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Abstract 

Many software projects fail: they take more time than they were intended to, go over their budgets, 

and do not achieve the intended functionalities. Software project failures are caused in part by 

information systems (IS) project managers who fail to adequately identify, evaluate, and monitor 

risks that can and frequently do materialise. Much of the prior research on IS project risk 

management has focused on developing normative prescriptions, including risk checklists, risk 

frameworks, process models, and risk response strategies. However, it has been frequently noted 

that IS project managers sometimes do not follow these normative prescriptions or find them 

difficult to implement in practise. While there is a large body of literature describing what IS 

project managers should do, little is known about what they actually do. The purpose of this study 

is to advance experiential knowledge of IS project risk management; the aim is to understand how 

IS project managers engage in risk management and why they sometimes deviate from normative 

prescriptions. 

To achieve this purpose, prospect theory is used as the main theoretical framework that guides 

this study. By drawing on prospect theory, this study focuses on how IS project managers interpret 

project-related information (i.e., project framing) and how this influences their engagement in 

risk management. Therefore, this study aims to address the following main research question: 

How does project managers’ project framing influence their engagement in risk management? 

This study used a qualitative approach to answer this research question because it aimed to 

investigate how project framing influences risk management engagement from the perspective of 

IS project managers. Consequently, multiple case studies were conducted on IS project managers' 

approaches and experiences regarding how project framing develops and impacts risk 

management engagement. Semi-structured interviews were the primary method used for 

collecting the data. A total of 26 interviews were conducted with project managers in various 

IT/IS companies in New Zealand. The interview data was analysed using the template analysis 

style of thematic analysis. Additionally, the MAXQDA qualitative analysis software was used to 

facilitate the analysis process. 

Five major findings emerged from this study. First, IS project managers form a perception of a 

project based on objective attributes (e.g., project budget and time) and subjective attributes (e.g., 

project complexity and criticality). Second, to evaluate these attributes, IS project managers use 

different reference points obtained from past experience of managing similar projects or the 

information acquired during the evaluation process. Third, the evaluated attributes form the 

project framing, which IS project managers express by describing the attributes in positive or 

negative terms (i.e., attribute framing). Fourth, engagement in risk management is influenced by 

the compound evaluation of attributes (i.e., the project frame), a single attribute, or a group of 
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attributes. Fifth, the evaluation of attributes could change over the project lifecycle and influence 

engagement in risk management. 

This study makes several theoretical contributions. First, for behavioural IS project risk 

management research, it explains how project managers’ framing of IS projects influences their 

engagement in risk management and provides a broader definition of risk management 

engagement than that used in this literature. Second, it informs research on framing in IS project 

management by demonstrating how decision-makers, in real-life situations, subjectively frame 

decision-making information. Third, it contributes to prospect theory by denying the 

unidimensionality of problem framing, accounting for hybrid framing, and viewing framing as a 

dynamic phenomenon. To practitioners, the study motivates IS project managers to reflect on 

what influences and biases their views (or frames) of projects for better subsequent actions and 

provides new recommendations that can be incorporated into the project management training 

materials, such as the project management body of knowledge (PMBOK) guide.  
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Chapter 1: Introduction 

 

1.1 Chapter Overview 

This chapter provides an overview of this research. It starts with an overview of the background 

and context that frame this study. This is followed by the research problem, the statement of 

purpose, and the relevant research questions. In addition, this chapter includes a discussion of the 

research approach and the significance of the study. This chapter concludes with a discussion of 

the thesis' structure, including a brief description of each chapter. 

1.2 Background and Context 

Failure is a common feature of the field of information systems (IS) (Cecez-Kecmanovic et al., 

2014; Iriarte & Bayona, 2020). According to the Chaos report by the Standish Group, only 16.2% 

of all software projects were successful in that they were completed on time, within budget, and 

with all desired features; 52.7% were over time and budget and lacked desired features; and 31.1% 

were deemed unsuccessful because they were abandoned (Johnson, 2020). Moreover, software 

projects that fail incur enormous costs. According to the Cost of Poor Quality Software report, 

$130 billion is lost annually in the United States due to troubled projects, $47.5 billion is lost due 

to cancelled projects, and $2.84 trillion is lost due to poor-quality software (Krasner, 2018). 

In many studies, poor risk management is among the main reasons for the failure of software 

projects (e.g., Aranyossy et al., 2018; Hughes et al., 2017). Previous research indicates that 

software project failures are caused in part by IS project managers who fail to adequately identify, 

evaluate, and monitor risks that can and frequently do materialise (Keil & Lee, 2019; Tamburri 

et al., 2021). It is worth noting that risk is an abstract concept. It refers to the potential realisation 

of undesirable consequences of an event (Bannerman, 2008). Risks are often grouped; for 

example, it is common to classify risks based on their sources, such as organisational 

environment, users, system requirements, planning and control, and team. (Wallace & Keil, 

2004). 

In order to further explore the issue of software project failure, a real-life example of ineffective 

risk management is provided (Oberg, 1999). NASA designed and launched the Mars Climate 

Orbiter probe to explore the climate, atmosphere, and surface of Mars. Communication with the 

space probe was permanently lost nine and a half months after its launch. This resulted in a $125 

million loss for NASA. According to an investigation report, this failure was caused by a software 

error resulting from inadequate risk management (Stephenson et al., 2000). Identifying and 

controlling risks, therefore, is considered by both practitioners and researchers as an important 

tool for ensuring the success of software projects. 
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Risk management can be defined as a group of principles and practices that aim to identify, assess, 

and manage risk factors in order to increase the likelihood of project success and avoid failure 

(Boehm, 1991). Risk management has been identified as one of the most important factors 

influencing the success of software projects (e.g., Gheni et al., 2017; Masso et al., 2020; Reed & 

Angolia, 2018). The importance of managing risks led to a stream of research beginning in the 

1970s on IS project risk management (Bannerman, 2008). Currently, there are two main bodies 

of knowledge in IS project risk management: normative knowledge and experiential knowledge 

(Moeini & Rivard, 2019b). Normative knowledge focuses on developing formal prescriptions to 

guide IS project managers on how they should manage project risks. Experiential knowledge, on 

the other hand, focuses on how risks are actually managed, and this knowledge is captured by 

academics who search for sense in behaviour (Moeini & Rivard, 2019b). 

1.3 Research Problem 

Much of the prior research on IS project risk management has focused on developing normative 

prescriptions, including risk checklists (e.g., Addison, 2003; Menezes et al., 2019; Verner et al., 

2014), risk frameworks (e.g., Chadli & Idri, 2017; Wallace & Keil, 2004), process models (e.g., 

Boehm, 1991; PMI, 2017), and risk mitigation strategies (e.g., Nidhra et al., 2013; Yogi & Patil, 

2018). Moreover, these prescriptions have received empirical support from many studies for their 

efficacy (e.g., de Bakker et al., 2012; McGrew & Bilotta, 2000; Ropponen & Lyytinen, 2000). 

However, risk management researchers have long stressed that IS project managers do not always 

use these prescriptions (e.g., Papke-Shields et al., 2010; Varajão et al., 2017). A recent study 

(Reed & Angolia, 2020) showed that only 52% of IS project managers performed all formal steps 

of risk management (i.e., risk identification, risk analysis, risk response and risk monitoring) in 

their projects. This deficiency was also stressed by the PMI (2019), which found that 27% of 

surveyed organisations reported that they do not “always” use risk management practices.  

Furthermore, research evidence indicates that the assumptions underlying many risk management 

prescriptions differ from the way IS project managers view risk and respond to it (Keil & Lee, 

2019; Kutsch et al., 2013; Moeini & Rivard, 2019b). For example, many past studies assume that 

IS project managers will follow prescribed risk management practices, objectively assess risk 

factors and enact risk responses (Boehm, 1991). These are far from the observations showing that 

IS project managers frequently disengage from formal risk management practices (Kutsch et al., 

2013), focus only on a few risk factors (Moynihan, 2002), and decide upon risk responses based 

on their risk perception (Moeini & Rivard, 2019a). In addition, Taylor (2006) asserts that IS 

project managers do not follow risk-by-risk response planning as outlined in the formal risk 

management prescription but rather apply general mitigation strategies against all identified risks.  
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The above discussion suggests that there is a gap between risk management prescriptions and 

practice. This gap can be seen from two perspectives: (1) the extent to which IS project managers 

do not use formal prescriptions, and (2) the extent to which these prescriptions are difficult to 

implement in practice. Additionally, there appears to be a significant body of literature on what 

IS project managers should do, instead of what they actually did. In a recent review article, Moeini 

and Rivard (2019b) asserted that there are few studies attempting to explain why IS project 

managers deviate from formal risk management prescriptions. As long as there is a gap between 

risk management prescriptions and practice, the acceptance of these prescriptions is at stake. 

Therefore, advancing experiential knowledge of risk management contributes to the development 

of more reliable normative prescriptions, thereby enhancing their acceptability. 

1.4 Statement of Purpose and Research Questions 

While there is a large body of literature describing what IS project managers should do, little is 

known about what they actually do. The purpose of this study is to advance experiential 

knowledge of IS project risk management; the aim is to understand how IS project managers 

engage in risk management activities and why they sometimes deviate from formal prescriptions. 

To achieve this purpose, prospect theory (Tversky & Kahneman, 1981) is used as the main 

theoretical framework that guides this study. Prospect theory provides two main concepts of 

interest: framing and reference point. 

The concept of framing states that people may become biased towards one option when making 

a decision due to the way the information is framed. There are a variety of framing types, which 

vary in terms of what is framed and what is affected (Levin et al., 1998), such as risky choice 

framing, goal framing, attribute framing, project framing. In risky choice framing, a potential 

choice involving options with varying risk levels depends on whether the outcomes of these 

options are framed positively or negatively. In goal framing, the rate of adopting a behaviour 

depends on whether the positive or negative consequences of the behaviour in relation to a 

particular goal are emphasised. Attribute framing includes evaluating an object based on its 

attributes or characteristics, which are positively or negatively framed. For example, in a study of 

attribute framing (Karevold & Teigen, 2010), it was found that project managers were less willing 

to continue with a troubled project when its progress was described in terms of the amount of 

work left (a negative frame) instead of the amount of work done (a positive frame). 

Project framing is another framing type that is particularly important to this study. Project framing 

can be defined as the perception or attitude that an IS project manager has about a project 

(Benschop et al., 2011); It entails the analysis and simplification of project-related information, 

such as that presented in business cases. In essence, IS project managers can develop or describe 

their project framing using any of the three types of framing described previously: risky choice 
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framing, goal framing, or attribute framing. Therefore, this study proposes that IS project 

managers’ project framing influences how they engage in risk management.  

Furthermore, this study suggests that project-related information lacks meaning by itself because, 

for example, it contains absolute values such as the project budget and duration; it needs to be 

compared to other information (i.e., reference points) in order to be meaningfully interpreted. For 

instance, when evaluating the allocated budget for a project, a project manager may compare this 

value to the budget of a similar previous project (i.e., the reference point) in order to determine 

whether the budget is tight or sufficient. Reference points can be defined as the comparative 

standards against which other objects are evaluated or measured (Tversky & Kahneman, 1981). 

Therefore, this paper proposes that project managers interpret project-related information (i.e., 

project framing) using various reference points. 

Consequently, this study seeks to address the two primary research questions listed below: 

• How do IS project managers develop the framing of a project? 

• How does IS project managers' project framing influence their engagement with risk 

management? 

1.5 Research Approach 

A research approach can be quantitative, qualitative, or mixed methods (Creswell, 2014). Since 

this study aimed to investigate how project framing influences risk management engagement from 

the perspective of IS project managers, a qualitative approach was the preferred research approach 

for this study. A qualitative approach is appropriate when the goal is to understand the 

phenomenon of interest from the participants’ perspectives (Merriam & Tisdell, 2015). 

Qualitative research is an umbrella term that includes a variety of qualitative research approaches. 

There are five common qualitative research approaches: narrative research, phenomenology, 

ethnography, ground theory, and case study (Creswell, 2018). 

The case study methodology was selected for this study. This selection is based on Yin’s (2018) 

argument that case studies are suitable when: (1) research questions are “how” or “why” 

questions; and (2) the focus is on studying contemporary events in a real-life context. First, the 

form of this study’s research question is a “how” question; specifically, “How does project 

managers’ project framing influence their engagement with risk management?” Second, this study 

investigates this issue using examples of recent projects undertaken in IT/IS companies; thus, the 

phenomenon involves studying contemporary events in a real-life context. The case study 

concerns an IS project manager’s approaches and experiences regarding how a project framing 

develops and impacts risk management engagement. A multiple-case design was chosen because 

it allows for capturing different project managers’ perspectives and performing cross-case 

analysis. Cases were purposefully selected based on predetermined criteria: project managers 
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must currently work in the IT/IS industry and have at least 3 years of experience in managing 

risk. In addition, maximum variation and snowball sampling strategies were adopted to identify 

cases with diverse characteristics (e.g., position and education) and obtain referrals to other 

potential participants. 

Semi-structured interviews were the primary method used for collecting the data. Semi-structured 

interviews were chosen because they give the researcher more control over the interview’s topics 

than unstructured interviews (Given, 2022), but unlike structured interviews, they give 

participants a great deal of leeway in answering (Bryman & Bell, 2015). Semi-structured 

interviews were conducted with project managers in various IT/IS companies in New Zealand. A 

total of 26 interviews were conducted, each interview had taken approximately 1.5 hours in 

duration. Out of 26 interviews, 7 were conducted face-to-face and 19 were conducted online via 

Zoom or Google Meeting. All interviews were recorded and transcribed.  

The interview data was analysed using the template analysis style of thematic analysis (King et 

al., 2018). Template analysis was suitable for this study because it enables the use of a priori 

themes to guide the analysis while allowing for inductive themes to emerge from the data. The 

main steps conducted in the template analysis are as follows: (1) identifying a priori themes in 

advance of coding; (2) selecting and familiarising with a subset of the data; (3) coding the data; 

(4) creating an initial coding template; and (5) applying the template to further data and modifying 

it until a final version of the template is developed. In addition, the MAXQDA software was used 

to facilitate the analysis process. 

1.6 Significance of the Study 

This study provides both theoretical and practical contributions. In the aspect of theoretical 

contributions, this study extends our understanding of IS project risk management and prospect 

theory. First, this study addresses the main limitation of previous framing studies; that is, the focus 

was mainly on how people react to externally framed decision-making information (Yu et al., 

2015). This approach to framing can be referred to as “imposed framing”. Imposed framing, in 

which frames are created by experimenters, is characterised by the inability to describe how 

decision makers interpret and code decision-making information in real-world situations (Yu et 

al., 2015). Therefore, this study adds to the existing framing studies by taking a different approach 

called “subjective framing”. Subjective framing describes how decision makers spontaneously 

interpret and frame decision-making information. Peng et al. (2021) indicated that in order to 

predict people’s behaviour, researchers should first understand how they interpret decision-

making information. 

Second, this study extends our understanding of IS project risk management by showing how the 

initial framing of IS projects affects project managers’ engagement in risk management. Gaining 
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insight into a project manager’s project framing is useful since it can be indicative of his or her 

risk perception in the project (Benschop et al., 2011). It is also suggested that project framing 

involves the rationale or argument that justifies pursuing a particular course of action (Mähring 

& Keil, 2008). Prior research has shown that the initial framing of IS projects can promote project 

escalation (Mähring & Keil, 2008) or bias the decision-makers towards investing in new IS 

projects (Benschop et al., 2011). Thus, analysing project managers’ project framing can improve 

our understanding of their behaviour and decision-making in managing risk.  

In the aspect of practical contributions, prior research indicates that software project failures 

occur, in part, because project managers often fail to adequately manage project risks that can and 

often do materialise (Keil & Lee, 2019). One explanation of this issue is that the project frames 

that are subjectively developed by IS project managers could lead them to form an unrealistically 

optimistic perception of the project and, in turn, tend to underestimate the risks associated with 

it. Therefore, this study should motivate IS project managers to reflect on what influences and 

biases their views (or frames) of projects, as self-awareness may help in developing better frames 

and, in turn, better subsequent actions in projects. Furthermore, this study’s findings can be 

incorporated into project management training materials. For example, the project management 

body of knowledge (PMBOK) guide acknowledges that, as each project is unique, the application 

of risk management should be tailored (PMI, 2017). Thus, the attributes influencing IS project 

managers’ perceptions of projects and their engagement in risk management can be viewed as 

considerations for tailoring the risk management processes. 

1.7 Structure of the Thesis 

This thesis is organised into major five chapters. The following is a brief summary of each 

chapter. 

Chapter 1 provides an overview of the thesis, including the background and context of the study, 

the research problem, the purpose and research questions, the research methodology, the 

significance of the study, and finally the structure of the study. 

Chapter 2 introduces software projects, the concept of risk in general, and its specific meaning in 

IS literature. This chapter also explains the two main bodies of knowledge in IS project risk 

management, including normative knowledge and experiential knowledge. Furthermore, it 

discusses prospect theory, which is used as a theoretical framework for investigating the 

phenomenon under investigation. 

Chapter 3 describes the research methodology and specific procedures used to conduct this study. 

This includes (1) the philosophical assumptions underlying this study, (2) the chosen research 

approach and the rationale for this choice, (3) the research design, including sampling strategies 

and the role of theory, and (4) the methods used for data collection and analysis. This chapter also 



7 

 

explains the criteria used to establish this study’s trustworthiness and the ethical considerations 

necessary for this study. 

Chapter 4 presents the key findings obtained from 26 interviews with IS project managers, where 

the interview data were analysed using the template analysis style of thematic analysis. This 

chapter begins by providing background information and case summaries for each participant. 

Following this, the findings are presented based on the final coding template created during the 

data analysis. 

Chapter 5 summarises the key findings of this study in relation to the research questions. This 

chapter also provides a detailed discussion of the findings in the context of the literature on 

behavioural IS risk management and framing effects. Finally, this chapter discusses the 

limitations of this study and suggests new avenues for further research. 
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Chapter 2: Literature Review 

 

2.1 Chapter Overview 

The aim of this study is to understand how IS project managers engage in risk management 

activities and why they sometimes deviate from formal prescriptions. To conduct this study, it 

was required to perform a critical review of the current literature. Therefore, this chapter is 

structured as follows: Section 2.2 introduces software projects and dominant project management 

approaches; Section 2.3 explains the concept of risk and its specific meaning in software 

development; Sections 2.4 and 2.5 discuss the two main bodies of knowledge in software project 

risk management, including normative knowledge and experiential knowledge; Section 2.6 

explains prospect theory used as a theoretical framework for investigating the phenomenon under 

investigation; and the last section provides a brief concluding summary. 

2.2 Software Projects 

The PMI’s PMBOK Guide defines a project as a temporary endeavour undertaken to produce a 

unique product, service, or result (PMI, 2017). This definition includes two common 

characteristics of projects: uniqueness and temporariness. The temporary nature of a project 

implies that it has a definite beginning and end date (Axelos, 2017). A project is unique because 

it is not a routine operation but rather a collection of activities designed to attain a particular 

objective (PMI, 2017). 

A software project is the collection of technical and managerial activities required to fulfill the 

terms of a project agreement (IEEE, 1988). A project agreement is a document signed by both the 

customer and the vendor that outlines the conditions under which the project will be executed; it 

can include the objectives, scope, staffing plan, requirements, price, timeline, budget, project 

deliverables, and acceptance criteria for project outcomes (IEEE, 1988). Thus, a software project 

should have beginning and ending dates, a schedule, a budget, and well-defined objectives (PMI, 

2017). Typically, a software project is undertaken to build a new product, modify an existing one, 

or deliver operations support (PMI, 2013). In addition, software projects have characteristics that 

distinguish them from other types of projects, and these characteristics make the management of 

software projects particularly difficult (PMI, 2013; Ruhe & Wohlin, 2014). Table 1 presents some 

of the most important characteristics of software projects, organised into four dimensions: the 

intangible nature of the product, product complexity, project complexity, and a high level of 

uncertainty (PMI, 2013). 
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Table 1. Unique characteristics of software projects (Source: PMI, 2013) 

Dimension Characteristics 

Intangible nature of 

product  
• Quantifying project objectives is difficult. 

• Measuring software quality is challenging. 

• Monitoring and controlling are difficult tasks.  

Product complexity • A software product can run on a variety of platforms and infrastructures. 

• Extensive software testing is impractical. 

Project complexity • Multiple stakeholders with potentially competing interests are involved. 

• Initial cost and schedule estimates are challenging. 

High level of 

uncertainty 
• Software requirements change as customer needs evolve. 

• Infrastructure and platform technologies evolve quickly. 

 

A project management approach is a set of principles and guidelines that define how a project is 

managed (Špundak, 2014). Currently, there are two main approaches to project management, 

including traditional and agile (Ciric Lalic et al., 2022; Marnada et al., 2022). Each approach has 

unique characteristics. Table 2 compares traditional and agile approaches in terms of many 

dimensions, including the development life cycle, management style, documentation, team 

organisation, and customer involvement (Dyba & Dingsoyr, 2009; Moniruzzaman & Hossain, 

2013; Nerur et al., 2005). 

 

Table 2. Comparison of agile and traditional project management approaches (Source: Dyba & Dingsoyr, 

2009; Moniruzzaman & Hossain, 2013; Nerur et al., 2005) 

Dimension Traditional Agile 

Development model Linear sequence of steps  

Clear, largely stable, clearly 

defined 

Emergent and iterative   

Emergent, rapid change, unknown 

 

Management style Process-centric, command-and-

control 

People-centric, leadership-and-

collaboration  

Documentation Extensive and detailed 

 

Light (replaced with face-to-face 

interaction) 

Team organisation Pre-structured teams Self-organizing teams 

Customer involvement Low involvement Active involvement, providing feedback 

 

The traditional approach assumes that projects are simple, predictable, linear, and have well-

defined boundaries, allowing for detailed planning and minimal deviation from the plan 

(Špundak, 2014). It aims to achieve optimization and efficiency by strictly adhering to the initial, 

detailed project plan (Shenhar & Dvir, 2007). In other words, the objective is to complete the 

project within the time, budget, and scope constraints (Wysocki, 2012). Thus, the traditional 

approach is process-centric and guided by the notion that sources of variation can be identified 

and eliminated through consistent measurement and enhancement of processes (Highsmith & 

Cockburn, 2001). The traditional approach depends heavily on processes, linear development 

cycles, and life cycle models such as the waterfall and spiral models (Aitken & Ilango, 2013). In 
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the traditional approach, a command-and-control style of management drives the development of 

a software product (Nerur et al., 2005). This approach is also characterised by generating 

extensive documentation that records process and product knowledge (Saynisch, 2010). 

Furthermore, customers have a vital role in the formulation of specifications, but their 

involvement in other activities is limited (Špundak, 2014). 

Unlike the traditional approach, the agile approach is characterised by iterative development 

cycles driven by product features (Fitsilis, 2008). A project is divided into sub-projects that 

typically consist of planning, integration, testing, and product delivery. Each iteration results in 

working code that the client can use. According to the Agile Manifesto (2001), the four 

fundamental principles of agile development are as follows: 1) valuing the individual and the 

development team’s interactions over the process and tools; 2) valuing working software over 

exhaustive documentation; 3) valuing collaboration with the customer over contractual 

negotiation; and 4) valuing the ability to respond to change over following a plan. Agile is an 

umbrella term that encompasses a variety of agile methodologies, including Scrum, Extreme 

Programming, Crystal, Feature-Driven Development, and Lean (Binder et al., 2014). In the agile 

approach, the leadership-and-collaboration management style is emphasized, with the project 

manager working as a facilitator or coordinator (Williams, 2005). Team members are given more 

discretion and decision-making authority, allowing them to self-organise and adapt rapidly to 

unexpected situations (Nerur et al., 2005). Moreover, customers actively participate in the 

development process by providing feedback that can lead to improved outcomes (Dingsøyr et al., 

2012). 

Both traditional and agile approaches have their strengths and weaknesses, so it is difficult to 

conclude that one is superior to the other (Nerur et al., 2005). However, it is sometimes 

recommended to combine the two approaches (Binder et al., 2014). The traditional approach is 

more suitable for projects with well-defined user requirements, clear project goals, and low levels 

of uncertainty (Coram & Bohner, 2005). Such projects often have a low rate of requirements 

change, and extensive end-user involvement is not required (Shenhar & Dvir, 2007). The 

traditional approach is also appropriate for projects that use stable technology and need formal 

documentation throughout the project’s life cycle (Boehm, 2002). On the other hand, the agile 

approach is more suitable for projects with a high degree of uncertainty, unclear project 

objectives, and unpredictable requests (Conforto & Amaral, 2010; Špundak, 2014). Such projects 

are usually characterised by the need for constant modifications and updates to the project plan 

(Coram & Bohner, 2005). The agile approach is also useful for projects that have tight time 

constraints and require close and frequent collaboration with customers and end users  (Boehm, 

2002; Wysocki, 2012). 



11 

 

It has been frequently reported that the success rate of software projects is low (Cecez-

Kecmanovic et al., 2014; Iriarte & Bayona, 2020). For instance, according to the Standish Group’s 

Chaos report, only 16.2% of all software projects were successful in that they were finished on 

schedule, on budget, and with all desired features; 52.7% were over time and budget and lacked 

desired features; the remaining 31.1% were deemed unsuccessful because they were abandoned 

(Johnson, 2020). Inadequate risk management is often cited as one of the primary causes of 

software project failure (Aranyossy et al., 2018; Tamburri et al., 2021). Correct identification and 

monitoring of risks can therefore help to increase the success rate of software projects (Masso et 

al., 2020). In the next section, the concept of risk in general and its specific meaning in software 

projects are discussed. 

2.3 Concept of Risk 

The etymology of the word “risk” is contested in the literature. Ansell and Wharton (1992) believe 

that the word “risk” could have originated from either the Arabic “risq” (meaning “anything 

granted by God for profit”) or the Latin “risicum” (referring to a sailor’s challenge from a reef). 

The Oxford English Dictionary suggests that risk originated in the 17th century from the Italian 

“risco”, but Luhmann disputes this, asserting that the word first appeared in German references 

in the middle of the 16th century and that the Latin term “riscum” was in use prior to this (Lupton, 

1999). Several scholars associate the term “risk” with early maritime ventures, and its origins may 

be in Portuguese or Spanish, where it means “to sail into uncharted waters” or “to dare” (Aven, 

2012). Ewald believes that the concept of risk first emerged in the Middle Ages in the context of 

maritime insurance and designated voyage perils (Althaus, 2005). According to the British 

Medical Association, it is derived from the Greek word “rhiza”, which means “hazards of sailing 

near cliffs” (Henderson, 1987). 

Using the Oxford Advanced Learner’s Dictionary (n.d.) to investigate the contemporary usage of 

the term “risk”, the following three categories of risk definitions are identified: 

a) To do something that may cause an unpleasant or dangerous situation. 

b) The possibility that something bad may occur in the future; a situation that could be 

hazardous or have negative results. 

c) A person or thing that is likely to produce problems or danger in a particular respect. 

Based on these definitions, the term “risk” can be considered either a verb (e.g., to risk losses) or 

a noun (e.g., taking risks). Obviously, the concept of risk is relevant not only to linguistics but 

also to other disciplines and fields. Thus, some researchers explained how risk is conceptualised 

and applied in various disciplines and application areas. Althaus (2005) distinguishes between the 

following disciplines: logic and mathematics, science and medicine, social sciences (economics, 

psychology, law, and sociology), history and humanities, religion, and philosophy. Aven and 
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Renn (2010b), on the other hand, distinguish between statistical analysis, toxicology and 

epidemiology, probabilistic risk analysis, economics of risk, psychology of risk, social theories 

of risk, and cultural theory of risk. For example, according to Althaus’ classification (2005), logic 

and mathematics view risk as a calculable phenomenon, economics view it as a decisional 

phenomenon, and psychology views it as a behavioural and cognitive phenomenon. These 

classifications simplify how different disciplines and application areas view risk. 

There exist many definitions of the risk concept in the scientific risk fields (Aven, 2012). It is 

difficult to present and discuss each of these definitions. However, the following are some 

common definitions of risk (Aven & Renn, 2010a, p. 2): 

1. “Risk equals the expected loss”. 

2. “Risk equals the expected disutility”.  

3. “Risk is the probability of an adverse outcome”. 

4. “Risk is a measure of the probability and severity of adverse effects”. 

5. “Risk is the combination of probability and extent of consequences”.  

6. “Risk is equal to the triplet (si, pi, ci), where si is the ith scenario, pi is the probability of 

that scenario, and ci is the consequence of the ith scenario, i = 1, 2, ..., N” 

7. “Risk is equal to the two-dimensional combination of events/consequences and 

associated uncertainties”. 

8. “Risk refers to uncertainty of outcome, of actions and events”. 

9. “Risk is a situation or event where something of human value (including humans 

themselves) is at stake and where the outcome is uncertain”. 

10. “Risk is an uncertain consequence of an event or an activity with respect to something 

that humans value”. 

These definitions capture the essence of several definitions found in the literature (Aven et al., 

2011). Further, they can be divided into two categories that illustrate the various ways that the 

concept of risk is currently viewed: definitions based on probabilities and expected values and 

definitions based on events, consequences, and uncertainties (Aven & Renn, 2010a). 

The literature on software risk employs a variety of risk conceptualisations (Alter & Sherer, 2004; 

Moeini & Rivard, 2019b). These conceptualisations fall into three categories: risk components, 

risk factors, and risk perception. Table 3 summarises these different risk conceptualisations as 

well as the cited studies. 
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Table 3. Risk conceptualisations in the literature on software risk 

Risk conceptualisations How it views risk Examples of cited studies 

Risk components Risk as negative outcomes (e.g., 

functionality risk, political risk, or 

security risk). 

Alter and Sherer (2004), Benaroch 

(2002), Viehland (2002) 

Risk factors Risk as a serious threat to the 

completion of a software project. 

Menezes et al. (2019), Hoodat & 

Rashidi (2009), Addison (2003), 

Schmidt et al. (2001) 

Risk perception Risk as a belief that risk sources 

may affect project outcomes. 

Moeini and Rivard (2019b), Kutsch 

et al. (2013), Liu et al. (2009), Keil 

et al. (2002) 

 

The first conceptualisation of risk defines risk as risk components representing different types of 

negative outcomes. Examples of risk components include functionality risk (failure to deliver 

desired functionality), project risk (failure to complete a project on time, within budget, and/or 

with required quality), security risk (negative consequences of insecure systems), or political risk 

(negative consequences of a shifting power balance between users) (Alter & Sherer, 2004). 

The second conceptualisation of risk views risk as risk factors, which is a condition that can 

present a serious threat to the completion of a software project (Coyle & Conboy, 2009). 

Examples of risk factors are inadequate planning, unclear project objectives, unrealistic schedule, 

and scope changes (Menezes et al., 2019). Furthermore, risk factors are often grouped based on 

their source (e.g., users, system requirements, project complexity, or team) (Wallace et al., 2004),  

or project phases (e.g., planning, analysis, design, implementation, testing, and maintenance) 

(Lam, 2004). 

The third conceptualisation of risk is perceived risk (or risk perception). Risk perception can be 

defined as “the belief that there exist sources of risk with potential to adversely affect project 

outcomes” (Du et al., 2007, p. 272). Thus, the risk perception of IS project managers diverge from 

the normative definition of risk exposure, which accounts for both the probability of occurrence 

and the impact of risks (Moeini & Rivard, 2019b). First, they focus on the impact of risks rather 

than their probability of occurrence (Schmidt et al., 2001). Second, risk perception includes 

additional dimensions such as uncontrollability, lack of information, and the timing of loss 

occurrence (Keil et al., 2000). Consequently, this study adopts the definition of “risk perception” 

and concludes that project managers have different risk perceptions. 

2.4 Risk Management in Software Projects 

Software project risk management can be defined as a group of principles and practices that aim 

to identify, assess, and manage risk factors in order to increase the likelihood of project success 

and avoid failure (Boehm, 1991; Kerzner, 2017). Its primary goals are to increase confidence in 

achieving project objectives, align understanding among stakeholders, improve the ability to 
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make quality decisions, and prevent duplication of effort (Bannerman, 2008; Willumsen et al., 

2019). 

In a number of studies, risk management has been identified as one of the most important factors 

influencing the success of software projects (e.g., Gheni et al., 2017; Liu et al., 2009; Reed & 

Angolia, 2018). This success will depend heavily on the expertise and skills of the risk managers 

and project managers (Masso et al., 2020), as well as the perceptions and expectations of 

stakeholders and the coordination of actions designed to mitigate risks (de Bakker et al., 2011). 

At the same time, poor risk management is among the main reasons for the failure of software 

projects (Aranyossy et al., 2018; Hughes et al., 2017; Tamburri et al., 2021). According to a recent 

report by the PMI (2019), poor risk management is still a significant factor in project failure. In 

this report, the PMI also emphasizes that the use of standardised project management practices 

can reduce risk and improve outcomes. 

Currently, there are two main bodies of knowledge in software project risk management: 

normative knowledge and experiential knowledge (Moeini & Rivard, 2019b). Normative 

knowledge focuses on developing formal prescriptions to guide IS project managers on how they 

should manage project risks (Moeini & Rivard, 2019b). Over the past years, many risk 

management prescriptions have been advanced in practitioner-oriented journals (Nelson, 2008), 

and included in project management training materials such as PMI’s PMBOK (PMI, 2017). In 

contrast, experiential knowledge focuses on how risks are actually managed, and this knowledge 

is captured by academics who search for sense in behaviour (Moeini & Rivard, 2019b). Normative 

prescriptions of risk management can take the form of risk checklists, risk categories or 

frameworks, process models, and risk response strategies (Bannerman, 2008). Each one is briefly 

reviewed in the following subsections. 

2.4.1 Risk checklists 

Several risk checklists for software projects have been developed in the literature. The main 

benefit of risk checklists is that they provide a quick and cost-effective method for identifying 

and assessing the risks of a project (Bannerman, 2008). Some lists are applicable to most software 

projects (Addison, 2003; Barki et al., 1993; Boehm, 1991; Hoodat & Rashidi, 2009; Menezes et 

al., 2019; Schmidt et al., 2001), while others are tailored to specific project types, such as global 

software development (GSD) projects (Chadli et al., 2016; Verner et al., 2014), distributed agile 

projects (Shrivastava & Rathod, 2015), and enterprise resource planning (ERP) projects (Huang 

et al., 2004; Scott & Vessey, 2002), as well as specific countries (Mursu et al., 2003). Typically, 

these lists are generated using the Delphi method, surveys, or systematic literature reviews. Table 

4 shows examples of risk factors found in the literature. 
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Table 4. Examples of risk factors found in the literature 

Risk factors Project type Source 

Failure to get project plan approval from all parties 

Failure to manage end-user expectations 

Lack of effective project management skills 

Unclear or misunderstood scope 

New or unfamiliar subject matter for both users and developers 

Lack of required knowledge/skills in the project personnel 

Introduction of new technology 

Lack of control over consultants, vendors, and subcontractors 

General (Schmidt et al., 

2001) 

Bad commitment of the user/customer 

Requirement changes 

Unrealistic schedule 

Unstable organisational environment 

No planning or inadequate planning 

Ineffective communications between team members 

Development methodology was inappropriate for the project 

Lack of top management commitment/support to the project 

General (Menezes et al., 

2019) 

Language and terminology differences between development sites 

Inability to communicate in real-time 

Different time zones and limited face-to-face interaction 

Different programming languages and development tools 

Cultural diversity between development sites or teams 

Global 

software 

development 

(Chadli et al., 

2016) 

Requirements conflicts among multiple product owners 

Inadequate prioritization of requirements 

Cross-functional teams insufficient for testing of large projects 

Ineffective stand-up meetings 

Unavailability of product owner 

Poor communication skills in the team members 

Lack of trust between onshore and offshore team 

Inappropriate user story estimates by multiple vendors 

Distributed 

agile projects 

(Shrivastava & 

Rathod, 2015) 

Attempting to build bridges to legacy applications 

Unable to comply with the standard which ERP 

Lack of analysts with business and technology knowledge 

Fail to redesign business process 

Failure to support cross-organisation design 

Conflicts between user departments 

Lack of senior manager commitment to project 

Insufficient training of end-user 

Enterprise 

resource 

planning 

(Huang et al., 

2004) 

 

2.4.2 Risk categories and frameworks 

Risk categories (also known as risk dimensions) can provide a more comprehensive framework 

for thinking about what risks might threaten a project than simply working through a 

predetermined checklist of risks (Bannerman, 2008). In addition, risk control strategies can be 

applied effectively to one or more risk categories as a whole rather than treating each risk factor 

individually (Addison & Vallabh, 2002). Several risk categories and frameworks have been 

suggested in the literature. 

