on a good (good quality, flexible, 
easy to use, user friendly etc.) product. 

4.3.3 Research Objective 3 
The third research objective was to identify differences and similarities between 

different customer-supplier relationships. The aim of the research objective was to 
determine if the different customer-supplier relationships have the same perception 
about success factors for successful projects. Therefore the fifth research question is: 

 
Research Question 3: What differentiate customer-supplier relationships in 
perceptions of success factors for successful projects? 

4.3.3.1 Customer-Supplier Relationships Based Success Factors 
There are factors where no differences can be seen between mix of bespoke and 

market driven and bespoke and in-house customer-supplier relationship. These factors 
are: using a specific method for requirements gathering, who made the initial cost and 
effort estimations (see Section 4.2.3.12 for result), project schedule, customer/user 
involvement, and good schedule estimations. More specifically, the following 
observations are made with respect to these four factors: 

 
• Using a specific method for requirements gathering could not be related to project 

success. The reason is a big variation without patterns, see Section 4.2.3.7. 
• 57% of projects in bespoke and in-house and 75% in a mix of bespoke and market 

driven customer-supplier relationship that used the project manager to create the 
project schedule were successful. 

• User involvement is seen as one of the most important factors for project success 
[Stan99, Stan01, Proc et al. 02]. However, a study by [Proc et al. 05] is inline with 
the result from this study. The result shows that customer involvement is not 
related to project success in a mix of bespoke and market driven or in bespoke and 
in-house customer-supplier relationship. 

• Good schedule estimations are related to project success in a mix of bespoke and 
market driven as well as in a bespoke and in-house customer-supplier relationship. 
This result is inline with a study by [VeEv05] which states that good estimations 
are an important factor for project success for in-house projects. 
 

Project managers in a mix of bespoke and market driven customer-supplier 
relationship had slightly more experience than project managers in the bespoke and in-
house customer-supplier relationship (see Section 4.2.3.2). The main difference 
between a mix of bespoke and market driven, and the bespoke and in-house customer-
supplier relationship is projects that were considered as successful by the respondents. 
A study by [VeEv05] states that for in-house projects it is important to have a good 
project manager. However, just because a project manager has a lot of experience does 
not mean he/she is a good project manager. Other studies [Stan01, Thit99] state that 
experienced project managers are important for project success. However, in a mix of 
bespoke and market driven, and in the bespoke and in-house customer-supplier 
relationship (from this study) even the failed projects had project managers with a lot 
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of experience. Therefore, experienced project managers cannot be seen as a success 
factor in any of the two customer-supplier relationships.  
 
When it comes to understanding the customer’s problem, in general there is no 
difference between a mix of bespoke and market driven, and the bespoke and in-house 
customer-supplier relationship. However, there is one exception, when the respondents 
considered projects as failed. Project managers in the mix of bespoke and market 
driven customer-supplier relationship had less understanding of the customer’s 
problem than project managers in the bespoke and in-house customer-supplier 
relationship. In the mix of bespoke and market driven customer-supplier relationship 
project managers in successful projects had a better understanding of the customer’s 
problem than in the failed ones. In the bespoke and in-house customer-supplier 
relationship it was the other way around, better understanding of the problem in failed 
than in successful projects. One reason for this result could be that in the bespoke and 
in-house customer-supplier relationship the customer is known (an identified customer 
that could answer questions and provide feedback) and it may be easier to understand 
the problem (even in failed projects). In the mix of bespoke and market driven 
customer-supplier relationship maybe just one or two customers are known. If the 
supplier only understand those customers’ problem and not the whole market, the 
project may fail (could be late because of late major changes, over budget because 
more time needed to be spent on marketing research later in the project which leads to 
changes in the software). 
 
Successful projects in the mix of bespoke and market driven customer-supplier 
relationship change their project manager more often than in the bespoke and in-house 
customer-supplier relationship. But, the bespoke and in-house customer-supplier 
relationship changes project managers twice as often in failed projects. According to 
[VeEv05] changing the project manager is not related to project failure for in-house 
customer-supplier relationships. However, the result we found shows that changing the 
project manager in the bespoke and in-house customer-supplier relationship increases 
the risk for project failure. This is based on that 100% of the failed projects changed 
their project manager while less than 50% of the successful ones changed their project 
manager. But, since we do not know the reason why the project manager was changed, 
it is not possible to relate changing project managers to project failure.  

 
Both successful and failed projects in the mix of bespoke and market driven customer-
supplier relationship supported working long hours than in the bespoke and in-house 
customer-supplier relationship. In both customer-supplier relationships, the support for 
working long hours was slightly higher in failed than successful projects. This result is 
contradicting the result from the study presented in [VeEv05], which states that 
supporting working long hours is related to project success for in-house projects. Even 
when it comes to rewarding personnel for working long hours it is hard to relate to 
project success or failure. In a mix of bespoke and market driven, and the bespoke and 
in-house customer-supplier relationship personnel were rewarded more often in failed 
than successful projects. However, just because the personnel were rewarded do not 
mean that they actually worked long hours and collected the reward. Rewards were 
much more common in a mix of bespoke and market driven than in the bespoke and 
in-house customer-supplier relationship. 
 
Complete and accurate requirements from project start are related to project success in 
a mix of bespoke and market driven and in the bespoke and in-house customer-
supplier relationship. This result is inline with the findings by [VeEv05], which states 
that good, complete, and accurate requirements are related to project success for in-
house projects. Even though complete requirements are important in a mix of bespoke 
and market driven and in the bespoke and in-house customer-supplier relationship, 
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there is a major difference. Four to five times as many successful projects started with 
complete requirements in the mix of bespoke and market driven projects than in the 
bespoke and in-house customer-supplier relationship. The result from this study does 
not show that completing the requirements during the project is related to project 
success. The reason is that in both the mix of bespoke and market driven projects and 
in the bespoke and in-house customer-supplier relationship completed more failed than 
successful projects their requirements. This result is not inline with [Proc et al. 02] 
which states that completing the requirements during the project is related to project 
success. 
 
To have enough time for requirements elicitation is related to project success for a mix 
of bespoke and market driven projects as well as in the bespoke and in-house 
customer-supplier relationship. This result is inline with the study [Proc et al. 02] 
which states that enough time for requirements elicitation may increase the chance to 
project success. However, enough time for requirements elicitation is not related to 
complete requirements at project start. 
 
In the bespoke and in-house customer-supplier relationship more successful than failed 
projects had a well-defined scope. The same result is only seen in a mix of bespoke 
and market driven projects when the respondents believed the organization thought the 
projects were successful or failed. When the respondents in the mix of bespoke and 
market driven customer-supplier relationship considered the projects as successful or 
not, half of the successful and failed projects had well-defined project scope. 
Therefore, it is only possible to state that a well-defined scope is related to project 
success for the bespoke and in-house customer-supplier relationship. According to 
[VeEv05, Stan01] a well-defined project scope is related to project success for in-
house projects. One possible explanation to why a well-defined project scope is not 
related to project success in the mix of bespoke and market driven customer-supplier 
relationship could be that most of the projects were small (less than 30 people and 
project duration less than six months). However, this is not the case. Large projects in 
the mix of bespoke and market driven customer-supplier relationship did not have a 
well defined project scope even though the project was successful.  
 
