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Abstract 

Projects are comprised of resource-constrained, sequential and linked substages. 

When a setback is encountered, projects can experience Escalation of Commitment to a 

failing course of action (EOC). Escalation of commitment is a pernicious organisational 

decision making problem that is costly in terms of time and money, where decision 

makers commit additional resources to failing projects rather than terminating them. 

The objective of this thesis is to identify the means by which EOC can be mitigated, by 

understanding how resources are allocated in projects and, on encountering a setback, 

how they are reallocated. Mitigating EOC may not simply save organisations millions 

of dollars or thousands of hours of work but also enable these valuable resources to be 

allocated to other projects that better serve an organisation’s strategic interests.  

This thesis proposes that planned allocation of resources to a project will be 

affected by Regulatory Focus (RF). Following a single setback, RF will affect risky 

choice, while RF and the sunk cost effect will affect reallocation decisions. Past 

research has shown the sunk cost effect to be robust, that is risk-seeking behaviour 

ariseing from negative affect associated with total sunk cost. This thesis will show that 

it is component sunk cost associated with riskiest substage that will best predict EOC in 

reallocation decisions. Following a second, more serious setback, RF and counterfactual 

structure will predict the final investment decision to complete the project.  

Using an experimental design, nine hypotheses were tested across four studies 

using three different decision contexts:  new product development, loans and 

construction. In each scenario undergraduates played the role of a senior manager 

embarking on a project with a limited amount of resources. Each scenario had three 

phases: in Phase 1, resources were allocated to the substages of a project; in Phase 2, a 
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setback was encountered and resources were reallocated; and Phase 3 where a final 

investment decision was made following a second serious setback. 

Across all four studies and all three scenarios, planned allocations to the riskiest 

substage were found to best predict EOC in reallocation decisions following a single 

setback. RF was also found to affect risky choice following a single setback. There was 

partial support for the effects of RF on allocation decisions, and the interaction of RF 

and component sunk cost on reallocation decisions.  The predicted effects of RF and 

counterfactual structure were not found, though post-hoc findings indicate an alternative 

mechanism, the ability to manage paradox, which may lead to de-escalation.  Decision 

context and knowledge/experience may moderate the effects of component sunk cost 

and RF. 

These results contribute to theorising on sunk costs by demonstrating the utility 

of examining sunk costs at the component, and not the composite, level in order to 

predict escalation following a single setback. These results also add to the literature on 

RF theory by showing how a decision maker’s RF influences EOC when decision 

makers are faced with a risky choice decision. The findings arising from the research 

undertaken in this thesis offer practical ways to manage EOC: by managing negative 

affect associated with failure to complete the riskiest substage is managed. Reducing 

this negative affect may in turn reduce levels of escalation. A second means by which 

escalation may be affected is, when decision makers are focussed on losses and non-

losses, by varying the threat to the system goal when a tactical goal is threatened. If the 

system goal is not deemed to be under threat, more conservative choices are pursued. 

However if the system goal is threatened, then riskier courses of action are pursed. The 

final method is to develop a decision maker’s ability to manage paradox, thereby 

improving the quality of decision making. The application of some or all of these means 

will allow decision makers to limit unwarranted EOC or increase warranted escalation. 
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1 Introduction 

1.1 BACKGROUND 

A common problem decision makers face is allocating finite resources in a 

staged process where the sub-stages are not only competing but also linked. To build a 

house, the home owner needs to determine in advance how much of the budget goes to 

the architect to design the house, how much to the builder and how much to furnish it.  

To create a new product, a manager must decide how much to allocate to studying the 

market, how much to create the actual product and how much to launch it. This 

description, though, is deceptively simple as allocating more to an earlier stage means 

that less is available for later stages. To further complicate the picture, once the project 

commences, setbacks can, and do, occur. While some of these setbacks can be easily 

rectified, others can be more pernicious as “…potential actions aimed at curing the 

problem can actually deepen or compound one’s losses” (Staw & Ross, 1986, p274). 

These situations are known as escalation situations (Staw & Ross, 1989). The decision 

to continue the project, despite the presence of negative feedback indicating that the 

goal has not been attained, is known as escalation of commitment (Keil, 1995).  Keil’s 

definition of escalation of commitment will be adopted in this thesis.  

1.2 RESEARCH OBJECTIVE 

The objective of this thesis is to identify the means by which escalation of 

commitment can be mitigated. To achieve this objective, it is first necessary to ask the 

question: how do decision makers plan the allocation of resources in a resource-

constrained project composed of multiple sequential and linked substages; and on 
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encountering an escalation situation, how do they reallocate resources at their disposal 

to the remaining stages of this resource-constrained project?  

1.3 JUSTIFICATION FOR THE RESEARCH: 

The phenomenon of escalation of commitment is known by many names. The 

lay person would call it throwing good money after bad, or “knee deep in the big 

muddy” (Staw, 1976, p27). Other researchers have called the phenomenon entrapment 

(Brockner & Rubin, 1985), too much invested to quit (Tegar, 1980), the sunk cost effect 

(Arkes & Blumer, 1985), strategic persistence (Schwenk, 1995) or the Concorde Fallacy 

(Dawkins & Carlisle, 1976). This thesis will use the term escalation of commitment or 

escalation. Whatever name it is known by, the phenomenon has cost business billions of 

dollars. Staw and Ross’ (1986) investigation into British Columbia’s staging of World 

Expo 1986 revealed then projected losses of $300 million. Royer (2003) provides an 

analysis of two French  corporations that together suffered a loss of $80 million. Keil 

and Montealegre (2000) report that 30-40% of all IT projects experience some degree of 

escalation.   

Escalation of commitment to a failing course of action, however, is not just a 

financial phenomenon. Keil, Mann and Rai (2000 p634) describe escalation as 

“continued commitment to a previously chosen course of action in spite of  negative 

feedback concerning the ongoing viability of that course of action”. Conlon and Wolf 

define escalation as “ … a propensity to increase one’s resource allocation following an 

initial setback … involving a particular form of problem solving within allocation 

decisions” (1980, p172-173). Both these definitions either assert or imply that a single 

setback is sufficient for escalation of commitment to exist. Staw and Ross (1987 p40) 

offers a more stringent definition: “predicaments where costs are suffered in a course of 

action, where there is an opportunity to withdraw or persist and where the consequences 
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of persistence and withdrawal are uncertain.” This definition aligns with  Brockner’s 

(1992) specification of three conditions: that escalation is repeated decision-making, 

and not one-off; the existence of negative feedback; and that goal attainment is 

uncertain thus affecting choice to persist or desist. This implies that multiple setbacks 

are required for a situation to be deemed an escalation situation. However, single or 

multiple setbacks aside, the definitions do not specify that the continued investment be 

financial. Staw (1976) argues that the Vietnam War represented an escalation situation 

measurable in dollars as well as in lives lost. The resource investment can also be time 

invested (Navarro & Fantino, 2009). Each of these investments can take place in a 

variety of contexts  such as hiring decisions (Schoorman, 1988), oil exploration 

(Garland, Sandefur, & Rogers, 1990), sports (Staw & Hoang, 1995), new product 

development (Schmidt & Calantone, 2002), abusive relationships (Strube & Barbour, 

1983) and waiting for a bus (Wong & Kwong, 2007).  Given the variety of settings and 

the immense drain of resources, there is a driving need to understand the phenomenon 

in order to limit its effects. If escalation was a purely economic phenomenon, it would 

dissipate quickly after the receipt of negative feedback (Staw & Ross, 1987). That 

escalation persists despite negative feedback suggests that decision makers do not 

regard the phenomenon as purely economic. A field of study that examines decision 

making following negative feedback is problem solving. 

1.3.1 Decision making and Problem solving: 

Decision making is supposed to be a logical and rational process  in the pursuit 

of optimal outcomes (March, 1994). This statement though is deceptively simple as it 

raises the question of what it means to be ‘rational’.  Answering that question gave rise 

to a major decision making research paradigm (Plous, 1993) and saw the formulation of 

several major theories of rational decision making: expected value, expected utility and 

bounded rationality. 



4 

 

1.3.1.1 Expected Value (EV): 

The central tenet of expected value is that individuals seek to maximise value 

(Gigerenzer & Selten, 2001). The expected value of an outcome is the product of the 

probability of the outcome and the value of the outcome. If faced with more than one 

outcome, the expected value of each outcome can be calculated and the choice made on 

the basis of the greater expected value (Galotti, 1994).  However Payne and Wenger 

(1998) point out that this does not account for peoples’ behaviour as is reflected in the 

St. Petersburg Paradox. In this gambling scenario, a fair coin is tossed until heads 

appears. If the coin lands heads up on the first toss, the payout is $2; if it lands heads up 

on the second toss, the payout is $4. Essentially, the payout is calculated as 2
n
, where n 

is the n
th

 toss. The expected value of this game is calculated as 

𝐸𝑉(𝑔𝑎𝑚𝑒) = ∑(1/2)𝐾(2)𝐾 

where K is the number of tosses (Plous, 1993). Since K cannot be negative and may 

continue to infinity, the expected value of the game is also infinite. If rationality is 

defined as maximising value, then the gambler should pay a large amount of money to 

take part in the game. But according to Nicholas Bernoulli’s estimate, “no person of 

good sense, would wish to give 20 coins”(Bernoulli, 1728/2013, p4).  Gigerenzer and 

Selten (2001) contend that few people would bet more than $5 or $10 in today’s 

currency. Chernoff and Moses (1959) were even more miserly asserting that they would 

pay $0.10 to play a game that, in theory, might win them infinite wealth. This level of 

investment is at odds with the infinite expected value and represents a paradox that 

cannot be reconciled.  

1.3.1.2 Expected Utility (EU): 

One solution to the paradox proposes that instead of deciding on the basis of 

expected value, people made decisions on the basis of expected utility, that is people 
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subjectively attach a value to outcomes that is different to calculated monetary values 

(Medin, Ross, & Markman, 2005).  In EU theory, rationality is deemed as maximising 

utility. Expected Utility Theory does not refer to a single theory but a collection of 

theories that described how people make choice from alternatives with uncertain 

outcomes  (Fishburn, 1988).   Though different, the theories of Bernoulli (1738/1954), 

von Neumann and Morgenstern (1944) and Savage (1954) acknowledge that the goals 

of decision makers will impact on the utility that they attach to various options. The 

choice between alternatives is made by identifying the option with the highest expected 

utility. The expected utility of each option is the product of each option’s utility and the 

probability of it eventuating (Medin et al., 2005). 

1.3.1.3 Bounded Rationality 

EV and EU are theories based on substantive rationality (Simon, 1976) that 

assume optimisation as the core of decision making (Hoy & Tarter, 2004). In order to 

ensure that the optimal decision is reached, these approaches are based on several 

assumptions: that the problem is known and a goal clearly defined; that the decision 

maker is aware of all options and consequences, and has clear preferences which are 

constant;  time and cost limitations do not exist and the final choice maximises the pay-

off (March, 1994).  The reality however is that decision makers make decisions under 

constraints, and hence are not substantively rational (Selten, 2001). These constraints 

include limited processing capabilities (Simon, 1976), the inability to identify all 

options and to know all consequences with certainty (March, 1994). Given these 

constraints, the basis for decisions then is to engage in a search for alternatives until one 

is found that at least fulfils the goal. The selected alternative may not be the optimal 

solution but it is sufficient to fulfil the aspiration level associated with the goal. Simon 

coined the term ‘satisficing’ to describe this basis for decision making (Gigerenzer & 
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Brighton, 2009; Plous, 1993). Satisficing, along with limited search for alternatives and 

aspiration level, form the basis for Simon’s theory of bounded rationality (Selten, 2001). 

Models of bounded rationality are concerned with procedural rationality, where 

processes appropriate to the circumstances are used (Levy, 1997; Simon, 1976). The 

process requires defining the task environment and significantly the definition of 

problem spaces. Simon (1991 p35) asserts that  

“Bounded rationality is what cognitive psychology is all about. 

And the study of bounded rationality is not the study of 

optimisation in relation to task environments. It is the study of how 

people acquire strategies for coping with those environments, how 

those strategies emerge out of problem space definitions, and how 

built-in physiological limits shape and constrain the acquisition of 

problem spaces and strategies.” 

The link between the bounded rationality, task environment and problem 

spaces is captured in Newell and Simon’s Theory of Problem Solving. 

1.3.1.4 Theory of Problem Solving: 

The Theory of Problem Solving (Newell & Simon, 1972) proposes that problem 

solving occurs in the interaction between an information processing system, the task 

environment and the problem space (Simon, 1975). Information processing systems 

process information sequentially, not concurrently, requiring unprocessed information 

to be stored in short-term memory. The quantum of that storage is limited due to 

decision makers being able to perceive and store only information that is “physically 

accessible” (Ross, 2014, p412). This in turn limits processing of information to small 

chunks of information (Mayer, 1992; Simon, 1975).  

The task environment refers to the objective reality of the problem as it exists 

apart from the problem solver and is associated with a goal (Newell & Simon, 1972). 
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Dunbar (1998 p289) describes the task environment as “features of the external 

environment that can either directly or indirectly constrain or suggest different ways of 

solving a problem.” Bromiley (1981 p279) defines the task environment as “all facets of 

the decision situation that are determined and observable external to the particular 

individual or group”. This includes the external environment, how the problem is 

defined, resource availability and the experimental conditions. The third component of 

problem solving is the problem space which is the individual’s internal representation of 

the task environment i.e. it is the subjective interpretation of the problem (Newell & 

Simon, 1972).   

1.3.1.5 Problem Solving 

According to Newell and Simon (1972) problems are solved by engaging in a 

search in the problem space. The problem space consists of the initial state, and end 

state and a series of all operators linking the initial and end states (Dunbar, 1998). The 

initial state is an undesirable situation, the end state is the goal state that is deemed 

desirable, and the operator, which is also called a decision alternative (MacCrimmon & 

Taylor, 1976),  is an activity that changes a state to an intermediate state or to the goal 

state (Huber, 1986). The problem space generated by the perfect problem solver is 

termed the basic problem space (Simon, 1975) or the objective problem space (Medin et 

al., 2005). Due to memory constraints, the average decision maker generates only a 

portion of the basic problem space in the course of solving a problem. This is the 

subjective problem space (Oettingen & Gollwitzer, 2009a) and successful problem 

solving depends on whether critical features of the problem are represented in the 

subjective problem space (Simon, 1975), the extent to which the representation is 

incomplete or flawed (Mayer, 1992) or if the representation is beyond the cognitive 

capacity of the individual to resolve (Medin et al., 2005).  It is the problem space that 
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contains alternative paths that the problem solver can choose from (Pirolli & Greeno, 

1988) as well as the preferred solution (Johnson & Payne, 1985).  

The theory of bounded rationality and problem spaces contend with human 

beings’ limited ability to process information. It is this limitation that prompted Simon 

and his colleagues to draw a distinction between problem solving and decision-making 

(Simon et al., 1987). In their view, problem solving is concerned with how the problem 

space is defined, thereby affecting the alternatives that are generated and evaluated 

during decision-making. Newell and Simon (1972) go so far as to assert that the 

problem space determines the effectiveness of peoples’ problem solving efforts. 

Dunegan (1993) reports that information framed in the task environment affects 

perception of the problem space. Puranam, Stieglitz, Osman, and Pillutla (2015) go 

further and argue that feedback from the task environment not only affects perception 

but the criteria by which choices are made during decision making. Problem solving 

therefore requires that attention be paid to both the framed task environment and the 

problem space (Newell & Simon, 1972). 

1.3.1.6 Escalation, Expected Value and Expected Utility 

Returning to decision making in escalation situations, under  models of EV and 

EU, escalation of commitment would disappear quickly (Staw & Ross, 1987). This is 

because EV and EU are substantively rational so as to maximise value and utility. 

According to EV and EU, escalation of commitment is irrational and should not occur. 

This is because investment in the escalation situation would terminate once EV or EU 

was no longer maximal.  The reality, however, is that escalation does occur and to 

mitigate the phenomenon requires going beyond accounts based purely on economic 

rationality.  
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1.3.1.7 Escalation and the Theory of Problem Solving 

Building and extending upon economic accounts of escalation, Staw and Ross 

(1987, p43) developed their Escalation Cycle (Fig. 1.1). The Escalation Cycle charts the 

sequencing of decisions made in an escalation situation.  These decisions are affected by 

project, psychological, social and structural determinants. In essence the Escalation 

Cycle outlines what happens at decision points but does not describe how decisions are 

made. An insight to how decisions are made can be gained by viewing these decisions 

through the lens of Newell and Simon’s (1972) Theory of Problem Solving. The four 

determinants in the Escalation Cycle map onto Newell and Simon’s (1972) task 

environment and problem space representation. The task environment essentially 

incorporates project, social and structural determinants of Staw and Ross’ Escalation 

Cycle, while psychological determinants relate to the perception of the problem space. 

 

Figure 1.1: Staw and Ross (1987) Escalation Cycle 

 

 

The advantage of adopting Newell and Simon’s (1972)  perspective of problem 

solving is that it makes explicit what is implied in the Escalation Cycle: that projects are 

made up of substages, and these substages are captured by operators in the problem 

space. This seemingly obvious aspect of projects however is rarely reflected in the 

extant literature on escalation that will be discussed in Chapter 2. Viewing escalation of 

commitment through the lens of Newell and Simon’s Theory of Problem allows 
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escalation behaviour to be examined according to the objective aspects of the task 

environment (project, social and structural determinants of the Escalation Cycle) as well 

as the framing of these same determinants. This includes project determinants like sunk 

costs, which have an objective magnitude as well as the perception of sunk costs which 

are regarded differently when framed to, or by, the decision maker. In addition, the 

manner in which the decision maker chooses to traverse the sequential and linked 

substages of a project, both prior to and following setbacks, is captured in the problem 

space that the decision maker constructs. These elements are elaborated upon next. 

1.4 RESEARCH QUESTIONS 

1.4.1 Framing of the task environment: 

What is common to all definitions of escalation of commitment is that the 

phenomenon is, either explicitly or implicitly, associated with goal achievement. 

Projects are established and structured to achieve organisational goals (Hyväri, 2006). 

Project goals however can be framed in many ways: as an opportunity with the potential 

for gain or a threat with the potential for loss (Dutton & Jackson, 1987); as a goal to be 

achieved or a threat to be avoided (Elliot & Fryer, 2008); or as an opportunity or 

responsibility (Higgins, 1997). The impact of such framing has been studied extensively 

in escalation of commitment (Drummond, 1994; Karlsson, Juliusson, Grankvist, & 

Gärling, 2002; Kernan & Lord, 1989) (For an extensive review on the framing effects in 

risky decision making, please see Kühberger (1998)). Drummond (1994), for example, 

reported that framing a goal as a responsibility was associated with a tendency to 

increase commitment to a poor decision. Karlsson et al. (2002) reported that goals 

framed as gain-maximising or loss-minimising were associated with escalation and de-

escalation respectively. Kernan and Lord (1989) found that setting explicit rather than 

general goals was associated with greater tendencies to escalate commitment. These 

studies reflect modern project management practices, where project managers are given 
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clear responsibilities on meeting time, budget and quality metrics (Meredith & Mantel, 

2003), while simultaneously being asked to manage opportunities within projects 

(Hillson, 2002). It is unclear though why such practices appear to be associated with 

escalation behaviour.  

One possibility is that the effect of such framing on decisions has not been studied 

in situations where projects are structured into sequential and linked substages. Projects 

are not single stage events and Ivory and Vaughan (2008) argue that projects are path-

dependent, where decisions made early in a project affect decisions made later, 

requiring trade-offs to be made. This is an important issue as project managers 

commonly create buffers, or slack, when resources are allocated (Taylor, 2009). That 

projects are structurally made up of interdependent subtasks or substages suggests they 

are both in competition with each other for resources yet dependent upon each other for 

completion. Allocating more resources to an earlier stage necessitates allocating less to 

a later stage. Thus while a project may have a single budget, structuring the project into 

substages means that there are, in effect, numerous mini-budgets for each substage in 

the project. The framing of the organisational and project goals may affect the allocation 

of resources to the substages of a project, which in turn may “lock in” a project along a 

trajectory (Sydow, Schreyögg, & Koch, 2009).  In this thesis, it is proposed that 

Regulatory Focus (RF) framing (Higgins, 1997) where a situation is described as 

gain/non-gain or a loss/non-loss, will affect resource allocation decisions. Regulatory 

Focus framing will be elaborated upon in Chapter 3.   The first research question (RQ) 

is therefore:  

1. What is the effect of RF framing of a project goal on decision makers’ planned 

allocation of resources to the substages of a resource-constrained project 

composed of multiple sequential and linked substages?  



12 

 

1.4.2 Sunk costs in the task environment: 

Sunk costs are costs that have been incurred which cannot be recouped (Hantula 

& Landman, 2006). Sunk costs typically become salient following a setback (Brockner, 

1992). In projects, sunk costs are incurred in increments prior to the advent of revenues 

(Northcraft & Wolf, 1984). These incremental costs are those that are incurred as the 

project traverses its substages and it is these costs that are deemed sunk. This clearly 

indicates that there is a temporal aspect to the sunk costs, a point made by Staw and his 

research partners (Ross & Staw, 1993; Staw, 2005; Staw & Ross, 1987) recognising 

time as a project determinant.  Sunk costs are at the core of one major account of 

escalation of commitment, Prospect Theory (PT) (Kahneman & Tversky, 1979; Whyte, 

1986). PT improves upon Expected Utility Theory (Brandstatter, Gigerenzer, & 

Hertwig, 2006) and will be discussed more fully in Chapter Two. While numerous 

studies have linked sunk costs to escalation of commitment to a failing course of action 

(e.g. Arkes & Blumer, 1985; Garland, 1990; Karlsson et al., 2002; Moon, 2001), the 

incremental and temporal nature of sunk costs has not been recognised.  Research on 

sunk cost and escalation has almost exclusively presented sunk costs as the sum of all 

sunk costs incurred in the course of a project up to the point of the setback, i.e. a 

composite figure (e.g. Arkes & Blumer, 1985; Chow, Harrison, Lindquist, & Wu, 1997; 

Staw, 1976; Whyte, 1991). Some exceptions are Schmidt, Montoya-Weiss, and Massey 

(2001) and Schmidt and Calantone (1998, 2002). Presenting sunk costs as a composite 

variable obscures the effects of the component variables (Ailawadi & Farris, 2004). This 

distinction between sunk cost as a discrete total and sunk cost as a cumulative total with 

a temporal element is noteworthy as Northcraft and Wolf (1984) point out that negative 

feedback has a differential impact at different stages. Sunk cost as a composite would 

not capture this differential impact. This distinction between the components of sunk 

costs and as a composite figure will be discussed in detail in Section 2.3. Research 
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Question Two therefore seeks to understand how a project determinant, incremental 

sunk cost, affects decisions following a setback: 

2. What effect do incremental sunk costs associated with individual substages 

have on reallocation decisions made by decision makers when a setback is 

encountered? 

1.4.3 Problem space and the number of setbacks: 

That projects are made up of sequential and linked substages raises the possibility 

that more than one setback may be encountered. Much of the research into escalation 

relies on static, one-off decisions made following a single setback (Dunegan, 1996). 

Such an approach, Hastie (2001) argues, fails to reflect reality and the sequential, and 

often linked, nature of decision making with limited resources. Some studies have used 

sequential stages with more than one setback (e.g. Bateman, 1986; Chi & Nystrom, 

1995; Staw & Fox, 1977) but these stages were not linked. This represents another gap 

in the literature on escalation of commitment, where the use of one-off decisions and/or 

the use of sequential but non-linked substages have not adequately captured the 

mundane realism of decision-making (Aronson, Wilson, & Brewer, 1998). Using three 

new decision scenarios constructed for this thesis, two further research questions are: 

3. When a setback is encountered at a substage, what is the effect of RF framing of 

the project goal on decision makers’ reallocation of resources to the setback 

substage?  

4. On encountering a further setback, what is the effect of RF framing of the 

project goal on decision makers’ on investments to complete a project? 

1.4.4 Problem Space structure: 

Fox and Hoffman (2002) reconceptualised the decision to escalate as goal-directed 

behaviour following single or multiple setbacks. This perspective suggests that, after 
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receiving negative feedback, the decision maker is able to construct a problem space 

leading from the setback to the desired end state. In constructing a pathway forward, it 

suggests that, though a problem exists, it is potentially surmountable, enhancing 

perceived control (Nasco & Marsh, 1999). Given this mechanism, escalation may occur 

in the expectation that allocating more resources would resolve the problem (Brockner, 

1992). If, however, no pathway to the desired end state can be constructed, then reduced 

perceptions of control may exist. Newell and Simon (1972) argue that in this instance, 

withdrawal would occur. One means by which pathways are constructed is through 

counterfactual generation (Roese & Olson, 1997). Counterfactuals are problem-solving 

cognitions (Roese, 1998) and will be discussed in Section 3.6.2.  Research Question 

Five is focussed on a psychological determinant of escalation and asks if structuring the 

problem space, through counterfactual generation, to identify possible courses of action 

to undertake is associated with escalation of commitment: 

5. How does the structure of the problem space constructed by decision makers, 

and the presence or absence of pathways to solve a problem, affect escalation of 

commitment? 

1.4.5  Problem space, goal hierarchy and risky choice: 

  A problem space is made up of decision alternatives linking an initial state to an 

end state (Dunbar, 1998). These alternatives are essentially different courses of action 

that can be undertaken and may be structured as a means-end chain leading to a desired 

goal. A means-end chain can exist as a goal hierarchy, where lower order outcomes 

serve to advance the decision maker towards the desired higher order goal (Gutman, 

1997). According to Kruglanski et al’s (2002) Theory of Goal Systems, goals within a 

hierarchy possess the property of equifinality where a single goal may be achieved by 

multiple means. Importantly, Shah and Kruglanski (2000) point out that the higher order 
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goal need not be salient to affect the choice of a means to the end, a view echoed by 

Wilensky (1982).  

  The last research question is concerned with risky choice in the goal hierarchy. 

Despite the fact that goals possess the property of equifinality, this is not represented in 

escalation research, particularly those that use experimental designs. The typical design 

involves a decision maker, in some sort of resource allocation scenario, being informed 

of a setback and is asked to make a resource allocation decision. The implicit 

assumption is that a setback associated with a lower-order goal, such as a research 

setback, also represents a setback to the higher order goal, like maintaining profitability. 