The frameworks that classify risks according to their source are the most prevalent. For example, 

Wallace et al. (2004) classify risks into six dimensions: organisational environment, user, 

requirements, project complexity, planning and control, and team. The Project Management 
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Institute (PMI) divides risks into five categories: external-unpredictable, external-predictable, 

internal (non-technical), and technical (PMI, 2017). According to the Software Engineering 

Institute’s risk taxonomy, risks can be classified as product engineering, development 

environment, and programme constraints (Carr et al., 1993). 

Risks are also classified according to the project’s life-cycle phases. Lam (2004), for instance, 

proposed a framework that categorises risks according to the phases of enterprise integration 

projects, specifically the strategy, planning, implementation, and rollout phases. Roy et al. (2016) 

proposed a software risk classification in which risks are categorised based on the stages of the 

software development life cycle (requirements, planning, design, implementation, deployment, 

and maintenance). This classification will assist project managers in addressing risks at the stage 

in which they are identified, rather than waiting until the final stage to do so. 

Another classification of risks is based on perceptions, such as the perceived importance of the 

risk and the perceived level of the project manager’s control (Wallace & Keil, 2004). Based on 

these two dimensions, as shown in Figure 1, there are four risk categories: customer mandate, 

scope and requirements, execution, and environment. Customer mandate (Quadrant 1) is 

concerned with risks related to customers and users. Scope and requirements (Quadrant 2) focus 

on risks related to a project manager’s inability to define a system’s scope correctly. Execution 

(Quadrant 3) focuses on risks related to carrying out software development activities. Finally, 

environment (Quadrant 4) focuses on risks associated with the internal and external environments 

where the project exists. Risks in Quadrants 2 and 3 are perceived as being under the project 

manager’s control, whereas risks in Quadrants 1 and 4 are typically beyond the project manager’s 

control. 

 

 

Figure 1. Risks categorization (Wallace & Keil, 2004) 

 

Categorisation can also be performed using theories such as Leavitt’s (1962) organisational 

change model, which consists of four components: task, actor, structure, and technology. 
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Consequently, Lyytinen et al. (1998) used this model as a framework to define risks in software 

development and defined the components as follows: task covers the software project’s results, 

products, approaches, and objectives; structure represents the project organisation and other 

institutional arrangements; actors involve users, managers, developers, and other key 

stakeholders; and finally, technology includes development methods and tools, as well as the 

hardware and software platforms for the resulting software. In addition, Chadli and Idri (2017) 

used  this framework to identify and classify risk factors in the context of global software 

development. 

Furthermore, there are proposed risk categories for particular types of projects. For example, 

Shrivastava and Rathod (2015) identified five categories of risk factors for distributed agile 

projects, including the software development life cycle, project management, group awareness, 

external stakeholder collaboration, and technology setup. Also, Scott and Vessey (2002) 

developed a framework of risk factors for ERP projects, which is comprised of four categories: 

the external business environment, organisational context, system context, and project. 

2.4.3 Process models 

Process models specify the activities deemed essential for managing risk in software projects; in 

addition, they specify the order in which these activities should be performed in order to 

effectively manage risk and recommend tools and techniques for each activity (Bannerman, 

2008). The majority of models include a similar set of activities, such as risk identification, risk 

analysis, risk responses, and risk control (Masso et al., 2020). Boehm (1991) and the PMBOK 

Guide by PMI (2017) are the two most dominant models in software engineering. Other influential 

models include the ISO 31000 standard, the Microsoft Solutions Framework (MSF), the 

Capability Maturity Model Integration (CMMI), and the Rational Unified Process (RUP) (Masso 

et al., 2020). This study follows the process of risk management described in the PMI’s PMBOK 

(2017) for several reasons. PMI is the largest project management organisation in the world, and 

its standards have gained worldwide exposure and recognition (Chaouch et al., 2019). In addition, 

PMBOK provides a more comprehensive description of risk management processes, including 

tools, techniques, inputs, and outputs (Varajão et al., 2017). Each activity in the risk management 

process, as outlined in the PMBOK guide, is described in the following subsection. 

2.4.3.1 Risk planning 

Risk planning is the process of determining how to carry out risk management activities for a 

project. It ensures that the level, type, and visibility of risk management correspond to the 

project’s risks and organisational importance (PMI, 2017). The process of risk planning entails 

developing an effective strategy to address the most significant risks while optimising the 

allocation of project resources (Hussain, 2019). Tools and techniques used in risk planning 



18 

 

include analytical techniques (e.g., stakeholder analysis) to understand and define the overall risk 

management context of the project, expert judgement from specialised individuals such as senior 

management, project stakeholders, and subject matter experts, and meetings to develop the risk 

management plan, assign responsibilities, and customise it for the project (PMI, 2017). 

A significant output of the risk planning process is a document known as a risk management plan. 

It describes the structure and execution of risk management activities (Kerzner, 2017). A risk 

management plan should encompass the following elements: the roles and responsibilities of risk 

management team members; the funds required to execute risk management tasks; the frequency 

and timing of risk management procedures throughout the project life cycle; the risk categories 

for grouping potential project risks; the risk probability and impact levels appropriate for the 

project context; the risk appetite of key project stakeholders; and the format and content of the 

risk register and any additional risk-related reports (PMI, 2017). 

2.4.3.2 Risk identification 

Risk identification is the process of identifying potential risks that may influence the project and 

documenting their characteristics (Masso et al., 2020). To identify risks, a variety of tools and 

methods can be used. Brainstorming is used to create an extensive list of project risks with the 

help of a facilitator and a multidisciplinary team (PMI, 2017). The Delphi technique is used to 

reach a consensus among experts on critical project risks using anonymous questionnaires 

(Hussain, 2019). SWOT analysis examines the project from the perspectives of its strengths, 

weaknesses, opportunities, and threats in order to broaden the scope of identified risks (PMI, 

2017). Checklist analysis is used to identify risks based on historical data and knowledge from 

similar past projects (Ahmed et al., 2007). Expert judgement entails experts with relevant 

experience with similar projects or business areas directly identifying risks; however, experts’ 

bias must be considered (PMI, 2017). Assumptions analysis identifies the risks associated with 

the inaccuracy, instability, inconsistency, or incompleteness of the assumptions upon which the 

project management plan is based (Kerzner, 2017). The primary output from the risk identification 

process is the risk register. The risk register contains a list of identified risks with detailed 

descriptions, their root causes, and potential owners (PMI, 2017). 

2.4.3.3 Risk analysis 

Risk analysis is the process of assessing the likelihood and impact of identified risks in order to 

determine their overall level of exposure (PMI, 2017). Risks are then prioritised depending on 

their exposure, which aids in the development of appropriate risk response strategies (Hussain, 

2019). Risk exposure is calculated using either a qualitative or quantitative risk analysis approach 

The most prevalent form of qualitative approach is combining the probability and impact of risks 

to create a risk matrix (Boehm, 1991). In contrast, quantitative approaches such as expected value 
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calculations, decision tree analysis, sensitivity analysis, and Monte Carlo simulation are also 

commonly used (PMI, 2017). 

2.4.3.4 Risk response 

Risk response is the process of developing options and actions for handling risks. The key benefit 

of this process is that it addresses risks according to their importance and allocates the required 

tasks and resources to the project’s budget, timeline, and management plan (PMI, 2017). Risk 

response planning includes selecting the best response options and implementation approaches 

for identified risks, often known as the “risk response strategy” (Kerzner, 2017). There are four 

main risk response options: Avoiding risk that involves taking actions to eliminate the risk or 

protect the project from its consequences, such as modifying the project plan or reducing scope; 

mitigating risk that involves taking actions to reduce the likelihood of occurrence or impact of a 

risk; transferring risk that involves outsourcing the ownership of a risk to a third party that can 

manage the risk outcome; and accepting risk that involves recognising the risk and refraining 

from taking action until the risk materialises (PMI, 2017). 

As a result of the risk response process, some project documents, such as the risk register, may 

be updated (Patterson & Neailey, 2002). Updates to the risk register may include information on 

risk owners and their responsibilities, response strategies, specific actions to implement the 

chosen strategies, budget and schedule activities required to implement those actions, trigger 

conditions and warning signs of risk occurrences, contingency plans, and residual or secondary 

risks that arise from implementing a response (PMI, 2017). 

2.4.3.5 Risk monitoring and control 

Risk monitoring and control is the process of continuously monitoring the implementation of risk 

response strategies, tracking identified risks, identifying new risks, and assessing the efficacy of 

the risk management process (PMI, 2017). The purpose of this process is to ensure the 

effectiveness of risk mitigation strategies and to record the lessons learned from their 

implementation (Masso et al., 2020). There are various tools and techniques that can be used in 

risk monitoring. These include technical performance analysis that compares actual results to 

targets; reserve analysis that compares remaining contingency reserves to remaining risk; and 

audits that evaluate the efficacy of the risk management process (PMI, 2017). Risk reviews can 

also be used to identify new risks, reassess existing risks, and identify lessons learned for future 

projects (Kerzner, 2017). 

2.4.4 Mitigation strategies 

The literature also suggests mitigation strategies to assist project managers in mitigating the 

effects of risks associated with the management of software projects. Typically, risk mitigation 

strategies aim to reduce or eliminate the probability of risks occurring or minimize their impact 
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if they occur (Bannerman, 2008). Risk mitigation strategies have been proposed for software 

projects in general (Abdul-Rahman et al., 2012; Tesch et al., 2007; Yogi & Patil, 2018); for 

specific types of projects such as GSD projects (Chadli & Idri, 2017; Nidhra et al., 2013; J. Verner 

et al., 2008) and distributed projects (Persson & Mathiassen, 2010); and for specific types of risks 

such as technological risks (Dantas et al., 2022). These mitigation strategies were gathered 

through systematic literature reviews or interviews with software project professionals. 

Furthermore, such mitigation strategies are grouped into fewer categories in order to make them 

more manageable. Verner et al. (2008), for instance, grouped the mitigating strategies into four 

categories including GSD outsourcing rationale, software development process, human resources, 

and project management. Nidhra et al. (2013) classified the mitigating strategies as personnel, 

project, and technology. Table 5 shows examples of risk mitigating strategies found in the 

literature. 

 

Table 5. Examples of risk mitigation strategies found in the literature 

Mitigation strategies Project/risk 

type 

Source 

Greater degree of users’ involvement and commitment 

Developed clear and detailed requirements 

Thorough analysis of development methodology 

Use of project tracking system and regular updating 

Consistent commitment of management 

Set key performance indicators and standards for stages 

Proper project planning and scheduling 

Conduct a thorough analysis feasibility study 

General (Abdul-Rahman 

et al., 2012) 

Involving professionals from the academy in the project team 

Brainstorming sessions with different professionals 

Prototype considering how to develop the system 

Bringing a client to join the team 

Constant communication and running multiple testing sessions 

Applying configuration management techniques 

Creating simulation scenarios together with the customer 

Using tools to simulate desirable behaviours in the system 

Technological 

risks 

(Dantas et al., 

2022) 

Understand the language and business culture of clients 

Travel to client location for establishing friendly ties 

Schedule additional weekly meetings to fill knowledge gap 

Using a configuration management system 

Implement mentoring and shadowing 

Conduct cultural workshops 

Frequent milestones and detailed status reports 

Map business terms to logical entities 

Global 

software 

development 

(Nidhra et al., 

2013) 

Divide tasks systematically between sites 

Reduce time-zone differences 

Establish shared control mechanisms 

Improve capability to manage cultural differences 

Develop liaisons between sites 

Standardize and train in methods across sites 

Adopt appropriate communication technologies 

Distributed 

projects 

(Persson & 

Mathiassen, 

2010) 
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2.4.5 Limitations of normative knowledge in risk management 

Most studies relevant to the normative body of knowledge have focused on developing formal 

prescriptions for project managers on how to manage risks. Such prescriptions include risk 

checklists, risk categories or frameworks, process models, and risk response strategies. Further, 

these prescriptions have received empirical support from many studies for their efficacy (e.g., de 

Bakker et al., 2012; McGrew & Bilotta, 2000; Ropponen & Lyytinen, 2000). However, risk 

management researchers found that IS project managers do not widely use these prescriptions 

(Kutsch et al., 2013; Kutsch & Hall, 2009; Moeini & Rivard, 2019b; Papke-Shields et al., 2010; 

Varajão et al., 2017). A recent study (Reed & Angolia, 2020) showed that only 52% of IS project 

managers performed all formal steps of risk management (i.e., risk identification, risk analysis, 

risk response, and risk monitoring) in their projects. This deficiency was also stressed by the PMI 

(2019), which found that 27% of surveyed organisations reported that they do not “always” use 

risk management practices.  

Moreover, research evidence indicates that the assumptions underlying many risk management 

prescriptions differ from the way project managers view risk and respond to it (Keil & Lee, 2019, 

2019; Kutsch et al., 2013; Moeini & Rivard, 2019b). For example, many past studies assume that 

IS project managers will follow prescribed risk management practices, objectively assess risk 

factors and enact risk responses (Boehm, 1991). These are far from the observations showing that 

IS project managers frequently disengage from formal risk management practices (Kutsch et al., 

2013), focus only on a few risk factors (Moynihan, 2002), and decide upon risk responses based 

on their risk perception (Moeini & Rivard, 2019a). 

Therefore, more research is required to examine the behaviour and judgement of IS project 

managers in managing project risks (Lee et al., 2019). Consequently, this study focuses on 

advancing experiential knowledge of software project risk management; the aim is to understand 

how IS project managers engage in risk management activities and why they sometimes deviate 

from formal prescriptions. In the following section, an overview of the studies adopting an 

experiential perspective will be presented. 

2.5 Experiential Research on Software Project Risk Management 

This section discusses experiential (or behavioural) research on software project risk 

management. Experiential studies focus on how risks are actually managed and are conducted by 

academics who search for sense in behaviour. To identify the relevant studies, the approach 

recommended by Webster and Watson (2002) was followed. First, the online databases 

(EBSCOHost and ProQuest) were searched for the term “risk management” in the abstracts of 

papers published between 2010 and 2023 in the AIS Senior Scholars’ basket of eight journals. 

This resulted in 282 studies. After applying the inclusion/exclusion criteria, eight studies were 



22 

 

retained. The study must be written in English, focus on the behaviour and decision-making of 

project managers in managing software risks, and be concerned with project risks but not, for 

instance, business risks associated with the delivered system. Second, a backward search was 

conducted by reviewing the citations for each retained study. Third, a forward search was done 

using Google Scholar to identify papers citing the key studies identified. As a result, 11 additional 

studies were included in the review. Table 6 presents an overview of the selected studies. 

 

Table 6. Experiential studies on IS project risk management 

Study  Methodology Objective 

Lee et al. (2019)  

 

Quantitative To examine the effect of project managers’ mental 

construal on risk management activities. 

Moeini and Rivard 

(2019a) 

Quantitative To develop and test a model that explains and predicts 

project managers’ risk response decisions. 

Moeini and Rivard 

(2019b)  

Conceptual To develop a theoretical model of the factors 

influencing the relative performance of deliberate 

analysis and intuition in risk management. 

Nuijten et al. (2018)  

 

Quantitative To investigate the differences between IT auditors’ and 

IT managers’ perceptions of risk. 

Liu and Chiu (2016)  

 

Quantitative To investigate the impact of pre-project partnering on 

risk perception during IS development. 

Liu and Yuliani (2016) 

 

Mixed method To examine the differences between client managers’ 

and vendor managers' perceptions of IT outsourcing 

risks.  

Shalev et al. (2014)  

 

Quantitative To study the effect of mental construals (both abstract 

and concrete) on optimism bias in project risk 

management. 

Kutsch et al. (2013) Qualitative To investigate why project managers disengage from 

formal risk management practises and identify the key 

beliefs that influence their attitudes and actions. 

Jani (2011)  

 

Quantitative To investigate how self-efficacy and risk factors (both 

endogenous and exogenous) influence project 

managers’ perception of risk.  

Kutsch and Hall (2010) Qualitative To investigate the reasons why certain known risks are 

deemed irrelevant. 

Kutsch and Hall (2009) Mixed method To identify the factors that reduce the likelihood of 

implementing formal risk management. 

Liu et al. (2009)  

 

Mixed method To compare the risk perceptions of senior executives 

and project managers  

Keil et al. (2008)  

 

Quantitative To study the influence of risk checklists on risk 

perception and decision-making. 

Du et al. (2006) 

 

Quantitative To examine the effect of three different factors on risk 

perception: the individual’s expertise, the project’s 

perceived control, and the use of an attention-shaping 

tool. 

Taylor (2006)  

 

Qualitative To examine the strategies used by project managers to 

address project risks. 

Kutsch and Hall (2005) Qualitative To determine the intervening conditions that cause 

project managers to deny, avoid, delay, and ignore 

dealing with risk. 

Addison (2003)  

 

Mixed method To investigate the risks associated with the development 

of e-commerce projects from the perspectives of 

developers, project managers, clients and users, and 

academics. 
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Mursu et al. (2003) 

 

Mixed method To compare a ranked list of risk factors in Nigeria with 

ranked lists of risk factors from various socioeconomic 

contexts. 

Keil et al. (2002) 

 

Mixed method To understand the differences in how project managers 

and users perceive project risks. 

 

Some studies investigated the reasons why project managers do not apply formal risk management 

practices or disengage from these practices. For example, Kutsch and Hall (2005) conducted 

interviews with 19 IT project managers from eleven companies to determine the “intervening 

conditions” in risk management; that is, the conditions that result in project managers’ denial, 

avoidance, delay, and ignorance of uncertainty. Denial of uncertainty is necessary to avoid 

jeopardising the relationship with stakeholders and present the project as certain and successful. 

Avoidance of uncertainty is caused by a lack of trust or belief in the accuracy of risk-related 

information. Delay of uncertainty is due to a lack of interest or different risk management 

preferences (active or reactive) among stakeholders. Ignorance of uncertainty results from an 

unwillingness or inability to scan and interpret the surrounding environment. In similar vein, 

Kutsch and Hall (2010) conducted a qualitative study of IT project managers to determine why 

they deemed certain known risks irrelevant. Three types of irrelevance were identified: 

untopicality, undecidability, and taboo. Untopicality refers to focusing on specific topics (e.g., 

technical risk) while deeming other topics irrelevant. Undecidability concerns the inability to 

specify a risk as true or false due to a lack of consensus on the risk’s severity or conflicting 

objectives among project stakeholders. “Taboo” risks are those that may entail the disclosure of 

negative, discomforting information to project stakeholders and should therefore be avoided. 

Moreover, Kutsch and Hall (2009) conducted interviews with IT project managers, followed by 

a survey, and identified several factors that reduce the likelihood of implementing formal risk 

management. Firstly, the problem of cost justification refers to the difficulty in justifying the time 

and cost required for risk management. Secondly, the problem of anxiety arises when disclosure 

of potential risks causes anxiety among stakeholders and compromises the relationship with them. 

Thirdly, lack of expertise relates to project managers lacking necessary skills when managing 

risk; for instance, they might not be familiar with statistical tests. Fourthly, the problem of 

ownership occurs when risks are perceived to be managed by other parties or when there is no 

clear assignment of responsibility for managing risks. Finally, the problem of hindsight arises 

when project managers cannot predict future risks using historical data, which leads to hidden 

risks. A more recent study by Kutsch et al. (2013) investigated the risk management practises of 

twenty-one IS projects in ten organisations to determine why project managers disengage from 

the prescribed risk management process. The results revealed that the decision to disengage from 

risk management is influenced by five beliefs, which are: 
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1. Legitimacy: The belief about the pressure to adhere to the prescribed risk management 

routine. 

2. Value: The belief that the benefits of risk management cannot be demonstrated. 

3. Fact: The belief that risks are fictitious or imaginary because of risk information is 

unreliable.  

4. Competence: The belief in one’s inability to control risks. 

5. Authority: The belief that one has limited power to act on risk mitigation. 

To resolve the conflict between the relative performance of formal analysis and intuition in risk 

management, Moeini and Rivard (2019b) proposed a theoretical model of the factors influencing 

the relative performance of each approach. They defined these factors as follows: temporal 

complexity (how much risks fluctuate over time); structural complexity (the degree to which risks 

are intertwined in a project); stakeholders’ involvement (the extent to which different stakeholders 

participate in risk management); methods-using pressures (the extent to which risk management 

is mandated); and expertise (how much experience a project manager has with managing similar 

IT projects). Based on the above discussion, Table 7 summarises the factors that cause project 

managers to not apply formal risk management practises or disengage from these practices. These 

factors were grouped into four categories: stakeholder-related factors, project managers’ 

perceptions, competency and skills, and process effectiveness. 

 

Table 7. Factors leading to disengagement from formal risk management practices 

Category  Factors 

Stakeholder-

related factors 
• Disclosure of risk jeopardises the relationship with stakeholders 

• Disclosure of risk creates anxiety among stakeholders 

• Different risk management preferences exist among stakeholders 

Project managers’ 

perceptions 
• Lack of trust in the accuracy of risk-related information 

• Risks are fictitious or imaginary 

• Inability to control risks 

• Limited authority or power to act on risk mitigation 

Competency and 

Skills 
• Lacking necessary skills when managing risk 

• Inability to scan and interpret the surrounding environment 

• Inability to predict future risks using historical data 

• Inability to specify a risk as true or false due to disagreement on its severity 

Process 

effectiveness 
• Difficulty in justifying the time and cost required for risk management 

• Benefits of risk management cannot be demonstrated 

• Lack of clear assignment of responsibility for managing risks 

• Focusing on specific topics while deeming other topics irrelevant 

 

While the above studies identified several factors influencing project managers’ decision to 

disengage from risk management practises (e.g., risk perception, pressure for or against risk 

management, and authority to act on risk), other studies studied the effect of the identified factors 
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as well as other factors such as mental construals on engaging with certain activities (e.g., risk 

identification, risk impact assessment, and risk response enactment). For example, Shalev et al. 

(2014) studied the effect of mental construals (both abstract and concrete) on optimism bias in IT 

project risk management. According to construal-level theory, human behaviour is influenced by 

the perception of things as either psychologically near (concrete construal) or psychologically 

distant (abstract construal). Based on an experiment with 183 IT practitioners, they found that an 

abstract construal of a project risk leads practitioners (1) to have a more optimistic view of their 

ability to successfully manage project risk, (2) to prioritise benefits over costs when selecting a 

risk management plan, and (3) to identify more pros than cons regarding a risk management plan 

in comparison to a concrete construal. In a recent study, Lee et al. (2019) extended the work of 

Shalev et al. (2014) by examining the effect of IT project managers’ mental construal on other 

risk management activities, including risk identification, risk impact assessment, risk response 

planning, and risk response enactment. They conducted four experiments in which 188 IT project 

managers participated. The experiments’ findings showed that, compared to IT project managers 

with an abstract mental construal, those with a concrete mental construal (1) identify more risks, 

(2) perceive risks as having a greater potential impact, (3) believe risk management requires more 

effort and resources, and (4) are less likely to implement risk mitigation responses. Moeini and 

Rivard (2019a) developed a model that explains and predicts IT project managers’ risk response 

decisions. The model proposes that a risk response decision is influenced by perceived risk 

exposure via an overall risk response attitude, perceived pressures for or against enacting the risk 

response, and perceived control over the risk response. Three distinct risk responses were used to 

instantiate the model, and each model instance was tested using a separate survey with a total 

sample size of 349 participants. The results indicated that overall risk response attitude has the 

greatest impact on risk response decisions, whereas the impact of perceived control varies across 

risk response instances. In addition, Taylor (2006) asserts that project managers do not follow 

risk-by-risk response planning as outlined in the formal risk management prescription but rather 

apply general mitigation strategies against all identified risks. The factors that influence 

engagement in risk management activities are summarised in Table 8. 

 

Table 8. Factors affecting engagement in risk management activities 

Activity Factor Effect 

Risk planning Mental construals 

(abstract and concrete) 

Abstract construal of a project risk leads to focus on 

benefits over costs when selecting a risk management 

plan 

Risk 

identification 

 

Mental construals 

(abstract and concrete) 

Project managers with a concrete construal identify more 

risks compared to those with an abstract mental construal 
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Risk impact 

assessment 

 

Mental construals 

(abstract and concrete) 

Project managers with a concrete construal perceive risks 

as having a greater potential impact compared to those 

with an abstract mental construal 

Risk response 

planning 

 

Mental construals 

(abstract and concrete) 

Project managers with a concrete construal believe risk 

response implementation requires more effort and 

resources compared to those with an abstract mental 

construal 

Risk response 

enactment 

 

Mental construals 

(abstract and concrete) 

Project managers with a concrete construal are less likely 

to implement risk mitigation responses compared to 

those with an abstract mental construal 

Perceived risk exposure 

 

The influence of project managers’ perceptions of risk 

on risk response decisions is indirect, as it is mediated by 

their overall attitude toward enacting that response. 

Risk response attitude 

 

The expected side effects of a risk response may prevent 

project managers from enacting it despite a strong risk 

perception. 

Perceived pressures for 

or against enacting the 

risk 

The effect size and predictive value of perceived 

pressures on risk response decisions are small. 

Perceived control over 

the risk response 

The impact of perceived control varies across risk 

response instances 

 

Since risk perception is a significant factor influencing project managers’ risk-related decisions, 

several studies have attempted to determine what influences risk perception. For example, Mursu 

et al. (2003) compared a ranked list of risk factors in Nigeria with ranked lists of factors from 

different socioeconomic contexts, including the United States, Finland, and Hong Kong. They 

found several vital differences in the identified risk factors and their ranking. Another study 

examined the effect of three different factors on risk perception: the individual’s expertise, the 

project’s perceived control, and the use of an attention-shaping tool (Du et al., 2006). An 

experiment was conducted involving 102 IT project practitioners with high expertise and 105 

university students with low expertise. The results revealed that (1) low perceived control 

increases risk perception, (2) attention-shaping tools are more useful for individuals with low 

expertise, and (3) individuals with high expertise perceive greater risks in IT projects. Keil et al. 

(2008) studied the influence of risk checklists on risk perception and decision-making. A role-

playing experiment was conducted with 128 software practitioners. The results indicate that using 

a risk checklist influences practitioners’ perceptions of salient risks in the given scenario. 

Specifically, practitioners who used a risk checklist were able to identify a greater number of 

seeded risks in the scenario, but they also identified a greater number of unseeded risks (i.e., risks 

not anticipated in the scenario). Jani (2011) used computer simulation to investigate how self-

efficacy and risk factors (both endogenous and exogenous) influence project managers’ 

perception of risk in the context of a failing IT project. The findings indicate that project managers 

tend to assess the risks associated with endogenous risk factors as being lower than those 

associated with exogenous risk factors due to their greater perception of control over endogenous 

risk factors. In addition, project managers with higher self-efficacy are more likely to 



27 

 

underestimate the risks of a troubled IT project than those with lower self-efficacy. Based on a 

survey of 102 IS project managers, users, and developers, Liu and Chiu (2016) investigated the 

impact of pre-project partnering on risk perception during IS development. Pre-project partnering 

is the management practice of key stakeholders forming a collaborative group to set goals and 

establish conflict resolution procedures before the project starts. Their findings indicate that 

project partnering has a positive effect on project managers’ perceptions of risk, which impacts 

project performance. 

A variety of stakeholders impact software projects, and their perspectives on project risks may 

differ. As Schmidt et al. (2001) noted, “it is quite possible that different stakeholders will have 

divergent opinions” on project risks (p. 29). Keil et al. (2002) reported that project managers and 

users perceive project risk differently. By employing the Delphi method, they found that users 

emphasise the significance of risks related to project management capabilities and skills, whereas 

project managers emphasise user-related risks such as user commitment and scope creep. Based 

on their findings, they concluded that it is important to understand the risk perceptions of other 

stakeholders. Addison (2003) conducted a Delphi survey to investigate the risks associated with 

developing e-commerce projects, including the perspectives of developers, project managers, 

clients and users, and academics. According to his findings, different stakeholders may rank the 

same set of risks differently, which is consistent with the findings of Keil et al. (2002). Liu et al. 

(2009) compared the risk perceptions of senior executives and project managers using the Delphi 

method. They found that project managers focus on lower-level risks related to requirements and 

user involvement, whereas senior executives focus on higher-level risks involving politics, 

organisation structure, process, and culture. Using a quasi-Delphi approach, Liu and Yuliani 

(2016) indicated that client managers and vendor managers have different perceptions of IT 

outsourcing risks. For instance, they revealed that certain risks (e.g., unclear requirements and 

lack of experience with project activities) were deemed critical by client managers but not by 

vendor managers (or vice versa). In addition, they pointed out that client and vendor managers’ 

divergent perceptions of risk factors can result in disagreements regarding resource allocation or 

risk management approaches. Nuijten et al. (2018) investigated the differences between IT 

auditors’ and IT managers’ perceptions of risk. Through a quasi-experiment involving 76 

employees of a financial institution, they found that IT auditors have greater risk perceptions than 

IT managers. In particular, when exposed to the same risks, IT auditors had a greater perception 

of risk than IT managers. Taken together, these studies suggest that there may be differences in 

how individuals perceive project risks depending on their roles. 

Consequently, risk perception is influenced by factors such as culture, risk checklists, attention-

shaping tools, self-efficacy, and expertise. Risk perception is also affected by one’s project role; 

for example, project managers, users, and senior executives have different perceptions of risk 
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factors. Project’s perceived control and pre-project partnering have also been suggested to 

influence risk perception. Table 9 provides a summary of the effects of the factors that influence 

risk perception. 

 

Table 9. Factors affecting risk perception 

Factor Effect 

Cultural differences Different risk factors may be ranked differently by project managers from 

diverse socioeconomic backgrounds. 

Risk checklists Use of risk checklists can lead to identification of greater number of risks. 

Self-efficacy 

 

Project managers with higher self-efficacy are more likely to underestimate 

risks than those with lower self-efficacy. 

Risk factors Project managers tend to assess the risks associated with endogenous risk 

factors as being lower than those associated with exogenous risk factors due to 

their greater perception of control over endogenous risk factors. 

Expertise Individuals with high expertise perceive greater project risks than those with 

low expertise. 

Attention-shaping 

tools 

Attention-shaping tools are more useful for individuals with low expertise. 

Project’s perceived 

control 

Low perceived project control increases risk perception. 

Pre-project 

partnering 

Pre-project partnering has a positive effect on project managers’ perceptions of 

risk 

Role 

 

Different stakeholders (e.g., project managers vs. users, project managers vs. 

senior executives, or IT managers vs. IT auditors) may assess the same set of 

risks differently. 

 

2.5.1 The research gap 

The above discussion shows that risk perception is an important factor influencing project 

managers’ risk-related decisions in the context of software projects. Regarding the decision to 

apply formal risk management practices, it is suggested that project managers disengage from 

these practises when they do not perceive risks because, for example, they lack confidence in the 

accuracy of risk estimations (Kutsch et al., 2013). Risk perception also influences the decision of 

whether or not to implement risk responses (Moeini & Rivard, 2019a). Keil et al. (2000) found a 

significant relationship between risk perception and the decision to continue or abandon a 

software development project. A similar study found that project managers who have a higher (or 

lower) risk perception are less (or more) committed to a failing IT project (Jani, 2011). Moreover, 

risk perception influences not only risk-related decisions and project escalation but also project 

performance (Liu & Chiu, 2016). 

The extensive decision-making literature has emphasised the impact of risk perception on risky 

decision-making (Keil et al., 2000; Sitkin & Pablo, 1992; Sitkin & Weingart, 1995; Williams & 

Noyes, 2007). In addition, the role of risk perception should be considered in order to fully 

understand the decision-making process (Williams & Noyes, 2007). In this regard, Sitkin and 
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Pablo (1992) proposed a model of the key factors that influence risky decision-making, arguing 

that the effects of a number of factors (e.g., affect and self-efficacy) are not direct but rather 

mediated by risk perception. In fact, Keil et al. (2000) concluded that decision-making can be 

influenced by manipulating risk perception. 

An important factor that affects decision-making through risk perception is problem framing 

(Sitkin & Pablo, 1992). This concept originates from prospect theory and describes that the way 

a problem is framed can affect the decision being made. However, problem framing has not been 

studied in the context of risk management-related decisions in software projects. This represents 

a significant gap in the experiential (behavioural) research on software project risk management. 

Therefore, this study uses the concept of problem framing to expand the theoretical understanding 

of IS project managers’ risk management-related decisions. In particular, this study examines how 

project managers’ initial project framing, which is based on their interpretation of project-related 

information, influences how they engage in risk management. The next section discusses the key 

concepts of prospect theory that inform this study. 

2.6 Prospect Theory 

Behavioural studies suggest that project managers’ risk perception is the most critical factor 

affecting their decision-making and behaviours in managing project risks. For example, risk 

perception can influence a project manager’s decision to apply formal risk management practices 

or to implement risk responses. Problem framing, which originates from prospect theory, is a 

significant factor that influences decision-making through risk perception (Keil et al., 2000). 

Prospect theory, developed by Tversky and Kahneman (1981), predicts individual choices in risky 

decisions. By using prospect theory, this study puts the spotlight on project managers’ project 

framing and provides new insight into how they engage in risk management activities. Framing 

and its related concepts, such as attribute framing, project framing, and reference points, will be 

discussed in the following subsections. 

2.6.1 Framing effects 

The concept of framing states that people may become biased towards one option when making 

a decision due to the way the information is presented (Tversky & Kahneman, 1981). A well-

known example of framing is the classic problem known as “Asian disease” (Tversky & 

Kahneman, 1981). In the Asian disease problem, subjects had to choose between two options 

proposed to combat a disease that is expected to kill 600 people. The first option has a chance to 

save some but not all people, while the second option has the possibility of saving everyone but 

also the possibility of saving no one. Thus, one group of subjects received a description of the 

outcome of the options in terms of lives saved, while another group received the same options, 

but their outcomes were described in terms of lives lost. As shown in Table 10, the number of 
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lives saved and lost and the related risk levels were identical, but the wording (framing) used to 

represent the options’ outcomes was different. Such two different descriptions of the Asian 

disease problem, though logically equivalent, are referred to as “problem frames”.  