Adding extra personnel to meet schedule will only make the project later, which may 
lead to project failure [Broo95]. All (almost) of the failed projects in both kinds of 
customer-supplier relationships added extra personnel. However, about 60% of the 
successful projects from the mix of bespoke and market driven of customer-supplier 
relationship added extra personnel to meet schedule. While only 30% of the successful 
project in a bespoke and in-house customer-supplier relationship added extra 
personnel. In the bespoke and in-house customer-supplier relationship adding extra 
personnel may increase the risk of project failure. 
 
About 80% of the successful projects in a mix of bespoke and market driven projects 
and in the bespoke and in-house customer-supplier relationship had commitment from 
and support from a sponsor/project champion. This result is inline with several studies 
[Stan01, Nah et al. 01, MiMe02, Proc et al. 02] that discuss the importance of support 
from management. Therefore the result for the failed projects, especially in the mix of 
bespoke and market driven customer-supplier relationship, is surprising where all of 
the failed projects had commitment and support from management. In the bespoke and 
in-house customer-supplier relationship about 60% of the failed projects had 
commitment and support from sponsor/project champion. Based on this result, 
commitment and support from sponsor/project champion is not related to project 
success.  
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In general, projects in a mix of bespoke and market driven customer-supplier 
relationship spent more time to identify risks before project start than projects in the 
bespoke and in-house customer-supplier relationship. In both customer-supplier 
relationships more risks were identified before project start in successful than failed 
projects. According to [VeEv05] risk management is associated with project success. 
However, in the mix of bespoke and market driven customer-supplier relationship this 
pattern cannot be seen since the difference between successful and failed projects is 
not big (see Figure B.25). In addition, for the bespoke and in-house customer-supplier 
relationship the difference between successful and failed projects in identifying risks 
before project start is big and can therefore be associated with project success. 

4.3.4 Research Objective 4 
The fourth research objective was to compare Swedish and Australian companies 

and their perception of success factors and what constitutes a successful project and 
product. The sixth research question is: 

 
Research Question 4: What differentiate companies in Sweden compared to 
companies in Australia in perceptions of success factors for software projects and 
products? 

4.3.4.1 Country Specific Perceptions of Project Success Factors 
The findings showed that for the following factors, there was no major difference 

between Sweden and Australia and none of them could be related to project success or 
failure.   

 
• Understanding the customer’s problem is not a guarantee for project success based 

on the results from Sweden and Australia. Both successful and failed projects in 
both countries understood the customer’s problem very well. However, the result 
shows that the Australians had slightly better understanding of the customer’s 
problem than the Swedes did. 

• The most common project schedule creator for both Swedish and Australian 
projects was the project manager alone. However, neither in Sweden nor in 
Australia the majority of the project schedules was created by the project manager. 
The respondents gave a big variation (by combining different answer-alternatives) 
of project schedule creators which means that no patterns can be seen or any 
conclusions can be made. 

• The Swedish and Australian projects had almost the same result when it comes to 
adding extra personnel to meet schedule. About 40% of the successful projects 
from Sweden and Australia added extra personnel to meet schedule. For failed 
projects both countries had similar result, all of the failed projects, according to 
the respondents, added extra personnel. When the organization considered projects 
as failed 60% of the Swedish and 80% of the Australian projects added extra 
personnel to meet schedule. There is no pattern from any of the two countries that 
can relate adding personnel to project success or failure. 

• Having commitment and support from a sponsor/project champion is described in 
literature [Stan99, Proc et al. 02, Cafa94] as an important factor for projects 
success. A study [Stan01] based on projects in the United States of America states 
that the most important factor for project success is executive support. However, 
based on the result from Sweden and Australia and this study there is no relation 
between support from a sponsor/project champion and project success. Why is 
management support seen as important in the United States of America and not in 
Sweden and Australia? Is it because of cultural differences? In the Swedish case it 
could be cultural differences since Sweden does not have a strict management 
style (managers are seen as people that should guide the team and not as a boss) 
[Sing et al. 05]. However, there is a difference between Sweden and Australia. 
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More Australian projects (successful and failed) had commitment and support 
from a sponsor/project champion than the Swedish projects. 
 

The result about the project manager’s experience shows some interesting findings 
when Sweden and Australia is compared. The Australian project managers had more 
experience (between much and very much) than the Swedish project managers 
(between fairly and much experience), both in successful and failed projects. A 
surprising finding is that project managers in failed projects from Sweden had more 
experience than the project managers in the successful projects. For the Australian 
projects the result was mixed. When the respondents considered the projects as failed 
or successful, project managers had more experience in the failed projects. In addition, 
when the respondents believed that the organization considered the projects as 
successful or failed, project managers from the successful projects had more 
experience. One explanation to why the Australians have more experience than the 
Swedish project managers could be cultural differences. According to [Sing et al. 05] 
the Swedish management style is more seen as someone is coaching the personnel, 
which may affect the selection of project manager. If there are more laws and rules to 
follow as in Australia compared to Sweden [Sing et al. 05], then it may be necessary 
with a more experienced project manager. This result is contradicting the studies by 
The Standish Group [Stan01, Stan99], which states that since 1998 project managers 
experience has been seen as an important factor. 
 
There are two differences about changing the project manager in projects between 
Sweden and Australia. First of all, when respondents considered projects as failed, 
100% of the Australian, but only a third of the Swedish failed projects changed their 
project manager. Secondly, when respondents considered projects as successful and 
failed, the result from Sweden is interesting. The Swedish successful projects changed 
project manager more often than the failed ones. In Australia the result is the other 
way around, more failed than successful projects changed their project manager. The 
Swedish result is inline with the findings by [VeCe05] (changing project manager is 
not related to project failure). 
 
The Swedish project managers supported working long hours more than the Australian 
project managers. One reason to this result could be related to cultural differences. 
Another reason could be that more in-house projects are represented in the Australian 
sample than in the Swedish sample. In the Swedish sample more bespoke projects are 
represented than in the Australian sample. However, there is no pattern in the result 
from Sweden or Australia that indicates that supporting working long hours is 
associated with project success. This result is not inline with a study [VeCe05] about 
success factors in Australia. According to [VeCe05] the most important success factor 
in Australia is if the project manager supports working long hours. Since both the 
Swedish and Australian result is contradicting the study [VeCe05], the cultural aspect 
cannot be the reason for this result. Rewards for working long hours is more common 
in Sweden than in Australia, except when the respondents considered the projects as 
failed. In this case, none of the Swedish projects rewarded their staff for working long 
hours, while almost 70% of the Australian projects rewarded their staff. Even here 
there is no pattern in the Swedish or Australian result that can be related to project 
success or failure. Why are rewards more common in Sweden than in Australia (except 
in the above described case) for working long hours? Could it be that in Sweden 
rewards are seen as more important than in Australia among the personnel to work 
long hours? Another study [VeCe05] states that financial rewards are not as important 
in Australia as in United States of America, are Sweden more like United States of 
America? 
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Using a specific method for requirements gathering cannot be related to either project 
success or failure. All projects, both successful and failed from Australia used a 
specific method for requirements gathering. The result from Sweden is different 
compared to the Australian. However, for successful projects the difference is not that 
big, about 80% of the successful Swedish projects used a specific method for 
requirements gathering. When the respondents considered the projects as failed, none 
of the projects used a specific method for requirements gathering. But, when the 
organization considered the projects as failed, about two thirds of them used a specific 
method for requirements gathering. Since these two results contradict each other, it is 
not possible to associate using a specific method for requirements gathering to project 
success. Which method that leads to most complete requirements at project start or 
project success is not possible to state. The reason is that there is a big variation of 
answers from the respondents (many respondents combined three, four, or even six 
different answer alternatives which made it impossible to find any pattern). 
 