This conflating may affect the courses of action chosen following the setback. If a 

decision maker regards both the lower order and the higher order goal as being under 

threat, then riskier courses may be chosen as they feel backed into a corner (Klaczynski, 

Gordon, & Fauth, 1997). If, on the other hand, the higher order goal is not under threat, 

despite the lower order goal being threatened, then decision makers might choose less 

risky courses of action. This will be elaborated upon in Section 3.5. Research Question 

Six therefore is: 

6. When a project setback is encountered and a lower order goal is threatened, what 

effect does the level of threat associated with a higher order goal have on the 

riskiness of a decision maker’s choice of a course of action? 

1.5 METHODOLOGY: 

The methodology adopted in this thesis was constructed on the basis of the 

research problem and questions outlined earlier. As the research questions revolve 

around effects associated with specific factors encountered in projects, the ability to 

make comparisons is important, which requires the ability to control factors and 

measure effects  (Darius & Portier, 1999). This calls for an experimental design, which 
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adopts a positivist, hypothetico-deductive perspective of reality (Riley, Sullivan, & 

Gibson, 2012). An experimental design is appropriate when trying to determine 

causation based on limited and well-defined propositions (Babbie, 2004) as threats to 

internal validity can be reduced (Schmidt & Calantone, 2002).  While not ignoring 

external validity, the emphasis on internal validity  is warranted because conclusions 

drawn from internally valid experiments tend to generalize (Anderson, Lindsay, & 

Bushman, 1999). In addition subsequent replications of a well-constructed internally 

valid experiment increase external validity (Mitchell & Jolley, 2007).  

The experimental design adopted seeks to achieve both experimental and 

mundane realism through the use of a computer-generated decision-making microworld 

(Difonzo, Hantula, & Bordia, 1998).  Experimental realism is the extent to which a 

participant gets involved with an experiment, while mundane realism is the extent to 

which the  experiment reflects real-life settings (Aronson et al., 1998). While the use of 

a microworld has advantages of realism, the question of reliability vis-a-viz established 

paper and pencil data collection methods needs to be clarified.  

Prior to the advent of computers, paper and pencil methods were the mainstay of 

data collection in research. The introduction of computers saw the dominance of this 

mode of data collection being challenged (Noyes & Garland, 2008). This challenge 

increased with the growth of the internet (Weigold, Weigold, & Russell, 2013). 

Computer- and internet-mediated (CIM) data collection is cheaper than paper-based 

methods (Noyes & Garland, 2008), though equipment cost is higher (Porter, 2004). 

Noyes and Garland suggest that, relative to paper-based methods, CIM methods are a 

richer medium that allow the use of audio, video and interactivity with the participant, 

whilst offering easier scoring. A key issue in comparing paper-based and CIM methods 

is that of equivalence of responses. Weigold et al. (2013), Hedman et al. (2010) and  

Carlbring et al. (2007) do not report any significant difference in responses obtained via 
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either method. Kongsved, Basnov, Holm-Christensen, and Hjollund (2007)  report that 

while CIM response rates are lower than paper-based, the responses are more complete. 

An important limitation of CIM methods is the respondent’s ability to interact with the 

technology (Noyes & Garland, 2008). Given these advantages and given the need to 

create a rich setting for escalation scenarios (Difonzo et al., 1998), the use of 

microworlds within CIM data collection method is deemed acceptable. 

Three microworlds were constructed for the experiments conducted in this thesis, 

a new product development, a loan and a construction decision setting. In each 

microworld, participants played the role of a senior executive managing a resource-

constrained project composed of multiple, sequential and linked substages. The project 

traversed three phases: an initial phase where participants planned the allocation of 

resources to the project’s substages; an initial setback phase where participants made 

decisions on how the project would proceed; and a final phase where a second setback 

is encountered and participants are asked to make a final decision on how to proceed. 

Using the stages of the new product development microworld, the three phases are 

depicted in Figure 1.2.  

Figure 1.2: Substages and decision phases in the new product development microworld 

 

 Key: Shaded area represents setbacks in the project  
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The participants in the experiments are undergraduates from two West 

Australian Universities. The use of students in escalation studies revolves around 

generalisability (Chang & Ho, 2004). Chang and Ho argue that students lack the 

experience and perspective of managers, and thus any findings based on a student 

sample cannot be generalised. They reported results that showed different decisions 

arising from a student and a managerial sample, with the latter demonstrating greater 

escalation tendencies across different contexts. Garland et al. (1990) also obtained 

different results from student and non-student samples. In this study, experienced 

geologists, role playing as managers in an oil exploration scenario, tended to de-escalate 

their investment on receipt of negative feedback, while students were as likely to 

escalate as they were to de-escalate. What is notable in Chang and Ho’s result and 

Garland et al’s result is that the experienced decision makers demonstrated different 

escalation tendencies on encountering a setback.   

An additional layer of complexity arises from contrasting results reported by 

Garland and Conlon (1998) is that Jani (2008) and Tosi, Brownlee, Silva, and Katz 

(2003) found no difference in escalation tendency between students and managers. 

Importantly, Sleesman et al’s (2012) meta-analysis also found no evidence to indicate 

differences between students and experienced workers. In regard to generalisability of 

findings arising from the use of students as substitutes for managers, Garland et al. 

(1990) point out that context can be a powerful influence on decision making in 

escalation situations. While recognising the importance of context, and consequently 

using three different decision scenarios to improve generalisability, the focus of the 

research in this thesis is to understand the cognitive processes behind escalation of 

commitment to a failing course of action. As such, the need for internal validity is vital, 

and Caughron and Mumford (2008) argue that the use of a student sample is acceptable 

as it represents an experimental control of the sample (Becker, 2005). 
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In addition to the experimental controls used in the studies in this thesis, there is 

also a need for appropriate statistical controls to be in place. Risk taking is influenced 

by decision context and characteristics of the decision maker (Figner & Weber, 2011). 

Decision context is controlled for in the experimental design using three different 

decision scenarios. Age, gender and national culture are examples of decision maker 

characteristics. While there are numerous other decision maker characteristics that 

affect risk taking and decision making, such as genetic, educational, or socio-

demographic, control of all of these factors, whether statistical or experimental, is 

impractical. Experimental control, while possible, is complex requiring a large sample 

size to obtain the requisite levels of statistical power while reducing mundane realism   

(Carlson & Wu, 2012; Cohen, 2013). Even should experimental control be achieved, 

statistical control of all of these factors increases the potential for effects of these 

controls to be confounded, reducing interpretability (Carlson & Wu, 2012). Choosing an 

appropriate factor for statistical control must be justified through the use of explanation, 

citations and reported results (Becker, 2005). Two factors will be statistically controlled 

for in this thesis, gender and age. Justification for the use of gender and age in this 

thesis is outlined below. 

Charness and Gneezy (2012), through insightful analysis of 15 reports from 

different researchers, samples, countries and ages, found gender to be a major influence 

on risk taking. What was common to each of these studies was the common use of a 

simple investment game. They found that a significant difference (p=0.002) existed in 

the likelihood of males taking greater risks than females. Though Charness and Gneezy 

did not report a test statistic, Byrnes, Miller, and Schafer (1999) reported an effect size 

associated with males taking more risks than females of d=0.13 that was significant (χ
2 

(313)=2457.83, p<.00001).  On this basis, gender will be incorporated as a control 

variable in this thesis.  
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Age affects decision making in risky situations (Figner & Weber, 2011). Weller, 

Levin, and Denburg (2011) found that age and risk taking varied inversely to protect 

gains. However age was not found to affect risk taking to recoup losses. A similar result 

was reported by Tymula, Lior, Ruderman, Glimcher, and Levy (2013).  A meta-analysis 

of age and risky choice by Mata, Josef, Samanez-Larkin, and Hertwig (2011) found that 

age differences existed when decision makers had to make decisions based on 

experience, lacking information on probabilities and outcome, with older decision 

makers being more risk seeking (Hedge’s g=0.28). In the presence of full information 

on probabilities and outcomes, no age related differences were observed (Hedge’s g= -

0.001). Given these effects of age, it will be used as a control variable in this thesis.  

The use of experimental control and appropriate statistical controls increases 

internal validity but the cost is reduced generalisability (Carlson & Wu, 2012). While a 

well-designed field study allows effects to be more widely generalised, it suffers from 

two key drawbacks: firstly the ability to control factors is limited. Secondly, even if 

factors could be adequately controlled, the nature of escalation requires condemning a 

project to failure which is a waste of resources in a failing project and also ethically 

unacceptable. For these reasons, an experimental design is used in this series of studies. 

1.6  THESIS OVERVIEW: 

Chapter Two is the first of two literature review chapters and examines escalation 

of commitment in more detail, exploring the major theoretical paradigms that account 

for escalation, Prospect Theory (Kahneman & Tversky, 1979) and Self-justification 

theory (Staw, 1976). Chapter Three introduces Regulatory Focus Theory (RF) (Higgins, 

1997) and outlines how the orthogonal components of RF, the promotion and 

prevention focus, motivate behaviour. This chapter also presents hypotheses that stem 

from the research questions outlined in this chapter. The conceptual framework of this 
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thesis is presented in Figure 1.3.  This figure depicts antecedents of escalation of 

commitment on the left-hand side, hypothesised moderators of escalation of 

commitment in the middle and the measures of escalation of commitment on the right-

hand side. Solid lines depict hypothesised relationships tested in this thesis and dotted 

lines depict hypothesised relationships that are not tested in this thesis. 

Chapter Four describes Study 1 and the results. Chapter Five outlines Study 2a, 

using the same NPD scenario from Study 1, and Study 2b, using a loan scenario. 

Chapter Six describes Study 3. In Chapter Seven conclusions about the significance of 

the findings in this thesis are presented and discussed. In particular, implications for 

theory and practice in light of the findings for decision-making in resource-constrained 

project composed of multiple sequential and linked substages. Limitations of the 

research conducted are outlined and recommendations for future research are also 

outlined.
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Figure 1.3: Conceptual Framework of this thesis 
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2 Literature Review of Escalation of 

Commitment  

2.1 INTRODUCTION 

The purpose of this chapter is to build upon the overview of escalation of 

commitment introduced in Chapter One in order to identify important research gaps in 

the phenomenon of escalation of commitment.  To that end,  the determinants of Staw 

and Ross’ (1987) Escalation Cycle were mapped onto the components of Newell and 

Simon’s Theory of Problem Solving (Newell & Simon, 1972). Psychological 

determinants corresponded to the subjective problem space representation and project, 

social and structural determinants mapped onto the task environment. The task 

environment, through framing,  affects the perception of the subjective problem space 

(Dunbar, 1998). This suggests that the framing of project, social and structural 

determinants may influence psychological determinants. This makes the subjective 

problem space representation central in escalation situations.  The importance of the 

subjective problem space representation, discussed in Section 1.3.1, is best represented 

by a quote from Daniel Kahneman (2000 p xiv): 

“Anyone who has taken a course in perception has learned to 

distinguish objective reality from the proximal stimulus to which 

the observer is exposed and to distinguish both reality and the 

stimulus from the mental representation that the observer 

eventually constructs”. 

Kahneman’s assertion is that perception is the decision maker’s reality, and the 

decision maker’s perception gives rise to how a problem is represented. As escalation 

decisions stem from the decision maker’s subjective problem space representation, they 
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are subject to the effect of bias and heuristics (Simon & Newell, 1971). While numerous 

approaches to account for escalation have been proposed, the meta-analysis conducted 

by Sleesman et al. (2012) identified three major theories: Self-justification Theory (SJT) 

(Staw, 1976); Prospect Theory (PT) (Kahneman & Tversky, 1979; Whyte, 1986) and 

Project Completion or Goal Substitution Theory (Conlon & Garland, 1993).  These 

three approaches are discussed next. 

2.2 MAJOR THEORIES OF ESCALATION OF COMMITMENT: 

2.2.1 Prospect Theory: 

Prospect Theory (Kahneman & Tversky, 1979) is a descriptive model of 

decision making that improves upon Expected Utility Theory by modifying Bernoulli’s 

(1738/1954) approach (Brandstatter et al., 2006). It is the most popular account of 

decision making under risk (Abdellaoui, Bleichrodt, & Paraschiv, 2007). PT has been 

used to account for numerous cognitive biases in decision making such as the 

endowment effect, the disposition effect and the status quo bias (Camerer, 2004). The 

key theoretical component of PT to account for these phenomena is the value function 

that Kahneman and Tversky believe individuals possess. The value function is an S-

shaped curve (See Figure 2.1). The portion of the curve in the right hand quadrant above 

the origin is in the domain of gains. The portion below, and to the left, of the  origin is 

in the domain of losses (Levy, 1992). The value function, in the gain domain, is 

concave, while in the domain of losses is convex and comparatively steeper. It is the 

shape of the S-curve above and below the origin that is key to understanding how PT is 

applied in escalation of commitment  (Kahneman & Tversky, 1979; Whyte, 1986). The 

is explained in the next section, based on an example by Garland et al. (1990).  
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2.2.1.1 The Value Function 

The gradient of the S-shaped value function is different in the gain and loss 

quadrants. As such, mathematically identical amounts, when framed as a gain (x
1
) or 

loss (x
a
), are associated with different values, y

1
 and y

a
 respectively. Another 

consequence of the S-curve is that, due to the different rates of change of the gradient at 

different points of the curve, decision makers are risk seeking in the loss quadrant 

 

Figure 2.1:S-shaped value function (adapted from Kahneman and Tversky 1979) 

 

 

while they are risk averse in the gain quadrant. Kahneman and Tversky assert that this 

effect arises as a consequence of framing of gains and losses. When framed as a loss, 
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evaluations of value take place in the loss quadrant. In the loss quadrant, the decision 

maker has invested, and lost, x
a
, which has value y

a
 . For an additional investment of 

(x
b
-x

a
), there is the chance of regaining all of x

a
, coupled with the chance of losing the 

additional investment resulting in a total loss x
b
 with value y

b
. Due to the gradient 

change in the loss quadrant, the additional investment of (x
b
-x

a
) is associated with value 

(y
b
-y

a
).  Since |y

a
| > |y

b
-y

a
|, the decision maker is risk seeking, willing to risk incurring a 

further loss of (x
b
-x

a
) for the chance of recouping x

a
. When framed as a gain, 

evaluations of value take place in the gain quadrant. In the gain quadrant, with 

investment x
1
, the decision maker derives y

1
 value. For an additional investment of (x

2
-

x
1
), there is the chance of increasing the value gained from y

1
 to y

2
, coupled with a 

chance of losing all of x
1
. However, because |y

1
| > |y

2
-y

1
|, the decision maker is risk 

averse, unwilling to risk the loss of all of x
1
 for the chance of increasing total value to y

2
 

by risking the additional amount of  (x
2
-x

1
). The basis for these effects is framing, 

which is discussed in the next section. 

2.2.1.2 Framing in Prospect Theory 

As framing of gains and losses is a key activity in PT, its meaning needs to be 

clarified. Framing, according to Kühberger (1998 p24), has a strict and a loose 

definition. The strict definition involves “wording of formally identical problems i.e., to 

a semantic manipulation of prospects whereby the exact same situation is simply 

redescribed” and the loose definition “refers to framing as in internal event that can be 

induced not only by semantic manipulations but may result also from other contextual 

features of a situation and from individual factors, provided that problems are 

equivalent from the perspective of economic theory”. Applying Levin, Schneider and 

Gaeth’s (1998) framing typology, the strict definition of framing is termed risky choice 

framing, while the loose definition is actually composed of goal and attribute framing.  
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Risky choice framing has been used to study escalation behaviour in adoption 

decisions, which are choices between courses of action (e.g. Thaler & Johnson, 1990; 

Whyte, 1988). Whyte (1986) proposed that under loss, an individual would view future 

decisions as being between two losses: a sure loss, or a chance of a further loss coupled 

with the unlikely probability of a gain. Given these two options, Whyte argues, decision 

makers become risk-seeking, willing to accept the probable additional loss for the 

unlikely chance of a gain. Studies using risky choice framing provided evidence of 

being risk averse under a gain frame and risk seeking under a loss frame.  What is not 

clear is if risky choice behaviour varies according to whether the loss is associated with 

a higher or lower order goal. This is the question asked in Research Question Six.  

Attribute framing is the extent to which an attribute is present in an object under 

investigation (Levin et al., 1998). For example a 5% unemployment rate is the same as a 

95% employment rate, however the former is perceived as a loss while the latter is a 

gain. The extension of the concept of loss to sunk costs was first proposed by Thaler 

(1980). The central postulate of Thaler is that incurring a non-recoverable cost, in effect 

a loss, is associated with increased consumption of the benefit associated with the 

unrecoverable cost i.e. the greater the sunk cost incurred to acquire an item, the greater 

the benefit that will be sought from that item. This loss experience, Thaler proposed, is 

subjectively experienced and psychological in nature. Thus, in addition to being an 

objective property of a project, sunk costs are also perceived subjectively as the ‘pain’ 

of a cost that cannot be recouped. The pain associated with sunk costs drives the 

formulation of Research Question Two, focussing on the pain associated with a specific 

component sunk cost.  

2.2.2 Self- Justification theory (SJT): 

The problem space representation associated with SJT is a decision bias where 

greater personal responsibility for an initial decision is associated with greater levels of 
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escalation of commitment on receipt of negative feedback following that initial decision 

(Adner, 2007). Staw’s (1976) ground-breaking research into escalation of commitment 

presented an investment scenario to participants where responsibility for an initial 

investment, and subsequent feedback on the outcome of that investment, were 

manipulated in order to determine what level of investment would be made in a second 

investment decision.  Staw found that a decision maker, upon receiving negative 

feedback of his/her initial invest decision, was more likely to increase the investment 

commitment in a second investment decision, particularly when the decisions are 

widely known (Staw & Ross, 1980).  This escalation is said to occur because the 

decision maker wanted to demonstrate that the earlier decision to invest was rational 

and correct (Staw, 1976). 

Staw argues that the mechanism leading to escalation is based on cognitive 

dissonance (Festinger, 1957). Specifically, when a decision maker, on encountering the 

possibility that a prior investment decision could be incorrect, experiences cognitive 

dissonance with his/her image as a competent decision maker. In order to reduce this 

dissonance, the decision maker continues the investment in an effort to demonstrate that 

the earlier decision was correct.  

The core of SJT is the role personal responsibility plays in escalation. The role 

of personal responsibility in escalation of commitment has been widely tested (e.g 

Bazerman, Giuliano, & Appelman, 1984; Caldwell & O’Reilly III, 1982; Haunschild, 

Davis-Blake, & Fichman, 1994; Sabherwal, Sein, & Marakas, 2003; Schmidt & 

Calantone, 2002). While not all research has been supportive  (e.g. Armstrong, 

Coviello, & Safranek, 1993; Chow et al., 1997; Citera, Isaacs, & Berrill-Ross, 1999; 

Schulz-Hardt, Thurow-Kröning, & Frey, 2009) personal responsibility is generally 

recognised as a contributing factor to the phenomenon (Brockner, 1992; Sleesman et al., 

2012). The explanation of personal responsibility however relies on the inference of 
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retrospective rationality (Caldwell & O’Reilly III, 1982; Schulz-Hardt et al., 2009).  In 

essence, Staw suggests that decision makers choose to commit additional resources 

post-failure in order to establish retrospective rationality of their earlier decisions. 

Conlon and Parks (1987) report results that are deemed consistent with the prediction of 

personal responsibility as well as providing evidence that is held to provide direct 

evidence of retrospective rationality (Schultze, Pfeiffer, & Schulz-Hardt, 2012). That 

study therefore warrants closer examination.  

2.2.2.1 The basis of Retrospective Rationality 

Conlon and Parks argue that their 1987 study provides evidence of retrospective 

rationality. This claim is based on their finding that, post-failure, decision makers 

responsible for prior investments tended to request for retrospective reports to account 

for the failure. Conlon and Parks interpreted these retrospective requests for this type of 

information as constituting proof of retrospective rationality, which Staw asserted was 

driven by self-justification.  

Their study however has an important limitation. A key pilot study conducted 

prior to the main study involved the rating of five pieces of information (five-year 

forecast, R & D prospectus, R & D past performance report, CEO feedback, and R & D 

justification memos) as either prospective or retrospective using a four-item scale by a 

different sample from the target population. The pieces of information were rated 

according to future orientation, usefulness for determining how much to invest, 

usefulness for supporting past decisions and usefulness for predicting effect of 

additional investment. The first two information items (five-year forecast, R & D 

prospectus) were rated as prospective and the last three information items (R & D past 

performance report, CEO feedback, and R & D justification memos) as retrospective by 

that pilot sample.  
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2.2.2.2 Conlon and Parks’ main study 

The main study comprised an adaptation of Staw’s (1976) decision scenario. 

Conlon and Parks randomly assigned participants to a 2 (high/low responsibility) x 2 

(success/failure) x 2 (search/no search) decision scenario. The search/no search 

condition provided participants with the ability to request either prospective or 

retrospective information. However, as part of the study’s design, this information was 

not actually provided. Table 2.1 reproduces the escalation decisions for each condition.  

Data for the low responsibility/no search condition was not reported in the article. 

Table 2.1: Allocation results from Conlon and Parks 1987 

  

Low 

responsibility   High responsibility 

  Search   Search   No search 

  Success  Failure   Success  Failure   Success  Failure 

Allocation 

($M)                 

Mean 3.9 3.39 

 

4.58 3.08 

 

3.88 5.33 

S.D.  2.47 2.44   2.11 3.03   2.11 3.51 

 

Conlon and Parks found that participants in the high responsibility/failure/search 

condition tended to ask for retrospective information, suggesting that this provided 

direct evidence of self-justification. This conclusion however is debatable. In the first 

instance, the categorisation of the information is questionable. The inference made by 

Conlon and Parks is that because the R & D report was initially rated in the pilot study 

for its “usefulness for supporting past decisions” this was how the participants in the 

main study perceived it.  

In addition, a key difference existed between the two groups: participants in the 

main study were in a serial decision making position and had encountered either failure 

or success whereas those in the pilot study were not faced with a serial decision. 

Participants in the pilot study only had to rate the reports on four dimensions pertaining 

to past or future orientation. The pilot sample made these ratings without experiencing 
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failure. This is a significant factor as when people experience failure, and are aware that 

there is the possibility that the event will repeat itself, will try to prepare for the future 

(McMullen, Markman, & Gavanski, 1995). The participants in Conlon and Parks main 

study could have requested the R & D performance report as they deemed it most 

important to identifying  possible remedies to past mistakes (Schultze et al., 2012), 

thereby serving to inform future action (Roese & Olson, 1995a).The participants in the 

pilot study were not in a serial decision making position and were unlikely to look for 

remedial actions to undertake. Asking them to rate the information as being useful for 

supporting past decisions was conflated with identifying past errors. On this basis, the 

argument that retrospective rationality is the basis for self-justification is yet to be 

established, and the effect may be accounted for by biased information evaluation 

(Schultze et al., 2012). 

A second issue arises when the actual escalation decision is made. Conlon and 

Parks reported that participants in the high responsibility/failure condition but did not 

engage in search, reproduced Staw’s escalation effect, that is, they invested more after 

receiving negative feedback ($5.33M). However the other high responsibility group that 

experienced failure but which did engage in information search exhibited, contrary to 

the predicted effect of high responsibility, the lowest level of escalation ($3.08M) of the 

three failure conditions reported. Conlon and Parks accounted for this result by 

suggesting that either the act of informing participants that additional information was 

available made them more cautious, a sensitisation effect, or the information request 

assuaged the feeling of responsibility. This suggests that irrespective of whether it is 

sensitisation or assuaged feelings of responsibility, this effect was due to biased 

information evaluation.  Schultze et al (2012) in fact argue exactly that, that what 

occurred in Conlon and Parks study was not biased information search but biased 

information evaluation. 
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2.2.2.3 Biased information evaluation 

Schultze et al’s biased information evaluation argument is grounded in a series 

of four experiments designed to tease out the differences between biased information 

search and biased information evaluation. In the four experiments they obtained results 

that suggested that responsible participants evaluate pro-investment information more 

positively than non-responsible participants, and non-supportive investment information 

was evaluated more negatively than non-responsible participants, leading to a situation 

as being perceived more optimistically than it might otherwise be.  

In both the Conlon and Parks study and the Schultze et al study, other than the 

failure information, additional information (in the form of reports) was provided to the 

decision makers to either request or receive, depending on the manipulation. Based on 

Schultze et al’s argument, the additional information may have been evaluated 

differently by responsible and non-responsible decision makers, thereby affecting the 

level of escalation. Support for Schultz et al’s conclusion is provided by Boiney, 

Kennedy and Nye (1997) who found, in two experiments, that decision makers evaluate 

information so as to support a particular conclusion, but will bias the information only 

to the extent necessary to reach that conclusion. Wieber, Thürmer, and Gollwitzer 

(2015) also concluded that it is biased information evaluation and not biased 

information search that mediates the relationship between personal responsibility and 

escalation of commitment.  The findings suggest that retrospective rationality may not 

be the basis for self-justification.  

If Schultze et al’s theory is valid, could it explain Conlon and Park’s anomalous 

result that they could not account for, namely that high responsibility/failure/search 

decision makers had the lowest level of escalation? Of the two possible reasons Conlon 

and Parks proposed to account for the result, the sensitisation reason may be closer to 

the mark.  



33 

 

The high responsibility/failure/search participants in the main experiment, upon 

receiving negative feedback and knowing that they would be making a further 

investment decision, may have regarded the retrospective reports as containing 

information most able to inform further action. In the words of Roese and Olson 

(1995a), the report served a preparative function. If a decision maker has to make a 

decision following failure, a natural reaction would be to look back retrospectively to 

evaluate what went well as well what did not so as to identify future actions to take 

which would lead to increased expectancies of success (Olson, Roese, & Zanna, 1996).  

However if there is no way to differentiate between actions to take and actions to avoid, 

the decision maker is uncertain as to which category any future action he or she is 

contemplating will fall into. This was the position of the high 

responsibility/failure/search condition in Conlon and Parks’ main study: they 

experienced failure, made a request for retrospective information on possible errors of 

commission or omission but did not receive the information. The denial of this 

information may have sensitised the participants in the high responsibility/failure/search 

condition. This led to uncertainty which,  Harvey and Victoravich (2009) found, leads 

to de-escalation. Interestingly, Parks and Conlon (1990) conducted another study using 

level of ambiguity as a predictor and found that responsible decision makers in 

ambiguous situations demonstrated lower levels of escalation. 