 

Table 10. The different descriptions of the Asian disease problem (Tversky & Kahneman, 1981) 

Lives-Saved Frame (Positive) Lives-Lost Frame (Negative) 

Option 1: If program A is adopted, 200 people 

will be saved. 

Option 2: If program B is adopted, there is a 

1/3 probability that 600 people will be saved 

and a 2/3 probability that no people will be 

saved. 

Option 1: If program A is adopted, 400 people will 

die. 

Option 2: If program B is adopted, there is a 1/3 

probability that nobody will die and a 2/3 probability 

that 600 people will die. 

 

As a result, subjects preferred the sure option (Program A) in the lives-saved frame but preferred 

the risky option (Program B) in the lives-lost frame (Tversky & Kahneman, 1981). Subjects 

tended to be risk-averse when the information was presented positively but risk-seeking when the 

same information was presented negatively. When different semantic descriptions (or frames) of 

the same problem led to different decisions, this can be called the “framing effect”.  

Since the original experiment done by Tversky and Kahneman (1981), several studies on framing 

have been conducted, resulting in the emergence of various types of framing. According to Levin 

et al., (1998) there are three major types of framing: risky choice framing, goal framing and 

attribute framing. Table 11 summarises the distinctions between these three framing types in 

terms of what is framed, what the frame affects, and how the effect is measured. 

 

Table 11. Types of framing effects (Levin et al., 1998) 

Frame type  What is framed What is affected How effect is measured 

Risky choice 

 

Set of options with 

different risk levels 

Risk preference  

 

Comparison of choices for risky 

options 

Attribute Attributes or 

characteristics of an Object 

Object evaluation  

 

Comparison of attractiveness 

ratings for the object 

 

Goal 

Consequence or goal of a 

behaviour  

Behaviour adoption Comparison of the rate of 

adoption of the behaviour 

 

Risky choice framing is considered the standard type of framing introduced by Tversky and 

Kahneman (1981). The “Asian disease” problem explained above is a typical example of this type 

of framing (Tversky & Kahneman, 1981). In this type of framing, a hypothetical decision scenario 

with choice options is presented. In the positive frame, the options’ outcomes are represented as 

gains, whereas in the negative frame, they are represented as losses (Levin et al., 1998). The effect 
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is determined by comparing the choice proportions for the options across frames (Tversky & 

Kahneman, 1981). Fogelström et al. (2009) conducted multiple experiments to determine whether 

the results of Tversky and Kahneman’s experiments can be observed in the context of software 

requirement selection; that is, decision-makers are risk-averse when a gain is involved and risk-

seeking when a loss is involved. In their experiments, participants were required to choose 

between requirements framed in terms of revenues (i.e., gains) or costs (i.e., losses). Table 12 

shows an example of the question sets provided to the participants. The results revealed that the 

majority of participants selected the safe option in the revenue frame but the risky option in the 

cost frame. These results were consistent with the original prospect theory experiments. 

 

Table 12. An example of question sets for revenue and cost (Fogelström et al., 2009) 

Revenue Frame (Gain) Cost Frame (Loss) 

      Select one requirement: 

A. Has a guaranteed revenue of S10,000. 

B. Could raise $2,400 revenue with 75% 

probability, and $32,800 revenue with 

25% probability. 

      Select one requirement: 

A. Has a cost of S10,000. 

B. Could cost $200 with 30% probability 

and $14,200 with 70% probability. 

 

Goal framing focuses on how a particular goal relates to promoting the adoption of a behaviour 

(Levin et al., 1998). The positive frame emphasises the positive consequences of engaging in the 

behaviour to achieve the goal, whereas the negative frame emphasises the negative consequences 

of not engaging in it (Krishnamurthy et al., 2001). Both frames can promote behaviour, but one 

is more effective at promoting specific types of tasks. The goal framing effect is measured by 

comparing the rate of adopting the behaviour across frames (Levin et al., 1998). Browne and Safi 

(2015), for instance, used goal framing to increase the persuasiveness of security messages 

communicated to users of information systems. Their findings revealed that positively framed 

messages resulted in a higher adoption rate for preventative security measures than negative 

messages; in addition, negatively framed messages resulted in a higher adoption rate for detective 

security measures than positive messages. 

In attribute framing, a characteristic or attribute of an object is described in either positive or 

negative terms (Levin et al., 1998). Attribute framing can affect how people evaluate the object 

in question (Krishnamurthy et al., 2001). Evaluations can be expressed as ratings of favourability, 

yes/no judgements or accepting/rejecting the object (Levin et al., 1998). The attribute framing 

effect occurs because positive framing of an attribute evokes favourable associations in memory; 

conversely, the negative framing of the same attribute activates unfavourable associations (Levin 

& Gaeth, 1988). For example, the way in which a development task is described can influence 

the effort estimates produced by software developers; consequently, a development task described 
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as a “minor extension” may result in a lower effort estimation than the same task described as 

“new functionality” (Jorgensen & Grimstad, 2012). Mohanani et al. (2014) describe that the way 

system desiderata are framed or presented can affect design creativity. Their findings revealed 

that desiderata framed as “requirements” led to significantly fewer original designs than those 

framed as “ideas”.  In the context of IS project escalation, Karevold and Teigen (2010) found that 

project managers were less likely to continue with a troubled project when the progress of the 

project was described in terms of the amount of work left instead of the amount of work done. 

2.6.2 Subjective framing  

Research on framing has shown that people who were given different frames of a decision 

problem behave differently based on the frame. However, a common feature of previous framing 

studies is that they have primarily focused on how individuals react to positively or negatively 

framed information (Benschop et al., 2022). The objective was to present decision frames 

developed by researchers (e.g., percentage of survivors vs. percentage of deaths) to experimental 

subjects and to analyse the results using statistical techniques. This style of framing can be 

referred to as “imposed framing”. Imposed framing cannot adequately describe how people in 

real-life situations frame information for decision-making (Yu et al., 2015). 

While most studies on framing have focused on how people react to imposed frames, this study, 

by contrast, investigates how people use framing and what can be learned from their framing 

usage; the focus is on the framing that is subjectively or spontaneously derived by people in a 

decision problem. This approach can be called “subjective framing”. Specifically, this study aims 

to understand how project managers interpret or frame project information (i.e., project framing), 

how they describe their framing, and how this influences their risk management engagement.  

2.6.3 Project framing 

Project framing is another framing type that is particularly significant to this study. Project 

framing can be defined as the perception or attitude that a decision-maker has about a project 

(Benschop et al., 2011). Gaining insight into decision-maker’s project framing is useful since it 

can be indicative of his or her risk perception in the project (Benschop et al., 2011). Project 

framing can also encompass a compelling argument that justifies pursuing a particular course of 

action (Mähring & Keil, 2008). Mähring and Keil (2008) mention that how a project is viewed at 

the outset creates a framing that can influence subsequent actions and promote project escalation 

(i.e. tendency to persist with failing courses of action). A recent study revealed that the initial 

framing of IS projects presented in business cases may subconsciously bias the decision-makers 

toward investing in new IS projects (Benschop et al., 2022). The analysis of twenty IS business 

cases revealed that newly proposed systems are framed positively, whereas existing systems are 

framed negatively. This pattern of framing can lead to more positive views of newly proposed 
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systems and more pessimistic views of existing systems, which could result in the premature 

replacement of IS.  

Therefore, this study suggests that the initial framing of IS projects developed by project managers 

influences how they engage in risk management. Project framing is the process by which project 

managers interpret project information and form a perception or view of the project. Project 

managers may develop and describe their project framing using any of the three primary types of 

framing: risky choice framing, goal framing, and attribute framing. In this regard, this study 

proposes that attribute framing will be primarily used by project managers to develop project 

framing for a variety of reasons. First, goal framing is used to promote the adoption of a behaviour 

or action. Second, risky choice framing is appropriate for hypothetical decision scenarios in which 

choice options are presented positively or negatively; it is often used to test how people react to 

different frames. Thirdly, attribute framing focuses on the characteristics or attributes of an object; 

therefore, attribute framing can influence how the object in question (i.e., a project) is evaluated 

or perceived. Some studies indicate that when people have a positive or negative view of an object 

(e.g., an IS project), they are more likely to describe the object’s characteristics using positive or 

negative adjectives. 

Sher and McKenzie (2006) suggest that there is “information leakage” from the frame selected 

by an individual, which contains information about the individual’s intention and evaluation. For 

example, team leaders were more likely to describe a project team’s progress in terms of their 

failure rate to communicate that the team was poorly performing, while they were more likely to 

describe the team’s progress in terms of their success rate to indicate that the team was doing well 

(Sher & McKenzie, 2006). As such, an analysis of project managers’ framing usage may leak 

information about their perspective on a project. Such leaked information can encompass the 

argument for their actions and behaviours in managing project risk. 

2.6.4 Reference points 

This study focuses on how people use framing and, thus, what determines which frame they 

choose. For instance, what determines whether a project manager describes the project’s progress 

as “remaining work” or “completed work”? In this regard, McKenzie and Nelson (2003) suggests 

that the selection of a frame (e.g., 75% of work completed versus 25% of work remaining) to 

describe a current situation is influenced by the individual’s reference point. For example, people 

tend to describe a 500-ml glass containing 250 ml of water as “half full” when it previously 

contained 0 ml (i.e., a low reference point) and as “half empty” when it previously contained 500 

ml (i.e., a high reference point) (McKenzie & Nelson, 2003). Similarly, project managers would 

be more likely to describe the project progress in terms of remaining work when comparing actual 

progress to higher reference values (i.e., a completed task or one that is nearing completion) to 
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convey that the team is behind schedule  (Karevold & Teigen, 2010). In contrast, they prefer to 

describe the project progress in terms of completed work when comparing it to lower reference 

values to indicate the team is performing well. 

In this study, reference points are the comparative standards against which other objects are 

evaluated or measured (Tversky & Kahneman, 1981). In consumer behaviour area, consumers 

evaluate the purchase price of a product by comparing it to reference points such as the average 

prices of previous purchases or the current prices of previously chosen brands (Wang et al., 2021). 

In this way, project information lacks meaning by itself because, for example, it contains absolute 

values such as the project budget and duration; it needs to be compared to other information in 

order to be meaningfully interpreted. So, this paper proposes that project information is 

interpreted or framed by comparing it with various reference points. For example, the perceptions 

of attribute values such as project budget or duration are determined by reference points, rather 

than absolute values alone. Thus, when evaluating the allocated budget for a project, a project 

manager may compare this value with the budget of a similar previous project (i.e., the reference 

point). If the value of the budget attribute is greater than the reference point, it can be evaluated 

positively, whereas if it is lower, it can be evaluated negatively. Therefore, a project frame (i.e., 

the perception a project manager has about a project) could be formulated by comparing project 

information with different reference points. 

2.6.5 The Role of prospect theory in this research 

Prospect theory is used as a descriptive framework that guides this study in understanding the 

phenomenon of interest (i.e., risk management engagement). This prospect theory-based 

framework provides the concepts, including attribute framing, reference points, and project 

framing effects, which explain how the framing of a project develops and impacts risk 

management engagement (see Table 13). Project framing is essential to understanding how IS 

project managers engage in risk management because it indicates their perceived risk and 

encompasses the rationale of their actions or behaviours in managing risks. The attributes, 

reference points, and project framing effect are further explained and elaborated in the data 

collection and analysis. Thus, the prospect theory-based framework is used as an a priori 

framework that guides the data collection and analysis. 

 

Table 13. Key concepts provided by the prospect theory-based framework 

Concept Definition Source 

Project framing The perception or attitude a project manager has about 

a project, which is based on their interpretation of 

project-related information and can be either positive 

or negative. 

Benschop et al. (2011); 

Mähring & Keil 

(2008); Tversky & 

Kahneman (1981) 



35 

 

Attribute framing A characteristic or attribute of an object (i.e., a project) 

is evaluated (described) positively or negatively, which 

affects how the object is perceived. 

Levin et al. (1998) 

Reference points The comparative standards against which other objects 

are evaluated or measured. 

McKenzie & Nelson 

(2003); Tversky & 

Kahneman (1981) 

Project framing 

effect 

The effect of positive and negative project framing on 

risk management engagement. 

Tversky & Kahneman 

(1981) 

 

2.7 Chapter Summary  

This chapter provided a theoretical background on software projects, the concept of risk, and risk 

management. Also, this chapter discussed the two main bodies of knowledge in software project 

risk management, which are normative knowledge and experiential knowledge. The focus of 

normative research has been on developing formal prescriptions for IS project managers on how 

to manage project risks. Such prescriptions include risk checklists, risk frameworks, process 

models, and risk response strategies. On the other hand, experiential studies suggest that project 

managers sometimes behave differently from normative prescriptions and disengage from the risk 

management process. However, little research has been done to explain IS project managers’ 

judgements and behaviours in managing project risks. Therefore, this study seeks to advance 

experiential knowledge on software project risk management by examining how IS project 

managers engage in risk management activities and why they sometimes deviate from formal 

prescriptions. By using prospect theory, this study puts the spotlight on IS project managers’ 

framing and provides new insight into how they engage in risk management activities. In 

particular, this study examines how IS project managers subjectively interpret or describe project 

information (i.e., project framing) and how this affects their engagement in risk management. The 

conceptual framework developed for this study aids in focusing and shaping the research process, 

informing the methodological design, and influencing the data collection and analysis techniques 

to be employed. The following chapter discusses the research paradigm and methodology used to 

address this study’s research question and objectives. 
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Chapter 3: Research Methodology 

 

3.1 Chapter Overview 

The objective of this study is to understand how IS project managers subjectively interpret project 

information (i.e., project framing) and how their project framing influences risk management 

engagement. In order to accomplish this objective, this chapter describes the research 

methodology and specific procedures used to conduct this study. The framework proposed by 

Creswell (2014, p. 35) was used to plan this study and structure this chapter. As shown in Figure 

2, this framework includes four main components: philosophical assumptions (e.g., postpositivist, 

constructivist, or transformative), research approaches (e.g., qualitative, quantitative or mixed 

methods), types of inquiry within these approaches (e.g., experiment, ethnography, or case study), 

and methods of data collection and analysis.  

 

 

Figure 2. A framework for Research (Creswell, 2014, p. 35) 

 

Therefore, this chapter is structured as follows: Section 3.2 outlines the philosophical assumptions 

underlying this study. Section 3.3 explains the selected research approach, including the rationale 

for this selection and the characteristics of this approach; Section 3.4 describes the research 

design, including sampling strategies and the role of theory. Section 3.5 describes the employed 

data collection method, including its benefits and the procedure followed to execute it. Section 

3.6 describes the employed data analysis method as well as the steps taken to carry it out. Section 

3.7 presents the criteria used to establish the trustworthiness of this study. Section 3.8 discusses 

the ethical considerations required for this study. The last section provides a brief concluding 

summary. 
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3.2 Research Paradigm 

A research paradigm can be defined as “a basic set of beliefs that guide action” (Denzin & 

Lincoln, 1994, p. 107). These beliefs can also be termed philosophical assumptions and 

interpretive frameworks (Creswell, 2018), traditions and theoretical underpinnings (Bogdan & 

Biklen, 2007), epistemology and theoretical perspectives (Crotty, 1998), or theoretical traditions 

and orientations (Patton, 2015). In a research study, these beliefs are significant because they 

influence how the problem and research questions are formulated and how those questions are 

answered (Creswell, 2018); in other words, they influence how a research study is designed and 

conducted, as well as the interpretations of the results.  

A research paradigm consists of two main concepts: ontology and epistemology (Denzin & 

Lincoln, 1994). Ontology refers to a researcher’s beliefs regarding the nature of reality and how 

it can be studied (Creswell, 2018). Epistemology, on the other hand, relates to the nature of 

knowledge and how it can be known (Denzin & Lincoln, 2018). There are four main research 

paradigms: positivism, postpositivism, constructivism, and critical theory (Creswell, 2018; 

Denzin & Lincoln, 2018; Merriam & Tisdell, 2015). Table 14 summarises these paradigms, with 

each paradigm viewed in terms of its research purpose as well as ontological and epistemological 

assumptions. 

 

Table 14. Comparison between research paradigms (Source: Creswell, 2018; Denzin & Lincoln, 2018; 

Merriam & Tisdell, 2015) 

Paradigm Purpose Ontology  Epistemology 

Positivism Explanation, 

prediction, control 

Naive realism: reality 

exists and can be 

apprehended. 

Dualist and objectivist: The 

investigator and investigated 

object are separate entities. 

Postpositivism Explanation, 

prediction, control 

Critical realism: reality 

exists, but only 

imperfectly. 

Modified dualist and objectivist: 

Dualism is abandoned, but 

objectivity remains. 

Constructivism Understanding, 

interpretation, 

reconstruction 

Relativism: multiple 

interpretations of reality 

are possible.   

Transactional and subjectivist: 

The investigator and investigated 

object are interactively linked. 

Critical Critique, 

transformation 

Historical realism: reality 

is formed by social, 

cultural, political, and 

gender values. 

Transactional and subjectivist: 

The investigator and investigated 

object are interactively linked. 

 

The postpositivist paradigm was adopted in this study since its philosophical assumptions align 

with the characteristics of this study. Postpositivism adopts a “critical realism” ontology that 

assumes that reality exists, but only imperfectly (Denzin & Lincoln, 2018). This study believes 

that project managers’ subjective interpretation of project information (i.e., project framing) 

influences their engagement in risk management. However, it was challenging to know exactly 
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how they frame project information, including which project attributes they consider, how they 

evaluate those attributes, and how their project framing influences their risk management 

engagement. 

On the other hand, postpositivism adopts a modified “dualist and objectivist” epistemology in 

which dualism is abandoned (i.e., the independence between the investigator and the investigated 

object) (Denzin & Lincoln, 2018). However, objectivity is emphasised by, for example, 

determining whether the findings fit with prior knowledge (Denzin & Lincoln, 1994). To 

understand how a project framing develops and impacts risk management engagement, this study 

believes that this understanding can be gained from IS project managers’ perspectives and 

experiences. However, objectivity is emphasised through the use of prospect theory as the main 

theoretical framework that guides this study. This framework provides the main concepts of 

interest, such as project framing, attribute framing, reference points, and framing effect. 

Postpositivism was, therefore, appropriate because it considers a priori theories and permits the 

use of qualitative techniques to understand how people interpret their experiences (Creswell, 

2018; Denzin & Lincoln, 1994). 

3.3 Research Approach 

A research approach can be quantitative, qualitative, or mixed methods (Creswell, 2014). 

Quantitative research is an approach for testing objective theories by analysing the relationship 

between variables. These variables can be measured using instruments to generate numerical data, 

which can then be analysed using statistical techniques (Creswell, 2014). In contrast, qualitative 

research is an approach for understanding how people interpret their experiences, construct their 

worlds, and assign meaning to their experiences (Merriam & Tisdell, 2015). Mixed methods 

research combines quantitative and qualitative approaches to better understand a research 

problem than either approach alone (Creswell, 2014). Table 15 presents a comparison of the 

characteristics of these three approaches that is useful in choosing one (Creswell, 2014; Merriam 

& Tisdell, 2015). 

 

Table 15. Characteristics of quantitative, qualitative and mixed methods approaches (Creswell, 2014; 

Merriam & Tisdell, 2015) 

Point of 

comparison 

Quantitative Qualitative Mixed methods 

Focus Quantity (how much, 

how many) 

Quality (nature, 

essence) 

Both quantity and quality 

Philosophical 

assumptions  

Positivism and 

postpositivism 

Constructivism, 

critical, and 

postpositivism 

Pragmatism 

Strategies of 

inquiry 

Surveys and 

experiments 

Phenomenology, 

grounded theory, 

Sequential, concurrent, and 

transformative 
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ethnography, case 

study, and narrative 

analysis 

Design 

characteristics 

Predetermined and 

structured approach 

Flexible and evolving 

approach 

Both predetermined and 

evolving approach 

Data collection Inanimate 

instruments, surveys, 

tests, scales 

Researchers as primary 

instruments, 

interviews, 

observations, 

documents 

Both quantitative and 

qualitative data collection 

 

3.3.1 Definition and characteristics of qualitative research  

Qualitative research is the study of “things in their natural settings, attempting to make sense of, 

or interpret, phenomena in terms of the meanings people bring to them” (Denzin & Lincoln, 2018, 

p. 43). Furthermore, the nature of qualitative research is defined by several characteristics. First, 

qualitative research focuses on capturing the views and perspectives of the participants. (Yin, 

2015). Second, the primary instrument for data collection and analysis is the researchers (Merriam 

& Tisdell, 2015). Qualitative researchers collect the data themselves rather than relying on 

instruments or questionnaires developed by other researchers (Creswell, 2014). Third, the process 

of qualitative research is inductive, meaning that findings are inductively derived from the data 

in the form of themes, categories, hypotheses, or even theories (Merriam & Tisdell, 2015). Fourth, 

the outcome of a qualitative inquiry is richly descriptive, including what the researcher has learned 

about a phenomenon (Merriam & Tisdell, 2015). Quotes from interviews, field notes, or 

documents are always included to support the findings of the study. Fifth, the design of a 

qualitative study is flexible and emergent; this means that some or all phases of the research 

process may change after the researchers begin data collection in the field (Creswell, 2014). Sixth, 

the investigator in qualitative research often collects data in the natural setting or field; that is, the 

location where participants experience the problem being investigated (Creswell, 2014). Seventh, 

qualitative researchers typically collect, integrate and present data from multiple data sources, 

such as interviews, documents and observations (Yin, 2015). Finally, samples in qualitative 

research are small and usually selected purposefully, as opposed to samples in quantitative 

research, which are larger and more random (Merriam & Tisdell, 2015).  

3.3.2 Rationale for qualitative research  

This study aims to understand how project managers subjectively interpret or frame project 

information (i.e., project framing) and how this influences their engagement in risk management. 

A quantitative approach is often used to test how decision-makers react to framed information 

(e.g., Alewine et al., 2016; Karevold & Teigen, 2010; Mohanani et al., 2014). The focus is on 

presenting decision frames created by researchers to experiential subjects (i.e., imposed framing) 

and analysing the results using statistical procedures. Thus, a quantitative approach in which 
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imposed frames are manipulated may not provide a good description of how people, in real-life 

situations, frame decision-making information themselves (i.e., subjective framing). Therefore, a 

quantitative approach was not appropriate for this study. Accordingly, a mixed method approach 

was not suitable because it incorporates a quantitative feature. 

Given that this study focuses on subjective framing and that little research to date has been 

conducted on this topic (Benschop et al., 2022), a qualitative approach was the preferred research 

approach for this study. The qualitative approach allowed for capturing project managers’ 

perspectives and experiences regarding how they develop project framing and its effect on their 

engagement in risk management. A qualitative approach is appropriate when the aim is to 

understand the phenomenon of interest from the participants’ perspectives (Merriam & Tisdell, 

2015). Creswell also suggests that qualitative research is conducted when a complex, detailed 

understanding of the issue is needed (Creswell, 2018). 

3.4 Research Design 

Qualitative research is an umbrella term that includes a variety of qualitative research approaches. 

There are five common qualitative research approaches: narrative research, phenomenology, 

ethnography, ground theory, and case study (Creswell, 2018; Merriam & Tisdell, 2015). The 

overall purpose of these types of qualitative research is to understand how people interpret their 

experiences (Merriam & Tisdell, 2015). Each approach, however, has a different focus, resulting 

in differences in the study’s steps, data collection and analysis, and report (Creswell, 2018). Table 

16 presents several dimensions that can be used to differentiate between these qualitative research 

approaches (Creswell, 2018). 

 

Table 16. A comparison of the common qualitative approaches adapted from Creswell (2014) 

Approach Focus Data collection Data analysis Research 

outcome 

Narrative 

research 

Exploring the life 

of an individual 

Using primarily 

interviews and 

documents 

Stories are analysed 

thematically (what 

was said) or 

structurally (the 

nature of the telling 

of the story) 

Constructing a 

narrative of an 

individual’s life 

experiences 

Phenomenology Understanding the 

meaning of 

experiences 

around a 

phenomenon 

Using primarily 

interviews, but 

also observations, 

documents, and 

art. 

Data is analysed for 

significant 

statements, meaning 

units, and “essence” 

description 

Describing how 

the phenomenon 

was experienced 

and discussing 

the meaning of 

themes. 

Ethnography Interpreting the 

behaviour of a 

culture-sharing 

group 

Collecting data 

primarily through 

observations and 

interviews 

Analysing data by 

describing a culture-

sharing group and 

identifying its 

themes 

Explaining how 

a culture-sharing 

group operates 

using a culture 

portrait 
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Ground theory Developing a 

theory emerged 

from the data 

Using mainly 

interviews with 

20-60 individuals 

Data is analysed 

through open coding, 

axial coding, and 

selective coding 

Generating a 

theory presented 

as a diagram or 

as propositions 

Case study Using single or 

multiple cases to 

illustrate an issue 

Using a variety of 

sources including 

interviews, 

observations, and 

documents 

Analysing data by 

describing the case 

and its themes, as 

well as cross-case 

themes. 

Developing an 

in-depth 

description and 

explanation of 

one or more 

cases. 

 

For this study, all qualitative research approaches presented in Table 16 were considered. 

Narrative analysis focuses on collecting stories about individuals’ lived experiences (Creswell, 

2018). Narrative analysis was an inappropriate research design because the goal was not to collect 

participants’ stories and analyse their structure, language, or cultural context. Phenomenology 

focuses on the “essence” of how individuals experience a phenomenon (Merriam & Tisdell, 

2015).  A phenomenology design was not suitable for this study because it requires the researcher 

to concentrate on a single concept or phenomenon and the essence of the participants’ lived 

experiences in relation to that phenomenon. In ethnography, the goal is to describe the behaviour 

of a culture-sharing group (Creswell, 2018). This study did not focus on describing the culture of 

a group of project managers and identifying the group’s shared patterns of language and 

behaviour, so ethnography was not an appropriate design. The goal of grounded theory is to build 

a theory about the phenomenon of interest (Creswell, 2018). Because the purpose of this study 

was not to generate a theory, but rather to use a theory to guide the design and execution of this 

study, ground theory was inappropriate. 

Therefore, the case study was the most appropriate design for this study. According to Yin (2018), 

a case study is defined as “an empirical method that investigates a contemporary phenomenon 

(the “case”) in depth and within its real-world context, especially when the boundaries between 

phenomenon and context may not be clearly evident” (p. 45). Thus, a case study is more suitable 

compared to other methodologies when: (1) research questions are “how” or “why” questions; (2) 

the researcher has little or no control over behavioural events; and (3) the focus is on studying 

contemporary events in a real-life context (Benbasat et al., 1987; Yin, 2018). 

This study conforms to the justification for conducting a case study in IS research. First, the form 

of this study’s research question is a “how” question; specifically, how does project managers’ 

project framing influence their engagement with risk management? Second, the researcher 

focuses on project managers’ current approaches to framing project information and engaging in 

risk management and therefore has no influence or control at the time of data collection. Finally, 

this study investigates project managers’ project framing and risk management engagement using 

examples of recent projects undertaken in software and telecommunication companies; thus, the 

phenomenon involves studying contemporary events in a real-life context. 
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3.4.1 Case study design  

An important component of a case study design is defining the “case” to be studied (Benbasat et 

al., 1987). A case is a single entity or unit with defined boundaries (Merriam & Tisdell, 2015). 

An individual, a group (e.g., a task force, profit centre, IS group), or an organisation are examples 

of more concrete cases, while a specific project or a decision are examples of less concrete cases 

(Benbasat et al., 1987). In this study, a single IS project manager is the case and unit of analysis. 

The case study concerns an individual IS project manager’s approach to developing project 

framing and its effect on risk management engagement. Thus, the goal of the study was to extract 

or surface IS project managers’ risk management models from them. 

As little research to date has been conducted on the development of project framing and its effects 

in the IS project context, the objective of this study was to achieve an increased understanding of 

this phenomenon and the particular concepts that comprise such framing. The case study was, 

therefore, exploratory in nature (Sarker et al., 2018). Therefore, the key concepts of attribute 

framing, reference points, and project framing effects are further explained and elaborated in the 

data collection and analysis. Previous examples of exploratory case studies in IS investigated: 1) 

the process of strategic information systems implementation (Silva & Hirschheim, 2007); 2) the 

formal contractual and relational governance affecting artificial intelligence outsourcing (Beulen 

et al., 2022); 3) the social IT alignment process required for IT-enabled transformation (Pelletier 

et al., 2021); and 4) the alignment process of big data (Xu et al., 2023). 

Case study design can include both single-case and multiple-case. The single-case design is useful 

for a critical case that tests a theory, an extreme case that deviates from theoretical norms, or a 

longitudinal case that studies the same case at different points in time (Yin, 2018). Therefore, the 

multiple-case design was chosen for two reasons: first, the results of a multiple-case study are 

thought to be more compelling, and the study as a whole is, therefore, stronger than a single-case 

study (Merriam & Tisdell, 2015; Yin, 2018); second, a multiple-case design allows for cross-case 

analysis and uses the replication logic, in which additional cases are expected to give similar 

results (a literal replication) or contrary results (a theoretical replication) (Creswell, 2018; Yin, 

2018). Therefore, a multiple-case design allows for capturing different project managers’ 

perspectives on how a project framing develops and impacts risk management engagement. 

Further, it allows for integrating the findings from all cases and identifying the differences and 

common themes among them. This means that the study has greater validity and generalizability 

than a single case would permit (Glaser & Strauss, 1999). 

3.4.2 Role of theory in the study  

Theory plays a critical role in qualitative research (Sarker et al., 2018), given that theory gives 

data “order, sense, and meaning” (Harrington, 2005, p. 5). Theories can be used as a source of 
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hypotheses to be empirically tested, as a lens to investigate a phenomenon, as scaffolding to 

develop a middle-range theory, or as a guide for data collection and analysis (Sarker et al., 2013). 

In this study, Prospect theory was used as a lens to examine the phenomenon under investigation 

and as a descriptive framework to guide data collection and analysis. This theory provided the 

key concepts that helped understand how IS project managers engage in risk management. These 

concepts include attribute framing, reference points, and framing effect. Therefore, they were 

used as a basis for developing the interview guide and categorising empirical findings. 

3.4.3 Case selection 

Purposeful sampling was used to select this study’s cases. Purposeful sampling enabled the 

researcher to use his judgement to select cases from which the most can be learned (Merriam & 

Tisdell, 2015). According to Patton (2015), the power of purposeful sampling is “selecting 

information-rich cases to study, cases that by their nature and substance will illuminate the inquiry 

question being investigated” (p. 542). Furthermore, this type of sampling is often used with small 

samples, such as in the case study methodology (Saunders et al., 2019). The criteria for selection 

of cases were: project managers who, first, have been working in the IT and telecommunications 

industry and second, had at least three years of work experience in managing software projects. 

There are several strategies for purposeful samplings, such as maximum variation, extreme case, 

homogenous, typical case, and snowball (Patton, 2015). Also, one or more strategies can be used 

in a single study (Creswell, 2018). In this study, maximum variation and snowball sampling 

strategies were adopted. Maximum variation sampling was used to identify cases with diverse 

characteristics of interest for the study (Creswell, 2018). These characteristics included current 

position, years of experience, education, and certifications. The purpose was to identify important 

common themes that cut across different cases. Patton (2015) argues that “any common patterns 

that emerge from great variation are of particular interest and value in capturing the core 

experiences and central, shared dimensions of a setting or phenomenon” (p. 577).  

Snowball sampling, on the other hand, allowed the researcher to identify new participants by 

asking participants to refer others who meet the criteria of interest in the study (Merriam & 

Tisdell, 2015). This was especially useful because it was difficult to establish contact with project 

managers in New Zealand’s software industry. Snowball sampling is commonly used when 

reaching relatively closed, hard-to-access groups or communities (Rose et al., 2014). 

When using multiple cases, it is essential to determine the number of cases deemed sufficient for 

the study (Yin, 2018). In this study, the number of cases was determined based on theoretical 

saturation (Saunders et al., 2019; Yin, 2018), which means that no new cases were added when 

the most recent cases offered few new insights, more practically, when it became apparent that 
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the changes in the coding template were becoming increasingly minor. In total, ten cases were 

examined for this study. 

3.5 Data Collection  

According to Yin (2018) the methods of data collection that are commonly used in case study 

research include documents, archival records, interviews, direct observations, participant 

observations, and physical artefacts. For this study, interviews were selected for collecting the 

data. Interviews are described as “a construction site of knowledge” (Kvale, 1994, p. 2), where 

two (or more) individuals engage in a “conversation focused on questions related to a research 

study” (Demarrais, 2004, p. 55). 

Interviews were chosen for this study because they offer the potential to capture participants’ 

experiences and perceptions of the topic under investigation (Morris, 2015). This aligns with the 

objective of this study, which seeks to understand project managers’ perceptions of how a project 

framing develops and impacts risk management engagement. Also, interviews have several 

benefits. First, interviews allow for getting rich data at less cost than other methods (Marshall, 

2011), especially when conducting case studies of a few select individuals (Merriam & Tisdell, 

2015). Second, interviews allow for probing for additional information and examination of 

complexity (Morris, 2015). 

Interviews can take different forms, which are structured, semi-structured or unstructured 

(Merriam & Tisdell, 2015). In structured interviews, questions and their order are determined 

ahead of time. In contrast, unstructured interviews are more flexible and do not rely on a 

predetermined set of questions. Semi-structured interviews were selected for this study because 

they give the researcher more control over the interview’s topics than unstructured interviews 

(Given, 2022), but unlike structured interviews, they give participants “a great deal of leeway in 

how to reply” (Bryman & Bell, 2015, p. 481). Therefore, semi-structured interviews allow for the 

data collection to be guided by the concepts of interest, such as attribute framing, reference points, 

and framing effect, which were derived from prospect theory. These concepts were used as the 

basis for developing the interview guide. Further, semi-structured interviews allow the researcher 

to pose new questions or change the order of questions based on the participant’s responses 

(Morris, 2015). 

The interview guide included a variety of questions concerning each of the concepts of interest, 

including project framing, reference points, and framing effects. The main topics included in the 

interview guide are project perception development, project perception description, and the effect 

of project perception on risk management. Moreover, the interview guide was modified several 

times during data collection. These modifications included rephrasing complex questions or 
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adding new topics and questions; for example, the topic “project perception change” was added 

to the guide. The final interview guide is provided in Appendix A.  

Data was gathered over a 14-month period from July 2021 to September 2022. A total of 26 

interviews were conducted, each interview approximately 1.5 hours in duration. Out of 26 

interviews, seven were conducted face-to-face, and 19 were conducted online via Zoom or Google 

Meeting. All interviews were recorded and transcribed. The interview process in this study 

included five phases: the setting-up phase, the ice-breaking phase, the questioning phase, the 

probing phase, and the concluding phase. This process was based on the recommendations of 

Jovchelovitch and Bauer (2022) and Morris (2015). Table 17 provides a summary of the rules 

governing each phase of the interview process. These five steps are described in detail in the 

following sub-sections. 

 

Table 17. The phases of the interview process 

Phases Rules 

Setting-up phase 

 

Sending an introductory email to participants 

Not imposing a time or day 

Venue needs to be comfortable and secure 

Ice-breaking phase 

 

Developing a rapport with participants 

Emphasizing the interview’s confidentiality 

Questioning phase 

 

Avoiding challenging or complex questions 

No interruptions 

Displaying active listening 

Probing phase 

 

Not many “why” questions 

Asking for further details 

Concluding phase 

 

Allowing participants to add 

Verifying the transcriptions’ accuracy 

 

3.5.1 Setting up phase 

Setting up interviews is an important step for establishing rapport before the actual interview and 

ensuring its success (Morris, 2015). This included: a) sending an introductory email to each 

participant; b) setting up an appointment; and c) choosing the method of interviewing. The 

introductory email included a brief note on the purpose of the research and emphasises the 

confidentiality of the interview. A copy of the information sheet and consent form was also 

attached to this email (see Appendices B and C).  