Having complete and accurate requirements in Sweden and Australia is associated 
with project success. This result is not surprising since many studies [Glas01, HoLe01, 
Proc04] have found this relation. According to [VeCe05] complete requirements are an 
important success factor for Australian projects. Furthermore, several studies in the 
United States of America [Stan94, Stan99, Stan01] have identified requirements as an 
important factor for project success. However, there is an interesting finding from the 
result of this study, the difference between Sweden and Australia. Less than 10% of 
the successful Swedish projects and about half of the successful Australian projects 
had complete and accurate requirements from projects start. The Australian result 
(about 50% of the successful projects started with complete and accurate requirements 
from project start) is exactly the same result that is presented in [VeCe05]. Why does 
more Australian than Swedish projects start with complete and accurate requirements, 
is it a cultural difference? Is it because of different understandings of what complete 
and accurate requirements mean, or is it related to company type (if data is collected 
from a multinational company, most of the requirements may have been identified at 
another site)? According to [Sing et al. 02] Australia has a higher “uncertainty 
avoidance” which leads to more laws and formal rules. This could be reflected in the 
result of this study that the Australians are more afraid of uncertainty and therefore 
have more projects with complete and accurate requirements at project start. If the 
requirements were not complete at project start, completing them during the project is 
not related to project success based on the result from this study. This result is 
contradicting the findings in other studies [VeCe05, VeEv05] which states that 
completing requirements during the project is slightly related to project success. 
 
Another possible explanation for the big difference in projects that started with 
complete and accurate requirements between Sweden and Australia could be time 
spent for requirements elicitation. A first look at the result shows that about 80% of the 
successful Australian projects had enough time for requirements elicitation before 
project start compared to about 35% of the successful Swedish projects. However, it is 
surprising to see that none of the Swedish successful projects that had enough time for 
requirements elicitation had complete and accurate requirements at project start. Half 
of the successful Australian projects that had enough time started the project with 
complete and accurate requirements. This result shows that there is no relation 
between having enough time for requirements elicitation and to start the project with 
complete and accurate requirements. However, both the results from Sweden and 
Australia show that having enough time for requirements elicitation is related to 
project success, which also has been showed in a study by [Proc et al. 02]. 
 
In Australia it is important for project success to have a well defined project scope 
(Figure B.18). The importance of a well-defined project scope has been highlighted in 



  72

several studies [Stan94, Stan01, VeEv05, MiMe02]. However, based on the Swedish 
result a well-defined project scope is not related to project success (Figure B.18). The 
Swedish result shows that more failed than successful projects had a well-defined 
project scope. There is a major difference between the Swedish and Australian result, 
more than the relation to project success. For successful projects almost 90% from 
Australia and only 55% from Sweden had a well-defined scope. For failed projects 
almost none of the Australian compared to about 65% of the Swedish projects had a 
well-defined project scope. Why have so many more failed projects in Sweden 
compared to Australia a well-defined scope, and why do so many more successful 
projects in Australia compared to Sweden have a well-defined project scope? 
 
58% of the Swedish and 69% of the Australian projects had their initial cost and effort 
estimations made by the project manager together with the developers. When the 
respondents considered the projects as successful or failed, and the project manager 
together with developers made the initial estimations, 90% of the Swedish and 82% of 
the Australian projects were successful. When the respondents thought that the 
organization considered the projects as successful or failed, 60% of the Swedish and 
73% of the Australian projects were successful. 
 
The Australian projects (successful and failed) had slightly better schedule estimations 
than the Swedish projects. In both countries successful compared to failed projects had 
better schedule estimations. There is a pattern that shows that good schedule 
estimations is related to project success, which also have been found in other studies 
[Stan01, VeEv05, VeCe05, Glas01]. 
 
The Standish Group found in 1994 [Stan94] and 1999 [Stan99] that user involvement 
is the most important success factor in the United States of America. In 2000 user 
involvement was the second most important success factor in the United States of 
America [Stan01]. There are several other studies [Jian et al. 02, IvOl84, Proc et al. 
02] that state that user involvement is an important factor for project success. The 
result from the Swedish respondents is inline with these studies, which means that 
customer/user involvement is related to project success. However, we found a 
contradictory finding based on the result from Australia, i.e. customer/user 
involvement is not related to project success. Another study [Proc et al. 05] with 
similar result as the Australian found that user involvement is just seen as the 
thirteenth most important factors for project success. Even though user involvement is 
related to project success for the Swedish projects and not for the Australian projects, 
the Australian projects (both successful and failed) had more user involvement than 
the Swedish projects. 
 
The Australian projects (successful and failed) identified more risks before project 
start than the Swedish projects. Another difference between Sweden and Australia is 
that identified risks are related to project success based on the Australian result, but not 
according to the Swedish. None of The Standish Groups studies [Stan94, Stan99, 
Stan01] identified risk management as an important factor for project success in the 
United states of America. The difference could be a cultural difference based on the 
“uncertainty avoidance” [Sing et al. 05]. Again, the Australians are more afraid of the 
uncertainty and therefore may spend more time to identify risks to avoid unexpected 
problems. 
 
Another interesting finding is that the Australian projects (successful and failed) had 
more experienced project managers, understood the customer’s problem better, better 
schedule estimations, more user involvement, and identified more risks before project 
start than the Swedish projects. However, there were slightly more successful projects 
from Sweden than Australia. When the respondents considered the projects as 
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successful Sweden had 82% as success rate while Australia had 81%. When the 
respondents believed that the organization considered the projects as successful, 
Sweden had a success rate of 71% while Australia had a success rate of 69%. 

4.3.4.2 Respondents Perception about Project Success Factors 
When the respondents from each country should list the most important factors for 

project success according to themselves, there is a difference between Sweden and 
Australia (Figure B.28). It is interesting to see that a committed sponsor/champion is 
seen as the second least important factor for project success according to the Swedish 
respondents, while it is seen as the third most important one by the Australian 
respondents. One factor that may influence this result is that over 60% of the 
Australian and less than 50% of the Swedish respondents are managers. Furthermore, 
the fact that Australian respondents consider experienced project managers as not 
important is contradicting several studies [Stan99, Thit99, Pres98], where the 
importance of a project manager’s experience is stated. Another interesting finding is 
that respondents from Sweden and Australia do not agree with the study [VeCe05] 
about the importance of having a good schedule. Furthermore, according to [Stan01] 
reliable estimates is an important success factor in the United States of America. 
However, the Swedish respondents consider good estimates as the third least important 
success factor. 

4.3.4.3 Respondents Perception about Product Success Factors 
There are interesting findings when comparing Swedish and Australian 

respondents’ consideration of important success factors for products, the result is 
presented in Section 4.2.4.1. The Australian respondents considered great quality as 
the second most important success factor. This is inline with other studies [CoKl95, 
Wall et al. 02] that state that high quality is important for a product to be successful. 
However, great quality was not seen as one of the most important factors by the 
Swedish respondents. The Swedish respondents believed a working product is more 
important than a product with great quality. But, both the respondents from Sweden 
and Australia considered customer satisfaction as the most important success factor. 
Maybe Swedish respondents and Australian respondents have different perception 
about what satisfies the customer (working compared to great quality product). 
Swedish and Australian respondents may also interpret the meaning of great quality 
differently (great quality may include the correct functions and features). While the 
Swedish respondents considered returning customers as the second most important 
factor the Australians considered this as the third least important factor.  
 