2.2.2.4 Information evaluation and the problem space 

The central thrust of this discussion is that biased information evaluation may be a 

better mechanism for Staw’s self-justification explanation of escalation of commitment 

than retrospective rationality. Experiencing a threat makes decision makers susceptible 

to “threat rigidity” (Staw, Sandelands, & Dutton, 1981, p501). Threat rigidity restricts 

information-processing in decision makers, who interpret this information based on past 

experiences, while raising levels of anxiety.  Moon, Hollenbeck, Humphrey, and Maue 
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(2003) reported a positive relationship between levels of anxiety and levels of 

escalation, and they speculate that it is this level of anxiety that drives the need for self-

justification. The crux of self-justification is that the decision-maker believes, on receipt 

of negative feedback, that the original decision to strive for the goal was correct. This 

may arise from mental contrasting (Oettingen & Gollwitzer, 2009b). Mental contrasting 

occurs when Newell and Simon’s (1972) subjective problem space is overlaid with the 

objective problem space. The more congruent they are, the greater the expectation of 

success. Information bias occurs in the subjective problem space, and if this bias leads 

the decision maker to overestimate the degree of congruency, then subjective estimates 

of success may be inflated. As Schultze et al. (2012) demonstrated, in escalation 

situations, personal responsibility leads decision makers to be overly optimistic due to 

biased information evaluation.  

2.2.3 Project Completion/Goal Substitution Theory (GST): 

A third theory of escalation of commitment is Project Completion or Goal 

Substitution Theory (GST). While not discounting the sunk cost effect, Conlon and 

Garland (1993) proposed that studies linking the sunk cost effect and escalation had 

confounded sunk costs with project completion. They argued that while sunk costs and 

project completion may have a strong positive association, they represent different 

constructs. Sunk costs were defined in Section 1.4.2 as investments that cannot be 

recovered, and the level of sunk costs is perceived to convey information about the level 

of project completion (Fox & Hoffman, 2002). Project completion is “the degree to 

which a project is finished” (Garland & Conlon, 1998, p2026). In essence, GST 

suggests that proximity to project completion affects escalation of commitment. In the 

Conlon and Garland (1993) study, they controlled for the effects of sunk costs and 

found that the closer to completion a project was perceived to be, the greater the 
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tendency for escalation. They proposed that goal substitution took place, where the 

stated goal, such as profitability, is replaced by the desire to complete the project.  

Support for this effect was found in Conlon and Garland (1993), Boehne and 

Paese (2000), Garland and Conlon (1998)and Ting (2011). Researchers advocating goal 

substitution do not suggest that it supersede PT and the sunk cost effect or SJT as goal 

substitution may apply only in incremental investment in projects that are already 

underway (Boehne & Paese, 2000).  Moon (2001) found evidence supporting the effects 

of both goal substitution and sunk costs, as did Karevold and Teigen (2010) and Keil, 

Truex, and Mixon (1995). More recently, Jensen, Conlon, Humphrey, and Moon (2011) 

also reported results supporting the effect of project completion on escalation of 

commitment. While there is a strong body of research that is consistent with the 

predictions of GST, Keil and his associates obtained results that are both supportive of 

GST (Keil et al., 2000) and which contradict (Zhang, Keil, Rai, & Mann, 2003) its 

predictions. This may be because GST may share common ground with PT and SJT. 

Conlon and Garland (1993) explicitly recognise that goal substitution is driven by 

goal proximity: as the goal is perceived by the decision maker to draw closer, the more 

likely the profit goal will be replaced by the goal of completion, resulting in increased 

persistence.  Fox and Hoffman (2002) argue that, from this perspective, escalation of 

commitment is cast as the result of human motivation, and not the product of bias or 

heuristics. This may be a significant point as the three major accounts of escalation of 

commitment, PT, SJT and GST, all rely on the activation of a secondary process that 

changes the goal of profit to an alternate goal (Fox & Hoffman, 2002). In PT the 

alternative is recouping sunk costs; in SJT it is establishing retrospective rationality 

respectively; and in GST, as mentioned before, it is goal completion in itself. Pan, Pan, 

Newman, and Flynn (2006) suggest that a more complete understanding of escalation of 
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commitment may be gained by viewing theories of escalation as complementary rather 

than as competing.  

 While there is evidence that the level of project completion plays a role in 

affecting levels of escalation, its role is yet to be fully understood. This is partly due to 

the volume of research on GST. Despite having promulgated over two decades ago, 

extant research that explicitly tests GST is relatively limited in number. A search of the 

Web Of Science database in May 2016 found 69 studies that cited Conlon and Garland’s 

1993 article. Of this number, eight were explicit tests of GST. A search of Google 

Scholar for articles citing Conlon and Garland’s landmark article produced just 163 

citing articles, of which nine made predictions based on GST. This paucity was first 

recognised by Fox and Hoffman (2002). It was highlighted again in the  meta-analysis 

by Sleesman et al. (2012), who found only five studies where  sunk costs and project 

completion were explicitly covaried and which were suited for a meta-analysis. Schultze 

et al. (2012) concluded that the theories with the greatest weight of empirical evidence, 

are SJT and PT. For this reason, while GST is recognised as a promising stream of 

research, this thesis will focus on PT and SJT to formulate hypotheses. GST however 

does influence the research undertaken in this thesis by considering the motivating 

impact that not completing a goal has on decision makers. This will be outlined in detail 

in Chapter Three. 

2.2.4 Sunk costs, PT and SJT 

There is an additional corollary to SJT that makes it complementary to PT 

accounts of escalation. In both accounts, sunk costs may play a role in escalation, 

although the secondary processes that are activated following the setback are different 

(Fox & Hoffman, 2002). As discussed in Section 1.2.1, sunk costs play a central role in 

PT, where the greater the sunk cost, the greater the tendency to escalate commitment, 
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due to greater risk-seeking behaviour. In SJT responsibility for the initial decision 

suggests that the decision maker is also responsible for the sunk costs incurred. As sunk 

costs increase, the greater the need to justify past decisions (Fox & Hoffman, 2002), 

hence the greater the need to bias the way information is evaluated. One way this might 

occur is interpreting a setback as a near win (Gilovich, 1983) . For this reason, 

recognising a loss for the problem that is actually is assumes great importance. Keil, 

Depledge, and Rai (2007) reported that it was problem recognition that was associated 

with efforts to de-escalate.  

Given that sunk costs may play a central role in escalation of commitment, it is 

necessary to consider how sunk costs have been studied in escalation research to 

identify gaps in the literature. It is these gaps that motivated Research Questions one, 

two, three and four.  

2.3 SUNK COSTS 

Sunk costs incurred represent a project antecedent of escalation (Staw & Ross, 

1987). Sunk costs are costs that have been incurred which cannot be recouped (Hantula 

& Landman, 2006).  They are incurred incrementally as a project progresses through its 

implementation stages (Clark & Wrigley, 1997). In three separate meta-analyses 

reported effect sizes spanned a broad range: Sleesman et al. (2012) reported =0.20; 

Wang and Keil (2007) reported Cohen’s d as 1.04 for IT projects and 0.8 for non-IT 

projects; and Roth, Robbert, and Straus (2014), also using Cohen’s d, reported an effect 

size of 0.5. Focussing on sunk costs however may lead to an incomplete picture of the 

phenomenon for several reasons: that pre-negative feedback factors affect escalation 

exist; that projects are comprised of sequential and linked sub-stages; and sunk costs as 

a lump sum obfuscate the impact of negative feedback  
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2.3.1 Pre-negative feedback influences on escalation decisions: 

Much of the literature on escalation of commitment regards the phenomenon as 

occurring on receipt of negative feedback. Staw and Ross’ (1987, p43) model in fact 

explicitly recognises and asserts that “when negative feedback or questionable outcomes 

are received, they trigger re-examination of a course of action”.  Ku (2008) however 

demonstrated that psychological processes, such as behavioural and affective 

forecasting, that occur prior to negative feedback can affect escalation. Mähring and 

Keil (2008), in their process model, argued that describing a project at the outset, as 

“urgent and necessary” was more likely to lead to escalation. Likewise Chang, Cheng 

and Trotman (2008, avoiding losses and increasing gains) , Drummond (1994, loss 

minimisation), Karlsson, Juliusson, Grankvist, and Gärling (2002, loss minimisation 

and gain maximisation) and Kernan and Lord (1989, explicit and implicit goals) have 

demonstrated how the framing of goals affects escalation behaviour. The task 

environment associated with a project’s goal then is inextricably linked with how it is 

framed (Dunegan, 1993), and this occurs well in advance of the existence of negative 

feedback. This view is supported by Mariadoss, Johnson, and Martin (2014) who found 

that strategic intent of a firm affects resource allocation decisions. These allocations are 

investments that are important as they can result in a competitive advantage (Kumar, 

2002). Zwikael and Sadeh (2007) argue that, since projects frequently face dynamic 

environments, effective planning efforts upfront are an important means of risk 

management This then represent a crucial activity within a project as it allocates 

resources between substages (Chapman & Ward, 2003). A common, though not 

necessarily correct, risk management practice is for decision makers to allocate 

resources according to the level of risk associated with the stages of a project (Steyn, 

2002). This then raises the possibility of trade-offs occurring between the substages of a 

project. How this relates to escalation of commitment will be discussed further in 
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Section 2.3.2. As will be described in further detail in Section 3.2, framing the task 

environment in terms of gain/non-gains or losses/non-losses may lead to different 

patterns of resource allocation decisions when planning a project to ensure the presence 

of gains or the absence of losses. At this point of a project, all planned resource 

allocation decisions are investments (Brockner, 1992), and they cannot be regarded as 

sunk costs as no setback has been experienced. In focussing on sunk costs, the literature 

on escalation of commitment has not considered that the patterns of investment arising 

from framing the task environment may be the precursor to escalation of commitment.  

These different patterns of investments can arise because projects are made up of 

sequential and linked substages.  

2.3.2 Sequential, linked sub-stages 

Northcraft and Wolf (1984) point out that projects are structured into sub-stages. 

These sub-stages are sequential and linked, meaning that the sub-stages are dependent 

upon each other for project completion but are in competition for resources. Allocating 

more to an earlier sub-stage makes less available for later sub-stages and represents a 

dilemma that decision makers need to resolve (Dickinson, Thornton, & Graves, 2001).  

These trade-offs may “lock in” the project along a trajectory (Sydow et al., 2009). For 

example, creating project buffers, resources deemed as surplus to needs, at different 

sub-stages is a common practice (Taylor, 2009). Creating a buffer in a resource-

constrained project implies allocating less to some other sub-stage. If the assumptions 

driving resource-allocation decisions do not materialise, then in situation where 

allocating more to an earlier substage may affect performance in a later stage, and vice-

versa  (Lyneis & Ford, 2007). Lyneis and Ford label this situation as “ripple and knock-

on effects” (p179) and they argue that not recvognising these effects can lead to poor 

resource allocation decisions. 
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This sequential and linked nature of substages in projects however is not 

frequently recognised in the literature on escalation (e.g. Arkes and Blumer (1985, - 

new product development); Armstrong et al (1993, - advertising campaign), Caldwell 

and O’Reilly (1982, recruitment), Keil, Mixen, Saarinen and Tuunainen (1994; 

information technology).  It is also not found in the few field studies that exist, whether 

quantitative (Keil et al., 2000; Staw & Hoang, 1995) or qualitative (Chakravorty, 2009; 

Keil, 1995). Even studies where sequential stages are recognised,  such as  Tan and 

Yates (1995), Schmidt et al. (2001) and Schmidt and Calantone (1998, 2002), do not 

factor in the competition for resources that exists between sub-stages. The framing of 

goals coupled with the sequential and linked nature of projects suggests that the framing 

of a project goal may affect how resources are allocated to project sub-stages, both prior 

to and following the receipt of negative feedback (Zhang, Chen, & Zhang, 2009).  

This suggests that while escalation technically occurs after negative feedback, 

escalation’s roots extend before negative feedback is received by decision makers, 

expanding the time horizon associated with the phenomenon. Escalation then is not 

simply problem-solving efforts gone awry in the course of a project but may be affected 

by how projects are framed, planned and implemented. A detailed discussion of just 

how resource allocation decisions may vary according to framing is found in Chapter 3. 

A better  understanding how managers choose to describe projects at the outset and 

when setbacks are encountered may help them avoid making trade-offs between project 

substages that potentially affect a project’s viability.  

2.3.3 Sunk costs as a lump sum 

The sequential and linked nature of project sub-stages is linked to the third gap 

in escalation research that focusses on sunk costs. Sunk costs are deemed a cost and not 

an investment only in the presence of negative feedback that jeopardises the project 

(Brockner, 1992). Prior to the existence of negative feedback, these investments are 
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important only to the extent of the timing of revenues following these investments i.e.  

how soon after the investment is made will revenue accrue (Staw & Ross, 1989). 

Following negative feedback about the viability of a project, these investments are 

regarded as sunk costs. As discussed in Section 1.4.2, these sunk costs have almost 

invariably been treated as a lump sum, a composite variable, without regard to the costs 

attached to the individual sub-stages.  

In the presence of sunk costs, the economically rational decision is to discount 

them when considering any future action as only incremental future costs should be 

considered (Arkes & Blumer, 1985). As outlined at the start of Section 1.3, sunk costs 

are incurred as a project traverses the sub-stages that make up the project. There are 

three corollaries to this statement: firstly that sunk costs are incurred in increments, and 

not in a lump sum. Secondly, being incurred incrementally means that there is a 

temporal aspect to the incurring of sunk costs. Northcraft and Wolf (1984) argue that 

the staged nature of projects means that negative feedback has a different impact at 

different substages. Park and Jang (2014) demonstrated that sunk costs incurred well in 

advance of negative feedback impact decision makers differently to sunk costs incurred 

closer to the receipt of negative feedback. Other researchers have also found the 

diminishing effect of distal, as opposed to proximal, sunk costs (e.g. Arkes & Blumer, 

1985; Gourville & Soman, 1998). And thirdly, that progressing through a project to a 

later substage implies successful completion of earlier stages. These past successes 

possess informational value and may be interpreted as an encouraging sign that the 

project is on the right track. It may also signal goal proximity. Both of these 

interpretations may lead decision makers to increase their level of persistence. This 

suggests that not only are sunk costs at different substages are subjectively experienced, 

but that decision makers regard each of the components of total sunk costs differently. 

Despite temporal differences in the effect of sunk costs, sunk costs in escalation 
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research are invariably presented as a lump sum, a composite figure made up of all costs 

incurred up to the point of the setback. This obscures the effects of the components of 

sunk costs (Ailawadi & Farris, 2004) as well as any temporal effect associated with 

sunk costs.  

A key aspect of this thesis is to propose that sunk costs be studied not as a 

composite amount but at the component level. Walker and Catrombone (1993, p403) 

define the construction of a composite variable as “the aggregation of multiple predictor 

variables to create a single predictor variable”. They identify key problems that may 

stem from possible intercorrelations between the constituent or component variables 

such as the implicit assumption that the constituent variables have the correct weight 

applied in constructing the composite. A further problem is that, should the component 

variables be inversely related with each other, a weaker relationship with the outcome 

variable may be reported. This may be the reason why Sleesman et al’s (2012) meta-

analysis on escalation of commitment found that the 95% confidence interval for studies 

using sunk costs as a composite variable included zero. A further problem with the use 

of sunk costs as a composite variable, according to Walker and Catrombone, is that the 

relative importance of the component variables cannot be ascertained. 

In this thesis, this author proposes to study sunk costs at the component level by 

firstly understanding how resources are allocated to individual substages at the outset of 

a project. At this point, these allocations are deemed as investments. On encountering 

an escalation situation, the investment to each substage is deemed sunk. Instead of 

aggregating these components into a composite figure, as has been practiced in previous 

research on sunk cost, these component sunk costs, defined as the constituent sunk costs 

associated with the individual substages up to and including the setback substage, will 

be analysed to determine their relative importance as a predictor of future escalation of 
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commitment. This method would provide a more granular understanding of factors that 

drive escalation of commitment decisions.  

2.4 PT, SJT AND GOALS: 

Section 2.3 has identified three gaps in the literature on escalation of 

commitment. This section argues the existence of a two further gaps, based on the 

problem space decision makers construct following a setback 

In both PT and SJT, setbacks play a central role for escalation of commitment to 

occur. In PT, a setback positions a decision maker in the loss quadrant of Kahneman 

and Tversky’s (1979) S-curve. In this quadrant, they become risk-seeking (Whyte, 

1986). In SJT, a setback activates the need for self-justification (Staw, 1976) and may 

bias information evaluation. In studies using either approach, there is a clear threat to 

the project. What is not clear is the level of threat directed at the firm. None of the 

studies makes clear if the level of threat associated with the project also extends to the 

firm. If the level of threat associated with the project is high and also extends to the 

firm, then decision makers are likely to escalate as they may feel they have nothing to 

lose by taking greater risks (McDermott, Fowler, & Smirnov, 2008). However, if the 

threat associated with the project is high but the threat associated with the firm is low, 

then the need to take risky courses of action is reduced. The purpose of Research 

Question Six is to determine if decision makers make different choices at the project 

level at varying levels of threat to the well-being of the firm. 

This reasoning can be clearly seen in the context of new product development 

(NPD) in firms. NPD is a critical strategic activity firms undertake (Cooper & 

Kleinschmidt, 1987). The failure rate of NPD however is high. Adams (2010) reports 

failure rates of 65% for established firms and 90% for start-ups. If escalation of 

commitment occurred in every single NPD project, it is likely, given these rates, that no 
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firm would survive the NPD process. Clearly, the failure of a single NPD project does 

not condemn the firm to failure as well.  

2.5 EXPECTANCIES AND ESCALATION OF COMMITMENT 

The objective of a project is to bring about a specific desired goal of a firm 

(Hyväri, 2006). As argued in Section 2.3.2, projects are composed of substages. These 

substages constitute the operators, or courses of action, in the project’s problem space 

and are undertaken in the expectation that a project’s sub-goal will be achieved. When 

the action-outcome link is not maintained, expectancies are disconfirmed. A 

disconfirmed expectancy is essentially a failure of some kind. When disconfirmed 

expectancies are experienced, individuals will seek causal explanations in the form of 

counterfactuals (Hastie, 1984).  

Counterfactuals are “mental representations of what might have occurred” 

(Roese, 1999 p570) and take two basic forms (Roese & Olson, 1993): identifying 

actions to perform possessing causal sufficiency, allowing the individual to retain 

expectations of future success; or identifying an action that led to the disconfirmed 

expectancy, but not informing future action. In not informing future actions, 

expectations of future success are diminished. Lacking a pathway forward to the end 

state, Newell and Simon (1972) argue that backtracking is likely. Research Question 

Five asks if the presence or absence of these pathways will affect escalation levels: if 

the decision maker is able to construct pathways towards the goal escalation of 

commitment is likely to occur. Lacking these pathways, de-escalation is likely to occur.  

2.6 SUMMARY OF RESEARCH GAPS 

To conclude, the research gaps identified in this chapter will be summarised. The 

first research gap stems from the possibility that the resource allocation process 

undertaken at the start of a project may be based on trade-offs made by managers in 
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order to manage risk perceived risk within the substages of a project. Since projects are 

composed of linked and sequential stages, these trade-offs create ripple and knock-on 

effects (Lyneis & Ford, 2007) with the project. The next research gap arises from the 

treatment in most of the extant literature on escalation of commitment as a lump sum 

total, a composite figure calculated from the costs associated with the substages leading 

up to the point of the setback. This treatment of sunk costs as a composite figure has 

two effects:  each substage is assumed to contribute equally to the sunk cost effect, and 

secondly, the temporal impact of incurring a sunk cost is ignored.  

The next two research gaps hinge upon the goals of a decision maker. The first 

goal related gap arises from a possible confound in the level of threat associated with a 

failing project and the level of threat associated with a firm achieving its goals. A large 

body of research as manipulated the former but not the latter, and it is possible that 

escalation behaviour may vary according to the level of threat associated with a firm’s 

goals. The second goal-related research gap arises from the natural human activity of 

counterfactual creation. Counterfactuals inform future action, and if a decision maker is 

able to construct a pathway to achieving a goal after encountering a setback, levels of 

escalation of commitment. In the absence of these pathways, lower levels of escalation 

may be demonstrated. 

2.7 CONCLUSION 

This literature review has extended the perspective of escalation of commitment 

beyond problem solving, expanding the time horizon to include pre-negative feedback 

processes. This chapter has shown how gaps exist in our understanding of escalation 

due to the paucity of research using sequential and linked project sub-stages. This 

sequential and linked process implies that sunk costs are incremental, but research into 

escalation situations has presented sunk cost as a composite, lump sum. This obscures 
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the effects of incremental sunk cost as well as the temporal nature of sunk costs. 

Northcraft and Wolf’s (1984) model of resource allocation suggests that pre-negative 

feedback processes may affect post-negative feedback decisions, and demonstrates the 

need for research in this expanded time horizon. Where SJT is concerned, the inference 

of retrospective rationality is questioned and arguments that it is biased evaluation of 

information that may affect escalation are presented.  

Understanding escalation of commitment to a failing course of action then 

requires an understanding of processes that occur prior to and post-negative feedback. 

Regulatory Focus Theory (Higgins, 1997) is one theory that can be used to make 

predictions about decision making prior to and following negative feedback.   Werth 

and Förster (2007) have reported evidence that the anticipation of negative feedback can 

affect decisions based on an individual’s Regulatory Focus. The presence of negative 

feedback, according to Regulatory Focus Theory (Higgins, 1998)  can be viewed in one 

of two ways: the failure to ensure a gain/experiencing a non-gain (a promotion failure) 

or a failure to avoid a loss/experiencing a loss (a prevention failure). This author argues 

that the anticipation and actual experience of gains, non-gains, losses or non-losses 

affects decision making behaviour. This argument will be made in Chapter 3, where the 

hypotheses that will be tested in this thesis will also be presented.  
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3 Literature Review of Regulatory Focus and 

Hypothesis Development  

On a daily basis, people of all ages and all persuasions seek to achieve goals by 

regulating how they behave, how they think and how they feel (Barone, Maddux, & 

Snyder, 1997). This process of self-regulation affects domains of goals and goal setting 

(Carver & Scheier, 1982; Locke & Latham, 1990), motivation (Bandura, 1982), affect 

(Koole, 2008) and decision-making (Higgins, 2002; Vohs et al., 2014). Numerous 

theories have been proposed to account for self-regulation, such as Hull’s drive 

reduction theory (Hull, 1943), Perceptual-Control Theory (Powers, 1973), “Test-

Operate-Test-Exit” (Miller, Galanter, & Pribram, 1960), Approach-Avoidance (Elliot & 

Church, 1997) and Goal Systems Theory (Kruglanski et al., 2002). This chapter 

introduces Regulatory Focus (RF) Theory, a theory of self-regulation that proposes that 

individuals have two orthogonal motivational syndromes (Van-Dijk & Kluger, 2004), 

the promotion focus and the prevention focus.  

The argument presented in this chapter is that RF Theory offers insights to 

problem solving and decision making in escalation situations due to the unique 

perspectives it offers to PT (Idson, Liberman, & Higgins, 2000). The theory also allows 

predictions to be made about research allocation decisions prior to, and following , 

setbacks (Hazlett, Molden, & Sackett, 2011; Shah & Higgins, 1997).  Chapter Three 

will describe extant research on RF Theory and develop hypotheses regarding decision 

making in escalation situations that will be tested in chapters Four, Five and Six.  

3.1 REGULATORY FOCUS THEORY: 

Regulatory Focus Theory is a comprehensive motivational theory grounded in 

personality and social psychology (Kark & Van Dijk, 2007; Mann, Sherman, & 
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Updegraff, 2004). RF has been empirically demonstrated to be comprised of two 

uncorrelated motivational systems: the promotion focus and the prevention focus 

(Higgins, 1998). These foci can be chronic dispositions or situation induced (Crowe & 

Higgins, 1997). According to Brockner et al (2002) induction is achieved by varying 

outcomes,  needs and standards distinguish  a prevention focus from a promotion focus. 

Whether chronic or induced, the difference in regulatory focus leads to a variation in the 

way individuals engage in self-regulation as it affects the end states they pursue 

(Higgins, 1997).  

3.1.1 Origins of Regulatory Focus 

According to Higgins (1997) an individual’s chronic regulatory focus is the result 

of caretaker-child interactions that result in the child developing strong ideals or strong 

oughts. Strong ideals arise when the caregiver socialises the child with a world view 

emphasising the presence or absence of positive outcomes such as accomplishments and 

aspirations. This gives rise to a mode of self-regulation centred on accomplishments, 

aspirations and hopes – the promotion focus (Higgins, 1996, 1997). In like fashion, 

strong oughts are the product of the caregiver focussing the child on achieving minimal 

standards that would ensure the absence of negative outcomes. As a consequence of 

this, the child develops a mode of self-regulation concerned with security, safety and 

responsibility – the prevention focus (Forster, Higgins, & Idson, 1998; Higgins, 1998).  

A promotion focus is associated with the pursuit of positive outcomes (presence 

of gains and absence of non-gains) (Crowe & Higgins, 1997; Sassenberg & Woltin, 

2008).  Brendl and Higgins (1996) and Higgins (2002) summarised a body of research 

on RF and reported that, when motivated with a promotion focus, individuals are 

concerned with advancement, aspirations and accomplishments.   Tumasjan and Braun 

(2012) found that opportunity recognition was associated with a promotion focus, while  

Kark and Van Dijk (2007) reported a promotion focus to be associated with seeking 
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development and change, and capitalising on creative and innovative behaviours. To 

promotion individuals goals are regarded as hopes (Crowe & Higgins, 1997), and they 

are driven by growth, development and nurturance needs (Brockner et al., 2002); they 

are eager to ensure the presence positive outcomes and absence of non-positive 

outcomes (Levine, Higgins, & Choi, 2000). Consequently they wish to avoid errors of 

omission and thus choose action over inaction, giving rise to a risky bias (Crowe & 

Higgins, 1997). These characteristics are aligned with their Ideal Selves (Brockner et 

al., 2002) which specifies how “one wants to be” (Hafsteinsson, 2004 p17) by “making 

good things happen” (Jones, 2007 p9). 