After confirming the email and willingness, a follow-up email or phone call was made to set up 

an appointment and choose the method of interviewing (i.e., face-to-face or online). Face-to-face 

interviews were conducted in a convenient place, such as AUT premises, coffee shops, or 

participants’ offices. For online interviews, Zoom and Google Meet were used because they allow 
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for recording the interview and can be integrated with other software like Otter to automatically 

transcript the interview. 

3.5.2 Ice-breaking phase 

The interview started with a general conversation to break the ice and develop a rapport; this 

included introducing myself, explaining the purpose of the study, and conversing about general 

topics (e.g., the participant’s job). Examples of ice-breaker questions are “What is your current 

position in the company?” and “How long have you been with this company?”. This creates a 

relaxed atmosphere in which participants feel comfortable and are prepared to answer questions 

candidly and comprehensively (Brinkmann & Kvale, 2015). In addition, the participants were 

asked to sign the consent form. 

3.5.3 Questioning phase 

The participants were then asked the questions contained in the interview guide. Challenging or 

complex questions were avoided at the beginning; this could result in awkwardness or distress 

and negatively affect the rest of the interview (Leech, 2002).  In addition, interruptions were 

avoided unless required, as this could lead to missing important information or be interpreted as 

rude (Morris, 2015). However, the researcher displayed interest and active listening by using 

words such as “mm”, “right” and “yes” or non-verbally by nodding and smiling. According to 

Flick (2018), active listening demonstrates empathy and understanding with the participants. 

Interview notes were used during the interview session to help the researcher organise the 

interview, conduct a preliminary analysis, and obtain participant feedback on the veracity of the 

findings and interpretations. An example of interview notes is provided in Appendix D. 

3.5.4 Probing phase 

Probing included asking the participants to clarify, expand, or give examples of an answer. 

Examples of probing questions are “Could you please give me a more explanation on how you 

evaluate the scope attribute?”, “Does the evaluation of these attributes change over the project 

lifecycle?” and “What is meant by casual or informal way? Also, asking excessive “why” 

questions was avoided, as they could upset and confuse the participants (Morris, 2015). 

3.5.5 Concluding phase  

The interviews were concluded by asking questions such as “Would you like to add further 

information on this topic?” and “Is it okay to contact you if I have any further questions?” Further, 

the participants were asked to suggest other people who may be interested in participating in the 

study. After completion of the interviews, the audio recordings were transcribed digitally using 

the Otter software. Also, the accuracy of the transcriptions was verified by comparing them to the 

audio recordings. 
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3.6 Data Analysis  

The method used in this study to analyse data is template analysis, a particular style of thematic 

analysis (King et al., 2018). The core element of this method is the development of a coding 

template that summarises themes identified by a researcher in a meaningful way (Brooks et al., 

2015). In template analysis, it is common to identify some themes in advance of coding, which is 

called a priori themes (i.e., aspects of the research question are of particular interest) (Brooks & 

King, 2014). However, a priori themes can be redefined or removed as the template is modified 

through data analysis. Furthermore, new themes, which emerge from data, may be added to the 

template. 

Template analysis was deemed the most appropriate method for data analysis because it enables 

the use of a priori themes to guide the analysis while allowing for inductive themes to emerge 

from the data (King et al., 2018). Therefore, template analysis allows for the data analysis to be 

guided by the theoretical framework presented in Chapter 2; it offers concepts of interest such as 

attribute framing, reference points, and framing effect. These concepts were used as a priori 

themes for categorising and analysing the data. 

The MAXQDA was used to facilitate the analysis process. MAXQDA is a qualitative data 

analysis (QDA) software. It provides the following features and capabilities (Kuckartz & Rädiker, 

2019): 

• Hierarchical code system: Organising codes into hierarchical order with up to 10 levels, 

and the ability to export the entire code system with code definitions to a Word document. 

• Creative Coding: Arranging and structuring codes and themes visually on a blank canvas, 

and then transforming the final structure into the MAXQDA code system. 

• Memos: Attaching notes and comments to specific documents, codes, or data segments, 

or writing free-form memos. 

• Thematic summaries: Writing summaries of text passages assigned to specific codes on 

a case-by-case basis. 

• Visual tools: Creating visual maps to facilitate the analysis and presentation of cases, code 

relationships, summaries, and code hierarchies. 

The steps of template analysis proposed by King et al. (2018) were adapted to suit the specific 

needs of this study. Table 18 outlines the steps that were followed to apply the template analysis 

in this study. These steps are described in depth in the following subsections. 
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Table 18. Steps followed in this study to implement the template analysis 

1. Identify a priori themes in advance of coding. 

2.  Select a subset of the interview data and become familiar with the data. 

3. Code the data by assigning text segments to the relevant a priori themes and adding any new 

themes that emerge from the data. 

4. Produce the initial coding template by clustering the coded segments for the emerging and a 

priori themes into meaningful clusters and organising them hierarchically. 

5. Repeat steps 2 and 3 and modify the template until the final version of the template is 

developed. 

6. Apply post-coding analysis (e.g., by writing thematic summaries per case). 

 

3.6.1 Identifying a priori themes 

Before starting any coding, a set of a priori themes was developed based on prospect theory. 

These themes included project framing, attribute framing, reference points, and framing effect. 

Table 19 lists the a priori themes and their definitions. In the MAXQDA software, top-level codes 

were created for the a priori themes. Each code was assigned a colour and a definition; this 

definition is recorded in a code memo. 

 

Table 19. List of a priori themes used 

A priori themes Definition 

Project framing The way in which project managers interpret or frame project 

information, as well as how they describe their project framing. 

Attribute Framing A characteristic or attribute of an object (e.g., project) is described in 

either positive or negative terms. 

Reference points The comparative criteria against which other objects are evaluated or 

measured. 

Effect of project framing  The effect of project managers’ project framing on their engagement 

in risk management, including the difference between the effects of 

negative and positive framing. 

 

3.6.2 Preparing and familiarising with the data 

After developing the a priori themes, a subset of data was selected, including interview transcripts 

and notes. To prepare the interview transcripts for coding, the following transcription rules 

recommended by Kuckartz and Rädiker (2019) were used: (1) Paragraphs for interviewer and 

interviewee were introduced by a unique abbreviation, such as “T:”; (2) a blank line was inserted 

between the paragraphs to increase readability; (3) brackets were used for short interjections, e.g., 

“(A: Next attribute please)”; and (4) unclear segments of speech were identified by “(unclear)”. 

A short extract from an interview transcribed according to these rules is shown in Figure 3. 
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Figure 3. Example of a transcript 

 

I then familiarised myself with the data through an intensive reading of the interview transcripts 

and listening to the audio recordings. At this point, the interview transcripts and notes were 

imported into the MAXQDA software, where a document group was created for each participant. 

In addition, the background information (e.g., position, year of experience, highest level of 

education, etc.) was entered into the MAXQDA software as document variables. 

3.6.3 Coding of the data 

Once I felt very familiar with the data, I started working through each interview transcript and 

coding all segments of text that were relevant to my research question. If a segment of the text 

relates to one of the a priori codes, it was assigned to the appropriate code; if it could not be fitted 

into any of the a priori codes, it was assigned to the code “Other”. Overlapping coding was 

undertaken if one segment of text could be assigned to more than one code. The interviewer’s 

question was only coded if the response was not understandable on its own. Any questions that 

arose during coding were recorded in the form of in-document memos, which were inserted 

directly next to the relevant text passages. A sample of coding of interview data is shown in 

Appendix E. 

3.6.4 Producing the initial template 

After completing the coding for the first three cases, the initial coding template was created. To 

create the initial template, the coded segments for each top-level theme were clustered into 

meaningful groups to create sub-themes. For example, under the top-level code “Attribute 

Framing”, two subcodes were created, “Positive attribute frames” and “Negative attribute 

frames”, to distinguish the framing type of attributes. Under the top-level code “Effect of project 

framing”, the subcodes “Effect of attribute frames” and “Effect of project frames” were created. 

Under the code “reference points”, the subcodes “internal reference points” and “external 

reference points” were created to specify the type of reference information.  
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3.6.5 Developing the final template 

The initial template was used to code another subset of the data in an iterative process. Each 

iteration included two or three cases. Consequently, the initial template was modified after each 

iteration. This iterative process of template development was stopped when the changes in the 

template became small. Then, to finalise the template, it was applied to the entire data set, and 

additional coding refinements were made as needed. The final coding template is provided in 

Appendix F. The MAXQDA’s Smart Coding and Creative Coding tools were helpful in this 

regard. The Smart Coding tool lists all the coded segments, one below the other, and enables the 

creation of new subcodes. The Creative Coding Tool is a visual tool that can be used to organise 

codes and form a hierarchical structure of codes. Examples of the types of modifications that were 

made to construct the final version of the template are as follows: 

• Inserting new codes: New codes were created if text segments could not be fitted into any 

existing codes. For example, the new codes “Risk Disclosure”, “Discipline Level”, and 

“Risk Identification Topics” were added under the code “Risk Management 

Dimensions”. Also, the codes “Customer Category”, “Project Financial Importance”, 

“Organisation Maturity”, and “Project Complexity” were added as new attributes under 

the code “Attribute Framing”. 

• Merging codes: It was necessary to combine multiple codes that captured similar data 

into a single code. For example, the code “RM Go/No Go” and “Need to Engage in RM” 

were merged with the code “Adherence to Process”. 

• Adding new top-level codes: It was common practice to classify previously defined codes 

under new, more abstract categories. For example, the new top-level codes “Technical 

Intensity”, “Perceived Intensity”, and “Process-Related Activities” were used to group 

the codes related to risk management dimensions. Also, the attributes influencing project 

perception were categorised into “Objective Attributes” and “Subjective Attributes”.  

• Moving codes: In some cases, it was preferable to change the position of a code in order 

to construct a well-structured template. For example, the code “Risk Management 

Dimensions” was moved from its previous position as a subcode of “Project Framing 

Effect” to a top-level code. 

• Renaming codes: If the name of a code did not accurately reflect its content, it was 

changed. For example, the code “Project team” was renamed “Team skills and 

experiences” because its content was about the project team’s skills and experiences. 

3.6.6 Applying post-coding analysis 

Different forms of analysis were done after coding. For example, case-related thematic summaries 

were created using the Summary Grid and Summary Tables functions in the MAXQDA software. 
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Further, the relationships between some codes were analysed using the MAXQDA’s Code 

Relations Browser tool. Furthermore, case comparisons were carried out using the MAXQDA’s 

Compare Cases and Groups tool and an Excel spreadsheet. Figure 4 presents an example of a 

Code Relations Browser that shows the relationship between project framing effects and risk 

management dimensions. 

 

 

Figure 4. Example of a Code Relations Browser 

 

3.7 Issues of Trustworthiness 

Trustworthiness is concerned with how a researcher can persuade his or her readers (including 

self) that the study findings are worthy of attention (Lincoln & Guba, 1985). To establish the 

trustworthiness of this study, the criteria introduced by Guba and Lincoln (1985) were used. 

Lincoln and Guba (1985) use the criteria of credibility, dependability, transferability, and 

confirmability as the naturalist’s equivalents for the traditional quantitative criteria of internal 

validity, reliability, external validity, and objectivity. Furthermore, they proposed various 

strategies for establishing each of these criteria. Table 20 shows the purpose of each criterion and 

the strategies employed in this study to attain them. In the following sub-sections, these 

trustworthiness criteria and corresponding strategies are discussed. 

 

Table 20. Trustworthiness criterion and strategies employed in this study 

Trustworthiness 

criteria  

Purpose  Strategies to achieve criteria  

Credibility To establish confidence that the study 

findings are accurate and credible. 

Triangulation 

Member checks 

Adequate engagement 

Peer debriefing 

Dependability To ensure that the study findings are 

consistent with the data collected. 

Audit trail 

Transferability To enhance the possibility of applying 

the study’s findings to other contexts or 

settings. 

Thick description 

Maximum variation 
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Confirmability To ensure that the study findings are 

determined by the data and not by the 

researcher’s biases and subjectivity. 

Audit trail 

Reflexivity 

 

3.7.1 Credibility 

Credibility refers to whether a study's findings are accurate and credible from the perspective of 

the researcher, the participants, and the reader (Bloomberg & Volpe, 2012; Merriam & Tisdell, 

2015). In order to establish credibility, four strategies were employed: triangulation, member 

checks, adequate engagement, and peer debriefing. Triangulation has four different modes: the 

use of multiple investigators, methods, sources of data, and theories (Denzin & Lincoln, 1994). 

In this study, triangulation using multiple sources of data was used, which involved comparing 

and cross-checking interview data collected from follow-up interviews with the participants 

(Merriam & Tisdell, 2015). The second strategy for ensuring credibility is member checks 

(Denzin & Lincoln, 2018). Member checks allow for obtaining participants’ feedback on the 

veracity of the findings and interpretations (Creswell, 2018). This strategy entailed sending the 

interview transcripts or summaries of the researcher’s conclusion to the participants so that they 

could assess their accuracy and credibility. The third strategy is adequate engagement (Merriam 

& Tisdell, 2015). For this credibility strategy, sufficient time was spent collecting data such that 

the data became “saturated”; that is, data collection stopped when no new information emerged 

(Yin, 2018). The fourth strategy is peer debriefing or peer examination (Denzin & Lincoln, 2018). 

In this strategy, the researcher sought an external review from a person who is familiar with the 

study’s topic and methodology (Creswell, 2018). Peer debriefing was achieved through regular 

meetings with the researcher’s supervisors and the presentation of a paper at a peer-reviewed 

conference and workshops, during which the study design, emerging findings, and tentative 

interpretations were discussed. 

3.7.2 Transferability  

Transferability concerns the extent to which a study’s findings can be applied to other situations 

or contexts (Merriam & Tisdell, 2015). Transferability was addressed by the use of a thick 

description (Lincoln & Guba, 1985). This study provided a detailed description of the participants, 

as well as a detailed description of the findings with quotes from the interviews. These 

descriptions were included in the findings chapter. By providing a detailed description, the 

researcher enables the reader to determine whether and to what extent the findings can be 

transferred due to shared characteristics (Creswell, 2018). Another strategy used to enhance 

transferability is maximum variation (Merriam & Tisdell, 2015). Maximum variation was 

employed to have some variations in the characteristics of the participants (e.g., position, years 
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of experience, education); this increases the possibility of a greater range of application by readers 

or users of the study (Merriam & Tisdell, 2015). 

3.7.3 Dependability 

Dependability refers to whether a study’s findings are consistent with the data collected (Merriam 

& Tisdell, 2015). The audit trail was the main strategy used to establish dependability (Lincoln 

& Guba, 1985). An audit trail can be described as “comprising a log of all the processes followed, 

describing the small analytic leaps contributing to the analysis as a whole” (Silver & Lewins, 

2014, p. 140). In this study, the audit trail was created by: 

• Securely storing raw data, such as audio recordings of interviews, transcriptions, and field 

notes. 

• Creating various memo types (e.g., code memos, document memos, and free memos) 

within the MAXQDA software to document the coding process and ideas for analysis. 

• Maintaining multiple versions of the coding template containing the themes, definitions, 

and relationships. 

• Creating various Excel worksheets to demonstrate how the findings were derived. 

3.7.4 Confirmability 

Confirmability is concerned with establishing that a study’s findings are derived from the data, 

rather than an outcome of the researcher’s biases and subjectivity (Bloomberg & Volpe, 2012; 

Denzin & Lincoln, 1994). The primary technique for establishing confirmability is the audit trail 

(Lincoln & Guba, 1985). The audit trail was discussed under dependability criteria. Another 

strategy used is reflexivity (Merriam & Tisdell, 2015). Reflexivity means a researcher critically 

reflects on his or her assumptions, worldviews, and theoretical orientation to the relevant study 

(Merriam & Tisdell, 2015). For this strategy, I clarified my philosophical assumptions at the 

beginning of this chapter. I adopted a postpositivist stance, assuming that reality exists, but only 

imperfectly (Denzin & Lincoln, 2018). So, I believe that project managers’ subjective 

interpretation of project information influences their engagement in risk management. Prospect 

theory was used as a descriptive framework that guided the data collection and analysis. It 

provided the main concepts, such as attribute framing, reference points, and framing effect, which 

were used to develop the interview guide and categorise the empirical findings. However, during 

the interviews, the participants were given the freedom to reply. By clarifying the researcher’s 

assumptions and worldview, the reader can understand how these assumptions influenced the 

conduct of the study and shaped the interpretation (Merriam & Tisdell, 2015). 
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3.8 Ethical Consideration 

This study was conducted in accordance with the Auckland University of Technology (AUT) 

Code of Conduct for Research. Ethical approval was granted by the AUT Ethics Committee 

(AUTEC) prior to conducting the interviews on July 9, 2021. The ethics application approval 

letter is given in Appendix G. The ethical guidelines set by AUTEC were followed throughout 

the data collection to ensure the privacy and confidentiality of participants. First, participants were 

informed that their participation in this study was voluntary and that they might withdraw at any 

time. Second, pseudonyms were used to protect the identities of the participants. Third, the 

transcripts and audio recordings of interviews were securely stored as digital files in a folder on 

AUT’s OneDrive. Hard copies of the consent forms and interview notes were stored in a locked 

cabinet on AUT premises. Fourth, personal information about the participants, such as their names 

and workplace affiliations, was not revealed in the research reports or papers. 

3.9 Chapter Summary  

This chapter provided a detailed description of this study’s research approach. This study adopted 

a postpositivist paradigm and thus believes that project managers’ project framing influences their 

engagement with risk management. Since this study aimed to understand how project framing 

develops and impacts risk management engagement from the project managers’ perspectives and 

experiences, qualitative research was chosen for this study. Accordingly, multiple case studies 

were conducted by gathering data from several project managers. Cases were purposefully 

selected based on predetermined criteria; in addition, maximum variation and snowball sampling 

strategies were adopted to identify cases with diverse characteristics (e.g., position and education) 

and obtain referrals to other potential participants. Prospect theory was used as a descriptive 

framework that guided the data collection and analysis. Interviews were the primary methods used 

for collecting the data. A total of 26 semi-structured interviews were conducted with project 

managers in various IT/IS companies in New Zealand. The data was analysed using the template 

analysis style of thematic analysis, and the MAXQDA software was used to facilitate the analysis 

process. To establish the trustworthiness criteria for this study (i.e., credibility, dependability, 

transferability, and confirmability), various strategies were employed, such as member checks, 

peer debriefing, audit trail, thick descriptions, and reflexivity. In the next chapter, the key findings 

obtained from 26 interviews are discussed based on the final coding template created during the 

data analysis. 
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Chapter 4: Data Analysis and Findings 

 

4.1 Chapter Overview 

The purpose of this study is to explore how IS project managers subjectively interpret project-

related information (i.e., project framing) and how this influences their engagement in risk 

management. This chapter presents the key findings obtained from 26 interviews that were 

analysed using the template analysis style of thematic analysis. First, background information and 

case summaries for each participant are briefly presented. Following this, the findings are 

presented based on the final coding template created during the data analysis, which includes five 

main themes: attribute framing, reference points, project framing, project framing effect, and 

project framing change. 

4.2 Profile and Case Summaries of Participants 

This section presents background information about each participant. This information came from 

the data collected during the interviews and the participants’ LinkedIn profiles. To protect the 

identities of the participants, pseudonyms were used to identify them. This section also provides 

a case summary for each participant. This case summary includes four main themes: project 

framing, reference points, project framing effect, and risk management dimensions.  

The following table presents the demographics of the ten participants who were interviewed in 

this study. Participants hold a variety of titles, such as senior project manager, programme 

manager, consulting practice lead, managing director, etc. The majority of the participants (7) are 

certified project managers and have post-graduate degrees. Five of the ten participants hold a 

master’s degree, one holds a diploma, and one holds a doctorate. The majority of participants (8) 

have more than ten years of experience managing software projects, while only two have less than 

ten years of experience. 

 

Table 21. Profile of participants 

Case Pseudonym 

of 

participant 

Title Experience 

in software 

projects 

(years) 

Highest 

level of 

education 

Certified 

project 

manager 

Organisation 

1 Thomas Senior project 

manager 

15 Master Yes Duco 

2 Albert PMO manager 20 Master Yes Expert360 

3 Andrew Programme manager 21 Master Yes Vodafone NZ 

4 Fernando Senior project 

manager 

13 Master Yes Vodafone NZ 

5 Maxwell IT engineering 

manager 

15 Diploma No Vodafone NZ 



56 

 

6 Ashly Consulting practice 

lead 

18 Master Yes Axenic 

7 Singh IT transformation 

manager 

6 Bachelor No Eagle 

8 Sara Senior project 

manager 

5 Bachelor Yes Fidelity 

9 Isaac Managing director 10 Bachelor Yes OSS Group 

10 Bill Microsoft regional 

director 

20 PhD No Microsoft 

 

Thomas is a senior project manager who has over 15 years of experience in leading the delivery 

of migration and digital transformation programs for organisations in the information technology 

(IT), telecommunications, retail, government, and financial sectors in the Middle East and North 

Africa (MENA) and Asia-Pacific (APAC) regions. He held numerous positions at companies such 

as Vodafone, Duco Consultancy, and Datacom. He holds a Bachelor’s degree in Computer 

Science and a Master’s degree in Business Administration. He holds a number of certifications in 

project management, including Project Management Professional (PMP), Certified SAFe 5 

Program Consultant, Certified SAFe 5 Scrum Master, and Associate Certified Coach. Table 22 

presents the case summary for Thomas.  

 

Table 22. Case summary for Thomas 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): team skills and experiences, project time, project budget, 

project scope, project outcome materiality, relationship with customer, and 

project size. 

Reference Points  He uses the following reference points to evaluate the attributes: 

• Previous engagement with customers  

• Previous project team experience 

• Previous evaluations of attributes from similar projects (e.g., cost 

of previous similar projects) 

• Expected impact of project on end-users/customers 

• Across-project attribute comparisons (e.g., team skills/experiences 

and development technology) 

Project Framing Effect His engagement with risk management is influenced by his project frame, 

which is based on the combined evaluation of the attributes (i.e., light touch 

PM project or highly involved PM project). Engagement is also influenced 

by a single framed attribute, such as Materiality of Project Outcome.  

Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: funding, adherence to process, risk management approach, and risk 

impact and probability. 

 

Albert is a Project Management Office (PMO) manager with 20 years of experience running IT 

services projects for large companies like xpert360, GBM, IBM, SoftMEMS, and MEMSCAP. 

He is skilled in the delivery of end-to-end solutions, large-scale integration projects, bid 

management, partnership building, and subcontractor management. He holds a Bachelor of 

Science in Computer Engineering as well as a Master of Business Administration. He holds a 
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number of project management certifications, including PMP, Professional Scrum Master, High 

Performance Leadership Program, and PMO. Table 23 presents the case summary for Albert. 

 

Table 23. Case summary for Albert 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): project objectives and drivers, project outcome 

materiality, project budget, project time, project complexity, project scope, 

and organisation maturity. 

Reference Points He uses the following reference points to evaluate the attributes: 

• Attributes evaluations based on expert judgements 

• Previous evaluations of attributes from similar projects (e.g., Time 

of previous similar projects) 

• Similar projects frequency 

• Expected impact of project on end-users/customers 

• Project-generated system alternatives 

• Across-project attribute comparisons (e.g., project scope and 

project size) 

Project Framing Effect His engagement with risk management is influenced by his project frame, 

which is based on the combined evaluation of the attributes (i.e., high-risk 

project, medium-risk project, or low-risk project). Engagement is also 

influenced by a single framed attribute, such as Materiality of Project 

Outcome and Organisation Maturity, and a set of key attributes negatively 

impacting project success factors of stakeholders. 

Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: funding, time investment, human resources involvement, discipline 

level, details and documentation, and risk identification topics. 

 

Andrew is currently a programme manager. He has 25 years of experience in designing, 

constructing, developing, and delivering new solutions for major ICT vendors, as well as mobile 

and fixed operators. He worked for multiple companies in Egypt, Qatar, and New Zealand, 

including Etisalat, Siemens, and Vodafone. He has a Bachelor’s in Telecommunications 

Engineering and a Master’s in Business Administration. Certifications in project management he 

holds include Scrum Master, Prince2 Foundation, Agile at Work: Planning with Agile User 

Stories, and Learning Program Management. Table 24 presents the case summary for Andrew. 

 

Table 24. Case summary for Andrew 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): project outcome materiality, regulatory and contractual 

obligations, project budget, documentation quality of existing solution, team 

skills and experiences, and project time. 

Reference Points He uses the following reference points to evaluate the attributes: 

• Attributes evaluations based on expert judgements 

• Previous project team experience 

• Expected impact of project on end-users/customers 

• Expected impact of project on revenues 

• Across-project attribute comparisons (e.g., allocated project budget 

and estimated project budget) 
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Project Framing Effect His engagement with risk management is influenced by his project frame, 

which is based on the combined evaluation of the attributes (i.e., high-risk 

severity project, medium-risk severity project, or low-risk severity project). 

Engagement is also influenced by a group of framed attributes, which 

include the highest priority attributes identified based on project owner 

proprieties. 

Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: funding, risk disclosure, risk response strategies, and risk impact 

and probability. 

 

Fernando is a senior project manager. He has been working in this field for 13 years and has 

completed 30 projects involving software and infrastructure. He worked for several companies in 

Qatar and New Zealand, including ITS, GBM, Vodafone, and Instillery. He has a Master’s degree 

in Banking and Finance in addition to his Bachelor's degree in Information Technology. He is 

certified as an Agile Certified Practitioner and Project Management Professional (PMP). Table 

25 presents the case summary for Fernando. 

 

Table 25. Case summary for Fernando 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): project time, project budget, customer category, team 

skills and experiences, relationship with customer, and project size.  

Reference Points  He uses the following reference points to evaluate the attributes: 

• Previous engagement with customers 

• Project team's working history 

• Similar projects frequency 

• Number of business units/areas affected by project 

• Across-project attribute comparisons (e.g., project budget and 

estimated project effort) 

Project Framing Effect Each framed attribute influences his engagement with a particular dimension 

of risk management. For instance, the Budget attribute affects the level of 

detail and documentation for risk management.  

Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: details and documentation, adherence to process, and risk impact 

and probability. 

 

Maxwell currently holds the position of IT engineering manager. Most of his experience is in 

enterprise architecture and business support system (BSS) transformation. He was employed by 

a variety of companies in both New Zealand and the Middle East, including Vodafone, Nokia, 

Spark, Etisalat, and Siemens. His education includes a Bachelor of Science degree in 

Communication and Electronics as well as a Diploma in Computer Systems Networking. Table 

26 presents the case summary for Maxwell.  
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Table 26. Case summary for Maxwell 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): project scope, project domain, team skills and 

experiences, development technology, project size, and relationship with 

customer. 

Reference Points  He uses the following reference points to evaluate the attributes: 

• Previous engagement with customers 

• Previous project team experience 

• Similar projects frequency 

• Required skill set 

Project Framing Effect The combined evaluation of the attributes provides him with a positive or 

negative view of the project. A positive (or negative) project view indicates 

a low (or high) project risk. This project view (frame), in turn, affects his 

engagement with risk management. 

Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: funding, time investment, human resources involvement, details 

and documentation, and adherence to process. 

 

Ashly currently holds the position of consulting practice lead. In his 18 years of experience, he 

has implemented ISO 27001, PCI-DSS, risk assessment, service organisation control, and 

information security awareness and training for clients in the financial, industrial, government, 

media, telecommunications, and energy sectors in New Zealand and the Arabian Gulf. Among 

the companies he has worked for are Axenic Ltd., Meridian Energy, Alcatel, and Securemisr. He 

holds a bachelor’s degree in engineering and a master’s in management information systems. In 

addition, he is ISO 27001 Lead Auditor certified. Table 27 presents the case summary for Ashly. 

 

Table 27. Case summary for Ashly 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): project outcome materiality, complexity of business 

processes, regulatory and contractual obligations, stakeholders’ appetite, 

project budget, and project time. 

Reference Points  He uses the following reference points to evaluate the attributes: 

• Expected impact of project on end-users/customers 

• Project-generated system alternatives 

• Regulatory fines 

• Across-project attribute comparisons (e.g., project time and project 

team size) 

Project Framing Effect Each framed attribute influences his engagement with one or more 

dimensions of risk management; for instance, the Materiality of Project 

Outcome attribute affects the budget allocated and the level of detail and 

documentation for risk management. A group of framed attributes also 

influences engagement.  

Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: funding, time investment, human resources involvement, risk 

reviews frequency, details and documentation, risk impact and probability, 

and risk response strategies. 
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Singh is an IT transformation manager with over 16 years of experience working in the IT 

industry, both in-house and for vendors. He worked for a variety of New Zealand companies, 

including Eagle Technology, Linfox, and Spark Digital, in roles such as IT infrastructure and 

operations manager and senior infrastructure manager. He has a Bachelor’s degree in Information 

Systems and Technology. Table 28 presents the case summary for Singh. 

 

Table 28. Case summary for Singh 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): project size, development technology, project scope, and 

project outcome materiality.  

Reference Points  He uses the following reference points to evaluate the attributes: 

• Similar projects frequency 

• Expected impact of project on business units/areas 

• Expected impact of project on end-users/customers 

• Size of business units/areas affected by project 

• Resources availability in market 

• Number of deployment locations 

• Across-project attribute comparisons (e.g., project size and 

allocated project budget) 

Project Framing Effect His engagement with risk management is influenced by his project frame, 

which is based on the combined evaluation of the attributes (i.e., 

straightforward project or complex project).  

Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: funding, time investment, human resources involvement, tools and 

techniques usage, risk reviews frequency, adherence to process, and risk 

management approach. 

 

Sara is a senior project manager who has been running software projects for 5 years. She has held 

positions at companies in the UK and NZ, including Confluence and Fidelity Life Assurance. She 

is PRINCE2 Foundation and Practitioner certified and has a Bachelor’s Degree in Literature. 

Table 29 presents the case summary for Sara. 

 

Table 29. Case summary for Sara 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): stakeholders’ appetite, project time, team skills and 

experiences, project outcome materiality, project complexity, and project 

scope. 

Reference Points  He uses the following reference points to evaluate the attributes: 

• Similar projects frequency 

• Expected impact of project on business units/areas 

• Integration intensity with existing systems 

• Number of required skills 

Project Framing Effect Her engagement with risk management is influenced by her project frame, 

which is based on the combined evaluation of the attributes (i.e., low-risk 

project, medium-risk project, or high-risk project). Engagement is also 

influenced by a single framed attribute, such as Stakeholders' Appetite. 
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Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: funding, time investment, risk reviews frequency, and details and 

documentation. 

 

Isaac has 10 years of expertise managing software projects and currently holds the managing 

director position. He worked for a variety of companies in the United Kingdom and New Zealand, 

including TelstraClear, Telecom New Zealand, OSS Group Ltd., Eclipse Computing, and 

Datamatic Networks, in roles such as project manager, middleware consultant, and product 

manager. He has a Bachelor’s in Accounting. He is certified as a PRINCE2 Project Management 

Practitioner. Table 30 presents the case summary for Isaac. 

 

Table 30. Case summary for Isaac 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): project objectives and drivers, project outcome 

materiality, and regulatory and contractual obligations. 

Reference Points  He uses the following reference points to evaluate the attributes: 

• Expected impact of project on end-users/customers 

• Expected impact of project on revenues 

Project Framing Effect The combined evaluation of the attributes forms his view or frame of a 

project (i.e., light touch project, risk-centric project or high-risk project). 

This project frame is indication of how important the risk is for the project. 

Therefore, his engagement with risk management is influenced by the 

project frame. 

Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: funding, time investment, and details and documentation. 

 

Bill is a Microsoft regional director and a professor of computer science. In addition, he is a 

member of the ISO advisory committee responsible for publishing the official Arabic versions of 

worldwide IT standards. He has over 25 years of experience in the ICT industry and has completed 

over a hundred projects for national, regional, and international clients. He has received numerous 

international awards in the field of ICT, including Microsoft’s Golden Global Impact Award and 

the Most Valuable Professional (MVP) award for 15 years in the software engineering and cloud 

fields. Table 31 presents the case summary for Bill. 

 

Table 31. Case summary for Bill 

Project Framing He relies on the following attributes to build a perception of a project 

(project framing): customer category, project size, project financial 

importance, project time, project complexity, project outcome materiality, 

and project scope. 

Reference Points  He uses the following reference points to evaluate the attributes: 

• Similar projects frequency 

• Company’s current financial situation 

• Expected impact of project on end-users/customers 



62 

 

• Resources availability in market 

• Across-project attribute comparisons (e.g., project size and 

expected project revenue) 

• Complexity of features list 

• Expected simultaneous transactions volume 

Project Framing Effect First, he calculates the total risk value for the project based on the evaluation 

of these attributes; second, this value is divided by the expected revenue 

from the project to calculate the loss percentage due to the project's risk; and 

finally, he determines the appropriate approach for managing risks based on 

this percentage (e.g., if the percentage is greater than 50%, a dedicated team 

is assigned to monitor and manage risks). 

Risk Management 

Dimensions 

The following risk management dimensions are affected by his project 

framing: funding, human resources involvement, tools and techniques usage, 

details and documentation, and risk management approach. 

 

4.3 Attribute Framing 

The first section of the findings describes the various attributes that participants consider when 

forming a perception or view of a software project. Table 32 lists the names of the attributes 

provided by participants and their paraphrased names. 

 

Table 32. Names and paraphrases of the attributes 

Paraphrased attributes names Attributes’ names given by 

participants 

Participants  

Project budget Budget  Andrew, Albert, Ashly, Thomas 

Budget constraint Fernando 

Complexity of business 

processes 

Business process supported Ashly 

Customer category Customer category Bill 

Nature of business Fernando 

Relationship with customer Customer complexity and 

relationship 

Thomas 

Previous relation with customer  Fernando 

Relationship with customer Maxwell 

Documentation quality of 

existing solution 

Documentation of existing 

solutions or functionality 

Andrew 

Project outcome materiality Impact of project outcome  Andrew 

Business outcome Ashly 

Impact of project on business 

productivity 

Singh 

Impact of project outcome on 

business 

Albert 

Project impact Sara 

Project criticality Criticality of project Bill 

Project criticality Thomas 

Organisation maturity  Client maturity Albert 

Project complexity Complexity of project Sara 

Complexity of solution delivery Albert 

Technical complexity  Bill 

Project financial importance Expected revenue from the 

project 

Bill 

Project objectives and drivers Business benefits or objectives Albert 

Project size Project size Maxwell, Singh, Thomas 
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Scale and size of project  Bill 

Size of project Fernando 

Regulatory and contractual 

obligations 

Legal, regulatory and 

contractual obligations 

Ashly 

Regulatory compliance   Andrew 

Rules and government 

regulations 

Isaac 

Project scope Scope Albert, Bill, Maxwell, Singh, 

Sara, Thomas 

Stakeholders’ appetite Company’s risk appetite Sara 

Stakeholders Ashly 

Team skills and experiences Project team experience Fernando 

Resources skill set  Andrew 

Team capabilities and skills Thomas 

Team experience and size Sara 

Team skills Maxwell 

Development technology Technology Maxwell, Singh 

Project time Go-live date Andrew 

Length of the project Sara 

Schedule Albert 

Time Ashly, Bill 

Time restriction   Fernando 

Timeline Thomas 

Project domain Project area Maxwell 

 

These attributes were divided into two major categories: objective attributes and subjective 

attributes. Objective attributes are directly associated with objective facts about a software 

project, such as the project budget, project time, project scope, regulatory and contractual 

obligations, and development technology. Subjective attributes, on the other hand, are based on 

the personal judgement of IS project managers and include project criticality, project complexity, 

project outcome materiality, and project financial importance. 