Another difference between Sweden and Australia is the importance of satisfied 
organization/top management. This was the least important factor (1% of all points) 
according to the Swedish respondents while the Australians considered this as the fifth 
most important factor (10% of all points). The reason for this major difference could 
be that there is more response from managers in the Australian sample than in the 
Swedish sample. However, more likely the difference is because of the cultural 
differences. The Swedes considered a good reputation for the supplier as the third least 
important factor. This result is not inline with the study [Wall et al. 02] which states 
that good reputation is one important factor for product success. 

4.4 Chapter Summary 
This chapter presented the results and a discussion of the findings in relation to the 

research objectives of this study. The first research objective was to identify success 
factors for software projects and products. The identified success factors are: 
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• Complete and accurate requirements 
• Enough time for requirements elicitation 
• Well defined project scope 
• Good schedule estimations 
• Risk identification 
 
The three following factors were identified by the respondents as important for 
software product success:  satisfied customer, working product, and great quality. The 
second research objective was to identify what is a successful project and product 
according to industry. According to the respondents the characteristics for a successful 
project are: meeting business objectives, delivered on time and within budget, and that 
quality requirements are meet. A successful product according to the respondents is 
related to economic factors, the product itself, and a satisfied customer.  
 
The third research objective was to identify differences and similarities between a mix 
of bespoke and market driven projects and a bespoke and in-house customer-supplier 
relationship. The identified success factors for a mix of bespoke and market driven 
customer-supplier relationship are: 
 
• Understanding the customer’s problem 
• Complete and accurate requirements 
• Enough time for requirements elicitation 
• Good schedule estimations 
 
The identified success factors for bespoke and in-house customer-supplier relationship 
are: 
 
• Complete and accurate requirements 
• Enough time for requirements elicitation 
• Well defined project scope 
• Good schedule estimations 
• Risk identification 
 
The fourth research objective was to identify differences and similarities between 
Sweden and Australia. The identified success factors for Sweden are: 
 
• Complete and accurate requirements 
• Enough time for requirements elicitation 
• Good schedule estimations 
• Customer/user involvement 
 
While the identified success factors for Australia are: 
 
• Complete and accurate requirements 
• Enough time for requirements elicitation 
• Well defined project scope 
• Good schedule estimations 
• Risk identification 
 
The following chapter focuses on validity threats and limitations of this research. In 
addition, ethical aspects are presented. 
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5 VALIDITY OF THE RESEARCH 
“Adequate validity does not necessarily imply most general validity” Wohlin et al. 

5.1 Introduction 
The objective of this chapter is to present a discussion of important issues to this 

study. Different types of validity threats and how these threats have been minimized 
are addressed and discussed. The different validity types are:  internal, external, 
construct, and conclusion validity. Limitations of this study are also discussed as well 
as ethics. A summary of the discussions is provided at the end of the chapter. 

5.2 Validity of the Research 
It is important to address threats to the validity of the research. Threats to the 

validity should be covered in the design phase of the research [Cres03]. Cook and 
Campbell define validity as the “approximate validity with which we infer that a 
relationship between two variables is causal” [CoCa79]. Another definition of validity 
is given by [Wohlin et al. 00]; how valid the results are for the population we try to 
generalize to. 

5.2.1 Internal Validity 
Threats to internal validity may have a negative effect on the research while 

drawing the right conclusions from an experiment [Cres03]. To have high internal 
validity is important for the evidence of a cause and effect relationship between two 
variables. Low internal validity may mean that the evidence is of low value or not 
existing when describing the cause and effect between the variables. Creswell [Cres03] 
highlights one threat to internal validity that is relevant to this study, using inadequate 
procedures (e.g. the instrument has been changed during data collection), while 
[Wohlin et al. 00] describe three threats to internal validity that are relevant for this 
study as: instrumentation, maturation, and selection. 

 
The research instrument in this study was developed with close reference to literature 
relating to success factors for projects and products. In addition, several pilot studies 
were performed to ensure that the questions in the research instrument relate to the 
stated research objectives of this research study. One additional pilot study of the 
research instrument was performed after data was collected in Sweden, but before the 
data collection in Australia. This additional treatment could be a threat to the internal 
validity of this study. However, the pilot study only resulted in grammar changes of 
the research instrument as the meaning of each question was exactly the same. Since 
questions 28 and 29 are similar questions it is possible that respondents interpreted 
them as the same question. The selected participants in this study had to participate in 
at least one completed (delivered or cancelled) software project. The differences from 
academic backgrounds, industry experience, and roles in their organizations were 
documented. The research instrument was administrated in two different ways, 
structured interviews and sending out emails. To answer the questions took 
approximately 30 minutes in both cases. Some respondents may have provided shorter 
answers for the open ended questions since these questions were the last ones. 

5.2.2 External Validity 
External validity threats are threats that influence the research to draw incorrect 

conclusions from the experiments results to other settings [Cres03], which means that 
the result is only applicable for this study. There are two threats to external validity 
that are relevant for this study: interaction of selection and treatment, and interaction 
of history and treatment [Wohlin et al. 00]. 
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The participants selected for this study are from different geographic locations in 
Sweden and Australia. Both male and female participants are represented. A 
representative sample of all roles in software development was not an aim for this 
study. However, participants in software projects were targeted. Companies were 
selected through a random selection technique. The sample size is another threat to the 
external validity of this study. The small sample size in this study may affect the 
conclusions and hence they may not be generalized for the whole software engineering 
industry population. 
 
The time when the study is conducted may be a threat to the external validity. 
However, this study is based on data from already completed (delivered or cancelled) 
software projects. This means that the answers (collected data) should not be affected 
by the selected time. Another aspect is that the participants’ latest completed software 
projects should be referred to when answering the questions. This would minimize the 
threat that the participant may have forgotten what really happened in the project. 

5.2.3 Construct Validity 
Construct validity is defined by [Wohlin et al. 00] as the generalization between 

the result and the theory. Creswell [Cres03] identifies threat to construct validity as 
using insufficient explanations. In addition, [Wohlin et al. 00] highlight two main 
threats to construct validity that is relevant for this study: design and social. 

 
This study used a detailed explanation of different definitions such as bespoke 
development, mix of bespoke and market driven development, and completed project. 
A mono-operation bias is when only a single case, subject etc. is used in the study 
[Wohlin et al. 00]. This bias was avoided by examining several companies from 
Sweden and Australia.  
 
With hypothesis guessing (participant try to guess the hypothesis and then support the 
result dependent on their attitude), there is a risk that the participants may have 
introduced bias to the collected data in this study. To avoid evaluation apprehension 
(participant is afraid of being evaluated and therefore may provide different answers), 
complete anonymity of the provided answers towards other participants and their own 
company was given. In addition, an emailed questionnaire was used if the participant 
preferred that option instead of conducting an interview. The researcher may have 
expectations of the result from this study, either consciously or unconsciously. This 
may have affected the interpretation of the collected data. 