A concern with negative outcomes, that is ensuring the absence of losses or 

presence of non-losses, is associated with a prevention focus (Crowe & Higgins, 1997; 

Sassenberg & Woltin, 2008). Those motivated with a prevention focus are concerned 

with needs of  protection, safety and responsibility (Higgins, 1997), being careful, 

cautious and wanting to avoid losses as negative outcomes (Grant & Higgins, 2003), 

routine and maintaining the status quo (Kark & Van Dijk, 2007). Given the desire to 

avoid losses, a prevention focus is useful for activities with staged waypoints that need 

to be completed in order to progress  (Brockner et al., 2002). Under a prevention focus, 

goals are prescribed, minimal obligations to be attained (Crowe & Higgins, 1997) and 

individuals with a prevention focus want to avoid making mistakes that would prevent 

goal attainment (Crowe & Higgins, 1997; Higgins, 1997). Consequently prevention 

focussed individuals use  vigilant means to protect against losses, wish to avoid errors 

of commission and prefer inaction over action (Bryant & Dunford, 2008). They are 

more cautious and conservative during goal pursuit in order to avoid negative outcomes 

(Higgins, 2004; Idson et al., 2000).  This is seen as “how one should be” (Hafsteinsson, 

2004 p17) and is achieved by “keeping bad things from happening” (Jones, 2007 p9). 
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3.1.1.1 Regulatory Focus induction 

An individual’s regulatory focus can also be induced by an individual’s situation 

(Higgins & Spiegel, 2004; Roney, Higgins, & Shah, 1995).  There are two ways to 

induce regulatory focus in individuals: focussing people on their Ideals/Oughts or by 

framing gains and losses (Brockner et al., 2002; Higgins & Spiegel, 2004).  Focussing 

people on their Ideals involves emphasising visions, achievements and gains, while 

focussing on Oughts calls for highlighting responsibilities and obligations (Brockner, 

Higgins, & Low, 2004; Crowe & Higgins, 1997). Semin et al (2005) found that 

situational regulatory focus can be induced by the use of words that vary according to 

degree of abstraction: abstract words are associated with a promotion focus and more 

concrete words are associated with a prevention focus.  

Having provided an overview of RF Theory and the syndromes associated with 

the promotion and prevention focus, the rest of Chapter three will focus on developing 

the hypotheses that will be tested in this thesis. The premise of this thesis is that RF 

impacts decision making prior to and following the receipt of negative feedback by 

affecting the perception of the task environment and the subjective problem space that is 

constructed.  

3.2 RF AND THE TASK ENVIRONMENT 

Planning is a critical activity prior to implementing a project (Taylor, 2009). 

Apart from scheduling decisions, the allocation of resources is another key planning 

activity. In escalation research, this represents a key pre-negative feedback activity that 

is overlooked. Projects are typically resource-constrained, meaning that finite resources 

need to be allocated between the substages of the project so as to bring about project 

completion. Managers recognise that project management is fraught with uncertainties, 

and as a consequence create project buffers to deal with unexpected problems (Taylor, 

2009). These buffers, Herroelen and Leus (2005) argue, need to be created at critical 
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points in a project. But the creation of these buffers is a balancing act: allocating too 

much to one substage may jeopardise completion of another, and allocating too little 

may condemn the substage to failure. Either way, the fate of the entire project may be 

jeopardised as these allocation decisions may set the project on a path to failure due to 

“organisational lock-in” (Sydow et al., 2009, p690). The judgement of where to create 

these buffers may depend upon how goals in the task environment are framed to 

decision makers. 

In Section 2.3, the importance of framing goals and sunk costs was highlighted. 

Framing a goal as a promotion goal or as a prevention goal induces a promotion and a 

prevention focus respectively (Brockner & Higgins, 2001). A promotion goal, which is 

a maximal goal, is framed in terms of gains and non-gains. A prevention goal, which is 

seen as a minimal goal, is framed in terms of losses and non-losses (Brendl & Higgins, 

1996; Shah, Higgins, & Friedman, 1998). In RF, the framing of goals and outcomes has 

been shown to affect decision making. For example, Chernev (2009) found that framing 

goals as promotion or prevention focussed was associated with decision makers 

adopting strategies of option selection (ruling in) or option elimination (ruling out) 

respectively when presented with choices. Higgins, Roney, Crowe and Hymes (1994, 

Study 3) obtained results showing that framing a goal as an ideal was associated with 

the adoption of approach strategies, while framing a goal as a duty was associated with 

the adoption of avoidance strategies. Shah, Higgins and Friedman (1998) had similar 

results and showed that promotion goals were associated with pursuing gains while a 

prevention goal was associated with avoiding losses.  

3.2.1 RF and resource allocation 

Research Question One asks if goal framing would affect how resources are 

allocated to the substages of a project. In a project comprising sequential and linked 

substages, framing a goal with a prevention focus may affect how resources are 
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allocated to the substages. A prevention goal is seen as an obligation to be fulfilled. 

Consequently, a prevention individual is sensitive to the risk of non-fulfilment and 

seeks to prevent mistakes and avoid danger (Förster & Werth, 2009). Confronted with a 

project with sequential and linked substages, the prevention individual would identify 

the substage that poses the greatest threat to fulfilment, that is the riskiest substage, and 

seek to minimise or eliminate it (Förster & Higgins, 2005). It is argued here that the 

budget buffer that is allocated to the substage will be greater for a prevention than a 

promotion individual. Hypothesis One therefore is: 

H1: In a resource constrained project with sequential and linked substages, 

goal framing will affect the allocation of resources to the riskiest 

substage such that the activation of a prevention goal will see more 

resources allocated to the riskiest substage than the activation of a 

promotion goal. 

3.3 RF AND THE RECEIPT OF NEGATIVE FEEDBACK 

The decision to escalation of commitment can only occur following negative 

feedback  about a project’s viability (Keil et al., 2000). In essence, this negative 

feedback suggests that a planned standard has not been achieved. According to RF 

Theory, this failure to achieve a planned standard can be viewed in one of two ways: the 

failure to ensure a gain/experiencing a non-gain (a promotion failure) or a failure to 

avoid a loss/experiencing a loss (a prevention failure).  

The intensity or pain of experiencing a non-gain or a loss however is not the 

same depending on an individual’s regulatory focus. RF Theory makes different 

predictions about how decision makers cope with gains and losses in comparison to PT. 

As discussed in Section 2.2.1.1, the loss aversion prediction arises from the different 

gradients of the S-curve in the gain and loss quadrants. Regulatory Focus theory 
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however, qualifies that picture. Idson et al (2000) found that under prevention failure, 

loss is experienced more intensely by a prevention individual than a non-gain by a 

promotion individual. Conversely, a gain under a promotion focus is experienced more 

intensely by a promotion individual than an equivalent non-loss by a prevention 

individual. Idson et al ascribed these results to a promotion focus being associated with 

maximal goals and a prevention focus with minimal goals. Promotion success is the 

presence of achieving as maximal goals, while prevention success is the absence of 

losses and was seen as achieving a minimal goal. So while positive outcomes are 

present in both instances, the experience of achieving a maximal goal is more intense 

than the experience of achieving a minimal goal. Similarly, prevention failure is the 

presence of a loss by failing to achieve a minimal goal, while promotion failure is the 

presence of a non-gain by failing to achieve a maximal goal. So while negative 

outcomes are present in both instances, the experience of failing to achieve a minimal 

goal is more intense than the failure to achieve a maximal goal.  

The greater affective intensity associated with experiencing a loss by a 

prevention individual activates a local processing style that focusses on the immediate 

threat posed by the setback (Förster & Higgins, 2005). Given this intensity, Scholer, 

Zou, Fujita, Stroessner, and Higgins (2010) found that, rather than being conservative 

and risk averse, a prevention individual takes greater risk to recoup the loss. Thus when 

faced with a setback at one of the sub-stages, the prevention individual would vigilantly 

strive to shepherd the product through the process, and would make riskier decisions 

than a promotion individual in order to recoup that loss.  Accordingly Hypothesis Two 

is: 

H2: When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, prevention focussed 
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decision makers will re-allocate more resources than promotion-focussed 

decision makers to the substage where the setback occurred. 

3.4 SUNK COSTS: 

Much of the experimental evidence of escalation has focussed on the link 

between sunk costs and the level of escalation following the receipt of negative 

feedback. This is known as the sunk cost effect (Thaler, 1980). As outlined in Section 

1.4.2, the experimental treatment of sunk costs has been to present sunk costs as a 

composite amount. Sunk costs however are not incurred as a lump sum but 

incrementally, with the passage of time  (Clark & Wrigley, 1997). This raises the 

question of whether these incrementally incurred sunk costs have a different impact on 

the level of escalation of commitment.   

3.4.1 Component sunk costs 

The effect of negative feedback is to suggest that a desired outcome has not been 

attained. The progress of a project through substages up to the point where negative 

feedback is obtained suggests that the goals of certain substages had been achieved. 

Thus although at the point of the setback all the investments made are potentially sunk, 

the investments made at certain substages are construed as having paid off. There are 

thus two different types of substages contributing to the total sunk costs: completed 

substages and substages that have commenced but not been completed. In such 

situations, Fox and Hoffman (2002, p278) suggest, the decision maker chooses to seek 

“proximal closure”, to complete the substage that has been started, but not completed, 

because of  persistence forces that arise due to goal-directed activity. This may form a 

basis for Conlon and Garland’s (1993) Goal Substitution Theory of escalation. Support 

for such behaviour is attributed to the “zeigarnik effect” (Zeigarnik, 1927/1938), which 

is the tendency for people to recall unfinished tasks over finished tasks. Rothermund 
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(2003, Study 3) reported that the zeigarnik effect was resistant to negative feedback and 

could lead to persistence.  Drummond (1996) found evidence for such an effect in 

escalation situations in her study of the London Stock Exchange’s abandoned “Taurus 

project”. Park, Keil, Kim, and Bock (2012) also reported results that showed how this 

desire to achieve a goal was associated with escalation of commitment. As such: 

 H3a: When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, the allocations made 

to substage where the setback occurs will be positively related to the 

reallocations made to complete the substage. 

H3b: The sunk cost associated with substage where the setback occurs will 

the most important predictor of reallocations made to the setback 

substage than the sunk costs associated with other completed substages. 

3.4.2 RF, time and component sunk costs 

The perception of time affects decision making (Wittmann & Paulus, 2008). 

Besides economic assessments of the time value of money manifesting in net present 

value evaluations, time is also subjectively perceived and experienced by individuals in 

the course of decision making. For example age affects the perception of the proximity 

of future time (Lang & Carstensen, 2002). Droit-Volet and Meck (2007) found that 

emotions, like anger or happiness, accelerated or slowed down individuals’ body clock. 

Culture also affected an individual’s time orientation (Jones, 1988).  

In escalation research, sunk costs have been positively associated with levels of 

escalation. However, given that sunk costs are a composite of incremental sunk costs 

associated with substages, time may have differential effects on the components of sunk 

costs. Park and Jang (2014) demonstrated that sunk costs that are temporally distant 

from negative feedback are regarded differently to sunk costs incurred close to negative 

feedback. This temporal effect associated with sunk costs may be moderated by an 
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individual’s regulatory focus. Freitas, Liberman, Salovey, and Higgins (2002) showed 

that prevention individuals regard time differently to promotion individuals, preferring 

to start tasks earlier than promotion individuals.  In a study examining promotion and 

prevention goals across different time periods,  Pennington and Roese (2003b Study 3) 

reported that a prevention individual, looking retrospectively, was more concerned with 

prevention goals of the near-past than the distant past, whereas a promotion individual 

was equally concerned with promotion goals over both time periods. Therefore, in 

escalation situations, when a setback occurs, although all costs incurred to this point are 

deemed sunk, sunk costs associated with the near-past will weigh more heavily on a 

prevention individual than sunk costs associated with the distant past, and generate 

more negative affect than promotion individuals. The greater the allocation made by 

prevention individuals to the setback substage, the greater the negative affect, and the 

greater the motivation to overcome this setback. Therefore it is proposed that: 

H4: As the allocation made to the substage where the setback occurs 

increases, prevention individuals will reallocate more to the setback 

substage than promotion individuals. 

3.5 RF AND THREAT TO SYSTEM SUCCESS  

 At its core, Regulatory Focus Theory is a theory of motivation that describes 

self-regulation towards approaching desirable, or avoiding undesirable, end-states or 

goals (Higgins, 1997; Scholer & Higgins, 2011).  Crowe and Higgins (1997) found that 

the means employed by an individual to achieve desired goals varies according to an 

individual’s Regulatory Focus: a promotion individual tends to employ risky strategies 

while a prevention individual tends to use conservative strategies.  This difference, 

Higgins proposes, arises because promotion individuals adopt an eagerness strategic 

orientation while prevention individuals adopt a vigilant strategic orientation. These 
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orientations are best described in the lexicon of Signal Detection Theory (SDT) (Tanner 

& Swets, 1954).  

 SDT suggests that to maximise the detection of a signal it is optimal to accept a 

greater rate of false alarms, that is, categorising a signal as a hit when it is not.  This 

represents an eagerness orientation. An individual with a promotion focus, being 

associated with maximal goals and advancement, is in a state of eagerness, tries to 

maximise the number of hits and is thus willing to accept errors of commission. This is 

the basis for a risky bias. A prevention focussed individual, concerned with minimal 

goals and safety, is vigilant to making errors and thus seeks to minimise the number of 

misses by maximising the number of times a false alarm is correctly identified.  Based 

on Scholer and Higgins’ (2013) tri-level Regulatory Focus goal hierarchy (Figure 3.1), 

this means that, at the system level, a promotion individual would employ eager 

strategic means to ensure gains while a prevention individual would employ a vigilant 

strategic means to ensure non-loss. At the tactical level, the eager strategic means might 

manifest as a risky bias, and the vigilant strategic means as a conservative bias.  

3.5.1 The risky/conservative bias in RF 

 Research on this aspect of Regulatory Focus reported that this “promotion-risky, 

prevention-conservative” bias manifested as a “speed/accuracy” trade-off (Förster, 

Higgins, & Bianco, 2003, p161), risk and return trade-off (Zhou & Pham, 2004) and 

affected creativity (Friedman & Förster, 2001). Werth and Förster (2007) provided early 

evidence that deviation from this “promotion-risky, prevention-conservative” bias was 

possible if it was affected by negative concerns at the system level. 
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Figure 3.1: Regulatory Focus tri-level goal hierarchy 

System Regulatory Reference: Approach desired end-states, or 

avoid undesired end-states 

  

  

 Regulatory Focus orientation: promotion or prevention 

  

  

Strategic General how: Means pertaining to vigilant avoidance 

or eager approach 

  

  

Tactical Specific how: concrete actions  

 

  They found that, in a car braking speed experiment, prevention individuals 

initiated braking faster than promotion individuals, seemingly counter to the 

“promotion-risky, prevention-conservative” bias. Werth and Förster argued that to 

preserve the system level goal of avoiding negative outcomes, prevention individuals 

maintained their vigilant avoidance strategy but employed the tactic of greater speed.  

Additional evidence supporting this conclusion was provided by Scholer, Stroessner, 

and Higgins (2008) who found that an individual with a prevention focus could engage 

in risky behaviour. This finding was elaborated upon in a series of studies conducted by 

Scholer et al. (2010).  

3.5.2  RF and decision making under loss: Scholer et al (2010) 

 Scholer et al’s (2010) basic experimental design comprised 2 stages, with 

participants making an investment decision in each stage. In the four studies, regulatory 

focus was either manipulated or measured in stage 1. At the end of stage 1, each 

participant was paid $5. They were then invited to participate in stage 2, a stock 

investment study. Stage 2 was introduced as being separate to stage 1. They were told 

that participants typically earned $7 in stage 2 after investing the $5 from stage 1. 
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Participants who agreed to participate then made an initial stock investment from a 

choice of two stocks. Following this investment, participants were told that their 

investment had negative value i.e. they had incurred a loss. They were then given more 

funds and offered two investment options, both with the same expected value but 

varying in levels of risk.  

3.5.2.1 Summary of Scholer’s (2010) study  

 In Study 1 the risky option had a 25% chance of gaining more than was lost but 

a 75% of losing the additional funds provided to them. The second option, the 

conservative option, had a 75% chance of recouping some, but not all, of the loss 

incurred, and a 25% chance of a incurring a further loss of all the additional funds. 

Scholer et al found that prevention individuals tended to select the risky option. Study 2 

replicated Study 1 but extended it by including a gain condition where participants in 

the gain condition were told that their $5 investment had increased in value. When 

offered the same options from Study 1, only prevention individuals under loss tended to 

select the risky option. Prevention individuals in the gain condition tended to choose the 

conservative option. Study 3 was a 2 (promotion/prevention) x 2 (risky only possible 

return/both conservative and risky possible return). In this study, prevention individuals 

tended to choose the conservative option when both the risky and conservative options 

permitted a return to the status quo. When only the risky option allowed the loss to be 

recouped, prevention individuals tended to choose the risky option. Study 4 replicated 

Study 3 and extended it by including a condition where neither option could restore the 

loss. The result of Study 3 was reproduced and where neither condition could restore the 

loss, prevention individuals tended to choose the conservative option.  

 Based on these findings, Scholer et al concluded that prevention individuals 

were more likely than promotion individuals to choose the risky option when they had 

incurred a loss and when the risky option was the only means to recover the loss. When 
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prevention individuals’ investments were positive i.e. in a gain state, and when the 

conservative option also recovered the loss, they made conservative choices. Scholer et 

al argued that this pattern of behaviour was motivated by prevention individuals being 

vigilant to avoiding loss and utilising risker tactics in order to achieve their system goal 

of safety. The prevention-conservative association therefore is not a foregone 

conclusion and depended upon the level of threat posed to the strategic goal. Scholer’s 

finding also suggests that prevention individuals are more susceptible to experiencing 

threat rigidity (Staw et al., 1981), leading them to engage in escalation of commitment. 

3.5.2.2  Extending the findings of Scholer et al (2010) 

 A corollary of Scholer et al’s (2010) finding will be tested in this thesis. The 

decision of prevention individuals to take risky tactical actions to recoup the status quo 

is predicated upon the system goal being under threat. However, as pointed out in 

Section 2.4, a threat directed at a lower order (tactical) goal need not imply that the 

higher order (system) goal is also threatened. In Scholer et al. (2010), the system and 

the tactical levels were conflated. On experiencing a tactical loss, the participant 

inferred that the system goal was also under threat. In order to return to the ex-ante 

position, prevention individuals thus adopted a vigilant approach strategy that was 

associated with a risky tactic rather than a vigilant strategy that avoided risk. In this 

thesis, the level of threat associated with the system level will be separated from tactical 

level. It is anticipated that if the system goal is threatened, prevention individuals will 

choose risker tactics. However if the system goal is not under threat, there would be a 

reduced need to adopt risky tactics. This would imply that reducing threat rigidity in 

prevention individuals may be associated with the adoption of conservative courses of 

action. In the literature on escalation of commitment to a failing course of action, this 

may be significant as adopting a conservative action is regarded as a form of de-

escalation (e.g. Moser, Wolff, & Kraft, 2013; Schaubroeck & Davis, 1994; Sharp & 
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Salter, 1997). In this context, the prevention individual would maintain their vigilant 

strategy, avoid risk and de-escalate. Therefore this thesis will extend Scholer et al’s 

finding and proposes that: 

H5: Prevention individuals, on encountering a setback, are more likely to 

adopt a riskier course of action if their system goal is threatened than 

when it is not threatened. 

A second corollary of Scholer et al’s finding may be deduced from the results 

obtained by Kluger, Stephan, Ganzach, and Hershkovitz (2004). Kluger et al found that 

under loss, prevention individuals, more than promotion individuals, tend to overweight 

low probabilities of success, suggesting that   prevention individuals, more than 

promotion individuals, are more willing to accept long odds.  This is consistent with 

Chernev’s (2004) finding that RF moderates the shape of the S-curve in Prospect 

Theory: prevention individuals possess steeper gradients than promotion individuals in 

the loss quadrant, and promotion individuals have steeper gradients than prevention 

individuals in the gain quadrant. Therefore, it is predicted that: 

H6: When the system goal is threatened, prevention individuals are more 

likely than promotion individuals to select a risky course of action. 

3.6 DE-ESCALATION OF COMMITMENT 

Given the prevalence of escalation of commitment, much research has been 

devoted to understand the drivers of escalation in order to devise ways to reduce 

escalation, that is, to de-escalate. In the previous section, it is predicted that varying the 

threat to the system goal would mitigate levels of escalation. Simonson and Staw 

(1992), McNamara, Moon, and Bromiley (2002) and Staw and Ross (1987) also 

proposed methods by which escalation of commitment can be mitigated or reduced, 

such as increased monitoring, making project economics explicit to decision makers, 
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focussing less on project outcomes and more on project processes, threat reduction, 

increased turnover in decision makers or separating adoption decision making from 

process decision making. Moser et al. (2013) pointed out that many such techniques are 

either restrictive or difficult to implement. For example, turning over decision makers 

simply to reduce the threat of escalation may be counterproductive due to the loss of 

corporate memory. Threat reduction (such as reducing threats of jobs loss) is regarded 

as artificial in corporate life.  

3.6.1 De-escalation and problem recognition 

Viewing de-escalation as a process, Keil and Montealegre (2000) reported that 

problem recognition is the key to de-escalation as it enables negative feedback to be 

recognised as more than a hiccup in a project but as a setback that jeopardises the 

project. Keil et al. (2007) demonstrated that problem recognition has an inverse 

relationship with levels of escalation. Extending the work of Pounds (1965) and Smith 

(1989), Keil et al argued that problem recognition occurs when a gap exists between the 

current and the desired state, and that this gap is judged sufficient to merit reduction. In 

the case of escalation, this gap reduction is achieved by de-escalation. This thesis 

proposes that problem recognition can be affected by the extent to which decision 

makers are able to retain expectations of future success on encountering a setback. If 

expectations of future success can be maintained, then escalation occurs; if expectations 

are not maintained, then de-escalation occurs. The basis of this argument is outlined 

below, leading to the development of Hypothesis 7, 8 and 9.  

3.6.1.1 RF and repeated failure 

A finding that has not been explained since it was reported in Staw and Fox 

(1977) was de-escalation that occurred following initial escalation in a sequential 

decision scenario. As outlined in Section 2.2.2, Staw and Fox reported this result but 

offered no explanation for it. Their result however is not an isolated incident. Garland et 
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al. (1990), Ilies (2003) and Zikmund‐Fisher (2004) reported results where repeated 

negative feedback was associated with reduced, rather than, increased commitment. 

What is common to each of these studies was the sequential nature of the decision 

where there was repeated negative feedback in a multi-stage decision scenario. This 

suggests that multiple failures can mitigate the sunk cost effect and lead to de-escalation 

rather than escalation.  

People undertake actions in the belief that those actions lead to certain outcomes 

that is they have expectancies about the consequences of their actions (Olson et al., 

1996; Roese & Olson, 1995a).  When the action-outcome link is not maintained, 

expectancies are disconfirmed. A disconfirmed expectancy is essentially a failure of 

some kind, which can be experienced as a promotion or a prevention failure. 

(Förster & Werth, 2009). A promotion failure is the failure to achieve a maximal goal 

and is construed as the absence of a gain (or presence of a non-gain). A prevention 

failure is the failure to achieve a minimal goal and is regarded as the presence of a loss 

(or the absence of a non-loss). The effect of this difference in negative feedback may 

vary according to whether it is a single instance of negative feedback or multiple 

instances of negative feedback.  This requires an analysis of contradictory results using 

the same decision scenario in the RF literature. 

 The scenario in question is one developed by Arkes and Blumer (1985, Study 

3a) which has been extensively used to study the sunk cost effect in escalation 

situations. The text from the original study is reproduced below: 

As the president of an airline company, you have invested 10 million 

dollars of the company’s money into a research project. The purpose 

was to build a plane that would not be detected by conventional radar, 

in other words, a radar-blank plane. When the project is 90% 

completed, another firm begins marketing a plane that cannot be 
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detected by radar. Also, it is apparent that their plane is much faster 

and far more economical than the plane your company is building. 

The question is: should you invest the last 10% of the research funds 

to finish your radar-blank plane? 

(Arkes and Blumer, 1985, p129) 

Participants responded either in the positive or negative. The disjoint is found in the 

results obtained by Higgins et al (2001, Study 1b) and Molden and Chin (2010, Study 

2), with both using Arkes and Blumer’s decision scenario. Higgins et al found that a 

prevention focus was associated with the tendency to de-escalate, while Molden and 

Chin found that de-escalation was the more likely course of action selected by 

promotion individuals.  

3.6.1.2 RF induction by Molden and Chin (2010) 

The key difference in the two studies was that Higgins assessed RF using the 

Regulatory Focus Questionnaire (RFQ) while Molden and Chin induced RF. This 

difference may have proved important as the scale used by Higgins assessed subjective 

histories of success and failure. Molden and Chin’s induction by writing about duties 

and obligations (prevention) and hopes and aspirations (promotion) did not activate 

histories of success and failure. For participants in the study, when confronted with the 

Arkes and Blumer scenario, it represented the first instance of experiencing either a 

non-gain or a loss. As losses possess greater affective intensity than equivalent non-

gains (Idson et al., 2000), prevention individuals may have demonstrated a greater 

tendency to escalate.  

3.6.1.3 RF induction with the RFQ 

The RFQ, on the other hand, may have sensitised participants to the presence of 

non-gains or losses in the scenario (Scholer & Higgins, 2011). The 11-item RFQ 

requires participants to assess the presence of gains/non-gains (promotion subscale of 6 
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items) and losses/non-losses (prevention subscale of 5 items) in their past. Half of the 

promotion subscale was reverse coded, meaning that participants assessed the presence 

of gains (success) and non-gains (failure) equally. However four (of the five) of the 

prevention questions were reversed coded and focussed on the presence of losses in 

their past. The scores of these reverse-coded items were adjusted prior to analysis, 

allowing statistical comparisons to be made as the implicit assumption of reverse-

coding is that they measure the same construct as the non-reverse coded item (Schotte, 

Maes, Cluydts, & Cosyns, 1996). However, the qualitative impact of focussing 

participants on losses may endure. The prevention subscale comprised four items 

assessing the presence of an actual loss in the participants’ experience. A loss is a 

failure to a prevention focussed individual and a non-loss is a success. Thus while the 

subscale may assess the presence of success and failure as a construct, the motivational 

impacts are different: a loss is more motivating to a prevention individual than a non-

loss (Förster, Grant, Idson, & Higgins, 2001).  The negative feedback in the Arkes and 

Blumer scenario forms the tail-end of a sequence largely ascertaining if failure (loss) is 

present. This may affect decision making in situations with repeated negative feedback.  