In attribute framing, a characteristic or attribute of an object (e.g., a project) is described in either 

positive or negative terms (e.g., using positive or negative adjectives). Thus, statements 

describing any of the identified attributes were classified as either positive or negative attribute 

frames. Examples of positive and negative attribute frames are shown in Table 33. 

  

Table 33. Examples of positive and negative attribute frames 

Attribute frame Frame 

type 

Attribute 

Very tight budget (Fernando) Negative Project budget  
Budget, I would say was not suitable (Albert) Negative 

Budget allocated is really suitable (Albert) Positive 

Enough budget (Ashly) Positive 

Business processes supported are not well defined 

(Ashly) 

Negative Complexity of business 

processes 

Unknown or undocumented business processes (Ashly) Negative 
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With automating loosely defined or unknown business 

processes (Ashly) 

Negative 

Business processes supported that are related to 

diagnosing patients are very well-defined processes 

(Ashly) 

Positive 

Well-defined business process (Ashly) Positive 

It is a low-maturity project management organisation 

(Albert) 

Negative Organisation maturity  

Dealing with a high mature client or vendor (Albert) Positive 

It [project] was more complex because there were more 

integrations to be done (Sara) 

Negative Project complexity  

Complexity of the solution as I said, this has been done 

before and even i've i've worked on a project like that. So 

kind of Yeah, for me, it was a low (Albert) 

Positive 

I have bad [customer] relation (Fernando) Negative Relationship with customer 

They [cutomer] were a bit unknowledgeable (Maxwell) Negative 

Customer with a good relation (Fernando) Positive 

Customer is mainly the NTRA which is known customer 

and knowledgeable customer (Maxwell) 

Positive 

Customer is somebody who i've dealt with before, and I 

know and have a good relation (Maxwell) 

Positive 

We had a very good relationship with the customer 

(Thomas) 

Positive 

Documentation of existing functionality and solution was 

very poor (Albert) 

Negative Documentation quality of 

existing solution 

Project is really classified as mission-critical (Albert) Negative Project outcome materiality 

This is a mission-critical system because it will affect all 

the crew who will be flying or their aeroplane (Albert) 

Negative 

We are delivering a project for an airport, this is a 

mission-critical for the country (Albert) 

Negative 

It is a business-critical system at the heart of the business 

(Isaac) 

Negative 

That is a critical system in terms of the business 

outcomes (Ashly) 

Negative 

Project actually was not mission critical or business 

important (Albert) 

Positive 

It [project] is business as usual (Andrew) Positive 

Project which could be classified as business as usual or 

normal operational system (Albert) 

Positive 

Impact on the productivity of the business is minimal 

(Singh) 

Positive 

This is extremely critical projects (Bill) Negative Project criticality 

Critically of project is high (Thomas) Negative 

Project is very critical to the company (Thomas) Negative 

That’s a critical project for, you know, hospital system 

that might threaten people life (Thomas) 

Negative 

Complicated legal, regulatory, and contractual 

obligations (Ashly) 

Negative Regulatory and contractual 

obligations 

Massive legal, regulatory and contractual obligations 

(Ashly) 

Negative 

Regulations were not so complicated (Ashly) Positive 

Scope was not really detailed enough (Maxwell) Negative Project scope 

High level, vague or undetailed scope (Thomas) Negative 

Scope, it is vague (Thomas) Negative 
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Scope is really well defined and detailed enough (Albert) Positive 

Scope was very well written (Albert) Positive 

Scope is clear (Maxwell) Positive 

Very constrained scope (Sara) Positive 

Scope was very well documented (Thomas) Positive 

Scope is very straightforward (Singh) Positive 

Size of the project is huge (Singh) Negative Project size 

Project size is huge (Thomas) Negative 

Project size, it was a big project (Maxwell) Negative 

Size of the project is small (Singh) Positive 

Project size is okay (Fernando) Positive 

Team skills that was also actually not fit (Maxwell) Negative Team skills and experiences 

Team skills were fit (Maxwell) Positive 

Project team has the right skills for the technology to 

build this project (Thomas) 

Positive 

Team has the right capability (Thomas) Positive 

Experienced project project team (Fernando) Positive 

We were migrating to a new technology, it was not really 

well known (Maxwell) 

Negative Development technology 

I’m dealing with a bit of an unknown technology (Singh) Negative 

New technology that has never been used before (Singh) Negative 

It is known technology for us (Maxwell) Positive 

Old technology (Singh) Positive 

Schedule was very tigh (Albert) Negative Project time 

Timeline was very aggressive and was not really realistic 

(Albert) 

Negative 

Aggressive timeline (Thomas) Negative 

Go live date was another challenging thing, because our 

evaluation highlighted that it is impossible to meet 

(Albert) 

Negative 

Schedule was a good schedule (Albert) Positive 

Timelines was relaxed (Thomas) Positive 

It [go-live date] was easy to meet (Andrew) Positive 

It [schedule] wasn't tight (Albert) Positive 

 

 

Table 34 provides examples of positive and negative adjectives used in attribute framing. It is 

interesting that some positive adjectives, when combined with a specific attribute, form a negative 

attribute frame, and vice versa; for instance, when the positive adjective “new” is used with the 

development technology attribute, this attribute’s description or frame is negative. Participants 

sometimes use a positive adjective with denial to describe an attribute negatively, and vice versa. 

 

Table 34. Examples of positive and negative adjectives used in attribute framing 

Attribute  Positive adjectives Negative adjectives 

Project budget Suitable, Sufficient, Enough Tight, Wrong 

Complexity of business 

processes 

Well-defined, Documented 

Defined, Easy 

Unknown, Undocumented, 

Complicated 

Organisation maturity High, Mature Low 
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Project complexity Low Complex 

Relationship with customer Good, Known, Knowledgeable, 

Friendly, Okay 

Less, Bad, Unknowledgeable, 

Challenging 

Documentation quality of 

existing solution 

Good Poor 

Project outcome materiality Business-as-usual, Normal, 

Standard, Minimal 

Mission-critical, Critical, 

Business-critical, High, 

Business-important, Crucial, 

Significant, Dependent 

Regulatory and contractual 

obligations 

Standard, Low Complicated, Massive 

Project scope Detailed, Enough, Well-written, 

Achievable, Clear, Well-

defined, Constrained, 

Documented, Measurable, 

Reasonable, Specific, 

Straightforward 

Undetailed, High-level, Vague, 

Unclear 

Project size Small, Okay Huge, Big, Large 

Team skills and experiences Fit, Fresh, Right, 

knowledgeable, Experienced 

 

Development technology New, Known Old, Scarce, Unknown 

Project time Realistic, Good, Relaxed, Easy, 

Enough 

Tight, Aggressive, Challenging, 

Impossible, Difficult 

 

4.4 Reference Points 

This section of the findings presents how participants evaluate the attributes that influence their 

perception of a project. All participants mentioned different standards or comparison criteria (i.e., 

reference points) they use to evaluate the attributes. For instance, in assessing the project time, it 

may be compared to the time of previous similar projects (i.e., the reference point). Table 35 

illustrates how the reference points were derived from the responses of the participants. 

 

Table 35. Examples of how reference points elicited 

Participant Quote  Attribute Reference points elicited 

Is it an aggressive timeline or pretty much relaxed? This is 

identified from the when I compare the project timelines to 

the average time to market or average timelines for 

similar projects. (Thomas) 

Project 

time 

- Average timeline of 

previous similar projects 

Skill set when we say it's matching the purpose or fitting 

for purpose or not we are mainly speaking about if the 

team skills are matching the technology used in delivering 

the project or not. (Andrew) 

Team skills 

& 

experiences 

- Technology used to build 

project  

So you measure this by simply saying the impact of the 

project on the productivity is it the low impact is it the 

high impact. Basically the number of end users impacted 

or the functions or the business unit impacted. (Singh) 

Project 

outcome 

materiality 

- Number of end-users 

impacted by project 

- Number of business units 

impacted by project 

Complexity of the project is slightly different in my view. 

So this is mostly around the number of different skills that 

is needed to develop the project. So same thing requires a 

lot of coordination and probably will require specific 

people to be a variable at specific time. And this is also the 

Project 

Complexity 

- Number of required 

skills  

- Integration intensity with 

existing systems 
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idea of integration with whatever is existing already. 

(Sara) 

When we speak about the size we evaluate the size of the 

project, according to two numbers, the revenue, the 

expected revenue from the project and the time needed to 

build this project, the time that we think is fair enough to 

build this projects away of the customer request the time 

that is defined by the customer. (Bill) 

Project size - Expected project revenue  

- Estimated project time  

 

According to the source of reference, reference points were classified as either internal or external. 

Internal reference points are retrieved from memory and formed based on project managers’ past 

experience. External reference points are obtained from the information acquired during the 

development of the project’s perception (framing). On the other hand, reference points were 

classified based on the type of reference into historical references, project attribute references, 

organisational and environmental references, technical references, and expert judgement 

references.  

Historical references include past similar projects (including previous evaluations of attributes 

and projects frequency), previous project team experience, and previous experience with 

customers. Some examples of participants’ responses are given below: 

Do we have a tight budget or we have an allowance for contingency? And again, this is by 

comparing the project budget to the average actual cost of similar delivered projects. 

(Thomas) 

Complexity of the solution as I said, this has been done before and even I've worked on a 

project like that. So kind of Yeah, for me, it was a low. (Albert) 

If my scope is very straightforward, something that we've delivered a number of times to 

similar types of clients. (Singh) 

This [relationship with customer] can be measured somehow by how many management 

escalations received from the customer in previous engagements, how easy and fast the 

invoicing between the parties. (Fernando) 

Project attribute references refer to any project-specific attribute, such as budget, schedule, or 

revenue, which can be used to evaluate other attributes; for instance, the project budget, revenue, 

and team size can be used to evaluate the project size. Some examples of participants’ responses 

are given below: 

The time restriction we have to compare it with the effort required to deliver the project this 

is how you evaluate this time. (Fernando) 
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So is it a big project? Is it a small project and that that can be based on a number of things. 

So based on the cost of the project associated with it, that's a good indication how much 

investment is going into this project. (Singh) 

We evaluate the size of the project according to two numbers, the expected revenue from the 

project and the time needed to build this project. (Bill) 

Organisational and environmental references are a set of indicators for a project’s context and 

potential impact, which include the expected impact of the project (on end-users/customers, 

revenues, or business units/areas), resources availability in the market, the organisation’s current 

financial situation, project-generated system alternatives, and regulatory fines. Some examples of 

participants’ responses are given below: 

The importance of the project increases depending on the financial situation of the company. 

(Bill) 

What is the impacted number of customers impacted by the outcome of this project? And 

also, what customer segment is impacted? So maybe it's a business segment or consumer 

individuals or big companies. (Andrew) 

Also, if the system does not have any alternatives, like for example, in banks if the bank 

completely relies on automation and there is no manual work, this would also be a huge 

impact. (Albert) 

It could be a scarce technology where even that technology exists for years and years, but 

there's only a handful of people know how to use this technology. (Singh) 

Technical reference points are a set of criteria related to software development, such as expected 

simultaneous transactions volume, deployment scale, number of integrations with existing 

systems, and required skill set. Some examples of participants’ responses are given below: 

Actually, when we talk about the scale, it's related to two numbers. The first one is the 

expected amount of simultaneous transactions. So as much as the simultaneous transactions 

are huge, the scale is huge. (Bill) 

Complexity of the project is slightly different in my view. So this is mostly around the number 

of different skills that are needed to develop the project. (Sara) 

Expert judgement references refer to the standards suggested by others, such as evaluating the 

complexity attribute of a project based on a solution architect. Some examples of participants’ 

responses are given below: 
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For that I use my previous experience if I have similar experience running or delivering a 

project like that, if not, I refer to the expert judgement to help me in understanding if this 

budget really would be a concern or not. (Albert) 

We can have poor documentation or good documentation, and based on being poor or good, 

this will impact our project severity. And this comes after technical evaluation of the 

technical team who are going to deliver the project. (Andrew) 

Table 36 displays the various reference points used to evaluate each attribute, as well as their 

source and type.  

 

Table 36. Reference points used in attributes evaluation 

Attribute  Reference points Reference type Reference 

source 

Development 

technology 

Previous project team experience Historical External 

Similar projects frequency Historical Internal 

Resources availability in market Organisational/Environmental External 

Documentation 

quality of existing 

solution 

Project team evaluation of 

existing system documentation 

Expert judgement  External 

Project budget Evaluation of budget based on 

experts 

Expert judgement  External 

Cost of previous similar projects Historical Internal 

Estimated project effort Project Attribute External 

Estimated project budget  Project Attribute External 

Project 

complexity 

Evaluation of complexity based 

on experts 

Expert judgement  External 

Similar projects frequency Historical Internal 

Resources availability in market Organisational/Environmental External 

Development technology Project Attribute External 

Complexity of features list Technical External 

Integration intensity with 

existing systems 

Technical External 

Number of required skills  Technical External 

Project criticality Expected impact of project on 

end-users/customers 

Organisational/Environmental External 

 

Project domain Similar projects frequency Historical Internal 

Project financial 

importance 

Company’s current financial 

situation 

Organisational/Environmental External 

Project outcome 

materiality 

Expected impact of project on 

business units/areas 

Organisational/Environmental External 

Expected impact of project on 

end-users/customers 

Organisational/Environmental External 

Expected impact of project on 

revenues 

Organisational/Environmental External 

Project-generated system 

alternatives 

Organisational/Environmental External 

Project scope Scope of previous similar 

projects 

Historical Internal 

Similar projects frequency Historical External 

Estimated or allocated budget Project Attribute External 

Estimated or allocated time Project Attribute External 
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Project size Project Attribute External 

Project size Size of previous similar projects Historical External 

Size/number of business 

units/areas affected by project 

Organisational/Environmental External 

Number of end-users/customers 

affected by project 

Organisational/Environmental External 

Estimated or allocated budget Project Attribute External 

Estimated or allocated time Project Attribute External 

Expected project revenue Project Attribute External 

Project team size Project Attribute External 

Expected simultaneous 

transactions volume 

Technical External 

Number of deployment locations Technical External 

Project time Evaluation of time based on 

experts 

Expert judgement  External 

Time of previous similar 

projects 

Historical Internal 

Estimated project effort Project Attribute External 

Estimated project time Project Attribute External 

Regulatory & 

contractual 

obligations 

Regulatory fines Organisational/Environmental External 

Relationship with 

customer 

Previous engagement with 

customer 

Historical Both 

Team skills & 

experiences 

Previous project team experience Historical External 

Project team’s working history Historical External 

Similar projects frequency Historical External 

Development technology Project Attribute External 

Required skill set Technical External 

 

4.5 Project Framing  

This section of findings presents how a project framing is developed and described. On the one 

hand, participants form their perception of a project (i.e., project framing) by evaluating a set of 

objective and subjective attributes of the project, and this evaluation is determined by reference 

points. Thus, the evaluated attributes form the project framing. Furthermore, many participants 

indicated that the aggregated evaluation of the attributes provides them with an overall perception 

of the project (i.e., the project frame). For example, a project frame can be an indication of the 

project’s overall risk, such as a low-risk project, medium-risk project, or high-risk project. 

Participants expressed this point in the following ways: 

So these attributes will identify whether or not this project is a light touch project 

management engagement required or it's a highly involved project management 

engagement. (Thomas) 

So, it's based on the compound evaluation of the different attributes, I would get a perception 

of, I'm about to run or about to deliver a project of a high or medium or low risk. (Albert) 

The overall project perception here for me, it's a pretty straightforward project. We've done 

it before many times we're applying it to a single site or location. The impact on the 
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productivity is standard. So that already gives me a perception that it's a pretty 

straightforward project. (Singh) 

At the end of the day, we actually we build with these inputs and evaluating them, the 

perception of the project which in our case, that was something or you know around a 

medium risk for us and mainly this is affected by the undetailed scope, as well as the project 

size. (Maxwell) 

So all of the attributes together should give you an idea of the level of unknown. So the most 

the more unknown and the more risky the project is. (Sara) 

On the other hand, when participants were asked to share their views of recent projects, they 

communicated their views by describing the attributes in negative or positive terms (i.e., attribute 

framing). An example of a project with a negative view in the MAXQDA software is provided in 

Appendix H. 

4.6 Effect of Project Framing on Risk Management  

This section presents the findings regarding how IS project managers’ framing of project 

information affects their engagement in risk management. It is revealed that engagement in risk 

management has multiple dimensions. These dimensions were grouped into three categories: (1) 

technical intensity, which included funding, time investment, human resources involvement, tools 

and techniques usage, and risk reviews frequency; (2) perceived intensity, which included 

discipline level, details and documentation, adherence to process, and risk management approach; 

and (3) process-related activities, which included risk impact and probability, risk identification 

topics, risk disclosure, and risk response strategies. In Tables 37, 38, and 39, definitions and 

examples of participants’ responses are provided for each of these dimensions of risk management 

engagement. 

 

Table 37 Definitions and examples of participants’ responses for the technical intensity dimensions 

Risk 

management 

dimension 

Definition Participant quote 

Funding The proportion of the project budget 

that is allocated to risk management 

I would assume that I would need could be up 

to 10% of the project budget to be kept aside 

for the risk management practice. (Albert) 

Time 

investment  

The proportion of the project 

duration that is allocated to risk 

management 

So as I mentioned beginning this is actually in 

the budget it's 5% to 10% and normally I keep 

the same time buffer for risk activities in 

general for the whole project. (Maxwell) 

Human 

resources 

involvement 

The extent to which key project 

stakeholders, such as team members, 

product owners, and business unit 

representatives, participate in the 

I would need myself as a project manager 

plus the core team, at least for the initial 

assessment and I would be able to run alone 
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initial risk assessment and 

subsequent reviews. 

without engaging any of the team members 

the different reviews of the risks. (Albert) 

Tools and 

techniques 

usage 

The degree to which the available 

tools and techniques, such as risk 

registers and SWOT analysis, are 

utilised in the risk management 

process. 

When I'm identifying the risks involved in a 

project I use a register a risk register, I can 

use surveys that are handed out to end users. 

And again, in the next phase, I will use my 

SWOT analysis, will go through a metrics of 

alignment of risk and capabilities. (Singh) 

Risk reviews 

frequency 

How often the risk management 

activities are performed throughout 

the project life cycle. 

It is not expected that you do that risk 

assessment more than once at the beginning 

of the project. (Ashly) 

 

Table 38 Definitions and examples of participants’ responses for the perceived intensity dimensions 

Risk 

management 

dimension 

Definition Participant quote 

Discipline 

level  

The level of rigour in risk 

management practices, reflecting 

the level of commitment, 

responsibility, and seriousness 

within the risk management team. 

This would require a very rough and 

disciplined risk management practice in the 

project, this would you know identify how 

serious is the practice been taken within the 

working group of risk management, this would 

really build a discipline in terms of the 

accountability and responsibility of people 

how are owning risks. (Albert) 

Details and 

documentation 

The extent of thoroughness and 

documentation of the risk 

management process 

If it's a high-risk project with a very strong 

layer of risk management, and lots of 

communication, lots of writing lots of 

documentation about risk. (Isaac) 

Adherence to 

process 

The degree to which the formal 

practices of risk management are 

followed (i.e., identification, 

analysis, response planning, and 

monitoring) 

I need to allow the time to follow the risk 

management approach and the best practice 

outlined. So basically identifying the risks, 

analysing these risks, putting enough plans to 

mitigate it, and the implementation process 

and making sure I'm monitoring this all the 

way through that process. (Singh) 

Risk 

management 

approach 

The approach or strategy, such as 

proactive or reactive, adopted to 

address and manage risks 

It's pretty much dealing with the risks as 

issues like whenever it's appeared and become 

an issue, then it's a reactive mode, rather than 

proactive. (Thomas) 

 

Table 39 Definitions and examples of participants’ responses for the process-related activities 

Risk 

management 

dimension 

Definition Participant quote 

Risk impact 

and 

probability 

The assessment of the potential 

severity and likelihood of 

occurrence of risks 

So the nature of business determines how 

escalation or how far you will go with 

escalation of the risk severity. (Fernando) 

Risk 

identification 

topics 

The main topics that direct the 

process of identifying potential 

risks 

This would be the main two themes for 

triggering the identification of risks related to 

those two key attributes. (Albert) 
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Risk 

disclosure 

The degree to which risk-related 

information is communicated 

throughout an organisation 

We have different levels of risk awareness 

within our organisation where we can raise 

the awareness within the project or we can 

raise it to the level of the IT leadership team 

or even go higher to the executive level. 

(Andrew) 

Risk response 

strategies 

The selection of appropriate risk 

response strategies for the project 

risks, such as accepting, mitigating, 

or transferring 

We work mainly in two dimensions, early 

mitigation of the risk or transferring the risk. 

(Albert) 

 

Most participants reported how their overall project perception (or project frame), such as whether 

it is a low-risk project, high-risk project, or light-tough project, influences their engagement with 

risk management. For example, when the project frame is a low-risk project (positive project 

frame), 5% or less of the project budget is allocated for risk management, whereas for a high-risk 

project (negative project frame), 20% or more is allocated. In all cases, the technical and perceived 

intensity of risk management is low when the project frame is positive, whereas it is high when 

the project frame is negative.  

For projects with a positive frame, project managers tend to allocate a small proportion of the 

project’s budget and duration to risk management, ranging from 1 to 10% on average. Human 

resources involvement in risk management is typically limited, with only the core project team 

and a few client representatives participating in the initial risk assessment, but subsequent reviews 

are typically administered by project managers. There is a tendency to rely on predefined risk lists 

rather than utilising all available tools. Compliance with formal risk management processes is not 

always rigorous, and some project managers believe that carrying out each step is unnecessary. 

The risk management process is often not meticulous, with little documentation. Most project 

risks are accepted, and risk awareness is generally confined within the project team. Finally, the 

approach to risk management is often informal or ad hoc, based on lessons learned from previous 

projects. Some examples of participants' responses are given below: 

So if the project is a light touch from the early beginning, only budget around one 1% to 2% 

for the risk management. It's minimum, it's almost minimum almost none, which for example, 

there is no workshop for risk management. I'm not going through the probability of each risk 

and the severity for each risk and then identify the score. There is no risk response plan or 

reports or something like that. (Thomas) 

So, the way we would answer mitigate the risk would be through building contingency into 

the budget. So low risk project typically is less than 10% contingency. (Sara) 

For the positive project, so I'll be intending to get you know, a blended team junior and 

seniors because actually the unknowns are really few. (Maxwell) 
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Yeah. So as I mentioned beginning this is actually in the budget it's 10% five to 10% and 

normally I keep the same time buffer for risk activities in general for the whole project, again, 

this is from those are the projects which I have positive perception or positive view on it. 

(Maxwell) 

So, if it is a low severity project, maximum I can go for 5% of the project budget for risk 

management. (Andrew) 

For low severity projects, most of the risks we tend to accept the risks because mainly this is 

a low severity project. (Andrew)  

For projects with a negative frame, project managers tend to allocate a greater proportion of the 

project’'s budget and duration to risk management, ranging from 10% to 25% on average. Human 

resources are more heavily involved, including the core team, subject matter experts, and a wide 

variety of stakeholders such as end-users, product owners, and business unit representatives. The 

use of various risk management tools and techniques, such as surveys and risk registers, is 

common. There is strong adherence to the full risk management process. There is extensive 

documentation regarding the risks. Risk response strategies often involve early risk mitigation or 

transferring extremely complex risks. Risk awareness extends to the executive level, and regular 

meetings are scheduled to monitor risks. Finally, a proactive approach to managing risks is 

typically adopted. Some examples of participants' responses are given below: 

With our contingency for a complex project, as I've said before, when I put a contingency is 

somewhere between 15 to 20%. So if I'm planning a contingency plan of my delivery of the 

project, and the overall time spend on this project is likely to increase because now, I've 

identified that I'm going to follow the full risk management approach outlined and best 

practices. So I need to get the right people involved. I need to build a team of risk 

management team. (Singh) 

While in a negative perception, I'll tend more to get more experienced people, more subject 

matter experts in the area because the unknowns are high and definitely would need a lot of 

experience to navigate through the project and identify the risks as early as possible and 

mitigated that of course. (Maxwell) 

My view on the project will definitely guide a bit the pace of review of the whole activities 

and make sure that we are running each individual phase of the risk identification and risk 

mitigation through the whole, you know, steps that we described above. If this is really if my 

view of the project is really negative, then I will do really every single step here. (Maxwell) 

So on a very risk centric project, you know, in extreme cases, and not so much in software 

development, but an extreme cases where maybe lives are at risk, you might have a very 
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significant proportion, let's say 50% of the project, maybe even higher, in some cases might 

be about managing risk. (Isaac) 

If it's a high project, then it's a different story. I would assume that I would need more than 

20% could be 20% of the budget allocated for risk management or at least 10% of the project 

duration allocated for it. And I would need the project manager and the core team in all the 

risk management assessments the initial one and the frequent and subsequent risk assessment 

and risk meetings. (Albert) 

If it is a severe project, I do my best to get approvals for 20% of the project budget. (Andrew) 

If it is a very high severity project we work mainly in two dimensions, early mitigation of the 

risk or transferring the risk. Early mitigation of the risk means like if I see a risk of skill set 

for example, I don't wait till that we have the problem and start dealing with it. Or maybe if 

something that is very complicated and we cannot handle it internally, we think about 

transferring the risk by having a third party or one of our suppliers to deliver the project as 

a turnkey solution. (Andrew) 

Table 40 illustrates how the effects of project frames on risk management were elicited from the 

participants’ responses. Furthermore, Table 41 aggregates the project frames by their types (i.e., 

positive, neutral, and negative) and illustrates their effect on the various risk management 

dimensions. 

 

Table 40. Illustration of how the effects of project frames on risk management were elicited 

Participant quote  Project 

frame 

Project 

frame 

type 

Risk 

management 

dimensions 

If I'm about to run a low-risk project,1I would expect that I 

need to assign like maybe less than 5% of the budget for 

this for the practice. 2Maybe up to 1% could be from the 

project duration to the activities for risk management. And 

for that, 3I would need myself as a project manager plus 

the core team, at least for the initial assessment and I 

would be able to run alone without engaging any of the 

team members the different reviews of the risks. (Albert) 

Low-risk 

project 

Positive, 

low risk 

1Funding 
2Time 

investment 
3Human 

resources 

involvement 

For medium severity project, we can go up to the level of 

IT leadership team to help us to manage this risk or how to 

overcome this risk. (Andrew) 

Medium 

severity 

project 

Neutral, 

medium 

risk 

1Risk disclosure 

If it's a high-risk project with a very strong layer of risk 

management, and 1lots of communication, lots of writing 

lots of documentation about risk and where we're at. And 

that becomes very obvious if you're doing it in a deep way. 

(Isaac) 

High-risk 

project 

Negative, 

high-risk 

1Details and 

documentation 

In the very lightest touch projects, you know, we might try 

and 1spend very little on risk management, you know, 

almost negligible, you know, 1% 5%, maybe it's close to 

zero. (Isaac) 

Lightest 

touch 

project 

Positive, 

low risk 

1Funding 
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Very different from a complex project where 1I'm going 

through every single phase of risk identification, and risk 

analysis and planning for these risks that I've found. And 

when I've implemented them, how did that mitigate these 

risks? And a course all these four phases are monitoring 

these risks through that whole lifecycle. (Singh) 

Complex 

project 

Negative, 

high-risk 

1Adherence to 

process 

Note: In the examples presented above, superscripted numbers are used to connect the risk 

management dimensions mentioned by participants to their respective coded segments. 

 

Table 41. Effect of project frames on risk management engagement 

Type of project 

frame 

Risk management 

dimensions 

Project frame effect 

Positive, low risk Funding 5% or less of the project’s budget. 

A maximum of 5% of the project's budget. 

5–10% of the project's budget. 

1–5% of the project’s budget 

10% or less of the project’s budget. 

5% of the project's budget. 

Time investment 1% of the project’s duration. 

5–10% of the project’s total time. 

5% of the project's time. 

Human resources 

involvement 

The core team participates in the initial risk 

assessment but is not involved in subsequent risk 

reviews. 

Involving a group of juniors and seniors in risk 

management. 

Only the project team and 2 or 3 people from the 

client site are involved. 

Tools and techniques 

usage 

Not using all tools and techniques, instead relying 

primarily on predefined risk lists. 

Adherence to process It is not necessary to do every step of risk 

management.  

Not adhering to the recommended risk 

management practices. 

Details and 

documentation 

The process of risk management is not meticulous. 

There is little risk documentation. 

Risk response strategies Most project risks are being accepted. 

Risk disclosure Risk awareness is within the project team. 

 Risk management 

approach 

Adopting an ad hoc risk management approach 

(assuming risks and mitigation plan based on 

lessons learned from previous projects). 

Neutral, medium risk Funding 10% maximum of the project’s budget. 

5-10% of the project’s budget. 

10–5% of the project budget. 

15–25% of the project’s budget. 

Time investment 3% to 5% of the total project time. 

Human resources 

involvement 

Involving the core team in the initial risk 

assessment and the owners of key risks in the 

follow-up risk reviews. 

Risk disclosure Risk awareness is raised to the level of the IT 

leadership team. 

Negative, high-risk Funding 5% to 8% of the overall budget. 

20% or more of the project’s budget. 

20% of the project's budget. 

20% maximum of the project’s budget. 

10%–20% of the project budget, and in extreme 

cases, 50%. 
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More than 25% of the project budget; this 

percentage increases as the project’s scope 

becomes less clear. 

Time investment 10% or more of the total project time. 

15% (plus or minus) of the project's total time. 

15–20% of the project's total time. 

A significant amount of time is devoted to 

discussing risks and risk management. 

Human resources 

involvement 

Involving the core team in the initial risk 

assessment and subsequent risk reviews. 

Engaging more experienced people or subject 

matter experts in risk management. 

Engaging a large number of individuals in risk 

management, such as end users, project managers, 

product owners, and business unit representatives. 

Tools and techniques 

usage 

Using a variety of tools and techniques, such as 

surveys and risk registers. 

Adherence to process There are risk management workshops, risk 

scoring, risk response plan and risk reports. 

Every risk management step is carried out.   

There is adherence to the full risk management 

process. 

Performing all phases of risk management, 

including identification, analysis, response 

planning, response implementation, and 

monitoring. 

Details and 

documentation 

Extensive documentation regarding risks. 

Adherence to process Risk management is important for the project. 

Risk response strategies Early risk mitigation or transfer of extremely 

complex risks. 

Risk disclosure More risk awareness is present at the executive 

level. 

Risk reviews frequency Meetings to monitor risks are regularly scheduled. 

 Risk management 

approach 

A proactive approach is adopted to managing 

risks.   

 

Other participants suggested that a single attribute, whether framed positively or negatively, could 

affect specific dimensions of risk management engagement. For example, when the customer 

relationship is good (positive frame), the probability of engaging in the risk management process 

is low. Another example is that when the project criticality is high (negative frame), most of the 

risks that will be raised will have a greater perceived impact. Furthermore, it was revealed that 

the negative framing of attributes (e.g., complexity of business processes, project outcome 

materiality, and regulatory and contractual obligations) results in a greater technical and 

perceptual intensity of risk management than the positive framing. However, the negative framing 

of the project budget and project time attributes reduces the intensity of risk management 

compared to the positive framing. Some examples of participants’ responses are given below: 

If the project is, is really classified as mission critical, this would require a very rough and 

disciplined risk management practice in the project, this would really build a discipline in 

terms of the accountability and responsibility of people how are owning risks. (Albert) 
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When we are dealing with a high mature client or vendor, yes, the risk management practices 

are being taken care of and it's really taken seriously. (Albert) 

However, if it's a low maturity project management organisation or the maturity of the client 

is really low usually risk management is not taken into consideration. (Albert) 

It will obviously, the more complicated the business processes supported or the business 

outcome, the more the risk management budget you will need. (Ashly) 

And definitely the larger the project, the larger the need of risk management because the 

larger the areas that you're going to touch delivering this project and the more probability 

of having issues coming from that area. (Fernando) 

If the company has a low-risk appetite, meaning that more risk is likely to are likely to be 

recorded and it also means that risk mitigation mitigating actions are more likely to be 

reviewed more regularly. (Sara) 

Table 42 illustrates how the effects of a single framed attribute on risk management were elicited 

from the participants’ responses. Furthermore, Table 43 shows how each attribute affects the 

various dimensions of risk management, as well as its frames and frame type. 

 

Table 42. Illustration of how the effects of a single framed attribute on risk management were elicited from 

the participants’ responses. 

Participant Quote  Attribute Attribute 

frame 

Frame 

type 

Risk 

management 

dimensions 

If the project criticality is high, then 

pretty much 1any risk or most of the risks 

that we will going to raise a team, the 

severity for each risk will be high. 

(Thomas) 

Project 

criticality 

Project 

criticality is 

high 

Negative 1Risk impact 

and 

probability 

Project which could be classified as 

business as usual or normal operational 

system. 1This definitely does not have or 

should not have the huge budget or 

dedicated resources to work on risk 

management practice. (Albert) 

Project 

outcome 

materiality 

Project 

which could 

be classified 

as normal 

operational 

system 

Positive 1Funding 
2Human 

resources 

involvement 

If you just have a very tight budget, 1you 

just go into the basics of risk 

management and determine the clear 

ones to the project. (Fernando) 

Project 

budget  

Very tight 

budget 

Negative 1Details and 

documentation 

The more friendly relation 1leads to less 

probability of having a risk management 

because if you work before with the 

customer with a good relation you tend 

to work as one team. (Fernando) 

Relationship 

with 

customer 

Customer 

with a good 

relation 

Positive 1Adherence to 

process 

The more complicated the legal, 

regulatory and contractual obligations, 

the more complicated the risk assessment 

Regulatory 

and 

The more 

complicated 

the legal, 

Negative 1Human 

resources 

involvement 
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sizing requirements will be in the risk 

management activities will be and 

obviously the skills required. So you 

would obviously need subject matter 

experts who understand those 

requirements within the different 

contexts. (Ashly) 

contractual 

obligations 

regulatory 

and 

contractual 

obligations 

Note: In the examples presented above, superscripted numbers are used to connect the risk 

management dimensions mentioned by participants to their respective coded segments. 

 

Table 43. Effect of single framed attribute on risk management engagement 

Attribute   Attribute frame Frame 

type 

Risk 

management 

dimensions 

Single attribute effect 

Project budget   Very tight budget Negative Details and 

documentation 

The basics of risk 

management are carried out 

(identifying only foreseen 

risks rather than all risks). 

Enough room in the 

budget 

Positive Details and 

documentation 

It is possible to conduct 

more thorough risk 

management and identify 

more risks. 

Complexity of 

business 

processes  

It [business 

processes] is not well 

defined and 

documented 

Negative Time 

investment 

More time is needed to 

manage project risks. 

The more 

complicated the 

business processes 

supported 

Negative Funding  Funding for risk 

management is increased. 