5.2.4 Conclusion Validity 
Threats to conclusion validity are lack of statistical calculations or misuse of 

statistical assumptions that leads to incorrect conclusions made by the researcher 
[Cres03]. Wohlin et al. [Wohlin et al. 00] identifies three threats to conclusion validity 
that is relevant for this study: low statistical power, reliability of measures, and 
reliability of treatment implementation. 
 
There may be a risk that conclusions from this study may be inaccurate due to low 
statistical power. No statistical calculations are used to find patterns in the result. 
Instead, deductive logic is used. The reason for using deductive logic instead of 
statistical calculations is because of the few data points in some categories. To receive 
high reliable measures several pilot studies were conducted to avoid poor question 
wording and poor layout (having a poor layout may confuse the participant which may 
lead to unsuited answers). In addition, questions that confuse the participant may 
introduce bias into the collected data. 
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To avoid threats of treatment implementation emailed questionnaires were used as 
often as possible. However, when the participant wanted an interview, questions were 
asked in exactly the same way in the conducted interviews. Asking questions 
consistently and in exactly the same way as they were asked in the questionnaire 
reduces the bias in the collected data. 
 
The first research objective, which was about identifying success factors in software 
projects and products and its conclusions, has a validity threat. The reason is that there 
are different kinds of companies (consulting, insurance, mobile phone, 
telecommunication companies and so forth) and projects (banking, embedded, mobile 
phone user interface projects and so forth) represented in the sample. For minimizing 
this validity threat, the sample should have only contained companies and projects of 
the same type. This was not an aim (the aim was to collect data from as many 
companies as possible that develops software) during the sample selection and 
therefore should the conclusions for the first research objective be seen with 
precaution in mind. The second research objective, which is about identifying what 
successful software projects and products and its conclusions, has the same validity 
threat as the first research objective. Even these conclusions should be read with 
precaution in mind. 
 
The third research objective, which is about identifying differences and similarities 
between customer-supplier relationships in success factors and its conclusions, is 
affected by other validity threats. We categorized the projects into two categories: mix 
of bespoke and market driven, and bespoke and in-house projects. By combining 
bespoke and in-house projects into one category, it is possible that these results may be 
more influenced by either bespoke or in-house projects. Other threats are the 
differences of companies and types of projects in each sample. It is important to have 
the same kind of companies and types of projects in each sample to minimize the 
validity threat. In addition, another validity threat regarding the samples is the number 
of Swedish and Australian projects in each sample. For a mix of bespoke and market 
driven customer-supplier relationship, there are more projects from Sweden than from 
Australia. In bespoke and in-house customer supplier relationship, most bespoke 
projects are from Sweden while most in-house projects are from Australia. The results 
for the third research objective could also be a result based on country specific 
perceptions and not necessarily based on customer-supplier relationships. Therefore, 
the conclusions should be read with precaution in mind. 
 
The forth and final research objective, which is about identifying differences and 
similarities between Swedish and Australian companies and its conclusions, is affected 
by the validity threat of differences the sample. First of all, there are different kinds of 
projects in each sample. The Swedish sample contains much more bespoke projects 
while the Australian sample contains much more in-house projects. Furthermore, there 
are more market driven projects in the Australian sample while the Swedish sample 
have more mix of bespoke and market driven projects. The differences of involved 
customer-supplier relationships in each sample may affect the result, which means that 
the result may not be country specific. Instead, it may be customer-supplier 
relationship specific. In addition, the samples contain different types of software 
projects as well as different kinds of companies. This may also affect the results in this 
research. Furthermore, the differences between the respondents’ backgrounds may also 
affect the result of this study. The Swedish sample contains fewer respondents with a 
manager position than in the Australian sample. Also, the Swedish respondents in 
average are younger and have higher education than the Australian respondents. The 
respondents’ experiences from certain types of projects may also affect their view on 
project and product success, which affects the result in this research. Another threat to 
the validity of the results is the cultural differences between Sweden and Australia. 
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Considering these validity threats, the conclusions should be seen with precaution in 
mind. 

5.3 Limitations of the Research 
The sample size of this study was small. Although the researcher tried to collect 

more data points, most of the randomly selected companies did not agree to participate 
in this study. As a result, it is difficult to make general statements about what factors 
lead to project and product success. Since the study was focusing at companies from 
Sweden and Australia, the result should not be extended to other settings.  

 
Even though the sample size was small, 17 Swedish and 16 Australian participants 
were involved in this study. Each of the participants had participated in at least one 
completed (delivered to customer or cancelled) software project. 

5.4 Ethics 
Permission to get access to participants at the research sites was given by receiving 

acceptances from the participated companies in this study. To proceed with data 
collection from companies in Australia, permission was given by the Faculty of 
Commerce and Economics and AGSM Human Research Ethics Advisory Panel, 
University of New South Wales with the reference number 056057. The results of this 
study were not modified to suit any research objective or research question. 

5.4.1 Confidentiality 
Any information that it obtained in this study that may be identified with a 

participant will remain confidential. Such information will only be disclosed with the 
participant’s permission. Each participant was given the opportunity to sign or not to 
sign a consent form and thereby decide if they wanted to participate in the study or not. 
During interviews, the participant was given the opportunity to leave the interview at 
any stage. All names of participants and companies collected during data collection 
have been kept secret for protection of individuals and companies. 

5.5 Chapter Summary 
This chapter presents several threats to internal, external, construct, and conclusion 

validity to this study. In addition, limitations of this study are outlined. How to avoid 
or minimize different risks from both validity threats and the limitations were 
emphasized. Finally, ethical aspects were discussed. 
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6 CONCLUSION 
“You may be disappointed if you fail, but you are doomed if you don’t try” Beverly 

Sills 

6.1 Introduction 
The objective of this chapter is to present conclusions from this study, where the 

intention was to identify what are success factors and what constitutes a successful 
software projects and products. Furthermore, suggestions of future research are 
presented and followed by a chapter summary. 

6.2 Conclusions 
This section presents conclusions that were made in this study. Each research 

objective is presented with its conclusions. The reason for having a quantitative study 
was to get as large sample size as possible to make general conclusions representing 
the population. The study identified differences in perceptions of what are success 
factors for software projects and products between Swedish and Australian companies, 
between a mix of bespoke and market driven and bespoke and in-house customer-
supplier relationships. Some findings in this study agree with literature while others 
are contradicting literature. 

6.2.1 Research Objective 1 
The first research objective of this study was to identify success factors for 

software projects and products. The aim was to identify differences and similarities 
between industry and literature. 

 
The industry identified the following factors as success factors for software project 
success: 
 
• Complete and accurate requirements 
• Enough time for requirements elicitation 
• Well-defined project scope 
• Good schedule estimations 
• Risk identification 
 
This result is surprising, even though complete and accurate requirements, well-
defined project scope, and good schedule estimations are related to project success. It 
is surprising that user involvement, top/executive management support, and 
experienced project manager is not related to project success. Literature [Stan01, 
VeCe05, Stan99, VeEv05] identifies these three factors as important for project 
success. When the respondents should identify the three most important factors for 
project success, the following factors were identified: customer/user involvement, 
committed sponsor/project champion, and complete and accurate requirements. 
 