3.6.1.4 Repeated prevention failure 

Ilies and Judge (2005) found that as negative feedback was received in a 

sequential decision task, decision makers tended to continually revise their goals 

downward. While the prevention individual strives to overcome the first setback by 

allocating more resources to the setback substage than promotion individuals, the 

second setback suggests that all is not well. This essentially is the realisation that a 

problem exists, which Keil et al. (2007) report, is the first step to resolving an escalation 

situation through de-escalation or withdrawal. When estimates of success are low, 

Arkes and Hutzel (2000) found, de-escalation is more likely. For the prevention 

individual in Higgins et al. (2001), de-escalation would represent the best way to ensure 
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that no further mistakes are made (Brockner et al., 2004). It is important to note that this 

discussion is not a criticism of the RFQ which is designed to measure chronic RF. The 

RFQ has good internal consistency, test-retest validity and discriminant validity (Haws, 

Dholakia, & Bearden, 2009). The sole point being argued in this thesis is that the RFQ 

used reverse coded items that focussed on failure in the lead up to a decision scenario 

that also focussed on failure. Therefore, Hypothesis 7 is  

H7: When faced with a second setback in a resource-constrained comprised 

of sequential and linked substages, a prevention individual will allocate 

fewer resources to complete the project than promotion individuals.  

3.6.2 RF and Counterfactual Thinking 

A key element of problem solving is the search that occurs within the problem 

space to identify decision alternatives that are expected to achieve desired end-states 

(Simon et al., 1987). These decision alternatives link the initial state to the end state 

(Huber, 1986), in essence a means-end chain. In specifying actions to reduce the 

discrepancy between a desired and an actual state , mean-ends analyses are a form of 

counterfactual thoughts (Gaglio, 2004). The next section reviews the literature on CFT. 

3.6.2.1 Counterfactual thinking 

Counterfactual means “counter to the facts” (Roese & Olson, 1995a p1), and is 

defined as “mental representations of what might have occurred” (Roese, 1999 p570) or 

thinking about “what might have been” (Pierro et al., 2008 p321). Negative feedback 

activates spontaneous counterfactual thinking (Epstude & Roese, 2008; Gleicher, Kost, 

et al., 1990).  Counterfactual thinking provides a possible cognitive mechanism that 

links negative feedback to escalation.  Counterfactual thinking is found to be associated 

with persistence (Markman, McMullen, & Elizaga, 2008), performance (Roese & 

Olson, 1995b) and perceived control (Nasco & Marsh, 1999).  Counterfactuals usually 

take the form of conditional propositions with an antecedent (e.g. If I had studied harder 
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..) and  a consequent (e.g. … I would have passed) (Roese, 1994). These propositions 

have two functions: a preparative function and an affective function. The preparative 

helps an individual identify future behaviours to undertake or past behaviours that 

should not be repeated. The affective function pertains to emotional regulation (Roese, 

1994). Both of these functions are affected by the direction of the counterfactual 

whereas only the preparative function is served by the structure of the counterfactual 

(Roese & Olson, 1995b).  

Counterfactual direction, as the name implies, refers to counterfactual thoughts 

that re-construct a better or worse reality. Upward counterfactuals are thoughts where 

one considers how outcomes could have been better than reality (Roese & Olson, 

1995a), for example, “If only … it could have been better”. While negative affect about 

the actual outcome (i.e. reality) is generated (Gleicher, Boninger, Strathman, Armor, & 

Ahn, 1990), they also serve a preparative function with individuals as they elicit 

thoughts on how to achieve future success (Roese & Olson, 1995b; Sherman & 

McConnel, 1995) and are associated with intentions to improve as well as actual 

improvements in behaviour (Roese, 1994). Downward counterfactuals (“if only … it 

could have been worse”) on the other hand suggest how much worse a situation could 

have turned out (Roese & Olson, 1995b). In viewing outcomes positively, downward 

counterfactuals are associated with feeling satisfied but result in less preparation for the 

future (Boninger, Gleicher, & Strathman, 1994).   

Upward counterfactuals are more commonly generated than downward 

counterfactuals (Pennington & Roese, 2003a; Roese, Hur, & Pennington, 1999).  Roese 

(1999) suggests that this is due to upward counterfactuals being a problem-solving 

cognition activated when the undesired current state is matched against a desired, but 

unrealised, reference point and for this reason upward counterfactuals are deemed the 
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‘default response’ (p578). In line with Roese et al’s (1999)  study on RF, this research 

will focus on upward counterfactuals only. 

Counterfactual structure plays an important role in problem solving cognitions.  

Counterfactual structure, by specifying actions to undertake to achieve desired ends as 

well actions not to take, are problem solving cognitions (Roese, 1998) as they specify 

operators in the problem space within which solutions exist as well as sub-goals that 

need to be achieved in order to progress to the main goal (Novick & Bassok, 2005). 

Counterfactual structure varies according to whether an action is added or subtracted 

from an outcome.  

Additive counterfactuals refer to acts of omission (Epstude & Roese, 2008) and 

are linked to greater creativity, conceptual attention and expansive processing 

(Markman, Lindberg, Kray, & Galinsky, 2007). An example of an additive 

counterfactual is “If the design of the product is improved, sales targets will be 

achieved”. Notice that an additive counterfactual adds an action that was not performed, 

and that action is supposed to be sufficient to undo the negative outcome (Roese et al., 

1999). This allows the individual to retain expectations of future success. By pointing to 

a specific antecedent that leads to an alternate outcome, additive counterfactuals 

demonstrate how performance can improve. 

Subtractive counterfactuals refer to acts of commission, and remove an action 

that was performed in the belief that that action was a necessary condition for the 

negative outcome, but do not suggest what actions need to be undertaken in the future 

(Epstude & Roese, 2008; Roese et al., 1999, Experiment 3). An example of a 

subtractive counterfactual would be “If only we had not ignored market research we 

would not have lost market share”. Subtractive counterfactuals undo actions that led to 

the disconfirmed expectancy, but in not informing future action, do not allow the 

individual to retain expectations of future success. By pointing out the individual’s 
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agency in the prevention failure, subtractive counterfactuals undermine self-efficacy, 

which  is positively associated with escalation intentions (Whyte & Saks, 2007) and 

persistence (Whyte, Saks, & Hook, 1997). 

3.6.3 De-escalation and the structure of counterfactual thoughts 

The structure of counterfactual thoughts affect the problem space generated by 

identifying operators that either lead to the negative outcome or operators that lead to 

the desired outcome. The sufficient means associated with additive counterfactuals 

suggest multiple ways that a desired outcome can be attained, leading to persistence. 

Subtractive counterfactuals represent an operator that not only did not advance the 

project closer to the end state but in fact is judged to have led to the setback. Generated 

following a prevention failure, subtractive counterfactuals only specify multiple 

necessary causes leading to the current undesired situation without suggesting a way 

forward. In identifying possibly incorrect necessary causes and not knowing the actual 

cause, a lower level of persistence would be associated with subtractive counterfactuals. 

Therefore it is proposed that following a second setback,  

H8: Subtractive counterfactual thoughts will be associated with lower levels 

of escalation than additive counterfactual thoughts. 

 The second setback may lead to problem recognition, which is the first step in 

de-escalation (Keil et al., 2007). As discussed in Section 3.6.1.4, prevention individuals 

may react to repeated failure by de-escalation, since that is the best way to ensure failure 

does not happen again. Roese et al. (1999) found that an association existed between RF 

and counterfactual structure: on encountering a setback, a promotion focus tended to be 

associated with additive counterfactuals while a prevention focus was associated with 

subtractive counterfactuals. Prevention individuals, who may already be pre-disposed to 

de-escalate and having experienced a history of failure, may generate subtractive 

counterfactuals, which do not specify actions to take in the future. Being pre-disposed to 
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de-escalate and coupled with not identifying a way forward, Prevention individuals 

generating subtractive counterfactuals may demonstrate the lowest levels of escalation. 

Accordingly Hypothesis 9 is proposed as:  

H9: Regulatory Focus will moderate the relationship between counterfactual 

structure and levels of escalation of commitment such that prevention 

individuals generating subtractive counterfactuals will demonstrate the 

lowest level of escalation than promotion/additive, promotion/subtractive 

or prevention/additive individuals. 

3.7 CONCLUSION 

Chapter Three introduced RF Theory and argued that, due to the different 

motivational orientations directed at gains/non-gains and losses/non-losses, RF 

differences exist in the planning of resources in a resource-constrained, sequential and 

linked decision scenario. It is argued that these differences persist following an initial 

setback, manifesting in the significantly different amounts reallocated to the setback 

substage; the choice of risky or conservative options, depending on the perceived level 

of threat associated with the system goal; and the level of escalation that is 

demonstrated depending upon the type of counterfactual structure generated. 

Hypotheses were formulated to test these assertions (Table 3.1) and are captured in 

Figure 3.2, the conceptual framework guiding the studies that form this thesis.  Three 

different decision scenarios will be created to test these hypotheses. The decision setting 

of each scenario will be one found to be associated with escalation of commitment. 

Hypotheses One to Four, and Seven to Nine will be tested in Study 1 (NPD scenario) 

and reported in Chapter Four. Hypotheses One to Seven will be tested in Studies 2a 

(NPD scenario) and 2b (Loan Manager), and Study 3 (Construction) and will be 

reported in Chapters 5 and 6 respectively.  
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Table 3.1: Hypotheses to be tested in this thesis according to study number 

RQ  Hypotheses 

Hypotheses 

Study testing the 

hypotheses 

1 2a 2b 3 

1 H1 

In a resource constrained project with sequential 

and linked substages, goal framing will affect the 

allocation of resources to the riskiest substage 

such that the activation of a prevention goal will 

see more resources allocated to the riskiest 

substage than the activation of a promotion goal. 

   

3 H2 

When faced with a setback in a resource 

constrained new product development project 

with sequential, linked stages, prevention 

focussed decision makers will re-allocate more 

resources than promotion-focussed decision 

makers to the substage where the setback 

occurred. 

   

2 H3a 

When faced with a setback in a resource 

constrained new product development project 

with sequential, linked stages, the allocations 

made to substage where the setback occurs will 

be positively related to the reallocations made to 

complete the substage. 

   

2 H3b 

The sunk cost associated with substage where the 

setback occurs will the most important predictor 

of reallocations made to the setback substage 

than the sunk costs associated with other 

completed substages. 

   

2,3 H4 

As the allocation made to the substage where the 

setback occurs increases, prevention individuals 

will reallocate more to the setback substage than 

promotion individuals. 

   

6 H5 

Prevention individuals, on encountering a 

setback, are more likely to adopt a riskier course 

of action if their system goal is threatened than 

when it is not threatened. 


  

6 H6 

Regulatory focus will interact with the extent to 

which a system goal is threatened to affect the 

choice of conservative or risky courses of action, 

specifically that, when the system goal is 

threatened, prevention individuals are more 

likely than promotion individuals to select a risky 

course of action. 


  

4 H7 

When faced with a second setback in a resource-

constrained comprised of sequential and linked 

substages, a prevention individual will allocate 

fewer resources to complete the project than 

promotion individuals.  

   

5 H8 

Subtractive counterfactual thoughts will be 

associated with lower levels of escalation 

additive counterfactual thoughts. 
   

4,5 H9 

Regulatory Focus will moderate the relationship 

between counterfactual structure and levels of 

escalation of commitment such that prevention 

individuals generating subtractive counterfactuals 

will escalate less than promotion individuals 

generating additive counterfactuals. 
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H3a and H3b 
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Antecedents of EOC Moderators of EOC Measures of EOC 

Proposed pathways but not tested 

Figure 3.2: Conceptual Framework of this thesis 
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4 Regulatory Focus and resource constrained 

decision making in a sequential, linked new 

product development decision scenario 

 

As discussed in Chapter Two, much of the literature on escalation of 

commitment has focussed on decision-making that occurs on receipt of negative 

feedback. While escalation of commitment technically occurs after negative feedback, 

the determinants of escalation are in place before the existence of negative feedback, 

expanding the time horizon associated with the phenomenon (Drummond, 1996; Ku, 

2008; Mähring & Keil, 2008). In fact, Staw and Ross’  (1989) temporal model explicitly 

recognise that escalation is not problem-solving efforts gone awry but may have its 

genesis in how projects are framed, planned and implemented.  The first objective of 

Study 1 is to examine how the framing a project’s task environment to a decision maker 

affects resource allocation prior to and following setbacks in a resource-constrained, 

sequential, linked decision scenario. The second objective of Study 1 is to determine if 

it is possible to limit the level of escalation to a failing course of action by influencing 

the subjective problem space generated by decision-makers. The full range of 

hypotheses to be tested in this thesis was articulated in Section 3.6. The sub-set of 

hypotheses that will be tested in Study 1 is reproduced in Table 4.1. 



74 

 

Table 4.1: Hypotheses to be tested in Study 1 

H1

In a resource constrained project with sequential and linked substages, goal framing 

will affect the allocation of resources to the riskiest substage such that the activation 

of a prevention goal will see more resources allocated to the riskiest substage than 

the activation of a promotion goal.

H2

When faced with a setback in a resource constrained new product development 

project with sequential, linked stages, prevention focussed decision makers will re-

allocate  more resources than promotion-focussed decision makers to the substage 

where the setback occurred.

H3a

When faced with a setback in a resource constrained new product development 

project with sequential, linked stages, as the allocations made to substage where the 

setback occurs increases, decision makers will reallocate a greater proportion of 

available resources to complete the substage.

H3b

The sunk cost associated with substage where the setback occurs will have the 

greatest escalation effect on reallocations made to the setback substage than the 

sunk costs associated with other completed substages.

H4

As the allocation made to the substage where the setback occurs increases, 

prevention individuals will reallocate more to the setback substage than promotion 

individuals.

H7

When faced with a second setback in a resource-constrained comprised of sequential 

and linked substages, a prevention individual will allocate less resources to complete 

the project than promotion individuals. 

H8
Subtractive counterfactual thoughts will be associated with lower levels of escalation 

additive counterfactual thoughts.

H9

Regulatory Focus will moderate the relationship between counterfactual structure 

and levels of escalation of commitment such that prevention individuals generating 

subtractive counterfactuals will escalate less than promotion individuals generating 

additive counterfactuals.

Hypotheses

 

4.1 METHOD: 

A decision scenario, the Plain Sight decision scenario (PS), based on a new 

product development (NPD) project is constructed for this study as it is a staged 

process,. NPD scenarios have been extensively used in escalation of commitment 

research (e.g. Royer, 2003; Schmidt & Calantone, 1998; Schmidt et al., 2001) as the 

development of new products is vital to an organisation’s market place well-being 

(Crawford & Di Benedetto, 2006). NPD, however,  is one of the riskiest activities an 

organisation can undertake  particularly if the product is new-to-world (Cooper, 2003). 

This risk can be technical in nature, market-based or firm related. This study will use  
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Cooper and Kleinschmidt’s (1988) NPD model (See Figure 4.1) composed of three 

major stages sub-divided into 12 sub-stages. If more resources are allocated upfront to 

the Detailed Market Study substage, there is less available for later stages. 

Alternatively, if the decision maker allocates considerable resources to the Market 

Launch substage, as is commonly found by (Cooper & Kleinschmidt, 1988), implies 

allocating less upfront. This captures the dilemma faced by decision makers when 

substages are linked and sequential nature.   

 

Figure 4.1: Stages and substages of an NPD project 

 

 

Of these 12 sub-stages, Cooper and Kleinschmidt found that the Product 

Development sub-stage incurred the greatest expenditure in terms of both time (46%) 

and money (29.3%). One possible reason for this is that despite NPD being associated 

with market, business and technical risk, the greatest amount of risk is perceived to exist 

in actual product development (Foxall, 1984). Market and business risk can be 

mitigated with good market intelligence (Workman, 1993). Technical risk is associated 

with technical hurdles and is the focus of the Research & Development (R&D) 

department (Song & Montoya-Weiss, 1998). This distinction is important as product 

related research is seen to be an internal activity and thus under the firm’s control, as 

opposed to an external factor that the firm has little control over (Halman, Vos, & 

Keizer, 2005). The PS scenario incorporates elements of Staw’s (1976) Adam and 

Smith scenario as well as Arkes and Blumer’s (1985) radar-blank plane scenario. The 



76 

 

Adam and Smith scenario is found in Landman (2004), and the text of the radar-blank is 

available in Section3.6.1.1. The core of the Adam and Smith scenario was the implied 

failure of R&D expenditure, while the radar-blank scenario focussed on market and 

business risk.  

 118 final-year undergraduates (42 male, 64 female, 12 gender not specified) 

studying Accounting Theory and Strategic Management at an Australian university 

were recruited for the study. These students voluntarily completed the PS decision 

scenario as part of their studies. Each participant was randomly assigned to one of six 

conditions in a 2 (Regulatory Focus: Promotion/ Prevention) x 3 (Counterfactual 

structure: Additive/Subtractive/Unconstrained) experimental design.  The scenario in 

each of the conditions was identical other than the manipulations of Regulatory Focus 

and Counterfactual requests made of the participants.  Participants had to decide on fund 

and person-day allocations to each of the sub-stages in the NPD process identified by 

Cooper and Kleinschmidt (1988) (One person-day is a single person working for one 

full day or two people working a half day each).  The data was collected prior to and 

following an initial setback in the NPD process. Participants also had to decide, 

following a second setback, if they would continue with the NPD project.  

4.2 PROCEDURE AND MATERIALS: 

 Participants accessed and completed the NPD scenario online via a link on the 

university’s learning management system. Since decision processes are affected by 

emotional states (Schwarz, 2000), it is necessary to determine if moods differ according 

to condition (Vohs et al., 2014). As with Vohs et al, mood was measured using the 10-

item state version of the Positive and Negative Affect Schedule (PANAS) (Watson, 

Clark, & Tellegen, 1988). The PANAS scale is comprised of two orthogonal sub-scales 

measuring positive and negative affect.  In line with Scholer et al’s (2008) suggestions, 
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participants completed PANAS twice, once at the start and once at the end of the study. 

This is done to eliminate changes in negative affect as a potentially confounding factor 

associated with increased risk-taking. On completing PANAS at the start of the 

scenario, participants commenced the resource constrained, linked, sequential decision-

making scenario. Participants were instructed to assume the role of a senior executive in 

an optics company looking to build an invisibility device.  They were then randomly 

assigned to either a promotion or  prevention frame which used Higgins et al’s (1994)  

method of focussing on ideals or oughts in the form of aspirations and duties. An extract 

of the prevention frame, with the alternative wording for the promotion frame shown in 

brackets, is presented below. 

“You are a senior executive of “Plain Sight”. You have the 

responsibility (opportunity) of introducing a new product into the 

market. The new product is a vehicle mounted device that will make 

the vehicle ‘invisible’. Your chances of a setback (prosperous entry) 

in the new segment will be less (greater) if the new product does not 

fail (is successful) than if it does (is not). To fulfil this obligation 

(seize this opportunity) you have been given $100 million and 10,000 

person-days. You are aware that 50% of new products Plain Sight 

introduces are failures (successful). The ultimate goal is to protect 

(improve) Plain Sight’s position in the industrial optics industry.  

 Participants then responded to the manipulation check measure used by Roese et 

al. (1999) where they were asked to characterize the scenario they faced as either 

avoiding a bad result or pursuing a desired result. To strengthen the manipulation, 

participants next listed their duties (hopes) as the executive in charge of the project. As 

Cooper and Kleinschmidt (1988) reported that funds and person-days are key resource 
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measures in NPD projects, participants then allocated two key resources ($100 million 

and 10,000 person-days) to the 12 sub-stages of the NPD project shown in Figure 4.1. 

They also chose a one or two year time horizon to complete the project.  

 On completing the first round of resource allocation decisions, participants were 

told that a ‘most-likely’ outcome scenario was being generated based on their decisions. 

In reality no ‘most likely’ outcome was generated. The same setback information was 

presented to all participants- that all the funds and person-days they had allocated to the 

Pre-Development stage had been expended and the Product Development sub-stage 

funds and person days were near exhaustion. Participants were also presented with a 

table reminding them of their prior allocations.  

 As the executive-in-charge, participants received a request for additional funds 

and person-days to complete the ‘Product Development’ sub-stage. Participants were 

asked to reallocate their remaining funds and person-days to the remaining sub-stages, 

that is, the Product Development, In-house tests, Customer test, Trial sell, Pre-

commercialisation financial analysis, Production start-up and Market launch. 

Participants had the option of retaining or varying their prior reallocations to these 

remaining sub-stages.  

 Once the reallocations had been made, participants were told that a substantial 

amount of time had passed and that 90% of their all funds and person-days had been 

utilised.  They were informed that a competitor had just introduced a device into the 

market place that performed the same functions as Plain Sight’s but appeared to be 

cheaper and smaller. Ghosh (1997) points out that feedback needs to be clearly negative 

for escalation to be deemed irrational. Consequently, participants were asked two 

questions:  if they regarded the information as clearly negative or clearly positive; and if 

this new information would weaken or strengthen the firm’s ability to enter the new 
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market segment.  Participants then completed the counterfactual manipulation where 

they were asked to generate specific types of counterfactual thoughts. There were three 

conditions in this manipulation: additive, subtractive and unconstrained. This 

manipulation utilised the counterfactual solicitation used by Roese et al (1999, p1116). 

The Subtractive manipulation is reproduced below: 

Often when people encounter unexpected events they think ‘if only 

…not …’ and imagine how things might have been better. For example 

on missing a bus to school a student might think “If only I had not slept 

late last night, I would have caught the bus and been in time for the 

test.” In the space below, please list some specific actions that, in 

retrospect, should not have been taken, leaving Plain Sight in a better 

position. Use the following format: 

If only ______ not ________________________, then things would 

have been better for Plain Sight  

The Additive manipulation is reproduced below: 

Often when people encounter unexpected events they think ‘if only …’ and 

imagine how things might have been better. For example on missing a bus to 

school a student might think “If only I woke up 5 minutes earlier, I would have 

caught the bus and been in time for the test.” In the space below, please list some 

specific actions that, in retrospect, should have been taken, leaving Plain Sight in 

a better position. Use the following format: 

If only ______________________________, then things would have been better 

for Plain Sight.  

The manipulation for the Unconstrained condition, where participants were free to 

produce either additive or subtractive counterfactuals, was: 
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Often when people encounter unexpected events they think 'if only . ..' and 

imagine how things might have better. For example on missing a bus to 

school a student might think, “If only I had not slept late last night I would 

have caught the bus and been in time for the test”. Or "If only I woke up 5 

minutes earlier I would have caught the bus and been in time for the test".   In 

the space below, please list some specific actions that, in retrospect, should or 

should not have been taken, leaving Plan Sight in a better position. Use the 

following format: 

If only _______not_______________, then things would have been better for 

Plain Sight.  Or 

If only _________________________, then things would have been better for 

Plain Sight. 

 The order of presentation of the formats in the Unconstrained condition was 

counterbalanced across the respondents.  

 After generating these counterfactuals, participants were asked if they should 

invest any of the last 10% of their resources to complete the project, and if so, how 

much. At the end of the study, participants completed PANAS (Watson et al., 1988) for 

the second time. This was a methodological limitation identified by Scholer et al. (2008) 

and was implemented to rule out the possibility that the manipulations affected state 

mood. The short-form 16-item Narcissistic Personality Inventory (NPI-16) (Ames, 

Rose, & Anderson, 2006) was also included as a control measure as the sub-clinical 

narcissistic personality trait, like the promotion focus, has been associated with risky 

behaviour and seeking out positive outcomes (Foster, Misra, & Reidy, 2009). Given this 

tendency, the effect associated with narcissism needs to be disentangled from RF. The 

NPI-16 is derived from Raskin and Terry’s (1988) 40 item Narcissistic Personality 
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Inventory (NPI-40). The NPI-40 is the most widely used measure of subclinical 

narcissism (Orth & Luciano, 2015), with  Wallace and Baumeister (2002) reporting 0.88 

for Cronbach’s alpha. The NPI-16 was found by Ames et al to correlate substantially 

(r=0.90) with the NPI-40.  Finally age grouping, gender, student type (domestic or 

international) and ethnicity data were collected. 

4.3  RESULTS 

4.3.1 Data screening 

118 participants commenced the on-line decision making scenario but 12 were 

excluded as they did not complete the entire scenario. The time taken to complete the 

scenario ranged from 9 minutes to 247 minutes and was examined to identify break 

points as suggested by Meade and Craig (2012). Although Meade and Craig do not 

define the term, a break point is inferred to be a time discontinuity at the upper and 

lower time ranges separating the body of participants from those who completed the 

scenario too slowly or quickly. At the lower time ranges, no break point was identified. 

Thus, using the break point decision rule applied in Meade and Craig’s (2012) study of 

careless internet responses, no participant was excluded at the lower end of the time 

spectrum. The minimum time taken to complete the study was 9 minutes, with no break 

point occurring till the upper time range. At the upper time range, a break point was 

observed at 77 minutes. Two participants took more than 77 minutes to complete the 

decision scenario (116 minutes and 247 minutes). These two participants were excluded 

from the sample. Two participants made allocations that fell short or exceeded the 

available resources and were excluded from further analysis. One more failed to make 

any allocation to a third of the sub-stages and was also excluded. As Age was a 

categorical variable, Mahalanobis Distance was calculated for the subgroups of Age 
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(Tabachnick & Fidell, 2007) with Regulatory Focus and Gender as predictors. No 

outliers were detected (Mahalanobis Distance=16.09, p<0.001).  

4.3.2 Sample description 

The final sample comprised 101 participants. 54 were in the promotion 

condition and 47 in the prevention condition. The number of participants in the 

Subtractive, Additive and Unconstrained counterfactual conditions was 29, 35 and 37 

respectively. A one-year time horizon to complete the project was set by 29 participants 

and 72 chose 2 years. 60 participants were female and 41 male. 3% of the sample did 

not indicate which geographic region they came from. Of the remaining participants, 

29.7% were Oceanian, 24.8% from North-West Europe, 18.8% were South-East Asian 

and 9.9% from North-East Asia. None of the remaining six regions comprised more 

than 5% of the sample.  As expected, given that the sample comprised undergraduates, 

73.3% were aged twenty-three years or less. The median age group was 22-23 years of 

age, which was also the mode. 