Organisation 

maturity 

Low-maturity project 

management 

organisation 

Negative Adherence to 

process  

No attention is paid to risk 

management. 

High mature client or 

vendor 

Positive Adherence to 

process  

Risk management is given 

serious consideration. 

Relationship 

with customer 

There is no relation at 

all 

Negative Adherence to 

process  

Engagement in the risk 

management process is 

necessary. 

Customer with a 

good relation or 

friendly relation 

Positive Adherence to 

process  

The likelihood of engaging 

in the risk management 

process is low. 

The more friendly 

relation with the 

customer 

Positive Adherence to 

process  

The probability of engaging 

in the risk management 

process is low. 

Project outcome 

materiality 

Project is classified 

as mission critical 

Negative Discipline 

level 

 

 

Risk management needs to 

be rigorous and emphasise 

accountability and risk 

ownership. 

Details and 

documentation 

Risk management must be 

done in great detail. 

The more 

complicated the 

business processes 

supported or the 

business outcome 

Negative Funding  Funding for risk 

management is increased. 

Project which could 

be classified as 

Positive Funding Risk management 

procedures should not 
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business as usual or 

normal operational 

system 

require a substantial budget.  

Human 

resources 

involvement 

Risk management do not 

require substantial resources. 

 

Discipline 

level 

Risk management might be 

taken lightly. 

Project 

criticality 

Project criticality is 

high 

Negative Risks 

impact/probab

ility 

Most of the risks that will be 

raised will have a greater 

perceived impact. 

Regulatory and 

contractual 

obligations 

The more 

complicated the legal, 

contractual and 

regulatory obligations 

Negative Risks 

impact/probab

ility 

Raising the perceived impact 

of financial risks. 

The more 

complicated the legal, 

regulatory and 

contractual 

obligations 

Negative Human 

resources 

involvement  

Subject matter experts (e.g., 

legal experts) are needed to 

participate in risk 

management. 

Regulations were not 

so complicated 

Positive Details and 

documentation 

Risk management can be 

carried out with fewer 

details. 

Project size The larger the project Negative Adherence to 

process  

There is a greater need to 

engage in the risk 

management process. 

Stakeholders’ 

appetite 

Organisation that has 

higher appetite 

Positive Risks 

impact/probab

ility 

Risk should not be 

overstated for risk-taking 

organisations. 

High risk appetite Positive Time 

investment 

Low percentage of project 

administration time is 

allocated to risk 

management activities. 

Organisation that has 

a lower appetite 

Negative Risks 

impact/probab

ility 

Risk should not be 

minimised for risk-averse 

organisations. 

Company has a low-

risk appetite 

Negative Details and 

documentation 

A greater number of risks 

will likely be recorded. 

Risk reviews 

frequency 

Risk mitigation actions are 

more likely to be reviewed 

on a regular basis. 

Team skills and 

experiences 

The less experience 

[team] 

Negative Adherence to 

process  

There is a greater need for 

risk management. 

The more experience 

[team] 

Positive Adherence to 

process  

Risk management is not as 

necessary. 

Project time Time does not allow Negative Adherence to 

process  

Not carrying out risk 

management activities, 

instead dealing with issues 

as they arise. 

 

In a few cases, participants described how a group of framed attributes could influence specific 

risk management dimensions. For example, when the time and budget are tight (negative frame), 

risk management is performed only once at the start of the project. Table 44 illustrates how the 

effects of a group of framed attributes on risk management were elicited from the participants’ 

responses. Furthermore, Table 45 illustrates how each attribute group affects the various 

dimensions of risk management, along with their respective frames and frame types. 
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Table 44. Illustration of how the effects of a group of framed attributes on risk management were elicited 

Participant Quote  Attributes Attribute 

frames 

Frame 

type 

Risk 

management 

dimensions 

Based on my initial assessment to each 

one of them, what would be the weight of 

each of those attributes to the overall 

project risks? I will build my initial 

assessment that maybe budgets timeline 

are the key areas where I should be 

worried about and this is, yeah, this 

would be the main two themes for 

triggering the identification of risks 

related to those two key attributes. 

(Albert) 

High-weight 

attributes 

(e.g., budget 

and timeline) 

Budgets 

timeline are 

the key areas 

Negative 1Risk 

identification 

topics 

If you have a tight time and budget for a 

complex project that requires significant 

business outcomes, 1that will obviously 

immediately increase the risks for that 

project the probability and impact of the 

risks of that project. (Ashly) 

Project time, 

Project 

budget, 

Project 

outcome 

materiality 

Tight time 

and budget 

and 

significant 

business 

outcomes 

Negative 1Risks 

impact/probab

ility 

If we think of a software project that has 

tightened time and tightened budget, 1it 

is not expected that you do that risk 

assessment more than once at the 

beginning of the project. (Ashly) 

Project time, 

Project 

budget 

Tightened 

time and 

tightened 

budget 

Negative 1Risk reviews 

frequency 

If you have enough budget and time, 
1then you are unlikely to have the luxury 

of reducing the risks to the least possible 

value. (Ashly) 

Project time, 

Project 

budget 

Enough 

budget and 

time 

Positive 1Risk response 

strategies 

 

Note: In the examples presented above, superscripted numbers are used to connect the risk 

management dimensions mentioned by participants to their respective coded segments. 

 

Table 45. Effect of a group of framed attributes on risk management engagement 

Attributes Attribute frames Frame 

type 

Risk management 

dimensions 

Group of attributes 

effect 

Any attributes Key attributes Negative Risk identification 

topics 

Key attributes are the 

main themes for 

triggering risk 

identification. 

Attributes that are 

important 

Negative Risks 

impact/probability 

Focusing on identifying 

risks perceived to have 

negative effect on 

project success factors.  

Highest priority 

attributes 

Negative Risks 

impact/probability 

Raising the perceived 

impact of risks 

associated with the 

highest priority 

attributes. 

Project time, 

Project budget, 

Project outcome 

materiality 

Tight time and 

budget and 

significant business 

outcomes 

Negative Risks 

impact/probability 

Raising the perceived 

probability and impact 

of project risks. 

Project time, 

Project budget 

Tightened time and 

tighten budget 

Negative Risk reviews 

frequency 

Risk management is 

performed only once, at 

the start of the project. 
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Project is multiple 

years and with a 

larger budget 

Negative Risk reviews 

frequency  

Risks are revisited 

through a series of risk 

management workshops. 

Don't have time and 

don't have budget 

Negative Response strategies 

selection 

Accepting some project 

risks. 

Enough budget and 

time 

Positive Risk response 

strategies 

Having the ability to 

minimise risks to the 

least possible level. 

 

4.7 Framing Change 

The findings in this section related to how project framing changes over time, during project 

lifecycle. Some participants indicated that the initial evaluation of attributes could change over 

the course of the project’s lifecycle. Consequently, this may alter their perception of the project 

and influence their engagement in risk management. Some examples are given below: 

Definitely the attributes need to be tracked throughout the product lifecycle and they could 

heavily impact the risk management if they change. (Ashly) 

We might start with a particular view about the risk profile and the investment that the 

sponsor is going to make in managing that risk. And it may be there's as more information 

as discovered during the execution of the project as a time comes for a review and a decision 

to change the risk profile and to change the project plan and the level of investment either 

upwards or downwards, in the amount of risk in the remaining part of the project. (Isaac) 

Table 46 presents examples illustrating how the change in attribute framing affects risk 

management by showing the trigger of the framing change, the attribute affected, and the framing 

change effect. The project framing may change throughout the project life cycle as a result of 

critical events such as a change in management or business direction, the departure of a member(s) 

of the project team with expertise in such projects, a change in project scope, a change in target 

timelines, an increase or decrease in project outcomes, and the introduction of new legal and 

regulatory requirements. For example, if a member of the project team with a high level of 

expertise in development technology resigns, the project manager may increase the project's risk 

severity and the contingency budget for managing risks. A second example is that if the project 

outcomes increase or change, such as adding health and safety requirements to a visitor tracking 

system, the whole risk management process should be revisited because new risks must be 

identified, and existing risks must be assessed. Finally, the view of the project could change from 

being a heavily engaged project management project (negative frame) to a light-touch project 

management project (positive frame) if the project scope is reduced and project timelines are 

loosened. 
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Table 46. Effect of framing change on risk management engagement 

Participant Quote Trigger of 

framing 

change 

Attribute 

affected 

Effect of framing 

change   

Resource skill set was expert in a specific 

technology. He resigned especially latest 

COVID situation and cannot be covered within 

the existing resources. So, I need to ask this will 

change the severity too high and because the 

resources existing are not fitting for the purpose 

and I need to ask for contingency additional 

contingency budget. (Andrew) 

A team 

member who 

is an expert in 

the technology 

used to build 

the project 

resigned. 

Team 

skills and 

experience 

Increasing the 

overall project risk 

and requiring an 

additional 

contingency 

budget. 

If the business outcomes increase or change as 

where the project is being delivered, then 

obviously, the whole risk management process 

has to be revisited. So things like risks need to 

be re-assessed based on the new expected 

business outcomes. (Ashly)  

The project 

outcome 

increased or 

changed. 

Project 

outcome 

materiality 

Reviewing the risk 

management 

process (e.g., 

reassessing risks) 

You can start building a core banking system 

when the regulation is in one place, and then 

after just a few months from the start of that 

project. The Reserve Bank or equivalent 

financial authority would may or could change 

that regulation and accordingly, introduce new 

risks or change the ratings of existing risks for 

that project just because of the introduction of 

that new regulatory requirements. (Ashly) 

The financial 

authority 

changed the 

regulations. 

Regulatory 

and 

contractual 

obligations 

New risks should 

be identified, and 

existing risk ratings 

should be revised. 

When you have a heavily engaged project 

management, I didn't see it to be turn to a light 

touch. It will continue as heavily engaged unless 

the scope is for example reduced. And then you 

know, or you know, you have any of the 

constraints got revisited either the timeline 

changed, the target timelines changed to be 

more relaxed or something like that. This, you 

know, might revert the project to be from the 

heavily engaged to light touch. 

Project scope 

is reduced; 

project 

timelines 

changed was 

to be more 

relaxed 

Project 

scope and 

project 

time 

The project view is 

changed from a 

heavily engaged 

PM project 

(negative frame) to 

a light-touch PM 

project (positive 

frame) 

 

4.8 Chapter Summary  

In this chapter, the findings were presented according to the final coding template created in the 

data analysis. Five major findings emerged from this study. First, participants form a perception 

of a project based on objective attributes (e.g., project budget) and subjective attributes (e.g., 

project complexity). Second, to evaluate these attributes, participants use different reference 

points obtained from past experience of managing similar projects or the information acquired 

during the evaluation process. Third, the evaluated attributes form the project framing, which 

participants express by describing the attributes in positive or negative terms (i.e., attribute 

framing). Fourth, participants’ engagement in risk management is influenced by the compound 

evaluation of attributes (i.e., the project frame), a single attribute, or a group of attributes. Fifth, 

the evaluation of attributes could change over the project lifecycle and influence engagement in 
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risk management. The next chapter discusses the findings in the context of the literature on 

behavioural IS risk management and framing effects. 
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Chapter 5: Discussion and Conclusion 

 

5.1 Chapter Overview 

This chapter provides a detailed discussion of the study findings presented in Chapter 4. This 

chapter begins by providing a summary of the main findings in relation to the research questions 

outlined in Chapter 1. Next, it discusses how the study findings extend behavioural research on 

IS project risk management and how this study contributes to the broader literature on framing in 

IS project management, as well as to the foundational theory used in this study and to practice. 

This chapter ends with a brief concluding summary. 

5.2 Summary of Key Findings 

This study examined how IS project managers subjectively interpret project information (i.e., 

project framing) and how this influences their engagement in risk management. A total of 26 

semi-structured interviews were conducted with project managers in various IT/IS companies in 

New Zealand. The data was analysed using the template analysis style of thematic analysis. Table 

47 provides a summary of this study’s findings for each research question. 

 

Table 47. Summary of key findings 

Research Questions Findings 

Research Question 1: How do 

IS project managers develop 

the framing of a project? 

• The framing of a project is developed using attribute framing. It 

involves two types of attributes: objective attributes that are 

directly associated with objective facts about a project (e.g., 

project budget and time) and subjective attributes that are based 

on the personal judgement of IS project managers (e.g., project 

criticality and complexity). 

• These attributes are assessed using different reference points, 

which arise from either project managers’ past experience or 

information acquired during the development of the project 

framing. 

Research Question 2: How 

does IS project managers’ 

project framing influence their 

engagement with risk 

management? 

• The project framing influences engagement in risk management 

through the project frame, a single framed attribute, and/or a 

group of framed attributes. 

• Risk management engagement includes several dimensions: 

technical intensity, such as funding and time investment; 

perceived intensity, such as discipline level and adherence to 

process; and process-related activities, such as risk impact and 

probability and risk identification topics. 

 

First, the framing of a project is formed based on various attributes. These attributes can be 

classified into two categories: objective and subjective. Objective attributes are directly associated 

with objective facts about a software project, such as budget, scope, time, and technology. 

Subjective attributes, on the other hand, are based on the personal judgement of IS project 
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managers and include project criticality, project complexity, and project outcome materiality. In 

addition, these attributes are assessed using a variety of reference points, which are comparative 

standards against which the attributes are evaluated or measured. There are two sources of 

reference points: internal and external. Internal reference points are retrieved from memory and 

formed based on project managers’ past experience. External reference points are obtained from 

the information acquired during the development of the project perception. 

Second, the framing of a project influences engagement in risk management through (1) the 

project frame, which is the compound evaluation of the attributes, (2) a single framed attribute, 

and/or (3) a group of framed attributes. Furthermore, risk management engagement includes 

several dimensions: technical intensity, such as funding, time investment, and human resources 

involvement; perceived intensity, such as discipline level, details and documentation, and 

adherence to process; and process-related activities, such as risk impact and probability, risk 

identification topics, and risk response strategies. 

In all cases, the technical and perceived intensity of risk management is low when the project 

frame is positive, whereas it is high when the project frame is negative. Likewise, the negative 

framing of attributes (e.g., complexity of business processes, project outcome materiality, and 

regulatory and contractual obligations) results in a greater technical and perceived intensity of 

risk management than the positive framing. However, the negative framing of the project budget 

and project time attributes reduces the intensity of risk management compared to the positive 

framing.  

5.3 Expanding Our Understanding of IS Project Risk Management 

This study contributes to the field of IS project risk management. Much of the prior research on 

IS project risk management has focused on developing normative prescriptions, including risk 

checklists (e.g., Addison, 2003; Menezes et al., 2019; Verner et al., 2014), risk frameworks (e.g., 

Chadli & Idri, 2017; Wallace & Keil, 2004), process models (e.g., Boehm, 1991; PMI, 2017), and 

risk mitigation strategies (e.g., Nidhra et al., 2013; Yogi & Patil, 2018). However, risk 

management researchers have long stressed that IS project managers do not always use these 

prescriptions (e.g., Papke-Shields et al., 2010; Varajão et al., 2017), with some researchers 

concluding that actual risk management is distinctively different from prescriptions in the 

literature (Kutsch et al., 2014; Taylor, 2005). This may be due to the fact that the assumptions 

underlying many risk management prescriptions differ from how IS project managers perceive 

and respond to risk (Moeini & Rivard, 2012). In a recent review article, Moeini and Rivard 

(2019b) asserted that there are few studies attempting to explain why IS project managers deviate 

from normative prescriptions of risk management. Therefore, advancing experiential knowledge 
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of risk management contributes to the development of more reliable normative prescriptions, 

thereby enhancing their acceptability. 

Adopting a behavioural stance, researchers have examined the effect of IS project managers’ 

beliefs (e.g., fact, competence, and authority) (Kutsch et al., 2013) and mental construals (i.e., 

abstract and concrete) (Lee et al., 2019; Shalev et al., 2014) on their engagement with risk 

management, as well as what affects their risk perception (e.g., Du et al., 2006; Jani, 2011; Keil 

et al., 2000; Liu & Yuliani, 2016). However, to our knowledge, this study is the first to look at 

how IS project managers’ project framing influences their engagement with risk management.  

Figure 5 presents the conceptual model derived from this study, which illustrates how project 

framing influences risk management engagement. As shown in this figure, risk management 

engagement is affected by (1) the project frame, which is the compound evaluation of the 

attributes; (2) a single framed attribute; and/or (3) a group of framed attributes. Table 48 shows 

an example of the effect of project framing on risk management engagement for the case “Albert”. 

The project manager mentioned that his project frame (i.e., low-risk project, medium-risk project, 

and high-risk project) affects the technical intensity dimensions of funding, time investment, and 

human resources involvement. In addition, the “project outcome materially” attribute affects the 

perceived intensity dimension of discipline level. Furthermore, the negatively framed attributes 

impacting stakeholders’ project success factors his engagement with the risk identification 

activity. Another example is shown in Table 49. In this case, the project manager said that his 

project frame (i.e., light-touch PM project and highly-involved PM project) affects the technical 

intensity dimension of funding and the perceived intensity dimension of adherence to process. In 

addition, the “project criticality” attribute affects his engagement with the risk analysis activity. 

 

 

Figure 5. The model of the effect of project framing on risk management engagement 
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Table 48. Example of the effect of project framing on risk management engagement for case “Albert” 

Project frame effect Single-framed attribute 

effect 

Group of framed 

attributes effect 

His project frame affects the RM dimensions of 

funding, time investment, and human resources 

involvement as follows: 

• Positive/low-risk project: 5% or less of the 

project’s budget; 1% of the project’s duration; 

the involvement of the RM team only in the 

initial risk assessment. 

• Neutral/medium-risk project: 10% maximum 

of the project’s budget; 3% to 5% of the 

project’s duration; the involvement of the RM 

team in the initial risk assessment and the 

owners of key risks in the follow-up risk 

reviews. 

• Negative/high-risk project: 20% or more of 

the project’s budget; 10% or more of the 

project’s duration; the involvement of the RM 

team in the initial risk assessment and 

subsequent risk reviews. 

The “project outcome 

materially” attribute affects 

the “discipline level” 

dimension: 

• Negative frame “mission-

critical system”: risk 

management needs to 

emphasise accountability 

and risk ownership. 

• Positive frame “normal 

operational system”: risk 

management might be taken 

lightly. 

Negatively 

framed attributes 

will be the main 

topics for risk 

identification.  

 

Table 49. Example of the effect of project framing on risk management engagement for case “Thomas” 

Project frame effect Single-framed attribute 

effect 

Group of framed 

attributes effect 

His project frame affects the RM dimensions of 

funding and adherence to process as follows: 

• Positive/ light-touch PM project: 1-2% of the 

project’s budget; there is no risk scoring, risk 

response plan, or risk report. 

• Negative/ highly-involved PM project: 5-8% 

of the project’s budget; there is risk scoring, a 

risk response plan, and reports to the 

management. 

The “project criticality” 

attribute affects the “risk 

impact/probability” 

dimension. So, if the project 

criticality is high, the project 

manager will increase the 

perceived impact of most of 

the identified risks. 

None 

 

Project framing is important since it can be indicative of IS project managers’ risk perception 

(Sitkin & Pablo, 1992) as well as it encompasses the rationale or argument that justifies their 

actions (Mähring & Keil, 2008). Thus, analysing project managers’ project framing can improve 

our understanding of their behaviour and decision-making in managing risk. Table 50 shows a 

comparison between the assumptions underlying normative studies on IS project risk 

management and the actual behaviour of IS project managers that this study observed. 

 

Table 50. Comparison between normative studies’ assumptions and IS project managers’ actual behaviour 

Normative prescriptions’ 

assumptions 

Supporting 

literature 

IS project managers’ assumptions 

An objective assessment of risk is 

the only source of information for 

project managers to make a 

decision about risk. 

Neumann and 

Morgenstern 

(1974);  

IS Project managers’ perceptions of risk 

are influenced by the project frames they 

develop subjectively; positive frames lead 

project managers to perceive low project 
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Moeini and Rivard 

(2012) 

risks, while negative frames result in high 

project risks. 

Risk management engagement is a 

binary choice of whether to 

engage in or disengage from 

formal practices. 

Moeini and Rivard 

(Moeini & Rivard, 

2019b); Kutsch and 

Hall (2009); 

Kutsch et al., 

(2013) 

Risk management engagement is a 

continuum along which IS project 

managers determine the intensity of 

practices, including technical aspects such 

as funding and time and perceived aspects 

such as discipline level and 

details/documentation. 

IS project managers will apply 

formal risk management practices. 

Boehm (2002); 

Wallace and Keil 

(2004); de Bakker 

et al. (2011); PMI 

(2017) 

IS project managers sometimes disengage 

from formal practices when they have a 

positive view (frame) of a project; also, 

when the relationship with the customer is 

good, the project team’s experience is 

high, the organisation’s maturity is low, or 

the project size is small. 

IS project managers should 

identify all possible risks affecting 

the project. 

Boehm (2002); 

PMI (2017);  

Masso et al. (2020) 

IS project managers sometimes tend to 

focus on specific topics, resulting in 

limiting the range of risks to be 

considered; negatively framed attributes 

can be used as the main topics for risk 

identification. 

Project managers will compute the 

extent of expected 

disutility/impact due to risk using 

some formula or rules of logic. 

Neumann and 

Morgenstern 

(1974);  

Moeini and Rivard 

(2012); PMI (2017) 

IS project managers’ project framing 

affects their risk impact assessment; for 

instance, they may increase the perceived 

impact of risks associated with negatively 

framed attributes. 

IS project managers will enact risk 

responses because they are 

important for project success. 

Boehm (2002); 

Barki et al. (2001); 

Nidhra et al. 

(2013); Yogi and 

Patil (2018) 

Positive project framing may lead IS 

project managers to not enact risk 

responses compared to negative project 

framing. 

IS project managers will regularly 

monitor risks, reassigning existing 

risks and identifying new ones. 

Boehm (2002); 

PMI (2017);  

Masso et al. (2020) 

Fewer risk review meetings are regularly 

scheduled when IS project managers have 

a positive project frame compared to a 

negative one; also, when project time and 

budget are tight and when stakeholders’ 

risk appetite is low. 

 

The assumption of project managers’ perception of risk underlying the normative prescriptions in 

the IS project risk management literature differs from the actual perception of risk. It is assumed 

that an objective assessment of risk is the only source of information for project managers to make 

a decision about risk (Moeini & Rivard, 2012; Neumann & Morgenstern, 1974). However, this 

study reveals that IS project managers’ perception of project risk is influenced by how the 

situation (i.e., a project) is framed. In other words, the subjective project frames being developed 

by IS project managers affect their perception of risk associated with a project. IS project 

managers develop subjective project frames based on a set of attributes, which are evaluated or 

framed using different reference points. As such, a project frame consists of a set of positively or 

negatively framed attributes. Furthermore, the findings show that IS project managers with a 

positive project frame perceive low project risks, whereas those with a negative project frame 

perceive high project risks. The theory on attribute framing (Levin & Gaeth, 1988) indicates that 
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attribute framing can influence how people evaluate the object in question (e.g., a project), with 

positive framing of attributes leading to more favourable evaluations of the target object than 

negative framing. Therefore, this study demonstrates that the more positively framed attributes 

are, the more positively the project is perceived and the lower the perceived risk; conversely, the 

more negatively framed attributes are, the more negatively the project is perceived and the higher 

the perceived risk. 

Prior research on IS project risk management views “risk management engagement” as a binary 

choice of whether to engage in or disengage from formal processes (i.e., risk planning, risk 

identification, risk analysis, risk response, and risk monitoring) (Kutsch et al., 2013; Kutsch & 

Hall, 2009; Moeini & Rivard, 2019b). However, the findings of this study revealed that risk 

management engagement is a continuum along which IS project managers determine the intensity 

of risk management processes. In this regard, two new concepts appeared: technical intensity and 

perceived intensity. Technical intensity refers to the quantitative or measurable factors of risk 

management, which include funding, time investment, human resources involvement, tools and 

techniques usage, and risk review frequency. Perceived intensity refers to the behavioural aspects 

that influence how rigorously or seriously risk management is perceived, which include discipline 

level, details and documentation, adherence to process, and risk management approach. 

Deciding how much time and other resources are required for risk management is fundamental to 

IS project managers’ daily practice (PMI, 2017). Prior research suggests that IS project managers 

with an abstract mental construal of a project risk perceive less effort and resources required for 

risk management than those with a concrete mental construal (Keil & Lee, 2019). This study 

extends these findings by showing that IS project managers with positive project frames tend to 

reduce the technical intensity of risk management (i.e., funding, time investment, human 

resources involvement, and tool and technique usage), while those with negative project frames 

tend to increase this intensity.  

Based on this study’s findings, a project manager reported that when he has a positive perception 

of a project, he allocates 5–10% of the project’s budget and time and involves a group of juniors 

and seniors in risk management; when he has a negative perception, the percentage of the project 

budget could be raised to 20%, 15% (plus or minus) of the project’s time, and engaging more 

experienced people or subject matter experts in risk management. Similarly, a project manager 

mentioned that for a positive project perception, 5% of the project’s budget and time are allocated, 

only the project team and 2 or 3 people from the client site are involved, and not all tools and 

techniques are used, instead relying primarily on predefined risk lists. In contrast, for a negative 

project perception, 15–25% of the project’s budget and time are allocated, a large number of 

individuals (e.g., end users, product owners, and business unit representatives) are engaged, and 

a variety of tools and techniques (e.g., surveys and risk registers) are used. In another case, a 
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project manager decides on these dimensions based on the attributes of complexity of business 

processes, project outcome materiality, and regulatory and contractual obligations. Thus, the 

project manager stated that the more complicated the business processes or the project outcome, 

the more time and budget are required for risk management; in addition, when regulatory and 

contractual obligations are complicated, subject matter experts (e.g., legal experts) are needed to 

participate in risk management. 

Normative studies assume that IS project managers will regularly monitor risks, reassigning 

existing risks and identifying new ones (Boehm, 1991). However, this study reveals that risk 

review frequency is influenced by IS project managers’ framing. A project manager mentioned 

that when he has a positive project perception, meetings to monitor risks are less regularly 

scheduled than when he has a negative project perception. Furthermore, the findings also reveal 

that risk management is only performed once, at the beginning of the project, when the project 

time and budget are tight; in contrast, risks are revisited through a series of risk management 

workshops when the project time and budget are sufficient. In addition, if stakeholders’ appetite 

for risk is low, risk mitigation actions are more likely to be reviewed on a regular basis than if 

stakeholders’ appetite is high. 

Given the long-standing question of why IS project managers disengage from formal risk 

management practices, previous research suggests some reasons for such disengagement, such as 

cost justifiability, the problem of anxiety, and lack of authority (Kutsch et al., 2013; Kutsch & 

Hall, 2009, 2010). Furthermore, this study reveals that disengagement may be caused by the 

project frames being developed subjectively by IS project managers. In some cases, IS project 

managers argued that when they have a positive view (frame) of a project, it is not necessary to 

do every step of the risk management process. In addition, by analysing the effects of single 

attributes, IS project managers may disengage with risk management if the relationship with the 

customer is good, the project team’s experience is high, the organisation’s maturity is low, or the 

project size is small. 

Normative prescriptions of risk management focus on the technical aspects of risk management 

engagement, such as funding, timing, and reporting formats (PMI, 2017). However, this study 

reveals that IS project managers also focus on other dimensions, such as the perceived level of 

discipline and intensity of details and documentation for risk management. The findings reveal 

that when IS project managers have a positive project view, they are unwilling to invest time and 

resources in detailed, documented risk management, but when they have a negative project view, 

they document risks extensively. Furthermore, the findings show the effects of individual 

attributes such as project outcome materiality, regulatory and contractual obligations, and 

stakeholder risk appetite. Risk management must be detailed, rigorous, and emphasise 

accountability and risk ownership when the project outcome is framed as a “mission-critical 
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system”, whereas risk management may be taken lightly when it is framed as a “normal 

operational system”. Risk management can be carried out with fewer details when regulatory and 

contractual obligations are not complicated. When stakeholder risk appetite is low, a greater 

number of risks are likely to be recorded.  

Prior research indicates that IS project managers were unwilling to expose stakeholders to risks 

because this may create anxiety among stakeholders and jeopardise relationships with them 

(Kutsch & Hall, 2005).  However, the findings extend these findings by showing that the level of 

risk disclosure can also be affected by IS project managers’ project framing. One project manager 

argued that when he has a positive project view (low-risk project), risk awareness is present within 

the project team; a neutral project view (medium-risk project), risk awareness is elevated to the 

level of the IT leadership team; and a negative project view (high-risk project), more risk 

awareness is present at the executive level. 

Normative prescriptions assume that IS project managers will identify all possible risks that may 

affect the project (PMI, 2017). However, this study observed that project managers sometimes 

tend to focus on specific topics, resulting in limiting the range of risks to be considered. According 

to Smithson’s (1989) taxonomy of ignorance, this type of deliberate ignorance of risk-related 

information can be called “untopicality”. Prior research found that this deliberate ignorance of 

risk may be because IS project managers identify risks that are “easy” to process (Kutsch & Hall, 

2010). This study extends these findings by showing that IS project managers may use negatively 

framed attributes in the project frame as the main topics for risk identification. For instance, one 

project manager argued that if the project budget and timeline are critical attributes (based on 

stakeholders’ project success factors) and are framed negatively, the risk identification will focus 

on the risks associated with these two attributes. 

Normative studies assume that project managers will compute the extent of expected disutility or 

impact due to risk using some formula or rules of logic (Moeini & Rivard, 2012; Neumann & 

Morgenstern, 1974). In assessing the potential impact of a project risk, prior research proposes 

that a concrete mental construal of a project risk (e.g., a risk is probable) may lead IS project 

managers to perceive risks as having a greater potential impact compared to an abstract mental 

construal (e.g., a risk is improbable) (Lee et al., 2019). This study extends these findings by 

showing that IS project managers may increase the perceived impact of the identified risks when 

the project is framed as “critical”. Also, project managers may increase the perceived probability 

and impact of project risks when the project time and budget are tight, and the project outcome 

materiality is high. Further, negatively framed attributes may lead project managers to increase 

the perceived impact of risks associated with those attributes; for instance, a project manager 

reported that if the regulatory and contractual obligations are complicated (i.e., negative attribute 

frame), this increases the perceived impact of financial risks. 
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Prior research indicates that enacting adequate risk responses is critical for project success (Barki 

et al., 2001; Nidhra et al., 2013). When deciding whether to enact a risk response, research 

suggests that an abstract mental construal of the risk response may lead IS project managers to 

enact the risk response more than a concrete mental construal (Lee et al., 2019). Researchers also 

suggest that risk responses are not enacted because IS project managers do not believe they are 

worth pursuing due to cost and time constraints (Kutsch & Hall, 2009). Further, Moeini and 

Rivard (2019a) propose that IS project managers’ risk response decisions are influenced by 

perceived risk exposure and risk response attitude. In addition, this study indicates that framing 

can also influence IS project managers’ risk response decisions. For instance, a project manager 

argued that most project risks are accepted when he has a positive project frame, but early risk 

mitigation or the transfer of extremely complicated risks is necessary when he has a negative 

project frame. 

5.4 Informing Research on Framing in IS Project Management  

This study contributes to prior research on the role of framing in IS project management, 

particularly in relation to IS projects. Prior research has shown that framing can affect IT project 

escalation (Mähring & Keil, 2008), software requirements selection (Fogelström et al., 2009), 

effort estimation (Jorgensen & Grimstad, 2012), software design creativity (Mohanani et al., 

2014), and the decision to continue or abandon a project  (Karevold & Teigen, 2010) and 

investment in new IS projects (Benschop et al., 2022). This study extends these studies by 

showing that the initial framing of IS projects can also affect project managers’ engagement in 

risk management activities. 

This study also contributes to the literature on framing effects, particularly in relation to IS. 

According to Tversky and Kahneman (1981), the decision-making process includes two phases: 

an editing phase, in which decision-making information is framed, and a subsequent phase of 

evaluation. In the editing phase, individuals can either use the frames given by others or develop 

their own subjective frames. Most framing studies have mainly focused on how people react to 

externally framed decision information; this approach to framing can be referred to as “imposed 

framing”. A main limitation in studies of framing effects in which frames are created by the 

experimenters is the inability to describe how decision makers interpret and code decision-making 

information (Yu et al., 2015). In real-life situations, however, there are typically no codified 

frames that decision-makers can adopt, and self-comprehension of decision-making information 

is often the initial step in real-life decision-making (Wang, 2004). Peng et al. (2021) indicated 

that in order to predict people’s behaviour, researchers should first understand how they interpret 

decision-making information.  
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Therefore, this study extends the literature on framing effects by taking a different approach to 

framing called “subjective framing”. Subjective framing describes how decision makers 

intrinsically interpret and frame decision-making information. In particular, this study expands 

our knowledge of how the framing of IS projects is developed and how it influences risk 

management engagement. Mähring and Keil (2008) pointed out that it is critical to demonstrate 

“how a rationale or framing of the project develops and impacts a project” (p. 262). 

The findings of this study reveal that IS project managers interpret project information in the form 

of attribute framing. In this way, a project frame consists of attributes that are framed positively 

and negatively; these attributes influence how the project is perceived. Researchers performed a 

text analysis of the framing used by IS project managers when discussing IS projects (Benschop 

et al., 2011). However, in their analysis of framing, they used a pre-defined list of words identified 

from the framing literature. In contrast, this study provides a list of attributes used in IS project 

managers’ project framing as well as the specific positive and negative words used in the attribute 

framing. Table 51 shows a comparison between examples of positive and negative words 

identified in Benschop et al. (2011) and this study. 

 

Table 51. A comparison between positive and negative words identified in Benschop et al. (2011) and this 

study 

Study Positive framing  Negative framing 

Benschop et al. 

(2011) 

X% done; More than X% done; 

Less than Y% left; Almost X% 

done; Nearly X% done; X% people 

satisfied 

Y% left; More than Y% left; Less than 

X% done; Almost Y% left; Nearly Y% 

left; Y% people dissatisfied 

This study’s 

findings 

Budget allocated is suitable; Well-

defined business process; Good 

relationship with the customer; 

Regulations were not complicated; 

Scope is clear; Size of the project is 

small; Known technology; Timeline 

was relaxed 

Very tight budget; Undocumented 

business processes; Bad [customer] 

relation; Critically of project is high; 

Complicated legal, regulatory, and 

contractual obligations; Vague or 

undetailed scope; Project size is huge; 

New technology; Schedule was very 

tight 

 

Another problem in the previous framing studies in Information Systems is that reference points 

were given to individuals in a preformatted decision problem, without examining further the use 

of reference points (e.g., Fogelström et al., 2009; Khan et al., 2010). However, this study offers a 

hierarchical categorization of reference points that affect the selection of frames, drawing directly 

from the perspective of IS project managers. For instance, the “relationship with customer” 

attribute can be evaluated positively as a “good relationship” or negatively as a “bad relationship” 

based on the previous engagement with the customer (i.e., the reference point), and this reference 

point is operationalized as the number of management escalations received from the customer. 
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Furthermore, this study hypothesises how reference points affect attribute frame selection. 

McKenzie and Nelson (2003) use theory on information leakage to predict that a specific label is 

more likely to be used to describe a given current situation when its percentage has increased 

(rather than decreased) relative to a reference point. They found that people tend to describe a 

500-ml glass containing 250 ml of water as “half full” (positive frame) when it previously 

contained 0 ml (i.e., a low reference point) and as “half empty” (negative frame) when it 

previously contained 500 ml (i.e., a high reference point). Similarly, a task’s progress is more 

likely to be described by completed work when compared to lower progress values and by 

remaining work when compared to higher reference values (Karevold & Teigen, 2010). 