Literature [SoPa96] states that the most important factor for product success is product 
advantages, which affect customer satisfaction. Industry identified customer 
satisfaction as the most important factor for product success. Customer satisfaction 
was considered as twice as important as a working product, which was the second 
most important factor followed by great quality. A surprising result is that industry 
only ranked good reputation as the seventh most important factor for product success. 
Good reputation is seen as an important factor for Linux’s success in the server 
operating systems market [Wall et al. 02]. The least important factor for product 
success according to industry is many sold copies. 
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6.2.2 Research Objective 2 
The second research objective of this study was to identify what a successful 

software project and product is according to industry. In addition, a comparison 
between how software practitioners define successful software projects and products 
and what they believe their organization’s definition for successful software projects 
and products was made. 

 
A successful project, according to the respondents, needs to meet business objectives. 
This was the only characteristic that was chosen by all respondents as important for 
successful projects. The second most important characteristic for successful projects is 
to complete the project on time and within budget followed by meeting quality 
requirements. This means that industry and literature have the same definition of 
successful projects: meeting business objectives, deliver on time and within budget, 
and meeting quality requirements. 
 
There are indications that how respondents and what respondents believe that their 
organization defines as a successful product are different. For respondents a successful 
product is related to economical factors, the product itself (user friendly, easy to use, 
flexible etc.), and customer satisfaction. However, respondents thought their 
organization only define a successful product based on economical factors.  

6.2.3 Research Objective 3 
The third research objective of this study was to identify differences and 

similarities in perceptions of what are success factors for software projects between 
different customer-supplier relationships. 

 
This study found that a mix of bespoke and market driven projects and the bespoke 
and in-house customer-supplier relationship have different success factors. In the mix 
of bespoke and market driven customer-supplier relationship four factors were related 
to project success while in the bespoke and in-house customer-supplier relationship 
five factors were related to project success. Three factors were the same: complete and 
accurate requirements, enough time for requirements elicitation, and having a good 
project schedule. In the mix of bespoke and market driven customer-supplier 
relationship, understanding the customer’s problem was related to project success. 
While in the bespoke and in-house customer-supplier relationship two other factors 
were related to project success: well-defined project scope and risk identification. 
 
That a well-defined project scope is related to project success in the bespoke and in-
house customer-supplier relationship is not surprising. Literature [Stan94, VeCe05, 
VeEv05, Nah et al. 01] have highlighted well-defined project scope as a success factor. 
It is surprising that well-defined project scope is not related to project success in the 
mix of bespoke and market driven customer-supplier relationship. Other surprising 
findings are that user involvement, project manager’s experience, or top/executive 
management support is not related to project success in any of the two customer-
supplier relationships, these factors are seen as important in literature [Stan01, Jian et 
al. 02, MiMe02, Nah et al. 01, VeEv05]. 

6.2.4 Research Objective 4 
The fourth research objective of this study was to compare Swedish and Australian 

companies’ view of success factors for successful software projects and products. 
 

Comparing Swedish and Australian companies gave many interesting findings, 
especially when the findings are compared to studies of companies in the United States 
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of America. The most important success factor in the United States of America is 
executive support [Stan01]. Executive support is not seen as an important factor 
neither in Sweden nor in Australia. In Australia all failed projects had commitment and 
support from top management. The second most important success factor in the United 
States of America is user involvement [Stan01]. Even this factor is not related to 
project success in Sweden or Australia. Australian companies involved the customer 
more than the Swedish companies. The third most important success factor in the 
United States of America is experienced project managers [Stan01]. Again, this factor 
is not related to project success in Sweden or Australia. In fact, the study shows that 
both in Sweden and Australia, the project managers in failed projects have more 
experience then the ones in successful projects.  

 
The first common success factor between United States of America and Australia is 
well-defined scope, which is seen as the fifth most important factor in the United 
States of America [Stan01]. The first common success factor between all three 
countries (United States of America, Australia, and Sweden) is requirements. Firm 
requirements are seen as the seventh most important factor for project success in the 
United States of America [Stan01]. Are these contradicting results just related to 
cultural differences? One possible explanation could be related to the type of projects 
and companies that were included in this research. 
 
However, identified success factors are different between Sweden and Australia, 
except three common factors (see Section 4.3.4.1): customer/user involvement is 
related to project success for the Swedish companies. Australian companies associate 
well-defined project scope and risk identification with project success. 

6.3 Future Work 
When conducting this study, other questions were found interesting for future 

studies. Therefore, these questions are presented below: 
 

Cultural differences: This study only examined a small sample size from Sweden and 
Australia. In order to determine if there really exist differences and/or similarities 
between Sweden and Australia, a replication of this study with a larger sample size is 
needed. It may be interesting to compare Sweden and Australia by using the same kind 
of projects from both countries, particular since this study includes different types of 
projects. 
 
Customer-supplier relationships: Only a comparison between a mix of bespoke and 
market driven and bespoke and in-house customer-supplier relationships were 
conducted in this study. It would be interesting to investigate differences and/or 
similarities of what are success factors between market driven, bespoke, in-house, and 
other customer-supplier relationships. Especially since this study indicates that there 
may be differences between different customer-supplier relationships. 
 
Software products: Literature often mixes software projects and products. Studies 
may indicate that this study is about software products, but the content may be about 
software projects and/or software project development. An investigation focused on 
software product success factors and what constitutes a software product would be 
interesting. 

6.4 Chapter Summary 
This chapter presents conclusions that were made in this study. Five factors were 

identified as success factors in general. These factors are slightly different than the 
common identified factors in literature. Industry and literature [Stan 94] have the same 
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definition of successful projects: meeting business objectives, delivered on time and 
within budget, and meeting quality requirements. Respondents and how respondents 
believe their organization defines successful products are different. The organization 
focuses only on economical factors while respondents add product and customer 
related factors. A mix of bespoke and market driven and bespoke and in-house 
customer-supplier relationships have slightly different success factors. However, none 
of them associate user involvement, experienced project manager, or management 
support with project success. There are differences between Swedish and Australian 
companies in the perception of software project and product success factors. However, 
there are also many similarities between the two countries. To sum up, there are three 
factors that are associated to software project success that are represented in all 
categories, these factors are: complete and accurate requirements, enough time for 
requirements elicitation, and having good schedule estimations. 
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APPENDIX A: QUESTIONNAIRE 
 
 
 
 

 
 

Successful Software Projects and Products 
- A quantitative study 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please return a completed copy of this questionnaire to Richard Berntsson Svensson whose 
contact details are provided below. 
 
Richard Berntsson Svensson 
Master student 
Email: dj20p@ny.com 
Phone: 040 633 56 38 
 
Please be aware that completion and return of this questionnaire is regarded as consent for 
the inclusion of the data gathered. Any ethical issues should be referred to the UNSW Ethics 
secretariat via email ethics.sec@unsw.edu.au or by phone (02 9385 4234).
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About the researcher 
 
I am a master student at Blekinge Institute of Technology, Sweden, working on my Masters 
thesis in software engineering. As part of my thesis, I need to collect data from a variety of 
organizations so that I can research success factors in software products and success drivers 
in software projects.  
 
Your assistance of this study would be greatly appreciated and acknowledge by both 
Blekinge Institute of Technology, Sweden, University of New South Wales, and by myself. 
 
Yours sincerely 
 
Richard Berntsson Svensson 
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Successful Software Projects and Products 
- A quantitative study 

 
The objectives of this questionnaire are to identify:  
 
1. Success factors for software projects and products 
2. What constitutes a successful project and product, and  
3. Differences and similarities between market driven, bespoke, and other development 
combinations. 
 