4.3.3 Manipulation check: 

4.3.3.1 RF manipulation 

Two checks of RF manipulation were conducted. The first was the manipulation 

check question used by Roese et al. (1999). The manipulation check question asked if 

participants viewed the scenario as ‘Avoiding an undesirable outcome’ (Prevention) or 

‘Pursuing a desirable outcome’ (Promotion) on a 9 point scale anchored by 1 (Avoiding) 

and 9 (Pursuing).  For the manipulation to be successful, the score of prevention 

focussed participants had to be significantly less than that of promotion participants. 

Participants in the Promotion condition (n=47) had a mean score of 7.04 (SD = 2.34) 

while participants in the Prevention condition (n=54) had a mean score of 6.35 

(SD=2.47). While the direction of the manipulation was predicted, the difference was 
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not significant (t(99) = -1.44, p =0.08, one-tailed, Cohen’s d=-0.29, 95% CI[0.25, 

0.32]). The second manipulation check was devised by Scholer et al. (2010). In Scholer 

et al, text provided by participants was compared to a list of promotion and prevention 

words in order to identify the frequency of their use by participants. Scholer’s list of 

promotion and prevention words was compiled from an American social context.  

As lexical differences in the use of words exists across cultures (Maass, Karasawa, 

Politi, & Suga, 2006), a broader list  of words was compiled from published RF 

research from Gamache, McNamara, Mannor, and Johnson (2014), Lockwood, Jordan, 

and Kunda (2002) and Scholer et al. (2010)  to extend Scholer’s method to Australia. 

This list is presented in Table 4.4. The duties and hopes that participants listed after 

reading the opening information were then compared to the list in Table 4.4 to 

determine their frequency of appearance. For the manipulation to be successful, 

promotion words had to be used more frequently than prevention words in the 

promotion condition (coded as 1), while prevention words had to be used more 

frequently than promotion words in the prevention condition (coded as 0). In the 

promotion condition, the mean appearance of promotion words was 1.55 times (S.D.= 

1.77) and the mean appearance of prevention words was 0.94 times (S.D. = 1.17). The 

mean difference of -0.61 was significant (t (78) = -2.01, p=0.02 one-tailed, dCohen=0.41, 

95% CI[-0.43,-0.36]). In the prevention condition, the mean appearance of prevention 

words was 0.3 times compared to 0.04 times for promotion words. The mean difference 

of 0.25 was significant (t (63)=2.58, p=0.01 one-tailed, dCohen=0.51, 95% CI[0.48,0.55]). 

In both instances, the confidence limit does not include zero. Given the results of the 

two manipulation checks, the Regulatory Focus manipulation was deemed successful. 
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4.3.3.2 Counterfactual coding and counterbalancing 

To verify that the participants had generated counterfactuals appropriate to their 

assigned conditions, the counterfactual statements were coded by three coders: two 

independent coders blind to the hypotheses and the conditions, and the author. Coding 

of the counterfactuals was based on structure (additive/subtractive). As there were three 

Table 4.2: List of promotion and prevention words 
Source Promotion words Prevention words 

Lockwood et al. (2002) strive, seek, pursue, gain, 

win, succeed, ambition, 

achieve, thrive, triumph, 

accomplish, aspiration 

avoid, prevent, avert, 

rejection, mistake, fiasco, 

flounder, 

flunk, defeat, disappointing, 

setback, fail. 

Scholer et al. (2010) ideal/ideally, hope, wish, 

advance/advancement, 

hit, promote/promotion, 

aspiration/aspire, add, 

maximize, open, attain/ 

attainment, support, nurture, 

challenge/challenging, new, 

and novel 

ought, responsibility, 

necessity, 

prevent/prevention, 

vigilant/vigilance, 

protect/protection, cautious, 

careful, avoid/avoidance, 

duty, obligation, defend, 

safety, security, must, 

should, omit, and stable 

Gamache et al. (2014) accomplish, achieve, aspire,  

aspiration, advancement, 

attain, desire, earn, expand, 

grow, gain, hope, hoping, 

ideal, improve, increase, 

momentum, obtain, 

optimistic, progress, 

promotion, promoting, speed, 

swift, toward, velocity, wish 

accuracy, afraid, anxious, 

avoid, careful, conservative, 

defend, duty, escape, 

escaping, evade, fail, fear, 

loss, obligation, ought, pain, 

prevent, protect, responsible, 

risk, safety, security, threat, 

vigilance 

 

 

coders, Krippendorff’s alpha was calculated to assess intercoder reliability (Hayes & 

Krippendorff, 2007).  Krippendorff’s α for the coding of counterfactual structure by 

three coders was calculated as 0.80, indicating an acceptable level of agreement 

(Krippendorff, 2013). Differences were resolved following discussion with the author.  

In the unconstrained condition, participants were free to generate additive, 

subtractive or both counterfactuals. Examples of additive and subtractive 

counterfactuals were provided to participants, with the order of presentation 
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counterbalanced (see Section 4.2). To determine if presentation order of the examples 

affected the type of counterfactual generated, the mean number of additive and 

subtractive counterfactuals generated was compared between the two orders of 

presentation (additive first and subtractive first). Results of the independent t-test are 

presented in Table 4.3. 

Table 4.3 shows that whether the example showed the additive (coded as 1) or 

subtractive counterfactual first did not result in any statistically significant difference  

(=0.05) in the number of additive and subtractive counterfactuals generated. Therefore 

the two counterbalanced conditions can be collapsed into a single Unconstrained 

condition.  

Table 4.3: Results of tests to determine if presentation order affected counterfactual 

structure generation 

  

Additive 

appears 

first 

Subtractive 

appears 

first  

t df p 

Madditive (S.D.) 

1.76 

(0.90) 

1.41   

(0.80) -1.21 32 0.24 

Msubtractive (S.D.) 

0.12 

(0.33) 

0.41   

(0.51) 2.00 28 0.06 

 

For the Counterfactual manipulation to be successful, significantly more 

additive than subtractive counterfactuals had to be generated in the Additive only 

condition, and significantly more subtractive than additive counterfactuals in the 

Subtractive only condition. The result of the t-tests (see Table 4.4) indicate that 

Table 4.4: Results to determine success of counterfactual manipulation 

  

Additive 

only 

Subtractive 

only 
t df p^ dCohen 

Madditive (S.D.) 

1.81 

(1.06) 

0.75  

(0.90) 
-3.96 54 <.000 1.08 

Msubtractive (S.D.) 

0.06  

(0.25) 

0.79  

(0.59) 
5.71 29 <.000 -1.61 

Subtractive coded as ‘0’; ^: One-tailed 
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significant differences exist in the number of additive and subtractive counterfactuals in 

the Additive only and Subtractive only conditions and these differences are in the 

predicted direction. The CF manipulation is this deemed successful. Participants in the 

Unconstrained condition are retained as a separate, third condition.  

4.3.3.3 Mood and Perception of Negative Feedback 

Measures of PANAS were included to determine if mood carried according to 

condition, and if mood differed at the end of the study. Results of tests to determine if 

mood, both at the start and end of the study, varied according to RF condition are 

presented in Table 4.5. Results indicate that mood did not vary according to RF 

condition either at the start or the end of the study. 

Table 4.5: Tests to identify mood change according to RF condition. 
 

  

MPromotion 

(S.D.) 

MPrevention 

(S.D.) 
t df p 

Start 
Positive Affect 

14.15 

(4.26) 

14.57 

(3.60) 0.52 96 0.60 

Negative Affect 

7.80 

(3.62) 

7.72 

(3.14) -0.11 96 0.92 

End 
Positive Affect 

13.67 

(4.61) 

15.15 

(4.19) 1.67 97 0.10 

Negative Affect 

7.26 

(3.06) 

7.21 

(2.96) -0.07 93 0.94 

 

Prior to completing the final investment decision, participants’ perception of the 

setback was evaluated with 2 scale items, Valence and Impact. On a 9-point scale with 

higher numbers depicting greater positivity, the mean valence was 2.99 (S.D.=2.07).  

The mean impact, with higher numbers depicting less impact on the firm’s ability to 

enter the new market segment following the setback, was 3.45 (S.D.=2.14). Cronbach’s 

alpha for the two items was 0.78, indicating acceptable internal consistency. The 

negative feedback manipulation is deemed successful.  
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4.3.4 Intercorrelations 

The intercorrelations between the manipulated, control and dependent variables 

using Pearson’s correlation for dollar and person-day resource types are presented in 

Tables 4.6 and 4.7 respectively. For both resource types, the substages tend to be 

correlated with each other. Positive and Negative Affect subscales of  

PANAS were administered at the start and at the end of the decision scenario. Positive 

Affect scores measured at the start of the decision scenario (=0.75) and the end 

(=0.82) were strongly correlated with each other (r=0.70), as were the Negative Affect 

scales (start =0.78; end=0.80; r=0.74). Reliability alphas for Positive and Negative 

scales in this study are consistent with those obtained by Watson and Clark (1994) 

(Positive Affect : between 0.83 and 0.90; Negative Affect : between 0.79 and 0.93). 

The NPI-16 (Ames et al., 2006) had an  of 0.60. While on the low side, it is close to 

those reported by Ames et al, which range between 0.65 and 0.72. For both resource 

types, the correlation between the reallocation to the setback substage and the arcsine 

transformed proportions were highly correlated. This transformation will be further 

discussed in Section 4.3.6. 

4.3.5 Assumption testing 

Prior to hypothesis testing, the distributions of the independent and dependent 

variables were assessed. This descriptive information is reported in Table 4.8. The 

means reported in Table 4.8 show that the largest allocation of resources is made to the 

Product Development substage. This is consistent with the findings of Cooper and 

Kleinschmidt (1988), using Canadian managers, and Huang, Soutar, and Brown (2002) 

using Australian managers.  

 West, Finch, and Curran (1995) found that skew ratios exceeding 3 to be highly 

skewed and associated with model mis-specification. Skew ratios between 2 and 3 are  
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Table 4.6: Intercorrelations, means and standard deviations of key dependent and control variables for dollar allocations 

  Variable Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 Initial Screen 5.27 5.00 
 

                2 Preliminary Market Assessment 4.73 3.58 .23 
 

               3 Preliminary Technical Assessment 5.56 3.35 .25 .47 
 

              4 Detailed Market Study 6.91 4.39 .05 .37 .17 
 

             5 Pre-Development Financial Analysis 6.35 3.81 .16 .36 .26 .61 
 

            6 Product Development 17.81 10.02 -.13 -.26 -.06 -.32 -.34 
 

           7 Product Development reallocation 11.08 6.55 .06 -.09 -.07 -.27 -.37 .09 
 

          8 Product Development Arcsine 0.94 0.35 .28 .13 .18 -.11 -.19 .28 .87 
 

         9 Final Investment (Funds) 6.75 3.42 -.15 -.03 -.07 .07 -.06 .04 .02 .02 
 

        10 PA 1^ 14.39 3.89 -.02 -.08 -.02 -.21 -.16 .03 -.05 -.06 -.03 
 

       11 NA1^ 7.76 3.35 -.03 .15 -.01 .07 -.01 -.03 .07 .07 .02 -.07 
 

      12 PA 2^^ 14.47 4.43 .11 -.08 -.02 -.24 -.22 .13 -.01 .02 -.09 .70 .04 
 

     13 NA 2^^ 7.23 2.99 -.02 .05 -.03 -.05 -.05 -.02 .08 .08 -.04 -.05 .74 .15 
 

    14 Number of Additive 1.44 1.03 -.16 .08 -.04 -.03 -.02 .15 .14 .18 .07 .08 -.25 .09 -.27 
 

   15 Number of  Subtractive  0.33 0.52 -.03 -.08 .07 .06 .02 -.10 -.12 -.15 .15 .01 .09 -.11 .21 -.37 
 

  16 NPI
@

 0.33 0.17 .04 -.11 .03 -.01 .03 -.11 .06 .03 .10 .11 -.05 .13 -.19 .12 -.03 
 

 17 Gender
~
   .20 -.11 .06 -.14 -.02 .17 .10 .14 -.02 .07 -.08 .26 .00 -.01 -.23 .07 

 
18 Regulatory Focus

+
   .00 -.04 -.03 .15 .24 -.19 -.15 -.15 .00 -.05 .01 -.17 .01 -.04 -.06 .14 -.08 

Bivariate N ranges from 84 to 101.  For all |r| ≥ .22, p < .05.  For all |r| ≥ .28, p < .01. 

^ Positive and Negative Affect score at the start of the scenario 

^^ Positive and Negative Affect scores at the end of the scenario 
@

 Ames Narcissistic Personality Inventory short measure  

~ Female coded as ‘0’ 

+ Prevention coded as ‘0’ 

Highlighting indicates significant intercorrelations 
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Table 4.7: Intercorrelations, means and standard deviations of key dependent and control variables for PD resource type allocations 

  Variable Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 Initial Screen 6.17 5.02 
 

                2 Preliminary Market Assessment 5.77 4.39 .22 
 

               3 Preliminary Technical Assessment 5.76 3.66 .13 .44 
 

              4 Detailed Market Study 7.35 4.31 .01 .05 .16 
 

             5 Pre-Development Financial Analysis 6.40 4.24 .01 .05 .32 .70 
 

            6 Product Development 16.96 9.52 -.17 -.39 -.16 -.21 -.24 
 

           7 Product Development reallocation 10.61 6.48 -.02 -.12 -.08 -.22 -.28 .24 
 

          8 Product Development Arcsine 0.93 0.35 .18 .06 .22 -.03 -.04 .35 .87 
 

         9 Final Investment  6.74 3.52 -.10 .04 -.01 .04 .08 .11 .00 .05 
 

        10 PA 1^ 14.39 3.89 -.06 .04 -.05 -.08 -.06 .07 .14 .15 .00 
 

       11 NA1^ 7.76 3.35 -.02 .14 .23 -.12 -.10 -.09 .04 .03 .03 -.07 
 

      12 PA 2^^ 14.47 4.43 .02 -.03 -.07 -.11 -.07 .14 .13 .15 -.01 .70 .04 
 

     13 NA 2^^ 7.23 2.99 .00 .10 .19 -.10 -.07 -.01 -.01 .00 -.08 -.05 .74 .15 
 

    14 Number of Additive 1.44 1.03 -.21 -.05 -.03 -.12 -.16 .17 .33 .28 .06 .08 -.25 .09 -.27 
 

   15 Number of  Subtractive  0.33 0.52 -.05 -.18 .01 .28 .25 .00 -.01 -.01 .04 .01 .09 -.11 .21 -.37 
 

  16 NPI
@

 0.33 0.17 .11 .02 .03 -.10 .03 -.10 .06 .06 .13 .11 -.05 .13 -.19 .12 -.03 
 

 17 Gender
~
   .21 -.05 .07 -.12 -.02 .23 .01 .10 .02 .07 -.08 .26 .00 -.01 -.23 .07 

 
18 Regulatory Focus

+
   .11 .03 .14 .08 .14 -.25 -.14 -.12 .01 -.05 .01 -.17 .01 -.04 -.06 .14 -.08 

Bivariate N ranges from 84 to 101.  For all |r| ≥ .22, p < .05.  For all |r| ≥ .28, p < .01. 

^ Positive and Negative Affect score at the start of the scenario 

^^ Positive and Negative Affect scores at the end of the scenario 
@

 Ames Narcissistic Personality Inventory short measure 

Female coded as ‘0’ 

+ Prevention coded as ‘0’ 

Highlighting indicates significant intercorrelations
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regarded as moderately skewed. Curran, West, and Finch (1996) reported that kurtosis 

ratios exceeding seven were also prone to model mis-specification. From Table 4.8 it is 

evident that only two variables, Final InvestmentFunds and Final InvestmentPD, had a 

skew and kurtosis ratio less than three and seven respectively, indicating moderate skew 

and kurtosis.  

Table 4.8: Descriptive information of continuous dependent and independent variables 

 

Funds PD 

 

Mean S.D.  Median 
Skew 

ratio 

Kurtosis 

ratio 
Mean S.D.  Median 

Skew 

ratio 

Kurtosis 

ratio 

Initial screen 5.27 5.00 3.00 6.93 5.76 6.17 5.02 5.00 6.69 6.68 

Prelim. Mkt. 

Analysis 
4.73 3.58 5.00 7.69 12.34 5.77 4.39 5.00 11.34 22.49 

Prelim Tech. 

Analysis 
5.56 3.35 5.00 7.69 12.34 5.76 3.66 5.00 6.68 7.74 

Detailed 

Mkt. Study 
6.69 4.39 5.00 4.58 2.10 7.35 4.31 7.00 5.09 5.47 

PDBFA# 6.35 3.81 5.00 3.13 1.33 6.40 4.24 5.00 7.59 10.20 

Product 

Development 
17.81 10.02 16.00 5.09 4.13 16.96 9.52 15.00 4.81 2.84 

Product 

Development 

reallocation 

11.08 6.55 10 4.47 2.73 10.61 6.48 10.00 4.20 2.33 

Final 

Investment 
6.75 3.42 7.50 -2.96 -1.44 6.74 3.52 8.00 -2.90 -1.81 

Final 

investment 

proportion 

0.22 0.15 0.19 6.83 6.99 0.22 0.14 0.18 4.91 3.39 

#: Pre-Development Business and Financial Analysis 

While Tabachnick and Fidell (2007) suggest transforming data that has high 

levels of skew and kurtosis, this option has disadvantages as interpretation of the 

transformed data is problematic (Bobko & Russell, 1994), power is reduced and the 

order of means may be changed (Erceg-Hurn & Mirosevich, 2008). Given these 

disadvantages, Erceg-Hurn and Mirosevich (2008) and West et al. (1995) both 

recommend the use of bootstrapping when parametric analytical techniques are used to 

analyse skewed and kurtotic data.  In line with this recommendation, with the exception 

of hypotheses incorporating Final Investment of both resource types, this thesis will 
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report the results of parametric tests with bootstrapping to test hypotheses involving 

highly skewed and kurtotic variables.  

 

4.3.6 Hypothesis testing 

Hypothesis 1 proposed that prevention focussed individuals will allocate 

significantly more resources to the Product development sub-stage than promotion 

individuals. Prevention individuals allocated an average of $19.62m (S.D. = $11.76m) 

and 1,919 PD (S.D.= 11.08PD) to the product development sub-stage. Promotion 

individuals allocated $15.73m (S.D. = $7.13m) and 1,440 PD (S.D. = 656.3PD) to the 

same stage. To test H1, hierarchical multiple regression was used. The control variables 

of Gender (Female coded as ‘0’, Male coded as ‘1’), NPI, Positive and Negative Affect 

at the start of the scenario and Age were entered in Model 1, with Regulatory Focus 

entered in Model 2. Prior to conducting the regression, the 11 Age categories were 

collapsed into three categories: less than 22 years, 22 years to 23 years, and over 23 

years. This was to avoid over-fitting (Hawkins, 2004). Two dummy Age variables were 

then created with the youngest age group as the reference group.  

The results of the hierarchical multiple regressions are presented in Table 4.9. 

As recommended by Aguinis (2004) unstandardised coefficients (B) are reported 

throughout this thesis. For Models 1 and 2 for both resource types, the minimum 

Tolerance score was 0.77 and the maximum variance inflation factor (VIF) was 1.37, 

within the limits suggested by Hair, Black, Babin, Anderson, and Tatham (2006). For 

both resource types, Model 1 was not significant, indicating that the control variables 

were not significantly related to planned allocations. Model 2 for both resource types 

was not significant, but ΔF for both resource types was statistically significant. This 

permits interpreting the effects of RF even though Model 2 as a whole was not  
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Table 4.9: Results of hierarchical multiple regression with narcissism, PANAS, gender, age and Regulatory Focus regressed onto PD and fund 

allocations to the Product development substage 

Allocations to the Product development sub-stage 

  Person Day allocations   Fund allocations 

 Model 1 Model 2 
 

Model 1 Model 2 

 B p-value B p-value BCa 95% CI
~
 

 
B p-value B p-value BCa 95% CI

~
 

Constant 15.79 .001 19.01 .001 14.37, 24.17  17.15 .000 19.98 .001 14.42, 25.61 

NPI-16 -7.33 .20 -5.36 .34 -16.26, 5.76  -7.77 30 -6.03 .40 -20.92, 11.30 

Gender 4.11 .07 3.57 .11 -0.42, 7.32  3.54 .12 3.07 .19  -1.45, 7.58 

Positive A 0.18 .49 0.16 .52 -0.34, 0.63  0.11 .71 0.09 .73  -0.43, 0.62 

Negative A -0.24 .40 -0.24 .34 -0.86, 0.19  -0.09 .74 -0.09 .73 -0.68, 0.45 

Age 22 to 23 Dummy -1.10 .61 -2.63 .24 -6.81, 1.36  -1.33 .62 -2.68 .37 -9.43, 3.79 

Age 23+ Dummy -0.01 .99 -0.57 .84 -5.56, 4.52  -0.03 .99 -.52 .85 -6.38, 5.23 

RF
# 

  -5.19 .01 -9.63, -1.32    -4.58 .03^ -9.94, 0.10 

R
2
 0.07  0.14    0.04  0.09   

Model F      

 (df1,df2) 

1.09 

(6, 85) 
.37 

1.90 

(7,84) 
.08   

0.66 

(6,85) 
.68 

1.16 

(7, 84) 
.33  

ΔR
2
   0.07      0.04   

ΔF  

 (df1, df2) 
  

6.33 

(1,84) 
.01     

4.03 

(1,84) 
.05  

Note: n=101. #: Regulatory Focus; ^ One-tailed; 
~
 : based on 1,000 bootstrap samples; shading represents results of hypothesis testing 
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significant (Bobko & Russell, 1994). The incremental contribution of RF, entered 

hierarchically after partialling out the effect of the control variables, was a statistically 

significant predictor of planned allocations to the riskiest substage. In this sample, 

prevention individuals, on average allocated 519 PDs and $4.58M more than promotion 

individuals to the Product development sub-stage than did promotion individuals. These 

differences were statistically significant at =0.05. As such H1 is accepted. 

On encountering a setback, prevention individuals reallocated an average of 

1,148PD (S.D. = 708.3PD) and $11.97m (S.D.=$7.03m), while promotion  

individuals reallocated 962PDs (S.D.=561.3PD) and $10.06m (S.D. =$5.85m). H2 

proposed that prevention individuals would reallocate more resources to complete the 

substage where the setback occurred, in this scenario, the Product development 

substage. H3a predicted that, as allocations to the setback substage increase, decision 

makers would reallocate proportionately more to complete to complete the setback 

substage. H3b predicted that the sunk costs associated with the setback substage would 

be the most important component sunk cost predictor of reallocations to complete the 

setback substage. H4 predicted that Regulatory Focus would interact with the allocation 

to affect reallocations to the setback substage. 

H2, H3a and H4 were tested with hierarchical multiple regression with control 

variables entered in Model1, RF and the allocations made to the completed substages 

entered concurrently in Model 2, and the RF and Product Development interaction 

entered in Model 3. The order of entry chosen for Model 2 is based on the reasoning 

that, at the time of the setback, both RF and the allocations planned for the substages 

operate on the decision maker simultaneously, rather than sequentially (Keith, 2015), to 

affect reallocations. The dependent variable is the proportion of the remaining resources 

reallocated to the setback substage. The reason why it is the proportion, and not the 
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absolute amount reallocated, is due to the varying balance of resources participants have 

at this point of the scenario. As participants had made prior allocation decisions, the 

amount available to reallocate to the product development substage is different for each 

participant. If a participant has a lot of resources left after the setback, then more can be 

reallocated. If someone has fewer resources left, then less can be allocated to the 

product development substage. Allocating proportionately more would demonstrate 

greater levels of escalation.  

According to Cohen, Cohen, West, and Aiken (2003, p511), as proportions are 

non-linear, an appropriate transformation for ratio level of measurement variables is the 

arcsine transformation (2 ∗ 𝑎𝑟𝑐𝑠𝑖𝑛𝑒√𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡 𝑟𝑒𝑎𝑙𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑠, Formula 1). 

The new dependent variables, PDarcsine and Fundarcsine, were calculated by transforming 

the quotient of the reallocations made to the product development substage (numerator), 

and the resources available to reallocate (denominator). The resource available to be 

reallocated is calculated as the starting budget less the allocations made to the six 

substages up to the point of the setback.  

As an interaction terms is to be included in the model, all continuous variables 

were mean-centred as recommended by Cohen et al. (2003). The results of the multiple 

regressions of the allocations associated with each substage and the reallocations made 

to the setback substage for Funds and Person-Day reallocations are presented in Tables 

4.10 and 4.11 respectively.  As discussed in Section 4.3.5, bootstrapping using 1,000 

samples was conducted in order to derive the bias-corrected and accelerated (BCa) 95% 

confidence intervals. The lowest Tolerance statistics for Funds and PDs were 0.52 and 

0.41 respectively. The maximum VIF statistics were 1.91 (Funds) and 2.47 (PDs). 