Therefore, as shown in Figure 6, this study predicts that for an attribute with a quantitative, 

objective value, a positive frame will be chosen when the reference point (reference point A) is 

below the attribute value and a negative frame when the reference point (reference point B) is 

above the attribute value. For example, the “project time” attribute is framed positively as a 

“relaxed timeline” when the average timeline of past similar projects (i.e., the reference point) is 

lower than the attribute value and negatively as an “aggressive timeline” when the reference point 

is higher. 

 

 

Figure 6. Illustration of how reference points affect attribute frame selection 

 

However, some attributes have no quantitative, objective values against which the reference point 

can be compared. In this case, this study proposes that when high values of a reference point are 

desired, a low reference point will lead to negative attribute framing, while a high reference point 

will lead to positive attribute framing. For example, the “project outcome materiality” attribute 

can be evaluated based on the expected impact of the project (i.e., the reference point), which can 

be operationalized as the number of end-users affected by the project. Thus, it is framed as a 

“mission-critical system” (negative frame) when a large number of end-users are affected by the 

project. Further, this study proposes that when low values of a reference point are desired, a low 

reference point will result in positive attribute framing, whereas a high reference point will result 

 

Reference 

Point A 

Reference 

Point B 

Attribute 

Value 

Positive Framing:  

RP < attribute value 

If attribute has no value, 

low RP is desirable 

Negative Framing:  

RP > attribute value 

If attribute has no value, 

high RP is not desirable 



96 

 

in negative attribute framing. For instance, the “development technology” attribute can be 

evaluated based on previous project team experience (i.e., the reference point), which can be 

operationalized as the number of team members who can use the technology. Therefore, it is 

framed negatively as “new technology” when few team members can use it (i.e., low reference 

point). 

The findings also show that IS project managers communicate their project frames (i.e., the 

perception a project manager has about a project) by describing the attributes using positive or 

negative adjectives (i.e., attribute framing). As such, IS project managers use more positive 

attribute framing than negative attribute framing when they have a positive perception of the 

project, and vice versa. This finding is in line with previous research that has shown that positive 

or negative attribute framing may be influenced by people’s opinion of the object in question, 

such as a project team  or  an IS project (Benschop et al., 2011, 2022; Sher & McKenzie, 2006). 

5.5 Contribution to Prospect Theory 

Prospect theory and risk-taking models that build on it (e.g., Sitkin & Pablo, 1992; Sitkin & 

Weingart, 1995) assume that problem framing is unidimensional. As such, a problem can be 

framed either positively or negatively. For example, in the Asian disease problem (Tversky & 

Kahneman, 1981), the positive word “saved” is used to describe the outcomes of the proposed 

options in the “lives-saved frame”: If option A is adopted, 200 people will be saved (+); if option 

B is adopted, there is a 1/3 probability that 600 people will be saved (+) and a 2/3 probability that 

no people will be saved (+). On the other hand, the negative word “die” is used in the “lives-lost 

frame”: If option A is adopted, 400 people will die (-); if option B is adopted, there is a 1/3 

probability that nobody will die (-) and a 2/3 probability that 600 people will die (-). As shown in 

Figure 7(a), frames that can only be either positive or negative are referred to as standard frames 

and are represented as, respectively, frame (+ + +) and frame (- - -).  

 

 

Figure 7. Standard frames versus hybrid frames 
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In standard framing, a decision problem can be described by different frames, but each frame can 

only be positive or negative. Nevertheless, by adopting a subjective framing approach, this study’s 

findings indicate that participants used a mix of positive and negative framing to describe their 

subjective frames. Specifically, they used multiple positively or negatively framed attributes to 

describe their project frames (i.e., a project manager’s perception of a project) (See Appendix I). 

Hence, a frame that contains both positively and negatively framed information can be referred 

to as a “hybrid frame”.  

As demonstrated in Figure 7(b), hybrid frames may be represented as the (- + +) frame or (- - +) 

frame. For example, the positive frame (lives-saved) of the Asian disease problem can be 

restructured to be a hybrid frame (- + +) as follows: If option A is adopted, 400 people will die (-

); if option B is adopted, there is a 1/3 probability that 600 people will be saved (+) and a 2/3 

probability that no people will be saved (+). In this hybrid frame, the first option is framed 

positively, whereas the second option is framed negatively. In the context of project management, 

Karevold and Teigen (2010) investigated the effect of framing a troubled project’s progress on 

the decision to continue or abandon it. Two types of frames were created: past-oriented frames 

(“We have done about 75% of the work”, “We have spent about 75% of the budget”, and “We 

have used about 75% of the time”) and future-oriented frames (“About 25% of the work remains 

to be done”, “We have about 25% of the budget left”, and “We have about 25% of the time left”). 

Thus, the project progress can be reframed to include past- and future-oriented frames, i.e., a 

hybrid frame (+ -  -), as follows: “We have done about 75% of the work (+), we have about 25% 

of the budget left (-), and we have about 25% of the time left (-)”. 

Therefore, it can be expected that the effects of standard frames and hybrid frames on decision-

making would vary. In standard attribute framing, the effect of a single attribute framed either 

positively or negatively on the evaluation of an object is measured. In cases where a problem is 

framed with a combination of positive and negative attribute frames (i.e., hybrid framing), the 

findings of this study indicate that the decision makers may combine the positively and negatively 

framed attributes into a unified frame that may be positive or negative. Consequently, their 

decision-making could be influenced by the overall frame, a single framed attribute, and/or a 

group of framed attributes. 

Prospect theory and the framing studies that build on it view framing as a static phenomenon, 

focusing on the impact of framing on one-time decisions. This study demonstrates, however, that 

framing is a dynamic phenomenon that can change over time, thereby influencing the choices of 

the decision-maker. Specifically, this study shows that the IS project manager’s initial framing of 

the project and, consequently, their engagement in risk management may change over the 

project’s life cycle. The project framing may change throughout the project life cycle as a result 

of critical events such as a change in management or business direction, the departure of a 
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member(s) of the project team with expertise in such projects, a change in project scope, a change 

in target timelines, an increase or decrease in project outcomes, and the introduction of new legal 

and regulatory requirements. For instance, if the project outcomes increase or change, such as 

adding health and safety requirements to a visitor tracking system, the whole risk management 

process should be revisited because new risks need to be identified and existing risks need to be 

assessed. Thus, a subjective framing approach is more appropriate than an imposed framing 

approach for explaining dynamic decision-making, which is characterised by multiple, 

interdependent, real-time decisions occurring in an environment that changes independently 

(Gonzalez et al., 2003). The comparison between standard, imposed framing and subjective, 

hybrid framing is presented in Table 52. 

 

Table 52. Comparison between standard, imposed framing and subjective, hybrid framing 

Framing 

approach 

Frame type Reference point 

usage 

Framing effect 

Standard, 

imposed 

framing 

A single frame can 

only be positive or 

negative. 

There is only one 

reference point used 

to frame the 

decision 

information. 

• View framing as a static 

phenomenon. 

• It is usually used to explain the 

effect of framing on one-time 

decisions. 

Subjective, 

hybrid 

framing 

A single frame can 

include both 

positively and 

negatively framed 

decision 

information. 

Multiple reference 

points are used to 

frame the decision 

information. 

• View framing as a dynamic 

phenomenon. 

• It emphasises that framing can 

change over time and alter the 

decision maker’s choices. 

• It can explain the effect of framing 

on multiple, interdependent, real-

time decisions. 

 

Prospect theory predicts that individuals are risk-averse when the decision problem is framed 

positively and risk-seeking when it is framed negatively. The results of this study, however, 

contradict the predictions of prospect theory, as they indicate that IS project managers are risk-

seeking under positive project framing and risk-averse under negative project framing. One 

explanation of why preference reversal occurs is the consideration of the task goal (McElroy & 

Seta, 2007). For example, in the Asian disease problem (Tversky & Kahneman, 1981), the goal 

is to increase the decision outcome (i.e., human lives). Consequently, whether the problem is 

framed positively or negatively, the goal of increasing lives is desirable to decision makers. This 

explains why they prefer the safe option (i.e., they are risk-averse) when the lives saved are 

emphasised in the positive frame, but they prefer the risky option (i.e., they are risk-seeking) when 

the deaths are emphasised in the negative frame. 

Yet, not all tasks are aimed at increasing the outcome in questions; in other cases, the goal is to 

decrease it (McElroy & Seta, 2007). In our case, the application of risk management requires 
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time, effort, and other resources. However, it is difficult to justify the costs associated with risk 

management because its benefits cannot be quantified in advance. Regarding the decision to 

engage in risk management, the inherent goal is to justify the costs of carrying out risk 

management activities (Kutsch & Hall, 2009). Therefore, under a positive project framing, IS 

project managers perceive low project risks and tend to reduce the costs of risk management 

because it is deemed unnecessary; the investment of resources into risk management cannot be 

justified. Conversely, under a negative project framing, IS project managers perceive high project 

risks and tend to increase the resources invested in risk management. In this situation, the benefits 

of risk management can be demonstrated, and its costs justified. In a case such as this, prospect 

theory would not predict project managers to be risk-averse when the problem is framed positively 

and risk-seeking when it is framed negatively. Rather, because decreasing the decision outcome 

(i.e., costs of risk management) is desirable, a preference reversal would be expected; IS project 

managers are risk-seeking (not risk-averse) when the problem is framed positively and risk-averse 

(not risk-seeking) when it is framed negatively. 

5.6 Implications for Practice 

This study has implications for various IS project management audiences. First, prior research 

indicates that software project failures occur, in part, because IS project managers often fail to 

manage project risks that can and often do materialise adequately (Keil & Lee, 2019). According 

to the study’s findings, project failures could instead be caused by project frames being 

subjectively developed by IS project managers. The findings reveal that subjective project frames 

may cause IS project managers to form an unrealistically optimistic perception of the project and 

to underestimate its associated risks. For instance, in one of the projects mentioned by a 

participant, the project manager disengaged from risk management practices because the project 

was framed as simple and easy; this was due to the fact that the project deliverables were 

straightforward and the project’s impact on the business was not significant. However, many risks 

that could have been identified at the outset materialised, resulting in the delay of the project’s 

delivery. Therefore, the findings should motivate IS project managers to reflect on what 

influences and biases their views (or frames) of projects, as self-awareness may help in developing 

better frames and, in turn, better subsequent actions in projects. So, it is suggested that IS project 

managers develop a checklist to surface the beliefs and assumptions that influence their project 

framing (Nesbit, 2007). 

Second, project governing entities (e.g., steering committees) should be aware that the 

information received from IS project managers is not entirely objective but is framed by them, 

and a biased view of the project can be developed as a result. Thus, governing entities might be 

influenced by such framing without even being aware of it. For example, prior research reveals 

that the initial framing of IS projects may bias decision-makers towards investing in new projects 
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(Benschop et al., 2022). Furthermore, governing entities should be aware that the project 

managers’ project framing is an indication of their perceived risk of the project. Thus, the positive 

framing of a project indicates low project risks, whereas the negative framing indicates high 

project risks. So, governing entities should obtain information from other sources to validate or 

test the project manager’s perception of a project and its level of risk. As a result, if the project 

manager has an unrealistic and/or optimistic view of the project and its risks, this could be 

discovered prior to making poor decisions. 

Finally, the findings can be utilised by professional associations that provide project management 

training materials (e.g., the PMI). Such training materials (e.g., PMBOK by PMI) acknowledge 

that, as each project is unique, the application of risk management processes should be tailored 

(PMI, 2017). The findings reveal a set of attributes influencing IS project managers’ view of a 

project and their engagement in risk management (e.g., project criticality, organisation maturity, 

and project outcome materiality). Therefore, these attributes can be incorporated into these 

training materials as considerations for tailoring the risk management processes. Furthermore, 

research evidence indicates that many IS project managers, although trained with such formal 

training materials, do not always follow them. For example, these formal materials assume that 

IS project managers will follow prescribed risk management practices (PMI, 2017); however, this 

is far from the observations showing that they frequently disengage from formal practices (Kutsch 

et al., 2013). The PMI (2019) indicates that 27% of surveyed organisations reported that they do 

not “always” use risk management practices. Therefore, there is a gap between formal 

prescriptions of risk management (e.g., PMBOK Guide) and practice. As long as this gap exists, 

the acceptance of formal risk management prescriptions is at stake. This study underlines the 

importance of examining the project framing of IS project managers in order to gain a better 

understanding of their behaviour and decision-making in managing risks. Project framing 

encompasses the rationale or argument for the actions and behaviours of IS project managers 

(Mähring & Keil, 2008). For instance, it is revealed that some IS project managers do not apply 

risk management practices when the relationship with the customer is good or the experience 

level of the project team is high. Therefore, this study opens the opportunity for the development 

of more reliable formal prescriptions based on assumptions about practice, thereby enhancing 

their acceptability. 

5.7 Limitations and Future Research  

As with any research, this study has limitations, and it is appropriate to discuss these in 

conjunction with future research recommendations. First, the main limitation of this study is that 

the research sample was restricted. As a result, one criticism of this study could be its limited 

ability to generalise its conclusions. However, generalizability was not the intended goal of this 

study; rather, this study addressed the issue of transferability through the use of a thick description 
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(Creswell, 2018). Transferability concerns the extent to which a study’s findings can be applied 

to other situations or contexts (Merriam & Tisdell, 2015). Thus, the researcher suggests 

conducting similar studies with larger sample sizes and greater variation in participant 

characteristics (e.g., position, years of experience, and education). This would be fruitful in 

increasing the possibility of a greater range of applications by readers or users of the study 

(Merriam & Tisdell, 2015).  

Second, this study focused on software projects. Therefore, the extent to which the findings are 

generally applicable to other project types (including other IS projects), such as infrastructure 

projects, global software development (GSD) projects, and engineering or construction projects, 

is debatable. Therefore, future studies could further explore how the framing of other IS project 

types, such as infrastructure projects, develops and impacts the project. This would be useful in 

either providing further evidence for the robustness of the effect of project framing or identifying 

the differences in framing across different contexts. 

Third, this study mainly focused on attribute framing; however, other types of framing (Levin et 

al., 1998), such as risky choice framing and goal framing, exist but were not explored in this 

study. To establish a more comprehensive view of the development and effect of subjective 

framing in IS projects, future studies could further explore other framing types in addition to 

attribute framing. Furthermore, it would be beneficial to explore the relationship between these 

types of framing and the differences in their effect on decision-making in IS projects. 

Fourth, this study has assumed that the project manager is the main risk actor. However, risk 

management literature indicates that various stakeholders, such as the business analyst, quality 

assurance manager, and test manager, may be directly or indirectly involved in the risk 

management process (Schmidt et al., 2001). Therefore, risk management is sometimes viewed as 

a collective-level activity (Moeini & Rivard, 2019b); thus, future research at that level would be 

fruitful. 

In addition to proposing further research that addresses the limitations of this study, this study 

also opens other avenues for future study. First, most framing studies have focused on the impact 

of framing on receivers of framed information (i.e., imposed framing). The main limitation of 

these studies is their inability to describe how decision makers interpret and code decision-making 

information (Yu et al., 2015). According to Peng et al. (2021), in order to predict people’s 

behaviour, researchers need to understand how they interpret decision-making information. Thus, 

more research is required to investigate how decision makers intrinsically frame decision-making 

information (i.e., subjective framing) in the context of IS project management. 

Second, while this study focused on the framing of IS projects at a point in time, particularly at 

the beginning of the projects, it could be extended by looking at how framing changes over the 
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project life cycle and, in turn, influences risk management engagement. It would be particularly 

interesting to determine how the changes in framing influence engagement in risk management 

and what the reasons for these changes could be. Thus, it could be fruitful to conduct case studies 

in which framing is longitudinally analysed to identify how and why it changes by, for example, 

relating it to critical events. 

Third, previous framing studies adopted the standard framing, in which a decision problem can 

only be framed positively or negatively (Tversky & Kahneman, 1981). However, this study’s 

findings reveal the existence of hybrid framing (i.e., frames that contain both positively and 

negatively framed information). Thus, it can be expected that the effects of standard and hybrid 

frames on decision-making will vary. Future studies could further investigate the framing effects 

caused by hybrid frames. 

5.8 Chapter Summary  

This chapter provided a detailed discussion of the study findings. This included a summary of the 

key findings, the theoretical and practical contributions of this research, its limitations and 

suggestions for future research. This study examined how IS project managers subjectively 

interpret project information (i.e., project framing) and how this influences their engagement in 

risk management. A total of 26 semi-structured interviews were conducted with project managers 

in various IT/IS companies in New Zealand. The interview data were analysed using the template 

analysis style of thematic analysis. The framing of a project is developed using attribute framing. 

It involves two types of attributes: objective attributes that are directly associated with objective 

facts about a project (e.g., project budget) and subjective attributes that are based on the personal 

judgement of IS project managers (e.g., project criticality). These attributes are assessed using 

different reference points, which arise from either project managers’ past experience or 

information acquired during the development of the project framing. The project framing 

influences engagement in risk management through the project frame, a single framed attribute, 

and/or a group of framed attributes. Risk management engagement includes several dimensions: 

technical intensity, such as funding and time investment; perceived intensity, such as discipline 

level and adherence to process; and process-related activities, such as risk impact and probability 

and risk identification topics. 

This study makes several theoretical contributions. First, for behavioural IS project risk 

management research, it explains how project managers’ subjective framing of IS projects 

influences their engagement in risk management and provides a broader definition of risk 

management engagement than that used in this literature. Second, it informs research on framing 

in IS project management by demonstrating how decision makers, in real-life situations, 

subjectively frame decision-making information; specifically, it demonstrates how IS project 
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managers frame project information, including the influential attributes and reference points that 

assist them in project framing. Third, it contributes to prospect theory by denying the 

unidimensionality of problem framing, accounting for hybrid framing, and viewing framing as a 

dynamic phenomenon. To practitioners, the study motivates IS project managers to reflect on 

what influences and biases their views (or frames) of projects for better subsequent actions and 

provides new recommendations that can be incorporated into the project management training 

materials, such as the PMBOK guide. 

The study has some limitations, but it also opens up new avenues for future research. The sample 

size was restricted, suggesting that future research could employ larger, more diverse samples to 

enhance the potential for a wider range of applications by readers or users of the study. The 

emphasis on IS projects limits the applicability of the findings to other contexts, recommending 

a further investigation of project framing in other domains, such as engineering and construction. 

This study focused on attribute framing; future studies could further explore other types of 

framing, such as risky choice framing and goal framing. While this study focused on the project 

manager as the main risk actor, future research could examine risk management as a collective 

activity involving multiple stakeholders. Lastly, future research could investigate how framing 

evolves throughout the lifecycle of a project and how standard and hybrid frames influence 

decision-making differently. 



104 

 

References 

Abdul-Rahman, H., Mohd-Rahim, F. A., & Chen, W. (2012). Reducing failures in software 

development projects: Effectiveness of risk mitigation strategies. Journal of Risk 

Research, 15(4), 417–433. https://doi.org/10.1080/13669877.2011.634520 

Addison, T. (2003). E-commerce project development risks: Evidence from a Delphi survey11An 

earlier version of this work was presented at the BITWorld conference, Cairo, June 2001, 

publisher RITI. International Journal of Information Management, 23(1), 25–40. 

https://doi.org/10.1016/S0268-4012(02)00066-X 

Addison, T., & Vallabh, S. (2002). Controlling software project risks: An empirical study of 

methods used by experienced project managers. Proceedings of the 2002 Annual 

Research Conference of the South African Institute of Computer Scientists and 

Information Technologists on Enablement through Technology, 128–140. 

Ahmed, A., Kayis, B., & Amornsawadwatana, S. (2007). A review of techniques for risk 

management in projects. Benchmarking: An International Journal, 14(1), 22–36. 

https://doi.org/10.1108/14635770710730919 

Aitken, A., & Ilango, V. (2013). A Comparative Analysis of Traditional Software Engineering 

and Agile Software Development. 2013 46th Hawaii International Conference on System 

Sciences, 4751–4760. https://doi.org/10.1109/HICSS.2013.31 

Alewine, H. C., Allport, C. D., & Shen, W.-C. M. (2016). How measurement framing and 

accounting information system evaluation mode influence environmental performance 

judgments. International Journal of Accounting Information Systems, 23, 28–44. Scopus. 

https://doi.org/10.1016/j.accinf.2016.10.002 

Alter, S., & Sherer, S. A. (2004). A General, But Readily Adaptable Model of Information System 

Risk. Communications of the Association for Information Systems, 14. 

https://doi.org/10.17705/1CAIS.01401 

Althaus, C. E. (2005). A Disciplinary Perspective on the Epistemological Status of Risk. Risk 

Analysis, 25(3), Article 3. https://doi.org/10.1111/j.1539-6924.2005.00625.x 

Ansell, J., & Wharton, F. (Eds.). (1992). Risk: Analysis, assessment, management. Wiley. 

Aranyossy, M., Blaskovics, B., & Horváth, Á. A. (2018). How universal are IT project success 

and failure factors? Evidence from Hungary. Information Systems Management, 35(1), 

Article 1. https://doi.org/10.1080/10580530.2017.1416943 

Aven, T. (2012). The risk concept—Historical and recent development trends. Reliability 

Engineering & System Safety, 99, 33–44. https://doi.org/10.1016/j.ress.2011.11.006 

Aven, T., & Renn, O. (2010a). Introduction: Concept of Risk. In T. Aven & O. Renn, Risk 

Management and Governance (pp. 1–15). Springer Berlin Heidelberg. 

https://doi.org/10.1007/978-3-642-13926-0_1 

Aven, T., & Renn, O. (2010b). Risk Perspectives. In T. Aven & O. Renn, Risk Management and 

Governance (pp. 21–48). Springer Berlin Heidelberg. https://doi.org/10.1007/978-3-642-

13926-0_3 

Aven, T., Renn, O., & Rosa, E. A. (2011). On the ontological status of the concept of risk. Safety 

Science, 49(8), 1074–1079. https://doi.org/10.1016/j.ssci.2011.04.015 

Axelos. (2017). Managing Successful Projects with PRINCE2 2017 Edition. The Stationery 

Office Ltd. http://ebookcentral.proquest.com/lib/aut/detail.action?docID=4863041 

Bannerman, P. L. (2008). Risk and risk management in software projects: A reassessment. 

Journal of Systems and Software, 81(12), Article 12. 

https://doi.org/10.1016/j.jss.2008.03.059 



105 

 

Barki, H., Rivard, S., & Talbot, J. (1993). Toward an Assessment of Software Development Risk. 

Journal of Management Information Systems, 10(2), 203–225. 

Barki, H., Rivard, S., & Talbot, J. (2001). An Integrative Contingency Model of Software Project 

Risk Management. Journal of Management Information Systems, 17(4), 37–69. 

https://doi.org/10.1080/07421222.2001.11045666 

Benaroch, M. (2002). Managing Information Technology Investment Risk: A Real Options 

Perspective. Journal of Management Information Systems, 19(2), 43–84. 

Benbasat, I., Goldstein, D. K., & Mead, M. (1987). The Case Research Strategy in Studies of 

Information Systems. MIS Quarterly, 11(3), 369–386. https://doi.org/10.2307/248684 

Benschop, N., Nuijten, A. L. P., Hilhorst, C. A. R., & Keil, M. (2022). Undesirable framing effects 

in information systems projects: Analysis of adjective usage in IS project business cases. 

Information & Management, 59(3), 103615. https://doi.org/10.1016/j.im.2022.103615 

Benschop, N., Nuijten, A., & Pijl, G. van der. (2011). Escalating IT-projects: A text-analysis of 

risk-framing effects of managers. BLED 2011 Proceedings. 

https://aisel.aisnet.org/bled2011/21 

Beulen, E., Plugge, A., & van Hillegersberg, J. (2022). Formal and relational governance of 

artificial intelligence outsourcing. Information Systems and E-Business Management, 

20(4), 719–748. https://doi.org/10.1007/s10257-022-00562-7 

Binder, J., Aillaud, L. I., & Schilli, L. (2014). The Project Management Cocktail Model: An 

Approach for Balancing Agile and ISO 21500. Procedia - Social and Behavioral 

Sciences, 119, 182–191. https://doi.org/10.1016/j.sbspro.2014.03.022 

Bloomberg, L. D., & Volpe, M. (2012). Completing your qualitative dissertation: A road map 

from beginning to end (Second edition.). SAGE Publications Inc. 

Boehm, B. (2002). Get ready for agile methods, with care. Computer, 35(1), 64–69. 

https://doi.org/10.1109/2.976920 

Boehm, B. W. (1991). Software risk management: Principles and practices. IEEE Software, 8(1), 

Article 1. https://doi.org/10.1109/52.62930 

Bogdan, R., & Biklen, S. K. (2007). Qualitative research for education: An introduction to 

theories and methods (Fifth edition.). Pearson A & B. 

Brinkmann, S., & Kvale, S. (2015). InterViews: Learning the craft of qualitative research 

interviewing (Third edition.). Sage Publications. 

Brooks, J., & King, N. (2014). Doing Template Analysis: Evaluating an End-of-Life Care Service. 

SAGE Publications, Ltd. https://doi.org/10.4135/978144627305013512755 

Brooks, J., McCluskey, S., Turley, E., & King, N. (2015). The Utility of Template Analysis in 

Qualitative Psychology Research. Qualitative Research in Psychology, 12(2), 202–222. 

https://doi.org/10.1080/14780887.2014.955224 

Browne, G., & Safi, R. (2015). Goal Framing as a Persuasive Technique to Promote Safe Behavior 

in the Domain of Information Security. AMCIS 2015 Proceedings. 

https://aisel.aisnet.org/amcis2015/ISSecurity/GeneralPresentations/39 

Bryman, A., & Bell, E. (2015). Business research methods (Fourth edition.). Oxford University 

Press. 

Carr, M. J., Konda, S. L., Monarch, I., Ulrich, F. C., & Walker, C. F. (1993). Taxonomy-Based 

Risk Identification: Defense Technical Information Center. 

https://doi.org/10.21236/ADA266992 



106 

 

Cecez-Kecmanovic, D., Kautz, K., & Abrahall, R. (2014). Reframing success and failure of 

information systems: A performative perspective. MIS Quarterly, 38(2), 561–586. 

https://doi.org/10.25300/MISQ/2014/38.2.11 

Chadli, S. Y., & Idri, A. (2017). Identifying and mitigating risks of software project management 

in global software development. Proceedings of the 27th International Workshop on 

Software Measurement and 12th International Conference on Software Process and 

Product Measurement, 12–22. https://doi.org/10.1145/3143434.3143453 

Chadli, S. Y., Idri, A., Fernández-Alemán, J. L., Ros, J. N., & Toval, A. (2016). Identifying risks 

of software project management in Global Software Development: An integrative 

framework. 2016 IEEE/ACS 13th International Conference of Computer Systems and 

Applications (AICCSA), 1–7. https://doi.org/10.1109/AICCSA.2016.7945664 

Chaouch, S., Mejri, A., & Ghannouchi, S. A. (2019). A framework for risk management in Scrum 

development process. Procedia Computer Science, 164, 187–192. 

https://doi.org/10.1016/j.procs.2019.12.171 

Ciric Lalic, D., Lalic, B., Delić, M., Gracanin, D., & Stefanovic, D. (2022). How project 

management approach impact project success? From traditional to agile. International 

Journal of Managing Projects in Business, 15(3), 494–521. 

https://doi.org/10.1108/IJMPB-04-2021-0108 

Conforto, E. C., & Amaral, D. C. (2010). Evaluating an Agile Method for Planning and 

Controlling Innovative Projects. Project Management Journal, 41(2), Article 2. 

https://doi.org/10.1002/pmj.20089 

Coram, M., & Bohner, S. (2005). The impact of agile methods on software project management. 

12th IEEE International Conference and Workshops on the Engineering of Computer-

Based Systems (ECBS’05), 363–370. https://doi.org/10.1109/ECBS.2005.68 

Coyle, S., & Conboy, K. (2009). A case study of risk management in agile systems development. 

ECIS 2009 Proceedings. https://aisel.aisnet.org/ecis2009/3 

Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods 

approaches (Fourth edition.). SAGE Publications. 

Creswell, J. W. (2018). Qualitative inquiry & research design: Choosing among five approaches 

(Fourth edition.). SAGE Publications. 

Crotty, M. (1998). The foundations of social research: Meaning and perspective in the research 

process. Sage Publications. 

Dantas, E., Neto, A. S., Valadares, D., Perkusich, M., Ramos, F., Almeida, H., & Perkusich, A. 

(2022). Investigating technological risks and mitigation strategies in software projects. 

Proceedings of the 37th ACM/SIGAPP Symposium on Applied Computing, 1527–1535. 

https://doi.org/10.1145/3477314.3507062 

de Bakker, K., Boonstra, A., & Wortmann, H. (2011). Risk Management Affecting IS/IT Project 

Success through Communicative Action. Project Management Journal, 42(3), 75–90. 

https://doi.org/10.1002/pmj.20242 

de Bakker, K., Boonstra, A., & Wortmann, H. (2012). Risk managements’ communicative effects 

influencing IT project success. International Journal of Project Management, 30(4), 

444–457. https://doi.org/10.1016/j.ijproman.2011.09.003 

Demarrais, K. (2004). Qualitative interview studies: Learning through experience. Foundations 

for Research Methods of Inquiry in Education and the Social Sciences, 51–68. 

Denzin, N. K., & Lincoln, Y. S. (Eds.). (1994). Handbook of qualitative research. Sage 

Publications. 



107 

 

Denzin, N. K., & Lincoln, Y. S. (Eds.). (2018). The SAGE handbook of qualitative research (Fifth 

edition). SAGE Publications, Inc. 

Dingsøyr, T., Nerur, S., Balijepally, V., & Moe, N. B. (2012). A decade of agile methodologies: 

Towards explaining agile software development. Journal of Systems and Software, 85(6), 

Article 6. https://doi.org/10.1016/j.jss.2012.02.033 

Du, S., Keil, M., Mathiassen, L., Shen, Y., & Tiwana, A. (2007). Attention-shaping tools, 

expertise, and perceived control in IT project risk assessment. Decision Support Systems, 

43(1), 269–283. https://doi.org/10.1016/j.dss.2006.10.002 

Du, S., Keil, M., Mathiassen, L., Yide Shen, & Tiwana, A. (2006). The Role of Perceived Control, 

Attention-Shaping, and Expertise in IT Project Risk Assessment. Proceedings of the 39th 

Annual Hawaii International Conference on System Sciences (HICSS’06), 192c–192c. 

https://doi.org/10.1109/HICSS.2006.483 

Dyba, T., & Dingsoyr, T. (2009). What Do We Know about Agile Software Development? IEEE 

Software, 26(5), 6–9. https://doi.org/10.1109/MS.2009.145 

Fitsilis, P. (2008). Comparing PMBOK and Agile Project Management software development 

processes. In T. Sobh (Ed.), Advances in Computer and Information Sciences and 

Engineering (pp. 378–383). Springer Netherlands. https://doi.org/10.1007/978-1-4020-

8741-7_68 

Flick, U. (2018). An introduction to qualitative research (6th edition.). SAGE Publications, Inc. 

Fogelström, N. D., Barney, S., Aurum, A., & Hederstierna, A. (2009). When Product Managers 

Gamble with Requirements: Attitudes to Value and Risk. In M. Glinz & P. Heymans 

(Eds.), Requirements Engineering: Foundation for Software Quality (pp. 1–15). Springer. 

https://doi.org/10.1007/978-3-642-02050-6_1 

Gheni, A. Y., Jusoh, Y. Y., Jabar, M. A., & Ali, N. M. (2017). The Critical Success Factors (CSFs) 

for IT Projects. Journal of Telecommunication, Electronic and Computer Engineering 

(JTEC), 9(3–3), Article 3–3. 

Given, L. (2022). The SAGE Encyclopedia of Qualitative Research Methods (By pages 811-812). 

SAGE Publications, Inc. https://doi.org/10.4135/9781412963909 

Glaser, B. G., & Strauss, A. L. (1999). Discovery of Grounded Theory: Strategies for Qualitative 

Research. Taylor & Francis Group. 

http://ebookcentral.proquest.com/lib/aut/detail.action?docID=4905885 

Gonzalez, C., Lerch, J. F., & Lebiere, C. (2003). Instance-based learning in dynamic decision 

making. Cognitive Science, 27(4), 591–635. https://doi.org/10.1016/S0364-

0213(03)00031-4 

Harrington, A. (2005). Modern social theory. oxford: oxford University Press. 

Henderson, D. M. (1987). Living with Risk: The British Medical Assocation Guide. Wiley. 

Highsmith, J., & Cockburn, A. (2001). Agile software development: The business of innovation. 

Computer, 34(9), 120–127. https://doi.org/10.1109/2.947100 

Hoodat, H., & Rashidi, H. (2009). Classification and analysis of risks in software engineering. 

International Journal of Computer and Information Engineering, 3(8), 2044–2050. 

Huang, S., Chang, I., Li, S., & Lin, M. (2004). Assessing risk in ERP projects: Identify and 

prioritize the factors. Industrial Management & Data Systems, 104(8), 681–688. 

https://doi.org/10.1108/02635570410561672 

Hughes, D. L., Rana, N. P., & Simintiras, A. C. (2017). The changing landscape of IS project 

failure: An examination of the key factors. Journal of Enterprise Information 

Management, 30(1), 142–165. https://doi.org/10.1108/JEIM-01-2016-0029 



108 

 

Hussain, T. (2019). Risk Management in Software Engineering: What Still Needs to Be Done. In 

K. Arai, S. Kapoor, & R. Bhatia (Eds.), Intelligent Computing (pp. 515–526). Springer 

International Publishing. https://doi.org/10.1007/978-3-030-01177-2_37 

IEEE Standard for Software Project Management Plans. (1988). IEEE Std 1058.1-1987, 1–28. 

https://doi.org/10.1109/IEEESTD.1988.121942 

Institute, P. M. (2013). Software Extension to the PMBOK® Guide Fifth Edition (Fifth Edition, 

Fifth edition). Project Management Institute. 

Iriarte, C., & Bayona, S. (2020). IT projects success factors: A literature review. International 

Journal of Information Systems and Project Management, 8(2), 49–78. 

Jani, A. (2011). Escalation of commitment in troubled IT projects: Influence of project risk factors 

and self-efficacy on the perception of risk and the commitment to a failing project. 

International Journal of Project Management, 29(7), Article 7. 

https://doi.org/10.1016/j.ijproman.2010.08.004 

Johnson, J. (2020). CHAOS 2020: Beyond Infinity. Standish Group. 

Jorgensen, M., & Grimstad, S. (2012). Software Development Estimation Biases: The Role of 

Interdependence. IEEE Transactions on Software Engineering, 38(3), Article 3. 

https://doi.org/10.1109/TSE.2011.40 

Jovchelovitch, S., & Bauer, M. W. (2022). Qualitative Researching with Text, Image and Sound 

(By pages 58-74). SAGE Publications Ltd. https://doi.org/10.4135/9781849209731 

Karevold, K. I., & Teigen, K. H. (2010). Progress framing and sunk costs: How managers’ 

statements about project progress reveal their investment intentions. Journal of Economic 

Psychology, 31(4), 719–731. https://doi.org/10.1016/j.joep.2010.05.005 

Keil, M., & Lee, J. S. (2019). Judgment and decision making in managing it project risks. PMI 

Sponsored Research. 