The questionnaire is divided into three sections; Background Information, About Project, and 
About Product. The Background Information section gathers information on your 
background and experience in the software development field. The Project section consists 
of questions about your last completed (whether successfully delivered to the customer or 
cancelled) project at your current company. The Product section consists of questions about 
software products that you have been involved in the development of. The time it takes to 
answer this questionnaire is about 20-30 minutes. 
 
All answers will be kept confidential. No details identifying yourself or your organisation 
will be published. The result of this questionnaire will be anonymously collected with other 
responses, and used for evaluation purposes only. 
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Section 1: Background Information 
 
Your name: ___________________________________________________ 
Your name will be mentioned neither in the results nor in my master thesis; it is only for 
internal use. The only reason I am collecting your name is in case of misunderstandings. If 
you missed a question, if I do not understand your answer and so forth, then I can contact 
you and discuss the problem 
 
1. Your gender?  
□ Male  □ Female  
 
2. Your age group?  
□ < 20   □ 20–25   □ 26–30  □ 31–35   

□ 36–40   □ 41–50   □ 51–55      □ > 55 
 
3. Your academic background? 
□ None   □ Less then Bachelor degree  □ Bachelor degree  

□ Master degree  □ Licentiate degree   □ Doctor’s degree  

□ Something else, _______________________________________ 
 
4. How long have you been working professionally with software development? 
□ < 2 years  □ 2–5 years  □ 5–8 years  □ 8–10 years □ > 10 years 
 
5. How many projects have you participated in? 
□ None  □ 1 project  □ 2–4 projects   

□ 5–7 projects □ 8–10 projects               □ > 10 projects  
 
6. Your current position at your current company? 
□ Project Manager   □ Developer   

□ Software Tester            □ Quality Manager    

□ Top Management  □ Requirements Engineer  

□ Other (please specify) _______________________________________ 
 
7. For how long have you been working at your current company?   __________Year(s) 
 
8. How many employees (in total) does your company employ?         __________ 
 
9. How many of the employees are IT people?                     __________ Percent 
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Section 2: About Project 
 
In this part, you should think of one (the latest completed) project that you have participated 
in. It does not matter if the project was delivered to the customer or if it was cancelled. 
Please fill in the needed project information before continuing answering the questions. 
 

• How many people participated in the project? __________  people 
• For how long was the project running? __________ month(s) 
• Which of the following development styles fits best for the project? 
□ Bespoke development   □ Market driven development  

□ A mix of bespoke and market driven  □ In house development 

□ Something else, ________________________________ 
 
Bespoke - Developing a custom-made product or service for one or a couple of customers. 
Market driven (off the shelf) - Developing a product without a specific customer (for the 
general market). 
Mix of bespoke and market driven - Developing a product for the market, but with the 
intention that it should be possible to sell the product to other customers. This may include 
some customization for each customer. 
In house - Developing a product for your own company/organization. 
 
10. Do you think the project manager had any experience? 
□ No □ Very little □ Little □ Fairly □ Much □ Very much 
 
11. Do you think the project manager understood the customer’s problems/market’s 
need? 
□ No □ Very little □ Little □ Fairly □ Much □ Very much 
 
12. Did the project change project manager during the project time? 
□ No  □ Yes  □ Do not know 
 
13. Do you think the project manager supported working long hours? 
□ No  □ Yes 
 
14. Was the staff rewarded for working long hours? 
□ No  □ Yes  □ Do not know 
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15. Did the project use any method for requirements gathering? 
□ No  □ Yes  □ Do not know  
 
15b. If yes, which method 
□ Interviews    □ Group interviews   

□ Observation   □ Use case and scenarios  

□ Prototyping   □ Product champion  

□ Focus groups   □ Personas  

□ Other (please specify) ____________________________ 
 
16. When the project started, were the requirements complete and accurate? 
□ No  □ Yes  □ Do not know 
 
16b. If not, were they completed during the project?  
□ No  □ Yes  □ Do not know 
 
17. Was there enough allocated time (before the project started) for requirements 
elicitation? 
□ No  □ Yes  □ Do not know 
 
18. Was the project’s scope well defined? 
□ No  □ Yes  □ Do not know 
 
19. Who made the initial cost and effort estimations? 
□ Project Manager alone   □ Project Manager together with developers  

□ Developers alone  □ Project Manager together with top 
management  
□ Top Management alone   □ Business Manager alone  

□ Other (please specify) _____________________________________ 
 
20. Did the project have any schedule? 
□ No  □ Yes   
 
20b. If yes, who created the schedule? _____________________________________ 
 
21. Were the schedule estimations good? 
□ No  □ Very little  □ Little  □ Fairly  □ Much  □ Very much 
 
22. Were extra personnel added to be able to meet the schedule and timetable? 
□ No  □ Yes  □ Do not know 
 
23. Did the project have commitment and support from a sponsor and/or a project 
champion? 
□ No  □ Yes  □ Do not know 
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24. Was the customer/end users involved in the project? 
□ No  □ Very little  □ Little  □ Fairly  □ Much  □ Very much 
 
25. Were risks identified and thought through before the start of the project? 
□ No  □ Very little  □ Little  □ Fairly  □ Much  □ Very much 
 
26. Do you consider this project as successful, why? 
□ No  □ Yes 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________ 
 
27. Do you think the organization considered this project successful, why? 
□ No  □ Yes 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________ 
 
28. Mark the three (according to you) most important factors for a project to be 
successful. 
□ Very good project manager     □ Good relation between personnel  

□ Experienced project manager      □ Completed and accurate requirements 

□ Understanding the customer’s problems       □ Well defined communication  

□ Overall good requirements      □ Good estimations  

□ Good schedule      □ Committed sponsor/champion 

□ Realistic expectations      □ Customer/end-user involvement 

□ _____________________________     □ ______________________________ 
 
29. Mark three characteristics you think are associated with successful projects. 
□ Met business objective      □ Completed on time and within budget 

□ Completed within budget      □ Completed project 

□ Team experience      □ Met quality requirements 

□ Developed new skills      □ Technical challenge for you 

□ Works in the way it should     □ Learning experience 

□ _____________________________     □ ______________________________ 
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Section 3: About Product 
 
30. Consider the produced software product from the project that you just described. 
Please assess the relative importance of the following factors on the success of the 
product. You have 1000 points to spend on the different factors. Two factors cannot be 
assigned the same number of points.  
 
a. Great quality   __________ points 
 
b. Satisfied customer   __________ points 
 
c. Customer comes back   __________ points 
 
d. Reliability    __________ points 
 
e. The product works   __________ points 
 
f. Economic benefits for the supplier  __________ points 
 
g. Many sold copies   __________ points 
 
h. Satisfied organization/top management  __________ points 
 
i. Good reputation for the supplier  __________ points 
 
j. Something else, _______________________ __________ points 
 
k. Something else, _______________________ __________ points 
 
31. What is a successful product according to you, why? 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________ 
 
32. What do you think is a successful product for the organization, why? 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________ 
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33. If you have anything else to add, or feel that something has been forgotten in this 
questionnaire, please feel free to comment.  
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________ 
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________ 

 
Thank you for your participation! 
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APPENDIX B: GRAPHS 
 