Model 1Funds was significant, with age emerging as a significant predictor of 

reallocations. Model 1PD was not significant. For both resource types, Model 2 and ΔF  
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Table 4.10: Results of hierarchical multiple regression with control variables, Regulatory Focus and substage allocations regressed onto Fund 

reallocations to the Product development substage 

   
 Model 1 Model 2 Model 3 

 B p-value B p-value BCa 95% CI
~
 B p-value BCa95% CI

~
 

Constant 1.07 .001 1.14 .001 1.00,1.28 1.17 .001 1.03,1.31 

NPI-16 -0.04 .83 0.07 .76 -0.30,0.41 0.08 .64 -0.26,0.43 

Gender 0.07 .36 -0.002 .98 -0.12,0.11 -0.01 .86 -0.14,0.12 

Positive A -0.01 .46 -0.01 .24 -0.03,0.01 -0.01 .27 -0.03,0.01 

Negative A 0.003 .74 0.002 .78 -0.02,0.02 0.002 .86 -0.02,0.02 

Age 22 to 23 Dummy -0.22 .03 -0.30 .001 -0.45,-0.16 -0.32 .001 -0.49,-0.16 

Age 23+ Dummy -0.23 .01 -0.24 .01 -0.40,-0.08 -0.24 .01 -0.41,-0.10 

Regulatory Focus   -0.06 .19^ -0.20,0.09 -0.06 .38 -0.21,0.11 

Initial screen   0.02 .01 0.01,0.04 0.02 .01 0.01,0.04 

Prelim. Mkt. Analysis   0.02 .09 -0.002,0.04 0.02 .09 -0.002,0.04 

Prelim Tech. Analysis   0.01 .61 -0.02,0.04 0.004 .76 -0.02,0.04 

Detailed Mkt. Study   -0.001 .92 -0.02,0.02 -0.002 .86 -0.20,0.02 

PDBFA#   -0.02 .05 -0.04,0.003 -0.02 .07 -0.04,0.004 

Product Development   0.01 .02^ 0.001,0.02 0.01 .11 -0.002,0.02 

Regulatory Focus * 

Product Development 
     

0.01 .15^ -0.01,0.03 

R
2
 0.13  0.38   0.39   

Model F      

 (df1,df2) 

2.05 

(6,85) 
.07 

3.70 

(13,78) 
.000  

3.53 

(14,77) 

.000  

ΔR
2
   0.26   0.01   

     ΔF  

 (df1, df2) 
  

4.59 

(7,78) 
.000  

1.21 

(1,77) 

.27  

Note: n=101. #: Pre-Development Business and Financial Analysis; ^ One-tailed; 
~
 : based on 1,000 bootstrap samples; shading 

represents results of hypothesis testing 
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 Table 4.11 Results of hierarchical multiple regression with control variables, Regulatory Focus and substage allocations regressed onto PD 

reallocations to the Product development substage 

 
 Model 1 Model 2 Model 3 

 B p-value B p-value BCa 95% CI
~
 B p-value BCa 95% CI

~
 

Constant 1.04 .001 1.10 .001 0.95,1.24 1.10 .001 0.96, 1.25 

NPI-16 0.05 .19 0.14 .47 -0.24, 0.49 0.14 .46 -0.23, 0.50 

Gender 0.03 .65 -0.10 .17 -0.21, -0.01 -0.10 .18 -0.22, 0.01 

Positive A 0.01 .39 0.01 .47 -0.01, 0.03 0.01 .52 -0.01, 0.03 

Negative A -0.001 .98 -0.001 .91 -0.02, 0.02 -0.001 .96 -0.02, 0.02 

Age 22 to 23 Dummy -0.16 .06 -0.16 .08 -0.33, 0.03 -0.16 .05 -0.33, 0.02 

Age 23+ Dummy -0.20 .02 -0.20 .05 -0.40, 0.02 -0.20 .05 -0.41, 0.03 

Regulatory Focus   -0.07 .22^ -0.19, 0.09 -0.05 .49 -0.20, 0.11 

Initial screen   0.02 .01 0.01, 0.03 0.20 .01 0.01, 0.03 

Prelim. Mkt. Analysis   0.01 .52 -0.02, 0.05 0.01 .52 -0.01, 0.05 

Prelim Tech. Analysis   0.02  .05 -0.003, 0.04 0.02 .06 -0.003, 0.04 

Detailed Mkt. Study   0.004 .73 -0.02, 0.03 0.004 .72 -0.02, 0.03 

PDBFA#   -0.002 .83 -0.03, 0.03 -0.002 .82 -0.03, 0.03 

Product Development   0.02 .001^ 0.01, 0.03 0.02 .004 0.01, 0.03 

Regulatory Focus * 

Product Development 
     

0.01 .32 -0.02, 0.03 

R
2
 0.09  0.35  0.35    

Model F      

 (df1,df2) 

1.40 

(6,85) 
.23 

3.24 

(13,78) 
.001 

3.01 

(14,77) 

.001   

ΔR
2
   0.26  0.003    

ΔF  

 (df1, df2) 
  

4.48 

(7,78) 
.000 

0.31 

(1,77) 

.58   

Note: n=101. #: Pre-Development Business and Financial Analysis; ^ One-tailed; 
~
 : based on 1,000 bootstrap samples;  

shading represents results of hypothesis testing 
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were significant. Examining the significance tests for individual predictors shows that, 

for both resource types, RF was not statistically significant, though in the predicted 

direction. Thus there is no support for H2. 

Following the setback, planned allocations to the substages are regarded as sunk 

costs. Of the six planned allocation variables entered together with RF in  

Model 2Funds, the allocations to Initial Screen Funds, Pre- Development Business and 

Financial Analysis Funds (PDFA Funds) and Product Development Funds were statistically 

significant. In Model 2PD, Initial Screen PD allocations and Product Development PD 

allocations were both significant predictors of PD reallocations to the product 

development substage. Their Bs, the unstandardized coefficients, show that they do not 

all have a positive association with reallocation decisions as the B for PDFAFunds is 

negative. This result shows that sunk costs at the component level are not always 

positively related to escalation decisions following an initial setback.  For both resource 

types, Bs for the Product Development allocation were positive. This means that, as 

allocations to the product development substage increased, a greater proportion of the 

remaining funds was reallocated to complete the substage. Based on these results, H3a 

is accepted.  

Model 3 in Tables 4.10 and 4.11 reports the inclusion of the interaction between 

Regulatory Focus and the allocations made to the Product Development substage in the 

regression. For both resource types, the interaction was not significant. The interaction 

for the Funds reallocation was in the predicted direction but not the PD reallocation. 

Therefore H4 is not accepted.  

From Tables 4.6 and 4.7, it is evident that the allocations between some of the 

substages are significantly correlated. While the collinearity diagnostics of the Models 

do not indicate the presence of significant levels multicollinearity, use of the semi-
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partial correlation to determine importance may not be accurate if the predictor 

variables are correlated with each other (Whittaker, Fouladi, & Williams, 2002). This is 

because the semi-partial correlation coefficient, when squared, indicates the percentage 

of variance in the dependent variable attributable to the influence of a predictor variable, 

with variance shared with any other predictor partialled out (Howell, 2010). By 

definition then, some impact of the predictor variable is not included in the semi-partial 

correlation, and this amount increases as the strength of the correlation between any one 

predictor and the other predictors increases. Therefore the use of the squared semi-

partial correlation to determine predictor importance is context dependent (Budescu, 

1993) and cannot be relied upon to test H3b. As a consequence, the use of either 

Dominance Analysis (DA) (Budescu, 1993) or Relative Importance Weight (RIW) 

(Johnson, 2000) is advocated to determine predictor importance. Of the two methods, 

RIW is as reliable as DA but is more parsimonious (Lorenzo-Seva, Ferrando, & Chico, 

2010). 

To determine which of the six allocation substages is the most important 

predictor of reallocation to the product development substage, RIW is used. The 

analysis was conducted using syntax provided by Lorenzo-Seva et al. (2010) and results  

are presented in Table 4.12. Initial ScreenFund and Product DevelopmentFund made the 

biggest contributions to R
2

Fund at 31.8% and 31.5% respectively. The confidence 

intervals for these two substages overlap considerably, indicating that the 0.3% 

difference between them is not significant.  For the PD reallocation, Product 

Development contributed the most to R
2
 at 59%. Based on these results, H3b is 

accepted. Viewed together, the results of H3a and3b show firstly, that when total sunk 

cost is analysed at a granular level, not all its components have a positive relationship 

with escalation of commitment. Secondly, of all the components of sunk cost, it is the 
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cost incurred at the point of the setback that has the greatest effect on escalation of 

commitment manifested as greater reallocations to the setback substage. 

Table 4.12: Relative Weight Importance analysis to determine predictor importance for 

reallocations to the Product development sub-stage 
 PD 

reallocations 

 Fund 

reallocations 

  

 

Johnson’s 

Relative 

Weights (%) 

Bootstrap 

95% CI for 

Johnson’s 

Relative 

Weights 

Johnson’s 

Relative 

Weights (%) 

Bootstrap 

95% CI for 

Johnson’s 

Relative 

Weights 

Mean % 

Contribution 

of substage  

Initial screen 14.9 0.8,40.1 31.8 3.1,57.0 23.4 

Prelim. Mkt. 

Analysis 
5.5 2.6,28.3 8.4 1.7,27.4 7.0 

Prelim Tech. 

Analysis 
18.0 1.5,41.2 9.7 0.7,44.1 13.9 

Detailed Mkt. 

Study 
0.7 0.5,12.1 3.2 1.1,15.3 2.0 

PDBFA# 1.9 1.0,12.8 15.3 2.0,39.9 8.6 

Product 

Development 
59.0 21.96,82.1 31.5 4.5,60.9 45.3 

Note: n=101. #: Pre-Development Business and Financial Analysis 

When faced with a second setback in the scenario, it was predicted that 

prevention focus individuals would commit fewer resources to complete the project 

(H7); that subtractive counterfactual thoughts would be associated with lower levels of 

escalation than additive counterfactual thoughts (H8); and that Regulatory Focus would 

moderate the relationship between counterfactual structure and the level of escalation 

such that prevention individuals generating subtractive counterfactuals would escalate 

the least (H9). 

Hypotheses 7, 8 and 9 was tested using hierarchical multiple regression.   

Control variables were entered in Model 1, and RF and CFS in Model 2. As CFS 

comprised three categories, it was re-coded to create two dummy variables, Additive 

and Unconstrained, with Subtractive only as the reference category. Model summaries 

of the hierarchical multiple regressions with PDs and Funds invested as the dependent 

variable are presented in Tables 4.13 and 4.14. The minimum Tolerance and the 

Maximum VIF statistics observed were 0.28 and 3.55 respectively. While there is 
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evidence of multicollinearity, it is within the limits deemed acceptable by Hair et al. 

(2006). Tables 4.13 and 4.14 show that Model 1 of both resource types was not 

significant, indicating that the control variables together were not significant predictors 

of the level of Final Investment. Model 2 in these tables depicts the results of testing H7 

and H8. For both types of resources, the B in Model 2 for Regulatory Focus and 

Counterfactual Structure is not significant and is negative, indicating that it is in the 

opposite direction to that predicted.  There is thus no support for H7 and H8. Model 3 

depicts the Regulatory Focus/Counterfactual Structure interaction. The predicted 

directional interaction is also opposite to the predicted direction and is not significant. 

Hypothesis 9 is thus rejected. 

4.3.7 Post-Hoc Analysis of Counterfactuals: 

Despite Pennington and Roese’s (2003a) conclusion that the links between 

promotion/additive and prevention/subtractive thinking being strong, the effects of these 

modes of thinking did not affect the final investment decision in this study. This finding 

is unexpected and is investigated further. 

A possible reason for the null result is that the effect of counterfactual structure 

may have been ‘diluted’. Table 4.4, found in Section 4.3.3.2, indicates that there were 

relatively more additive than subtractive counterfactuals generated in the Additive only 

condition, and relatively more subtractive than additive counterfactuals in the 

Subtractive only condition. However, since there are no cells with zero, Table 4.4 also 

indicates that some participants in the Additive only and Subtractive only conditions 

generated both types of counterfactuals. Similar behaviour was reported by Markman et 

al. (2007) and Roese (1994). While Markman et al chose to eliminate participants from 

the final sample, Roese chose to identify if a participant was predominantly additive or 

subtractive by calculating  



101 

 

Table 4.13: Hierarchical multiple regression of final investment of Person Days to complete the project 
 Model 1 Model 2 

 
Model 3 

 B p-value B p-value 95% CI 
 

B p-value 95% CI 

Constant 7.55 .000 7.98 .000 5.95,10.01  8.06 .000 5.77,10.36 

NPI-16 1.26 .59 1.46 .55 -3.31,6.23  1.23 .62 -3.67,6.14 

Gender 0.09 .91 0.06 .94 -1.55,1.68  0.14 .87 -1.52,1.79 

Positive A 0.01 .88 0.01 .92 -0.18,0.20  0.01 .96 -0.19,0.20 

Negative A -0.12 .37 -0.13 .37 -0.40,0.15  -0.12 .41 -3.89,0.02 

Age 22 to 23 Dummy -1.85 .05 -1.97 .04 -3.88,-0.06  -1.96 .05 -3.89,-0.02 

Age 23+ Dummy -0.78 .43 -0.74 .46 -2.74,1.26  -0.74 .47 -2.76,1.29 

Additive Dummy
+
   -0.23 .18^ -2.19,1.74  -0.19 .89 -2.86,2.49 

Unconstrained Dummy
+
   -0.36 .71 -2.30,1.57  -0.73 .57 -3.28,1.82 

Regulatory Focus
#
   -0.46 .71^ -2.08,1.17  -0.76 .61 -3.74,2.22 

Regulatory Focus * 

Additive Dummy 
      -0.01 .50^ -3.93,3.91 

Regulatory Focus * 

Unconstrained Dummy 
      0.88 .65 -3.06,4.82 

R
2
 0.067  0.07    0.08   

Model F      

 (df1,df2) 

0.98 

(6,82) 
.44 

0.69 

(9,79) 
.72   

0.58 

(11,77) 
.84  

ΔR
2
   0.01    0.003   

ΔF  

 (df1, df2) 
  

0.16 

(3,79) 
.92   

0.14 

(2,77) 
.87  

Note: n=101. ^ One-tailed; #: Prevention coded as ‘0’; +: Reference category is Subtractive only; ; shading represents results of hypothesis 

testing 
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Table 4.14: Hierarchical multiple regression of final investment of Funds to complete the project 
 Model 1 Model 2 

 
Model 3 

 B p-value B p-value 95% CI 
 

B p-value 95% CI 

Constant 7.27 .000 8.19 .000 6.23,10.15  8.16 .000 5.97,10.36 

NPI-16 1.24 .59 1.29 .58 -3.32,5.90  0.74 .76 -3.96,5.43 

Gender 0.03 .97 0.05 .95 -1.51,1.61  0.20 .80 -1.39,1.79 

Positive A -0.07 .46 -0.07 .45 -0.26,0.12  -0.08 .41 -0.26,0.11 

Negative A -0.04 .79 -0.06 .66 -0.33,0.21  -0.04 .75 -0.31,0.23 

Age 22 to 23 Dummy -1.51 .10 -1.60 .09 -3.44,0.25  -1.55 .10 -3.40,0.31 

Age 23+ Dummy -0.26 .79 0.14 .88 -2.07,1.79  -0.10 .92 -2.04,1.84 

Additive Dummy
+
   -1.18 .89^ -3.08,0.72  0.71 .58 -3.27,1.85 

Unconstrained Dummy
+
   -0.83 .38 -2.69,1.04  -1.44 .24 -3.89,1.00 

Regulatory Focus
#
   -0.48 .72^ -2.05,1.10  -0.68 .64 -3.54,2.18 

Regulatory Focus * 

Additive Dummy 
      -0.86 .68^ -4.61,2.89 

Regulatory Focus * 

Unconstrained Dummy 
      1.47 .44 -2.30,5.25 

R
2
 0.06  0.08    0.10   

Model F      

 (df1,df2) 

0.83 

(6,82) 
.55 

0.79 

(9,79) 
.63   

0.79 

(11,77) 
.64  

ΔR
2
   0.03    0.02   

ΔF  

 (df1, df2) 
  

0.71 

(3,79) 
.55   

0.85 

(2,77) 
.43  

Note: n=101. ^ One-tailed; #: Prevention coded as ‘0’; +: Reference category is Subtractive only; shading represents results of hypothesis 

testing 
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the difference between the number of additive and subtractive counterfactuals 

generated. The post-hoc analysis that is conducted in this section will use Roese’s 

method as it conserves the sample size.  

 A new variable CFdiff was created by calculating the difference between the 

number of additive and subtractive counterfactuals generated by each participant. If a 

participants CFdiff score was negative it indicated that the participant engaged 

predominantly in subtractive thinking; if it was positive, the participant engaged 

predominantly in additive thinking and if the score was zero, the participant engaged 

equally in both. The final counterfactual structure category a participant was assigned 

to, CFPost, was based on whether the CFdiff score was negative (Subtractive), positive 

(additive) or zero (Neutral).  As CFPost had three categories, two dummy variables were 

created, Subtractive and Additive, with the Neutral group being the reference category. 

 Post-hoc analysis of the final investment decision was conducted using 

hierarchical multiple regression with Model 1 introducing the same control variables 

from Tables 4.13 and 4.14. Model 2 saw the introduction of RF and CFPost, and Model 3 

the introduction of the interaction between RF and CFPost. The results of this analysis 

are presented in Tables 4.15 (Funds) and 4.16 (PDs).  

 Prior to interpreting the results of the hierarchical regression, the VIFs and 

Tolerance statistics were examined. For both resource types, the maximum VIF was 

11.049 and minimum Tolerance was 0.091. These values lie outside the limits suggested 

by Hair et al. (2006), indicating the potential presence of multicollinearity. The 

variables concerned were Regulatory Focus and the interaction between RF and the 

Additive dummy variable. To determine if the level of multicollinearity was significant, 

the bivariate correlations between the variables 
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Table 4.15: Post-hoc analysis of final investment of funds 
 Model 1 Model 2 

 
Model 3 

 B p-value B p-value 95% CI 
 

B p-value 95% CI 

Constant 7.27 .000 7.64 .000 5.12,10.17  12.40 .000 8.68,16.13 

NPI-16 1.24 .60 1.23 .60 -3.48,5.95  1.04 .64 -3.42,5.51 

Gender 0.03 .98 0.18 .83 -1.45,1.80  -0.23 .77 -1.78,1.32 

Positive A -0.07 .47 -0.06 .56 -0.25,0.14  -0.02 .85 -0.20,0.17 

Negative A -0.04 .80 -0.09 .55 -0.37,0.20  -0.20 .15 -0.47,0.08 

Age 22 to 23 Dummy -1.51 .11 -1.59 .10 -3.51,0.32  -2.56 .01 -4.45,-0.67 

Age 23+ Dummy -0.26 .79 0.01 .99 -2.03,2.06  -1.34 .20 -3.45,0.73 

Subtractive  Dummy 
~
   1.24 .42 -1.82,1.29  -2.09 .29 -6.02,1.84 

Additive Dummy
~
   -0.58 .64 -3.04,1.88  -4.73 .01 -12.27,-3.03 

Regulatory Focus
#
   -0.45 .58 -2.07,1.17  -7.65 .001 -8.12,-1.34 

Regulatory Focus * 

Subtractive 
      6.25 .05 0.08,12.43 

Regulatory Focus * 

Additive 
      8.52 .001 3.47,13.56 

R
2
 0.06  0.09    0.22   

Model F      

 (df1,df2) 

0.78 

(6,77) 
.59 

0.83 

(9,74) 
.59   

1.81 

(11,72) 
.07  

ΔR
2
   0.03    0.13   

ΔF  

 (df1, df2) 
  

0.93 

(3,74) 
.43   

5.74 

(2,72) 
.01  

Note: n=101. #: Prevention coded as ‘0’; 
~
: Reference category is Neutral; +:Female coded as ‘0’; ^: Reference category is under 22 years 
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Table 4.16: Post-hoc analysis of final investment of Person Days 
 Model 1 Model 2 

 
Model 3 

 B p-value B p-value 95% CI 
 

B p-value 95% CI 

Constant 7.52 .000 7.58 .000 4.98,10.19  12.04 .000 8.13,15.95 

NPI-16 1.26 .60 1.24 .61 -3.63,6.11  1.15 .63 -3.54,5.83 

Gender
+
 0.09 .91 0.18 .84 -1.50,1.85,  -0.21 .80 -1.84,1.42 

Positive A 0.01 .15 0.02 .81 -0.18,0.22  0.06 .53 -0.13,0.25 

Negative A -0.12 .38 -0.16 .29 -0.45,0.13  -0.26 .08 -0.55,0.03 

Age 22 to 23 Dummy^ -1.85 .06 -1.95 .052 -3.93,0.02  -2.83 .01 -4.82,-0.85 

Age 23+ Dummy^ -0.78 .44 -0.63 .56 -2.74,1.48  -1.86 .09 -4.06,0.33 

Subtractive Dummy
~
   1.23 .44 -1.93,4.39  -2.14 .30 -6.27,1.99 

Additive Dummy
~
   -0.13 .92 -2.68,2.41  -3.98 .03 -7.54,-0.43 

Regulatory Focus
#
   -0.36 .67 -2.03,1.32  -7.12 .01 -11.97,-2.27 

Regulatory Focus * 

Subtractive Dummy 
      6.62 .05 0.14,13.10 

Regulatory Focus * 

Additive Dummy 
      7.87 .004 2.58,13.16 

R
2
 0.07  0.09    0.19   

Model F      

 (df1,df2) 

0.92 

(6,77) 
.48 

0.77 

(9,74) 
.64   

1.49 

(11,72) 
.16  

ΔR
2
   0.02    0.10   

ΔF  

 (df1, df2) 
  

0.51 

(3,74) 
.68   

4.39 

(2,72) 
.02  

Note: n=101. #: Prevention coded as ‘0’; 
~
: Reference category is Neutral; +:Female coded as ‘0’; ^: Reference category is under 22 years 



106 

 

 

concerned were inspected. The maximum bivariate correlation was between the dummy 

variables Additive and Subtractive (r =-0.67, p=.01). This magnitude of correlation, 

though substantial and significant, is to be expected since they are dummies of an 

underlying variable. It also does not exceed |r|=0.7, the limit suggested by Dormann et 

al. (2013) for model estimation. The maximum Condition Index in the models was 

17.64, well within the threshold of 30 suggested by Belsley, Kuh, and Welsch (2005). 

However, the Variance Proportions for the predictor variables associated with this 

Condition Index exceeded the limit of 0.5, indicating the potential for linear dependency 

between the predictor variables RF and the Additive Dummy. Overall, given that the 

magnitude of the Condition Index and |r| are both within suggested thresholds, there is 

evidence to suggest that there is moderate multicollinearity but at levels that may 

degrade, but not harm, interpretability of the regression coefficient (Belsley et al., 

2005).  

 Noting the possibility of moderate levels of multicollinearity, the interactions 

between RF and the presence of Additive and Subtractive counterfactuals were 

significant for both resource types. Although Model 3 was not statistically significant, 

ΔFFunds and ΔFPD were both significant. This permits the interpretation of the 

conditional effects and interaction terms  (Bobko & Russell, 1994). The interactions 

depicted in Figure 4.2 are relative to female, prevention focussed decision makers under 

22 years of age and who did not predominantly generate either additive or subtractive 

counterfactuals. In Figure 4.2, A1 and B1 depict the interactions from Model 3 in Table 

4.15, while A2 and B2 depict the interactions from Model 3 in Table 4.16.   



 

Figure 4.2: Interactions of RF and Additive and Subtractive Counterfactual Dummies of both resource types 

 
Panel A Panel B 
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The interactions in Panel B indicate that when a prevention focussed individual 

predominantly generates Subtractive Counterfactuals, significantly more is invested to 

complete the project relative to participants in the Neutral condition. In Panel A, for 

both resource types, promotion individuals invest more to complete the project when 

predominantly Additive Counterfactuals are generated. However, prevention 

individuals, when generating predominantly more additive counterfactuals, invest less 

to complete the project. In fact, of the four interactions depicted in Figure 4.2, 

prevention individuals generating additive counterfactuals were the only group to de-

escalate in the presence of counterfactuals. 

4.4 DISCUSSION 

Devising a plan is the precursor to many human activities: people plan their day; 

executives plan their strategy; families plan their holiday. These plans may involve 

making choices between courses of action or, once a choice is made, making decisions 

on how to allocate limited resources across a problem space comprised of a multi-stage 

means-end framework (Vancouver, Weinhardt, & Schmidt, 2010). This study focussed 

on resource allocation decisions made following a choice, and specifically sought to 

demonstrate that Regulatory Focus affects resource allocation decisions. Results of this 

experimental study provide support for the hypothesis, that relative to promotion 

individuals, prevention focussed individuals allocate more resources to the riskiest 

substage of the NPD process.  

4.4.1 RF and the task environment 

Scholer and her research associates (Scholer et al., 2008; Scholer et al., 2010) 

reported that a prevention individual, on encountering a loss, is more likely than a 

promotion individual to choose riskier courses of action. The findings of this study 

suggest that it is not necessary to encounter a setback for this difference to arise. The 
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anticipation of a setback may be sufficient to trigger this regulatory focus difference. 

Werth and Förster (2007) hinted at this possibility when they found that the anticipation 

of danger in a driving situation was associated with prevention individuals using the 

tactic of braking faster to preserve their strategic goal of avoiding loss, seemingly 

contrary to the slower-prevention focus orientation. In their braking study however it 

may be argued that the introduction of a potential danger during the simulation 

constituted a low level of negative feedback that potentially threatened the system goal. 

Unlike Werth and Förster’s study, the scenario used in this study asked participants to 

make their resource allocation decisions to the sub-stages prior to receiving any form of 

feedback. A plausible explanation for the difference is that prevention participants were 

preparing for a possible setback somewhere in the NPD process, and this possibility of a 

setback was viewed differently by prevention and promotion individuals: it would be 

regarded as a potential loss by the former and a potential non-gain by the latter. This 

suggests that RF affects the perception of the task environment, where prevention 

participants plan to allocate more resources than promotion individuals to the Product 

Development substage in the NPD process.  

This finding indicates that anticipating of a loss or non-gain, as opposed to actual, 

are experienced differently by prevention and promotion individuals. In the context of 

NPD, individual differences affect risk management (Keizer, Vos, & Halman, 2005). 

One way individual differences can affect risk management is the use of optimistic and 

pessimistic budget buffers (Meredith & Mantel, 2003). This suggests then that 

prevention individuals may anticipate greater risk in the Product Development sub-stage 

and manage it by allocating more resources than promotion individuals to mitigate it. It 

is important to note that no conclusions can be drawn on whether this is good or bad in 

the NPD process. As Werth and Förster (2007, p394) point out, Regulatory Focus 
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Theory is not a “good-guys-bad guys” theory. Planning to allocate more resources to the 

Product Development substage may improve the chances of developing the product, 

however this necessarily requires that resources be diverted from some other stage.  