Keil, M., Li, L., Mathiassen, L., & Zheng, G. (2008). The influence of checklists and roles on 

software practitioner risk perception and decision-making. Journal of Systems and 

Software, 81(6), 908–919. https://doi.org/10.1016/j.jss.2007.07.035 

Keil, M., Tiwana, A., & Bush, A. (2002). Reconciling user and project manager perceptions of 

IT project risk: A Delphi study1. Information Systems Journal, 12(2), Article 2. 

https://doi.org/10.1046/j.1365-2575.2002.00121.x 

Keil, M., Wallace, L., Turk, D., Dixon-Randall, G., & Nulden, U. (2000). An investigation of risk 

perception and risk propensity on the decision to continue a software development 

project. Journal of Systems and Software, 53(2), Article 2. https://doi.org/10.1016/S0164-

1212(00)00010-8 

Kerzner, H. R. (2017). Project Management: A Systems Approach to Planning, Scheduling, and 

Controlling. John Wiley & Sons, Incorporated. 

http://ebookcentral.proquest.com/lib/aut/detail.action?docID=4845192 

Khan, S. S., Kumar, R. L., Khouoja, M. J., & Zhao, K. (2010). Narrow framing effects on real 

options: The case of it application portfolios. ICIS 2010 Proceedings - Thirty First 

International Conference on Information Systems. Scopus. 

King, N., Brooks, J., & Tabari, S. (2018). Template analysis in business and management 

research. In Qualitative methodologies in organization studies (pp. 179–206). Springer. 

Krasner, H. (2018). The Cost of Poor Quality Software in the US: A 2018 Report. 44. 

Krishnamurthy, P., Carter, P., & Blair, E. (2001). Attribute framing and goal framing effects in 

health decisions. Organizational Behavior and Human Decision Processes, 85(2), Article 

2. 



109 

 

Kuckartz, U., & Rädiker, S. (2019). Analyzing Qualitative Data with MAXQDA: Text, Audio, and 

Video. Springer International Publishing. https://doi.org/10.1007/978-3-030-15671-8 

Kutsch, E., Browning, T. R., & Hall, M. (2014). Bridging the Risk Gap: The Failure of Risk 

Management in Information Systems Projects. Research Technology Management, 57(2), 

26–32. 

Kutsch, E., Denyer, D., Hall, M., & Lee-Kelley, E. (Liz). (2013). Does risk matter? 

Disengagement from risk management practices in information systems projects. 

European Journal of Information Systems, 22(6), Article 6. 

https://doi.org/10.1057/ejis.2012.6 

Kutsch, E., & Hall, M. (2005). Intervening conditions on the management of project risk: Dealing 

with uncertainty in information technology projects. International Journal of Project 

Management, 23(8), Article 8. https://doi.org/10.1016/j.ijproman.2005.06.009 

Kutsch, E., & Hall, M. (2009). The Rational Choice of Not Applying Project Risk Management 

in Information Technology Projects. Project Management Journal, 40(3), Article 3. 

https://doi.org/10.1002/pmj.20112 

Kutsch, E., & Hall, M. (2010). Deliberate ignorance in project risk management. International 

Journal of Project Management, 28(3), 245–255. 

https://doi.org/10.1016/j.ijproman.2009.05.003 

Kvale, S. (1994). InterViews: An introduction to qualitative research interviewing (pp. xvii, 326). 

Sage Publications, Inc. 

Lam, W. (2004). Technical Risk Management on Enterprise Integration Projects. 

Communications of the Association for Information Systems, 13. 

https://doi.org/10.17705/1CAIS.01320 

Leavitt, H. J. (1962). Applied organizational change in industry: Structural, technological and 

humanistic approaches. Carnegie Institute of Technology, Graduate School of Industrial 

Administration. 

Lee, J. S., Keil, M., & Shalev, E. (2019). Seeing the Trees or the Forest? The Effect of IT Project 

Managers’ Mental Construal on IT Project Risk Management Activities. Information 

Systems Research, 30(3), 1051–1072. https://doi.org/10.1287/isre.2019.0853 

Leech, B. L. (2002). Asking Questions: Techniques for Semistructured Interviews. PS: Political 

Science & Politics, 35(4), 665–668. https://doi.org/10.1017/S1049096502001129 

Levin, I. P., & Gaeth, G. J. (1988). How consumers are affected by the framing of attribute 

information before and after consuming the product. Journal of Consumer Research, 

15(3), 374–378. 

Levin, I. P., Schneider, S. L., & Gaeth, G. J. (1998). All Frames Are Not Created Equal: A 

Typology and Critical Analysis of Framing Effects. Organizational Behavior and Human 

Decision Processes, 76(2), 149–188. https://doi.org/10.1006/obhd.1998.2804 

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry. SAGE Publications, Inc. 

Liu, D., Wang, Q., & Xiao, J. (2009). The role of software process simulation modeling in 

software risk management: A systematic review. 2009 3rd International Symposium on 

Empirical Software Engineering and Measurement, 302–311. 

https://doi.org/10.1109/ESEM.2009.5315982 

Liu, J. Y.-C., & Yuliani, A. R. (2016). Differences between Clients’ and Vendors’ Perceptions of 

IT Outsourcing Risks: Project Partnering as the Mitigation Approach. Project 

Management Journal, 47(1), 45–58. https://doi.org/10.1002/pmj.21559 

Liu, S., Zhang, J., Keil, M., & Chen, T. (2009). Comparing senior executive and project manager 

perceptions of IT project risk: A Chinese Delphi study: Comparing SE and PM risk 



110 

 

perceptions. Information Systems Journal, 20(4), Article 4. 

https://doi.org/10.1111/j.1365-2575.2009.00333.x 

Lupton, D. (1999). Risk. Psychology Press. 

Lyytinen, K., Mathiassen, L., & Ropponen, J. (1998). Attention Shaping and Software Risk—A 

Categorical Analysis of Four Classical Risk Management Approaches. Information 

Systems Research, 9(3), Article 3. 

Mähring, M., & Keil, M. (2008). Information Technology Project Escalation: A Process Model*. 

Decision Sciences, 39(2), 239–272. https://doi.org/10.1111/j.1540-5915.2008.00191.x 

Manifesto for Agile Software Development. (2001). http://agilemanifesto.org/ 

Marnada, P., Raharjo, T., Hardian, B., & Prasetyo, A. (2022). Agile project management 

challenge in handling scope and change: A systematic literature review. Procedia 

Computer Science, 197, 290–300. https://doi.org/10.1016/j.procs.2021.12.143 

Marshall, C. (2011). Designing qualitative research (Fifth edition.). SAGE Publications, Inc. 

Masso, J., Pino, F. J., Pardo, C., García, F., & Piattini, M. (2020). Risk management in the 

software life cycle: A systematic literature review. Computer Standards & Interfaces, 71, 

103431. https://doi.org/10.1016/j.csi.2020.103431 

McElroy, T., & Seta, J. J. (2007). Framing the frame: How task goals determine the likelihood 

and direction of framing effects. Judgment and Decision Making, 2(4), 251–256. 

https://doi.org/10.1017/S1930297500000589 

McGrew, J. F., & Bilotta, J. G. (2000). The effectiveness of risk management: Measuring what 

didn’t happen. Management Decision, 38(4), 293–301. 

https://doi.org/10.1108/00251740010326342 

McKenzie, C. R., & Nelson, J. D. (2003). What a speaker’s choice of frame reveals: Reference 

points, frame selection, and framing effects. Psychonomic Bulletin & Review, 10(3), 596–

602. 

Menezes, J., Gusmão, C., & Moura, H. (2019). Risk factors in software development projects: A 

systematic literature review. Software Quality Journal, 27(3), Article 3. 

https://doi.org/10.1007/s11219-018-9427-5 

Merriam, S. B., & Tisdell, E. J. (2015). Qualitative Research: A Guide to Design and 

Implementation. John Wiley & Sons, Incorporated. 

http://ebookcentral.proquest.com/lib/aut/detail.action?docID=2089475 

Moeini, M., & Rivard, S. (2012). A Behavioral Model of Software Project Risk Management. All 

Sprouts Content, 12(10). https://aisel.aisnet.org/sprouts_all/497 

Moeini, M., & Rivard, S. (2019a). Responding--or Not--to Information Technology Project Risks: 

An Integrative Model. MIS Quarterly, 43(2), Article 2. 

https://doi.org/10.25300/MISQ/2019/14505 

Moeini, M., & Rivard, S. (2019b). Sublating Tensions in the IT Project Risk Management 

Literature: A Model of the Relative Performance of Intuition and Deliberate Analysis for 

Risk Assessment. Journal of the Association for Information Systems, 20(3), 243–284. 

https://doi.org/10.17705/1jais.00535 

Mohanani, R., Ralph, P., & Shreeve, B. (2014). Requirements fixation. Proceedings of the 36th 

International Conference on Software Engineering, 895–906. 

https://doi.org/10.1145/2568225.2568235 

Moniruzzaman, A. B. M., & Hossain, S. A. (2013). Comparative Study on Agile Software 

Development Methodologies. Global Journal of Computer Science and Technology, 

13(C7), 5–18. 



111 

 

Morris, A. (2015). A practical introduction to in-depth interviewing. SAGE Publications, Inc. 

Moynihan, T. (2002). Coping with client-based ‘people-problems’: The theories-of-action of 

experienced IS/software project managers. Information & Management, 39(5), 377–390. 

Mursu, A., Lyytinen, K., Soriyan, H. A., & Korpela, M. (2003). Identifying software project risks 

in Nigeria: An International Comparative Study. European Journal of Information 

Systems, 12(3), Article 3. https://doi.org/10.1057/palgrave.ejis.3000462 

Nelson, R. (2008). IT Project Management: Infamous Failures, Classic Mistakes, and Best 

Practices. MIS Quarterly Executive, 6(2), Article 2. 

https://aisel.aisnet.org/misqe/vol6/iss2/4 

Nerur, S., Mahapatra, R., & Mangalaraj, G. (2005). Challenges of migrating to agile 

methodologies. Communications of the ACM, 48(5), 72–78. 

https://doi.org/10.1145/1060710.1060712 

Nesbit, P. (2007). Self-awareness, self-reflection and self-regulation: An integrated model of 

managerial self-development. Australian and New Zealand Academy of Management 

Conference. 

Neumann, J. V., & Morgenstern, O. (1974). Theory of Games and Economic Behavior. Princeton. 

Nidhra, S., Yanamadala, M., Afzal, W., & Torkar, R. (2013). Knowledge transfer challenges and 

mitigation strategies in global software development—A systematic literature review and 

industrial validation. International Journal of Information Management, 33(2), 333–355. 

https://doi.org/10.1016/j.ijinfomgt.2012.11.004 

Nuijten, A., Keil, M., Pijl, G. van der, & Commandeur, H. (2018). IT managers’ vs. IT auditors’ 

perceptions of risks: An actor–observer asymmetry perspective. Information & 

Management, 55(1), 80–93. https://doi.org/10.1016/j.im.2017.04.002 

Oberg, J. (1999). Why the Mars probe went off course [accident investigation]. IEEE Spectrum, 

36(12), Article 12. 

Papke-Shields, K. E., Beise, C., & Quan, J. (2010). Do project managers practice what they 

preach, and does it matter to project success? International Journal of Project 

Management, 28(7), Article 7. https://doi.org/10.1016/j.ijproman.2009.11.002 

Patterson, F. D., & Neailey, K. (2002). A Risk Register Database System to aid the management 

of project risk. International Journal of Project Management, 20(5), 365–374. 

https://doi.org/10.1016/S0263-7863(01)00040-0 

Patton, M. Q. (2015). Qualitative research & evaluation methods: Integrating theory and practice 

(Fourth edition.). SAGE Publications, Inc. 

Pelletier, C., Croteau, A.-M., Raymond, L., & Vieru, D. (2021). Achieving Social IT Alignment 

through the Orchestration of IT Assets: An Interpretive Case Study. Information Systems 

Management, 38(1), 42–61. https://doi.org/10.1080/10580530.2020.1733712 

Peng, J., Cao, F., Zhang, Y., Cao, Y., Zhang, Y., Zhu, X., & Miao, D. (2021). Reflections on 

motivation: How regulatory focus influences self-framing and risky decision making. 

Current Psychology, 40(6), 2927–2937. https://doi.org/10.1007/s12144-019-00217-w 

Persson, J., & Mathiassen, L. (2010). A Process for Managing Risks in Distributed Teams. IEEE 

Software, 27(1), 20–29. https://doi.org/10.1109/MS.2009.157 

PMI. (n.d.). PMI Pulse of the Profession® 2019. Retrieved January 11, 2021, from 

https://www.pmi.org/learning/thought-leadership/pulse/pulse-of-the-profession-2019 

PMI. (2017). A Guide to the Project Management Body of Knowledge (6th edition). Project 

Management Institute. 



112 

 

Project Management Institute (Ed.). (2017). A guide to the project management body of 

knowledge (PMBOK guide) (6th ed). Project Management Institute. 

Reed, A. H., & Angolia, M. (2018). Risk Management Usage and Impact on Information Systems 

Project Success. International Journal of Information Technology Project Management 

(IJITPM), 9(2), 1–19. https://doi.org/10.4018/IJITPM.2018040101 

Reed, A. H., & Angolia, M. G. (2020). Risk Management Usage and Impact on Information 

Systems Project Success [Chapter]. Start-Ups and SMEs: Concepts, Methodologies, 

Tools, and Applications; IGI Global. https://doi.org/10.4018/978-1-7998-1760-4.ch055 

risk_1 noun—Definition, pictures, pronunciation and usage notes | Oxford Advanced American 

Dictionary at OxfordLearnersDictionaries.com. (n.d.). Retrieved February 1, 2023, from 

https://www.oxfordlearnersdictionaries.com/definition/american_english/risk_1 

Ropponen, J., & Lyytinen, K. (2000). Components of software development risk: How to address 

them? A project manager survey. IEEE Transactions on Software Engineering, 26(2), 

98–112. https://doi.org/10.1109/32.841112 

Rose, S., Spinks, N., Canhoto, A. I., & Reid, B. (2014). Management Research: Applying the 

Principles. Taylor & Francis Group. 

http://ebookcentral.proquest.com/lib/aut/detail.action?docID=1753287 

Roy, B., Dasgupta, R., & Chaki, N. (2016). A Study on Software Risk Management Strategies 

and Mapping with SDLC. In R. Chaki, A. Cortesi, K. Saeed, & N. Chaki (Eds.), Advanced 

Computing and Systems for Security: Volume 2 (pp. 121–138). Springer India. 

https://doi.org/10.1007/978-81-322-2653-6_9 

Ruhe, G., & Wohlin, C. (Eds.). (2014). Software Project Management in a Changing World. 

Springer Berlin Heidelberg. https://doi.org/10.1007/978-3-642-55035-5 

Sarker, S., Xiao, X., & Beaulieu, T. (2013). Guest Editorial: Qualitative Studies in Information 

Systems: A Critical Review and Some Guiding Principles. MIS Quarterly, 37(4), iii–

xviii. 

Sarker, S., Xiao, X., Beaulieu, T., & Lee, A. S. (2018). Learning from First-Generation 

Qualitative Approaches in the IS Discipline: An Evolutionary View and Some 

Implications for Authors and Evaluators (PART 1/2). Journal of the Association for 

Information Systems, 19, 752–774. https://doi.org/10.17705/1jais.00508 

Saunders, M., Lewis, P., & Thornhill, A. (2019). Research Methods for Business Students. 

Pearson Education, Limited. 

http://ebookcentral.proquest.com/lib/aut/detail.action?docID=5774744 

Saynisch, M. (2010). Beyond Frontiers of Traditional Project Management: An Approach to 

Evolutionary, Self-Organizational Principles and the Complexity Theory—Results of the 

Research Program. Project Management Journal, 41(2), 21–37. 

https://doi.org/10.1002/pmj.20159 

Schmidt, R., Lyytinen, K., Keil, M., & Cule, P. (2001). Identifying Software Project Risks: An 

International Delphi Study. Journal of Management Information Systems, 17(4), Article 

4. https://doi.org/10.1080/07421222.2001.11045662 

Scott, J. E., & Vessey, I. (2002). Managing risks in enterprise systems implementations. 

Communications of the ACM, 45(4), 74–81. https://doi.org/10.1145/505248.505249 

Shalev, E., Keil, M., Lee, J. S., & Ganzach, Y. (2014). OPTIMISM BIAS IN MANAGING IT 

PROJECT RISKS: A CONSTRUAL LEVEL THEORY PERSPECTIVE. ECIS 2014 

Proceedings. https://aisel.aisnet.org/ecis2014/proceedings/track13/8 

Shenhar, A., & Dvir, D. (2007). Reinventing project management: The diamond approach to 

successful growth and innovation. Harvard Business School Press. 



113 

 

Sher, S., & McKenzie, C. R. M. (2006). Information leakage from logically equivalent frames. 

Cognition, 101(3), 467–494. https://doi.org/10.1016/j.cognition.2005.11.001 

Shrivastava, S. V., & Rathod, U. (2015). Categorization of risk factors for distributed agile 

projects. Information and Software Technology, 58, 373–387. 

https://doi.org/10.1016/j.infsof.2014.07.007 

Silva, L., & Hirschheim, R. (2007). Fighting against Windmills: Strategic Information Systems 

and Organizational Deep Structures. MIS Quarterly, 31(2), 327–354. 

https://doi.org/10.2307/25148794 

Silver, C., & Lewins, A. (2014). Using Software in Qualitative Research: A Step-by-Step Guide. 

SAGE Publications Ltd. https://doi.org/10.4135/9781473906907 

Sitkin, S. B., & Pablo, A. L. (1992). Reconceptualizing the Determinants of Risk Behavior. The 

Academy of Management Review, 17(1), Article 1. https://doi.org/10.2307/258646 

Sitkin, S. B., & Weingart, L. R. (1995). Determinants of Risky Decision-Making Behavior: A 

Test of the Mediating Role of Risk Perceptions and Propensity. The Academy of 

Management Journal, 38(6), Article 6. https://doi.org/10.2307/256844 

Smithson, M. (1989). Ignorance and Uncertainty. Springer. https://doi.org/10.1007/978-1-4612-

3628-3 

Špundak, M. (2014). Mixed Agile/Traditional Project Management Methodology – Reality or 

Illusion? Procedia - Social and Behavioral Sciences, 119, 939–948. 

https://doi.org/10.1016/j.sbspro.2014.03.105 

Stephenson, A. G., Lapiana, L., Mulville, D., Rutledge, P., Bauer, F., Folta, D., Dukeman, G., 

Sackheim, R., & Norvig, P. (2000). Report on Project management in NASA by the Mars 

Climate Orbiter Mishap Investigation Board. NASA, March, 13, 2000. 

Tamburri, D. A., Palomba, F., & Kazman, R. (2021). Success and Failure in Software 

Engineering: A Followup Systematic Literature Review. IEEE Transactions on 

Engineering Management, 68(2), Article 2. https://doi.org/10.1109/TEM.2020.2976642 

Taylor, H. (2005). Congruence between risk management theory and practice in Hong Kong 

vendor-driven IT projects. International Journal of Project Management, 23(6), 437–

444. https://doi.org/10.1016/j.ijproman.2005.02.001 

Taylor, H. (2006). Risk Management and Problem Resolution Strategies for it Projects: 

Prescription and Practice. Project Management Journal, 37(5), 49–63. 

https://doi.org/10.1177/875697280603700506 

Tesch, D., Kloppenborg, T. J., & Frolick, M. N. (2007). It Project Risk Factors: The Project 

Management Professionals Perspective. Journal of Computer Information Systems, 

47(4), 61–69. https://doi.org/10.1080/08874417.2007.11645981 

Tversky, A., & Kahneman, D. (1981). The Framing of Decisions and the Psychology of Choice. 

Science, 211(4481), Article 4481. 

Varajão, J., Colomo-Palacios, R., & Silva, H. (2017). ISO 21500:2012 and PMBoK 5 processes 

in information systems project management. Computer Standards & Interfaces, 50, 216–

222. https://doi.org/10.1016/j.csi.2016.09.007 

Verner, J. M., Brereton, O. P., Kitchenham, B. A., Turner, M., & Niazi, M. (2014). Risks and risk 

mitigation in global software development: A tertiary study. Information and Software 

Technology, 56(1), 54–78. https://doi.org/10.1016/j.infsof.2013.06.005 

Verner, J., Sampson, J., & Cerpa, N. (2008). What factors lead to software project failure? 2008 

Second International Conference on Research Challenges in Information Science, 71–

80. https://doi.org/10.1109/RCIS.2008.4632095 



114 

 

Viehland, D. W. (2002). “Risk E-Business”: Assessing Risk in Electronic Commerce. Decision 

Line. 

Wallace, L., & Keil, M. (2004). Software project risks and their effect on outcomes. 

Communications of the ACM, 47(4), 68–73. https://doi.org/10.1145/975817.975819 

Wallace, L., Keil, M., & Rai, A. (2004). How Software Project Risk Affects Project Performance: 

An Investigation of the Dimensions of Risk and an Exploratory Model*. Decision 

Sciences, 35(2), 289–321. https://doi.org/10.1111/j.00117315.2004.02059.x 

Wang, P., Sun, L., Zhang, L., & Niraj, R. (2021). Reference points in consumer choice models: 

A review and future research agenda. International Journal of Consumer Studies, 45(5), 

985–1006. 

Wang, X. T. (2004). Self-framing of risky choice. Journal of Behavioral Decision Making, 17(1), 

Article 1. https://doi.org/10.1002/bdm.454 

Webster, J., & Watson, R. T. (2002). Analyzing the Past to Prepare for the Future: Writing a 

Literature Review. MIS Quarterly, 26(2), xiii–xxiii. 

Williams, D. J., & Noyes, J. M. (2007). How does our perception of risk influence decision-

making? Implications for the design of risk information. Theoretical Issues in 

Ergonomics Science, 8(1), Article 1. https://doi.org/10.1080/14639220500484419 

Williams, T. (2005). Assessing and Moving on From the Dominant Project Management 

Discourse in the Light of Project Overruns. IEEE Transactions on Engineering 

Management, 52(4), 497–508. https://doi.org/10.1109/TEM.2005.856572 

Willumsen, P., Oehmen, J., Stingl, V., & Geraldi, J. (2019). Value creation through project risk 

management. International Journal of Project Management, 37(5), Article 5. 

https://doi.org/10.1016/j.ijproman.2019.01.007 

Wysocki, R. K. (2012). Effective project management: Traditional, agile, extreme (Sixth 

edition.). Wiley ; John Wiley. 

Xu, Y., Wang, C., & Zhang, Z. (2023). Understanding Big Data-Business Alignment from a 

Dynamic Perspective. Journal of Computer Information Systems, 63(4), 877–889. 

https://doi.org/10.1080/08874417.2022.2111379 

Yin, R. K. (2015). Qualitative Research from Start to Finish. Guilford Publications. 

http://ebookcentral.proquest.com/lib/aut/detail.action?docID=2008479 

Yin, R. K. (2018). Case study research and applications: Design and methods (Sixth edition.). 

SAGE Publications, Inc. 

Yogi, D. A. N., & Patil, D. M. V. (2018). Identifying Risks and Possible Remedies to Mitigate 

Them during Systematic Software Development Process. International Journal of 

Engineering Research & Technology, 2(2). 

https://doi.org/10.17577/IJERTCONV2IS02021 

Yu, X., Zhang, H., Yu, X., & Zeng, J. (2015). Impact of Self-Framing on Decision Making: 

Timing Matters. Social Behavior and Personality: An International Journal, 43(4), 629–

639. https://doi.org/10.2224/sbp.2015.43.4.629 

Yu-Chih Liu, J. & Asri Rizki Yuliani. (2016). Differences Between Clients’ and Vendors’ 

Perceptions of IT Outsourcing Risks: Project Partnering as the Mitigation Approach. 

Project Management Journal, 47(1), 45–58. https://doi.org/10.1002/pmj.21559 

Yu-Chih Liu, J., & Chin-Tien Chiu, G. (2016). Influence of Project Partnering on Stakeholder 

Role Ambiguity and Project Manager Risk Perception in Information System Projects. 

Project Management Journal, 47(6), 94–110. 

https://doi.org/10.1177/875697281604700607 

 



115 

 

Appendices 

Appendix A  Final Interview Guide 

Overview: 

• How much funding is needed to perform risk management activities? 

• How much time is allocated for risk management activities? 

• What people are involved in each risk management activity? 

• What tools and techniques do you use in each risk management activity? 

 

Topic 1: Project Perception Development 

• How do you build a perception or view of a software project?  

• What attributes influence your project perception? 

• How do you evaluate the attributes influencing your project perception?  

• Do you combine the evaluations of these attributes to create an overall view of the 

project? 

 

Topic 2: Project Perception Description  

• Please provide an example of a project for which you had a positive view at the outset. 

• Please provide an example of a project for which you had a negative view at the outset. 

 

Topic 3: Effect of Project Perception on Risk Management 

• How does your project perception or view influence your engagement in risk 

management? 

• What risk management dimensions are affected by your project perception? 

 

Topic 4: Project Perception Change 

• Does the initial project perception change over the project lifecycle? 

• How and why does the initial perception of a project change? 

• How does the change in project perception influence engagement in risk management? 
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Appendix B  Participant Information Sheet 
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Appendix C  Participant Consent Form 
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Appendix D  Example of Interview Notes 

Interview notes were used during the interview session to help the researcher organise the 

interview, conduct a preliminary analysis, and obtain participant feedback on the veracity of the 

findings and interpretations. 

 

Interview notes: (Albert) 

Attributes 

affecting project 

perception/RM 

How they are evaluated or measured? RM dimensions affected? 

Business 

benefits/objectives 

- By reviewing the business case document 

(highlight key success factors of the project from 

the business case which were mentioned by the 

project stakeholders)  

- Main focus is on the risks 

related to the attributes that 

are important based on the 

initial assessment of the 

business case/statement of 

work or had a negative effect 

on project success factors. 

Impact of project 

outcome on 

business 

- Mission critical / Business important / normal 

operational system 

- Project for building a website for NZ Museum / 

School 

- Project for building a website for Bank / 

Government department 

- Evaluation based on: 

    - Availability of the solution 

    - Safety concerns (impacting a large number 

of end users) 

    - No alternative to the system (e.g., manual 

system) 

- Importance of risk 

management (how serious is 

this practice & accountability 

& responsibility of owning 

risks) 

 

- Details/quality of risk 

management    

Budget  - Tight / suitable, under budget / over budget  

- Budget allocated (written in the business case) 

compared to: 

    - Scope to be delivered (size & complexity) 

    - PM experience in similar projects  

    - Expert judgement  

 

Schedule - Tight schedule / relaxed schedule  

- Schedule allocated (written in the business 

case) compared to: 

    - Scope to be delivered 

    - Number of allocated resources  

    - PM experience in similar projects  

    - Expert judgement 

 

Complexity of 

solution delivery 

 -Low / Medium / High  

 -Expert judgement 

 -PM experience in similar projects  

 

Scope - Well defined & detailed / vague scope  

- Reviewing business case 

- Reviewing statement of work  

    - level of details relevant to the project size 

(budget) 

    - Acceptance criteria existed or not? 

    - PM experience in similar projects (scope) 
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 Identify risks Analyse risks Plan 

responses 

Implement 

responses 

Monitor 

risks 

Funding 15%-20% of the overall project budget 

People PM, Business 

analyst, 

technical 

team, solution 

architect, test 

managers 

PM, Business 

analyst, technical 

team, solution 

architect, test 

managers 

PM, 

Business 

analyst, 

technical 

team, 

solution 

architect, 

test 

managers 

PM, risk 

owners 

PM 

Time 1%-10% of overall project time 

Tools/Techniques Brainstorming 

session, mind 

map (tool) 

Excel sheet, 

probability/impact 

matrix, risk 

exposure  

Response 

strategies 

(avoid, 

hold, 

transfer, 

mitigate), 

Excel sheet 

(from 

analysis) 

Case by case  Risk review 

meeting, 

Excel sheet 

(risk 

register) 

 

 

 

 

 

 

 

 

Does the 

evaluation of 

these attributes 

give you an 

overall perception 

of the project?  

- Overall risk assessment / RM complexity 

(High, medium, low) 

- Perceived resources for RM 

(budget, time, people) for 

RM 

 

- Low project risk: Budget 

(<5%), Time (1%), People 

(PM + core team in initial 

assessment)  

- Medium project risk: 

Budget (10%), Time (3%-

5%), People (PM - core team, 

frequent risk review with 

specific team how own the 

risk)  

- High project risk: Budget 

(>=20%), Time (10%), 

People (core team in all the 

RM activities and risk 

reviews)   
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Appendix E  Sample of Coding of Interview Data 

Prospect Theory’s 

Concepts 

Definitions of 

Concepts Within the 

Study’s Context 

Example Quote  Explanation 

Reference Points: 

The comparative 

standards against 

which other objects 

are evaluated or 

measured. 

Statements that 

compare or evaluate an 

attribute to some 

criteria to determine 

the level of effort 

involved in managing it 

and/or the associated 

level of unknown or 

risk. 

“Is it an aggressive 

timeline or pretty much 

relaxed? This is identified 

from the when I compare 

the project timelines to the 

average time to market or 

average timelines for 

similar projects.” 

The project time 

attribute is evaluated 

based on the average 

timeline of previous 

similar projects (i.e., 

the reference point). 

Attributes Framing: 

The evaluation of 

an object based on 

its attributes.  

Statements that 

describe attributes of a 

project in either 

positive or negative 

terms. 

“Budget allocated is really 

suitable.” 

The positive adjective 

“suitable” is used to 

frame the budget 

attribute. 

Project Frame: The 

perception that an 

IS project manager 

has about a project. 

Statements that 

conveyed an overall 

judgement or 

perception of the 

project without 

referencing any 

attributes. 

"If I am about to run a 

low-risk project." 

The phrase “low-risk 

project” refers to the 

project's overall 

perception, that is, the 

overall perceived risk 

associated with the 

project. 

Framing Effects: 

Different frames of 

a choice problem 

affect individuals’ 

actions and 

behaviours. 

Project Frame Effect: 

Statements that relate 

project managers’ 

actions in risk 

management to a 

specific project frame. 

“In the very lightest touch 

projects, you know, we 

might try and spend very 

little on risk management, 

you know, 1% 5%.” 

The project managers’ 

risk management 

action “...spend very 

little on risk 

management...” relates 

to the project frame 

“very lightest touch 

projects”. 

Single Attribute Effect: 

Statements that relate 

project managers’ 

actions in risk 

management to a 

specific framed 

attribute. 

“If you just have a very 

tight budget, you just go 

into the basics of risk 

management and 

determine the clear ones 

[risks] to the project.” 

The project managers’ 

risk management 

action “...just go into 

the basics of risk 

management...” relates 

to the budget attribute 

that is framed 

negatively. 

Group of Attributes 

Effect: Statements that 

relate project 

managers’ actions in 

risk management to a 

group of framed 

attributes. 

“If we think of a software 

project that has tightened 

time and tightened budget, 

it is not expected that you 

do that risk assessment 

more than once at the 

beginning of the project.” 

The project managers’ 

risk management 

action “...you do that 

risk assessment more 

than once...” relates to 

the attributes of budget 

and time that are 

framed negatively. 
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Appendix F  Final Coding Template 

1 Project Framing 

     1.1 Project Framing Development 

     1.2 Project Framing Description 

     1.3 Types of Project Frames 

          1.3.1 Negative, high-risk 

          1.3.2 Positive, low-risk 

          1.3.3 Neutral, medium-risk 

     1.4 Project Framing Change 

2 Attribute Framing 

     2.1 Attributes 

          2.1.1 Objective attributes 

               2.1.1.1 Project objectives & drivers 

               2.1.1.2 Project domain 

               2.1.1.3 Complexity of business processes 

               2.1.1.4 Regulatory & contractual obligations 

               2.1.1.5 Documentation quality of existing solution 

               2.1.1.6 Organisation maturity 

               2.1.1.7 Customer category 

               2.1.1.8 Project budget 

               2.1.1.9 Project size 

               2.1.1.10 Project scope 

               2.1.1.11 Stakeholders appetite 

               2.1.1.12 Team skills & experiences 

               2.1.1.13 Development technology 

               2.1.1.14 Project time 

          2.1.2 Subjective attributes 

               2.1.2.1 Project complexity 

               2.1.2.2 Project criticality 

               2.1.2.3 Project financial importance 

               2.1.2.4 Project outcome materiality 

               2.1.2.5 Relationship with customer 

     2.2 Types of Attribute Frames 

          2.2.1 Negative 

          2.2.2 Positive 

3 Reference Points 

     3.1 Reference Source 

          3.1.1 Internal references 
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          3.1.2 External references 

     3.2 Reference Type 

          3.2.1 Historical references 

               3.2.1.1 Previous similar projects 

                    3.2.1.1.1 Previous evaluations of attributes 

                    3.2.1.1.2 Similar projects frequency 

               3.2.1.2 Previous project team experience 

               3.2.1.3 Previous experience with customers 

          3.2.2 Project attribute references 

               3.2.2.1 Estimated/allocated budget 

               3.2.2.2 Estimated/allocated time 

               3.2.2.3 Estimated effort 

               3.2.2.4 Expected revenue 

               3.2.2.5 Development technology 

               3.2.2.6 Project team size 

               3.2.2.7 Project size 

          3.2.3 Organisational & environmental references 

               3.2.3.1 Expected impact of project 

                    3.2.3.1.1 on end-users/customers 

                    3.2.3.1.2 on revenues 

                    3.2.3.1.3 on business units/areas 

               3.2.3.2 Resources availability in market 

               3.2.3.3 Company's current financial situation 

               3.2.3.4 Project-generated system alternatives 

               3.2.3.5 Regulatory fines 

          3.2.4 Technical references 

               3.2.4.1 Required skill set 

               3.2.4.2 Complexity of features list 

               3.2.4.3 Number of deployment locations 

               3.2.4.4 Integration intensity with existing systems 

               3.2.4.5 Expected simultaneous transactions volume 

          3.2.5 Expert judgement references 

4 Project Framing Effect 

     4.1 Project Frame Effect 

     4.2 Single Attribute Effect 

     4.3 Group of Attributes Effect 

5 Risk Management Dimensions 

     5.1 Technical Intensity 



124 

 

          5.1.1 Funding 

          5.1.2 Time investment 

          5.1.3 Human resources involvement 

          5.1.4 Tools & techniques usage 

          5.1.5 Risk reviews frequency 

     5.2 Perceived Intensity 

          5.2.1 Discipline level 

          5.2.2 Details & documentation 

          5.2.3 Adherence to process 

          5.2.4 Risk management approach 

     5.3 Process-Related Activities 

          5.3.1 Risks impact/probability 

          5.3.2 Risk identification topics 

          5.3.3 Risk disclosure 

          5.3.4 Risk response strategies 

6 Other 

     6.1 Goal framing 

     6.2 Risk perception 

     6.3 Project framing & optimism 

     6.4 Importance/Weights of attributes 

     6.5 Resources for risk management 
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Appendix G  Ethics Application Approval 
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Appendix H  Example of a project with a negative view 
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Appendix I  Code Relations Browser 

The relationships between codes are represented visually through the Code Relations Browser. 

The symbols at each node show how many segments were simultaneously coded with the row code 

and the column code. 

 

 

 

 