Abbreviations 
 
• Swe: Sweden (only respondents from Sweden) 
• Aus: Australia (only respondents from Australia) 
• Mix: Mix of bespoke and market driven customer-supplier relationship (only 

respondents that were in a project with this customer-supplier relationship) 
• BI: Bespoke and in-house customer-supplier relationship (only respondents 

that were in a project with this customer-supplier relationship) 
• CA: Company A (only respondents from this company) 
• CB: Company B (only respondents from this company) 
• CC: Company C (only respondents from this company) 
• CD: Company D (only respondents from this company) 
• LC: Large companies (more than 1000 employees) 
• SC: Small companies (less than 1000 employees) 
• RS: Respondents considered the project as successful. 
• RF: Respondents considered the project as failed. 
• OS: Respondents thought the organization considered the project as 

successful. 
• OF: Respondents thought the organization considered the project as failed. 
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Figure B.1 Gender 
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2. Your age group? 
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 Figure B.2 Age Group 
 

3. Your academic background? 
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      Figure B.3 Academic Background 
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4. How long have you been working professionally with software 
development? 
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    Figure B.4 Years in Software Development 
 

5. How man projects have you participated in? 
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      Figure B.5 Number of Projects 
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6. Your current position at your current company? 
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      Figure B.6 Position 
 

7. For how long have you been working at your current company? 
No graph needed, the mean value for Swedish respondents’ is five and a half 

years, for Australian respondents’ it is 12 years, and for all respondents’ it is nine 
years. 

 
8. How many employees (in total) does your company employ? 

No graph needed, used only to get an understanding of the company size. 
 

9. How many of the employees are IT people? 
No graph needed, used only to get an understanding of the company size. 
 

10. Do you think the project manager had any experience? 
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      Figure B.10.1 Project Manager’s Experience 
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      Figure B.10.2 Project Manager’s Experience 
(No data available for CD-RF in this question) 
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     Figure B.10.3 Project Manager’s Experience  
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11. Do you think the project manager understood the customer’s/market’s 
problems? 
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      Figure B.11.1 Understanding of the customer’s problem 
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      Figure B.11.2 Understanding of the customer’s problem 
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      Figure B.11.3 Understanding of the customer’s problem 
 

12. Did the project change project manager during the project time? 
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      Figure B.12 Changed Project Manager 
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13. Do you think the project manager supported working long hours? 
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 Figure B.13 Supporting Long Hours 
 
14. Was the staff rewarded for working long hours? 
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      Figure B.14 Rewarding Staff 
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15. Did the project use any method for requirements gathering? 
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      Figure B.15 Use of Specific Requirements Gathering Method 
 

15b. If yes, which method? 
No graph needed, selected methods are presented in Section 4.2. 
 

16. When the project started, were the requirements complete and accurate? 
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      Figure B.16 Completed and Accurate Requirements 
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16b. If not, were they completed during the project? 
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      Figure B.16b Completed Requirements during Project 
 

17. Was there enough allocated time (before the project started) for 
requirements elicitation? 
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      Figure B.17 Enough Allocated Time for Requirements Elicitation 
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18. Was the project’s scope well defined? 
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Figure B.18 Well Defined Project Scope 
 
19. Who made the initial cost and effort estimations? 

No graph needed, the result is presented in Section 4.2. 
 

20. Did the project have any schedule? 
No graph needed, every project (successful and failed) had a project schedule. 
 

20b. If yes, who created the schedule? 
No graph needed, selected creators are presented in Section 4.2. 
 

21. Were the schedule estimations good? 
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Figure B.21.1 Schedule Estimations 
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Figure B.21.2 Schedule Estimations 
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Figure B.21.3 Schedule Estimations 
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22. Were extra personnel added to be able to meet the schedule and timetable? 
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Figure B.22 Added Personnel 
 

23. Did the project have commitment and support from a sponsor and/or a 
project champion? 
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Figure B.23 Commitments and Support by Sponsor/Project Champion 
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24. Was the customer/end users involved in the project? 
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Figure B.24.1Customer Involvement 
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Figure B.24.2 Customer Involvement 
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Figure B.24.3 Customer Involvement 
 

25. Were risks identified and thought through before the start of the project? 
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Figure B.25.1 Identified Risks before Project Start 
 



  114

0

1

2

3

4

5

6

CC-RS CC-RF CC-OS CC-OF CD-RS CD-RF CD-OS CD-OF

V
al

ue
 (0

 to
 5

)
Median
Mean

Figure B.25.2 Identified Risks before Project Start 
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Figure B.25.3 Identified Risks before Project Start 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  115

26. Do you consider this project as successful, why? 
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Figure B.26.1 Successful and Failed Projects According to Respondents 
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27. Do you think the organization considered this project successful, why? 
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Figure B.27.1 Successful and Failed Projects According to Organization 
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Figure B.27.2 Successful and Failed Projects According to Organization 
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28. Mark the three (according to you) most important factors for a project to be successful. 
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Figure B. 28 Most Important Success Factors According to Respondents 
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29. Mark three characteristics you think are associated with successful projects. 
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Figure B.29 Characteristics Associated with Successful Projects According to Respondents 
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30. How important are the following product success factors? 
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Figure B.30 Important Factors for Product Success According to Respondents 
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31. What is a successful product according to you, why? 
No graph needed, comments are presented in Sections 4.2 and 4.3. 
 

32. What do you think is a successful product for the organization, why? 
No graph needed, comments are presented in Sections 4.2 and 4.3. 
 

33. Other comments. 
No graph needed, comments are presented in Sections 4.2 and 4.3. 
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APPENDIX C: COMPANY DESCRIPTION 
 

 
Company A is a Swedish telecommunication company. It has about 30,000 employees 
where 70% they are IT employees. 
 
Company B is a Swedish consulting company which is owned by a leading 
knowledge company in business and system integration. It has roughly 45,000 
employees where 90% of them are IT employees 
 
Company C is an insurance company in Australia. It has roughly 3,500 employees 
with 10% IT employees. 
 
Company D is the Australian branch of company A. It has roughly 1,200 local 
employees among which 50% are IT employees. 
 
Company E is a Swedish company that develops user interface for mobile phones. It 
has about 145 employees where 75% are IT employees. 
 
Company F is a Swedish company that develops and integrates control and 
surveillance systems. It has about 25 employees with 80% IT employees.   
 
Company G is a Swedish consulting company that offers professional service, 
products, and education in project management for small and medium sized 
companies. It has about 11 employees among which 70% are IT employees. 
 
Company H is a Swedish engineering company that develops system solutions for 
integrated CAD technology. It has about 25 employees among which 20% are IT 
employees. 
 
Company I is a Swedish consulting company with focus on electronic development, 
software engineering, and computer communication. It has about 33 employees among 
which 95% are IT employees. 
 
Company J is a Swedish university with several research groups in the software 
engineering field. It has roughly 480 employees.  
 
Company K is an Australian company that develops electronic voting and counting 
tools. It has 9 employees among which 78% are IT employees. 
 
Company L is the Australian branch of a global software company that integrates 
software, data, and services. The Australian branch focus on developing localized 
applications. It has about 60 employees with 40% IT employees. 
 
Company M is an Australian consulting company. It has about 300 employees among 
30% are IT employees. 
 
Company N is an Australian company that provides financial products and services in 
Australia. It has about 1,000 employees with 100% IT employees. 
 
Company O is an insurance company in Australia. It has roughly 40 employees 
among which 15% are IT employees. 