Equally important is that the result can be interpreted another way: that promotion 

individuals allocate fewer resources to the Product Development substage so that more 

resources can be allocated elsewhere. Thus decision makers need to be aware that 

inducing either a prevention or a promotion focus may lead to planning budgets that 

over resource or under resource one substage at the expense of another, potentially 

jeopardising the goals of the project. This suggests that framing a project in 

opportunistic or with maximal goals (promotion focus) or cautiously with minimal goals 

(prevention focus) can affect the planned allocation of resources to a project. Critically 

this occurs in advance of any setback or problem associated with the project. This 

finding is consistent with those of  Chang et al. (2008), Drummond (1994) and Karlsson 

et al. (2002) that goal framing affects resource allocation decisions. Such framing may 

represent the initial stages of  organisational path dependence (Sydow et al., 2009).  

Framing a goal at the start of a project influences the manner in which resources 

are allocated. In this study, prevention individuals allocated significantly more 

resources to the riskiest substage of the project, the Product Development substage. By 

allocating more upfront at the start of a project to the riskiest substage, more resources 

are expended by prevention individuals than promotion individuals. Encountering a 

setback then leaves prevention focussed decision makers with fewer resources to 

manage the setback.  

4.4.2 Sunk Costs 

The argument that analysis of sunk costs at the substage level, rather than a 

composite figure, would have the largest impact on resource reallocation decisions to 
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the setback substage was supported. For both resource types, the Product Development 

allocation was the most important predictor to reallocations at the setback substage. For 

Fund reallocations, Product Development allocations contributed as much as Initial 

Screen allocations while for PD reallocations Product Development emerged alone as 

the most important predictor. This result reinforces the notion that negative feedback at 

different stages of a project impact differently on decision makers (Northcraft & Wolf, 

1984). Despite this differential impact, experimental studies of escalation of 

commitment have used total sunk cost as a stimulus. The limitation of this approach is 

that the use of composite figures obscures relationships between the component 

variables (Ailawadi & Farris, 2004). The findings of Study 1 provide empirical support 

for Ailwadi and Farris’ argument. Decision makers who encounter a setback in the 

course of a project need to be aware of the affective impact of the proximal loss on 

future investment decisions. In line with Prospect Theory’s (Kahneman & Tversky, 

1979) loss aversion principle, the proximal loss is felt more keenly by decision makers 

and figures extensively in future investment decisions.  

4.4.3 RF and Negative feedback 

Regulatory Focus did not affect the reallocation of person days and funds to the 

substage where the setback occurred. There was also no interaction of RF with sunk 

costs associated with the Product Development substage on reallocations to the Product 

Development substage. This result suggests that RF does not affect reallocation 

decisions following a setback, meaning that escalation occurs but that there are no RF 

differences arising from a focus on gains/non-gains or losses/non-losses.   

This appears to contradict the finding of Idson et al. (2000)  that losses are 

experienced more intensely by prevention individuals than a similar non-gain by 

promotion individuals. The result is also at odds with Scholer et al. (2010) who found 
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that differences in affective intensity motivates prevention individuals to accept greater 

risk in order to restore the status quo. The result is consistent with the findings of 

Kirchler, Hoelzl, and Huber (2010) who also found no RF differences in decisions made 

following a setback. Kirchler at al attributed their result to weak RF manipulations, 

decision complexity and to the dissipation of the prime over the period of the 

experiment. If this is the case, then the complexity and the length of the experiment may 

have affected the duration of the manipulation. 

4.4.4 RF and the Problem Space 

The predicted de-escalation associated with a prevention focus following the 

second setback did not materialise in this study. The de-escalation reported by  Staw 

and Fox (1977) cannot be accounted for by a prevention focussed individual realising 

that the second setback may be associated with problem recognition, which is the 

precursor to de-escalation (Keil et al., 2007). Both hypotheses regarding counterfactual 

structure being associated with de-escalation, H8 and H9, were not supported.  

Based on post-hoc analysis of the data, escalation occurred when subtractive 

counterfactuals were generated, irrespective of RF. However, there was evidence that 

de-escalation may be possible when prevention focussed decision makers generated 

additive counterfactuals. What is notable about this post-hoc finding is that breaking the 

nexus of prevention/subtractive association reported by Roese et al. (1999) was 

associated with lower levels of escalation. When a prevention individual generates 

additive counterfactuals, the amount invested to complete the project is less than when 

the prevention-subtractive association is maintained. If feelings are used as sources of 

information, as Schwarz (2011) argues in his “Feelings as Information” theory, then 

maintaining the  prevention-subtractive is associated with negative affect directed at 

generating gap reduction cognitions (Roese et al., 1999). Violating this association then 
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does not feel ‘right’, which functions as an extracted cue triggering conscious, rather 

than sub-conscious, sensemaking (Weick, Sutcliffe, & Obstfeld, 2005). This conscious 

sensemaking activates cognitions that inform decision making (Weick, 1988). One 

possible mechanism is outlined below.  

A prevention focus is associated with local and concrete processing style 

(Förster & Higgins, 2005; Semin et al., 2005). Markman et al. (2007) found that 

additive counterfactuals are associated with an expansive, global processing style. Thus 

when additive counterfactuals are generated, the local, rational style of the prevention 

focus is counterbalanced by the expansive, global mindset associated with additive 

counterfactuals. These seemingly paradoxical perspectives may result in a more 

‘balanced’ perspective of the decision problem. This ‘balanced’ outlook, without 

making attributions of better or worse, may be the reason why violating the usual 

prevention-subtractive association is related to reduced investments. When this 

association is maintained investment of resources to complete the project is greater. 

Thinking in a seemingly paradoxical manner may enable ambidexterity, where 

conflicting demands  are managed effectively (Ingram, Lewis, Andriopoulos, & Gotsi, 

2008). 

4.5 CONCLUSION: 

The purpose of this study was to demonstrate that in a resource-constrained, 

staged and linked decision scenario, Regulatory Focus would affect the problem space 

perceived by decision makers as they planned a project and as they contend with 

setbacks to a project. The results of hypothesis testing are summarised in Table 4.17.  

The results of the study provide support for the belief that Regulatory Focus 

affects the manner in which the problem space is perceived and activities are resourced. 

Equivocal problem spaces make prevention individuals anticipate sources of potential  
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Table 4.17: Summary of hypothesis tests in Study 1 

 

Supported (or Not 

Supported (

H1

In a resource constrained project with sequential and linked 

substages, goal framing will affect the allocation of resources to the 

riskiest substage such that the activation of a prevention goal will 

see more resources allocated to the riskiest substage than the 

activation of a promotion goal.



H2

When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, prevention 

focussed decision makers will re-allocate proportionately more 

resources than promotion-focussed decision makers to the substage 

where the setback occurred.



H3a

When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, the allocations 

made to substage where the setback occurs will be positively related 

to the reallocations made to complete the substage.



H3b

The sunk cost associated with substage where the setback occurs 

will have the greatest escalation effect on reallocations made to the 

setback substage than the sunk costs associated with other 

completed substages.



H4

As the allocation made to the substage where the setback occurs 

increases, prevention individuals will reallocate more to the setback 

substage than promotion individuals.



H7

When faced with a second setback in a resource-constrained 

comprised of sequential and linked substages, a prevention 

individual will allocate less resources to complete the project than 

promotion individuals. 



H8 Subtractive counterfactual thoughts will be associated with lower 

levels of escalation additive counterfactual thoughts.



H9

Regulatory Focus will moderate the relationship between 

counterfactual structure and levels of escalation of commitment such 

that prevention individuals generating subtractive counterfactuals 

will escalate less than promotion individuals generating additive 

counterfactuals.



Hypotheses

  

danger which they attempt to mitigate by allocating more resources at key junctures. 

This extends the understanding of Regulatory Focus as the employment of risky tactics 

need not be activated by actual loss but by the anticipation of danger.  
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The findings of this study also reveal that sunk costs associated with each 

substage have different effects on the reallocation decision following a setback. In 

accounts where a single setback is sufficient for a judgement of escalation of 

commitment to a failing course of action to be made (e.g. Arkes & Blumer, 1985; 

Landman, 2004; Staw, 1976), it shows that the point where the setback occurs is the 

most important predictor of subsequent escalation. It would behove decision makers to 

enact practices to mitigate the affective impact of losses proximal to the setback when 

making future investment decisions. This can include the use of an exit champion to 

review the project (Royer, 2003) or separating the roles of project management and 

project review (Keil & Robey, 1999).Accounting for the escalation-de-escalation-

escalation pattern of results reported by Staw and Fox (1977) was less successful. The 

predictions that prevention individuals would de-escalate more than promotion 

individuals and that subtractive counterfactuals was associated with lower levels of 

escalation than additive counterfactuals were not supported.  Post-hoc probing of this 

result found an interaction between Regulatory Focus and Counterfactual Structure that 

seemed to indicate that breaking the prevention-subtractive nexus reported by Roese et 

al may be associated with de-escalation. 
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5 Two studies on the effects of Regulatory 

Focus and component sunk costs on 

decision making in scenarios with 

sequential and linked substages 

 Study 1 found support for the effect of RF on planned allocations in a resource-

constrained, sequential, linked decision scenario. There was also support for the 

prediction that sunk costs incurred at a specific substage, the setback substage, would be 

the most important predictor of reallocation decisions relative to the sunk costs incurred 

in other completed substages. Study 2 will seek to replicate these effects using an NPD 

scenario and extend them to a new decision context, a loan scenario. The hypothesised 

effects of RF and counterfactual structure on the problem space were not supported in 

Study 1. Though post-hoc analysis did indicate a possible link between RF and 

counterfactual structure and de-escalation of commitment, Pennington and Roese 

(2003a) suggest that the ability of prevention focussed individuals to generate both 

additive and subtractive counterfactuals is yet to be understood. To pursue this line of 

research is beyond the scope of this thesis and the effect of counterfactuals as a 

moderator of a decision maker’s problem space will not be examined further. Rather an 

alternative moderator of the problem space, goal hierarchy, will be studied as a 

predictor of escalation of commitment.  

 The problem-solving process begins with the decision-maker first recognising 

the existence of a problem, then gaining an understanding of it followed by creating an 

internal representation of the problem (Pretz, Naples, & Sternberg, 2003) called the 

subjective problem space (Mayer & Wittrock, 2006). This representation is affected by 
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the manner in which a situation is framed to, and by, the decision-maker (Simon et al., 

1987). Study 1 showed that representing a goal with either a promotion (gain/non-gain) 

or a prevention focus (loss/non-loss) affected the allocation of resources to the 

substages of a resource-constrained, staged, linked decision scenario. Other than this 

representation as gain/non-gain or loss/non-loss, goals in the subjective problem space 

can also be represented as a goal-hierarchy (Anzai & Simon, 1979). While goal 

hierarchies can be regarded as means-end chains, with sub-goals leading to major goals 

up the hierarchy, to do so can be potentially misleading (Klein, 1999) as it implies that 

achievement of a sub-goal is a necessary condition for achievement of a major goal. 

This is made clear in the Theory of Goal Systems  (Kruglanski et al., 2002) which 

proposes that goals possess the property of equifinality, where a goal can be achieved 

by multiple means. This implies that a higher order goal can be achieved by different 

pathways, with each pathway comprised of sub-goals. Shah and Kruglanski (2000) 

argue that this higher order goal need not be activated to affect the choice of an 

alternative means to the end. In the context of this thesis, this means that the decision 

maker need not be consciously aware of this higher order goal, which in the language of 

RF is the system goal, for it to affect the choice of a sub-goal pathway in the subjective 

problem space representation. 

5.1 STUDY 2A:  

 In Study 1, no support was found for the prediction that prevention individuals, 

on encountering a setback, would reallocate more to the setback substage than 

promotion individuals. Following Staw (1976), the level of escalation in Study 1 was 

measured by the amount resources, either dollars or Person Days, reallocated to the 

setback substage. This result appears to contradict the findings of Scholer et al. (2010), 

which were discussed in Section 3.5.2. Using an alternative method of measuring 
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escalation of commitment,  as a choice between options, that is risky choice (e.g. Arkes 

& Blumer, 1985), Scholer et al found that prevention individuals adopt riskier courses 

of action under loss in order to recoup a loss which represents a threat to the system 

goal. Scholer et al interpreted the result as decision making by prevention individuals 

under loss in order to regain the goal of safety. However, as goals possess equifinality, a 

corollary of Scholer et al’s finding is that if a prevention individual has experienced a 

setback associated with a sub-goal and if the higher order system goal was not under 

threat, then a prevention individual would make conservative decisions. If the 

prevention individual has experienced a setback associated with a sub-goal and the 

higher order system goal is also under threat, then the prevention individual would 

adopt a risky course of action in order to preserve the system goal. This prediction is 

tested in Study 2.  

 Study 2 will also seek to replicate the effects of Regulatory Focus found in 

Study 1 as well as determine if the effects of Regulatory Focus can be extended beyond 

a new product development scenario. The hypotheses to be tested in Study 2 are 

presented in Table 5.1. Turning specifically to H4 and H7 which were rejected in Study 

1, they are retained in Study 2 due to the weight of meta-analyses (Gorman et al., 2012; 

Lanaj, Chang, & Johnson, 2012) that reported significant effects associated with RF. 

More significantly, predictions by other researchers (e.g. Sacchi & Stanca, 2014; 

Scholer, Ozaki, & Higgins, 2014, Studies 2a and 2b), based on the same findings upon 

which H4 and H7 are derived, i.e. Idson et al. (2000), have been supported. 
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Table 5.1: Hypotheses to be tested in Study 2 

 

  
Hypotheses 

H1 

In a resource constrained project with sequential and linked substages, goal 

framing will affect the allocation of resources to the riskiest substage such 

that the activation of a prevention goal will see more resources allocated to 

the riskiest substage than the activation of a promotion goal. 

H2 

When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, prevention focussed 

decision makers will re-allocate more resources than promotion-focussed 

decision makers to the substage where the setback occurred. 

H3a 

When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, the allocations made to 

substage where the setback occurs will be positively related to the 

reallocations made to complete the substage. 

H3b 
The sunk cost associated with substage where the setback occurs will have 

the greatest effect on reallocations made to the setback substage than the 

sunk costs associated with other completed substages. 

H4 
As the allocation made to the substage where the setback occurs increases, 

prevention individuals will reallocate more to the setback substage than 

promotion individuals. 

H5 

Prevention individuals, on encountering a setback, are more likely to adopt a 

riskier course of action if their system goal is threatened than when it is not 

threatened. 

H6 

Regulatory focus will interact with the extent to which a system goal is 

threatened to affect the choice of conservative or risky courses of action, 

specifically that, when the system goal is threatened, prevention individuals 

are more likely than promotion individuals to select a risky course of action. 

H7 

When faced with a second setback in a resource-constrained comprised of 

sequential and linked substages, a prevention individual will allocate fewer 

resources to complete the project than promotion individuals.  

 

5.1.1 Method: 

 Participants from a different West Australian University from Study 1 

participated in an on-line decision making scenario, Plain Sight (PS), in return for 

course credit. The PS scenario from Study 1 was used in Study 2 with some 

improvements. The improvements were the removal of PANAS state measures and the 

NPI-16 scale, the use of a single dependent variable of funds and not person days. These 

modifications were made as participants had, during the debrief of Study 1, indicated 
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that the study took a lot of time. As neither PANAS nor narcissism affected resource 

allocation decisions, these scales were not included in Study 2. The decisions to commit 

funds and person-days at corresponding substages in Study 1 were correlated with 

moderately to highly correlated each other (|r| ranging between 0.38 and 0.81), with no 

difference in findings , consequently it was decided to use a single measure of 

escalation.  

 Participants accessed the scenario via the university’s research management 

system. In the modified PS scenario participants played the role of the chief executive 

officer with $100 million to allocate to the sub- stages of an NPD project. Following 

this allocation, the participant encounters negative feedback in the form of a lagging 

time schedule.  

 At this point Study 2a varies significantly from Study 1 by introducing a risky 

choice decision. Participants are offered two possible courses of action, a risky option 

and a conservative option. As with Scholer et al. (2010), both options have the same 

expected value but differ in their variance (riskyvar=507, conservativevar=243). The order 

in which the options are presented is counter balanced to eliminate primacy or recency 

effects.  Participants are also told that the probability of strategic success (i.e. achieving 

the system goal) is either 25%, 50% or 75%.  After choosing a risky or conservative 

option, the scenario continues with participants told that more funds have been provided 

to them and they have to re-allocate their funds to the remaining sub-stages.  They are 

then told that a period of time has passed and that market conditions have changed 

dramatically. They are then asked to determine how much, if any, of their remaining 

funds will be allocated to complete the project.  The experiment is a 2 

(Promotion/Prevention) x 3 (25%/50%/75% probability of strategic success) design 
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with courses of action counterbalanced, making a total of 12 scenarios. Participants are 

randomly allocated only one of the 12 scenarios.  

5.1.2 Procedure and Materials 

 243 first year undergraduates studying Organisational Behaviour accessed the 

on-line decision making scenario via the university’s experiment management system. 

After providing consent, participants were randomly allocated to one of the 12 PS 

scenarios. The RF induction was identical to that used in Study 1, that is by framing the 

situation by focussing participants on promotion gains/non-gains or prevention 

losses/non-losses as per Shah and Higgins (1997), and followed by the induction used 

by Lockwood, Jordan, and Kunda (2002). 

 Participants then made the allocations to the sub-stages in their project.  

Following this allocation, participants were told that the project had commenced and 

that the first few stages were completed. However participants were informed that the 

current stage, the setback substage, of the project was not completed; the project was 30 

days behind schedule; the current substage’s funds were almost expended and that they 

had received a formal request for additional funds to complete the substage. At this 

point in Study 1, participants were asked to make their reallocation decision. In Study 2 

however, participants are first presented with two options and asked to choose between 

them. They are also told of the probability of achieving the system goal which is to 

provide a satisfactory return to shareholders. The description of the options for the PS 

promotion (prevention) and 75% (25%/50%) probability of strategic success condition 

is given below: 

With Option A you have a 25% chance of gaining 40 days and a 75% 

chance of losing 12 days. Option B has a 75% chance of gaining 10 

days and a 25% chance of losing 26 days.    You wish to make the 
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right choice so you submit both these options to the corporate 

planning analysts. You are told that, given both these options and due 

to developments in the business environment such as industry growth 

rates and competitor actions, Plain Sight's challenge to provide 

shareholders with a satisfactory return has a 75% (50%, 25%) 

probability of success. With this information in hand, you have to 

choose either Option A or Option B.   

 In this extract, Option A is the risky option and Option B the conservative 

option. A significant point to note in relation to the options presented is that the risky, 

but not the conservative option, can restore the status quo. In other words, the loss is not 

recoverable if the conservative option is selected. Once participants had made their 

selection, participants are presented with the reallocation decision.  As in Study 1, 

participants were provided with a table showing them the allocations they had planned 

for each sub-stage in the scenario. Rather than having participants reallocate the balance 

of their funds to the remaining sub-stages as in Study 1, in Study 2a participants are told 

that the amount of funds available for re-allocation is restored to the original quantum 

of $100 million, due to the sale of an asset. This aligns Study 2 with the method used by 

Staw (1976). Participants then reallocate this amount to the remaining sub-stages. Once 

the reallocations are made, participants are told of the second setback, which is similar 

to that used in Study 1. The difference between the two studies is increasing the balance 

of funds from 10% to 30% in order to reduce scale coarseness (Matell & Jacoby, 1972) 

by increasing the range in possible r4esponses. In Study 2, participants are told:  

As you close the newspaper, you realize you have a key decision to 

make:     Should you invest any of the last 30% of the project's funds to 

finish the invisibility device? The funds that are not used will be 
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allocated to other activities at Plain Sight. Please enter a figure 

between $0 and $30 million into the space provided as the amount you 

wish to invest to finish the invisibility device. 

On completing this question, participants provided information on their age, gender, 

number of years they had lived in Australia and ethnicity. They were then directed to a 

page thanking them for their participation. 

5.1.3 Results: 

5.1.3.1 Data Screening 

 243 students commenced the PS scenario.  Data of 46 participants were excluded 

from the final sample. One participant had made allocations and reallocations on 

dependent variables that were greater than four standard deviations from the mean and 

was thus excluded from the final sample. As recommended by Konstan, Rosser, Ross, 

Stanton, and Edwards (2005) and Meade and Craig (2012), the time taken by 

participants was examined to minimise the incidence of poor data. As in Study 1, 

Meade and Craig’s (2012) method of breakpoints was used to qualify respondents for 

inclusion in the final sample. Time breakpoints were identified at 5 minutes and at 62 

minutes. This means that, at the low time limit to complete the scenario, there was a gap 

between participants taking four and six minutes meaning that no participant took five 

minutes to complete the decision scenario. Participants who completed in less than six 

minutes were deemed to have completed the scenario in haste and with low 

involvement. At the upper time limit, there was a gap between 62 minutes and 91 

minutes. This means one participant took 61 minutes to complete the scenario, after 

which no participant completed the scenario till the 92 minute mark. Participants taking 

more than 61 minutes were deemed to be uninvolved and were excluded from 

subsequent analysis.  
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 The exclusion of 42 participants based on time taken is deemed conservative in 

relation to Meade and Craig’s (2012) online study of careless responders where a 15 

minute cut-off was specified for completing 50 close-ended items. Their study had a 

21.7% time based exclusion rate in contrast to this study’s exclusion rate of 17.4% for 

22 close-ended and 2 open-ended questions.   

 Two other participants were identified as multivariate outliers based 

Mahalanobis Distance using Age, Regulatory Focus, Gender and Probability of Success 

(D>23.21, p<0.0001). The two cases were examined and it was determined that their 

ages of 44 and 79 years were greater than 4.4 standard deviations away from the mean 

age of the sample. As such they were excluded. Another participant provided responses 

that did not reflect engagement with the Regulatory Focus manipulation questions (“I 

don’t know.”, “what, what what”), and was also excluded from the final sample.  

5.1.3.2 Sample Description: 

 The final sample comprised 197 individuals. The breakdown according to RF, 

Probability of Success and gender is depicted in Table 5.2. The mean age was 

19.25years (S.D.: 3.01 years).  51.3% of the participants were from Oceania, 14.7% 

from South East Asia and 11.2% from North West Europe. The remainder were from 

other parts of the world with no single region exceeding 5.6% representation.   The 

mean years lived in Australia was 14.72 years (S.D: 6.9 years).   

5.1.3.3 Intercorrelations 

 Intercorrelations between the dependent, independent and control variables are 

presented in Table 5.3. From Table 5.3 it is apparent that several of the allocation and 

reallocation decisions are significantly correlated with each other. Given the sequential 

and linked nature of the decisions, this is to be expected.    

 



126 

 

Table 5.2: Composition of PS sample according to RF, Gender and Probability of 

Success 

RF 

Probability of Success 

Total 25 50 75 

Prevention Gender Female 14 16 16 46 

Male 18 21 16 55 

Total 32 37 32 101 

Promotion Gender Female 14 18 15 47 

Male 20 15 14 49 

Total 34 33 29 96 

Total Gender Female 28 34 31 93 

Male 38 36 30 104 

Total 66 70 61 197 

 

5.1.3.4 Manipulation check: 

Study 2 used the same manipulation check used in Study 1, namely that 

employed by Scholer et al. (2010). In the promotion condition, an average of 0.11 more 

promotion than prevention words was used, and this difference was statistically 

significant (t(192)= -1.68, p=0.04 (one tailed), dCohen= 0.24, 95%CI[-0.24, 0.02]). In the 

prevention condition, the mean difference of 0.32 more prevention words than 

promotion words was also statistically significant (t(112)=3.09, p=0.001 one tailed, 

dCohen=0.58, 95%CI[0.11, 0.52]). Given the significant differences in the number of 

promotion and prevention words used in the respective conditions, the manipulation 

was deemed successful.  
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Table 5.3: Intercorrelations of control, demographic, predictor and dependent variables in the PS scenario 

Variable Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 

1. Initial Screen 4.57 3.75 
 

           2. Preliminary Market Assessment 4.07 2.92 .42 
 

          3. Preliminary Technical Assessment 5.17 3.40 .27 .59 
 

         4. Detailed Market Study 5.59 3.26 .18 .35 .26 
 

        5. Pre-Development Financial 

Analysis 
4.85 2.85 .23 .37 .25 .59 

 

       6. Product Development 21.59 12.32 -.22 -.29 -.20 -.20 -.28 
 

      7. Product Development reallocation 21.98 12.50 .03 -.04 .04 -.14 -.10 .47 
 

     8. Final Investment  17.51 8.82 -.11 -.06 -.06 -.10 -.07 .12 -.03 
 

    9. Age 19.25 3.09 -.08 .01 -.04 -.03 .00 .07 .15 .00 
 

   10. Lived 14.72 6.90 -.02 .00 .06 .11 -.04 .13 .16 .00 .14 
 

  11. Risky Choice   .02 .01 .05 -.07 -.02 .01 -.04 .06 .06 .03 
 

 12. Gender
~
   .01 -.04 -.10 .00 -.03 .21 .08 .00 .09 .09 .15 

 
13. Regulatory Focus

+
   -.03 -.23 -.17 -.13 -.09 .09 -.06 .03 -.11 .00 .03 -.03 

Note: N = 197.  For all |r| ≥ .14, p < .05.  For all |r| ≥ .19, p < .01. ~ Female coded as ‘0’; + Prevention coded as ‘0’; Highlighting indicates 

significant intercorrelations 
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5.1.3.5 Counterbalancing of options 

Prior to testing the hypothesis, it was necessary to determine if counterbalancing 

the decision options in each probability of success condition affected the choice of 

option. The Chi square test of proportions was used to test the null hypothesis that the 

order of appearance did not affect the choice made by participants. The results of the 

Chi square test are presented in Table 5.4. As no condition was statistically different 

from the counterbalanced counterpart, the conditions were collapsed. 

Table 5.4: Cross tabulation to determine if counterbalanced conditions could be  

collapsed 

Condition df n Pearson 

χ
2
 

p-

value 

Fisher’s 

Exact Test 

(2-sided)  

Prevention 25/25 Counterbalanced 1 32 0.25 0.62  

Prevention 50/50 Counterbalanced # 1 37 0.08 0.77 1.00 

Prevention 75/75 Counterbalanced ^ 1 31 1.02 0.31 0.428 

Promotion 25/25 Counterbalanced 1 34 0.02 0.90  

Promotion 50/50 Counterbalanced ^ 1 34 0.01 0.91 1.00 

Promotion 75/75 Counterbalanced ^ 1 29 0.51 0.47 0.702 

Total  197    
#2 cells have expected count less than 5 less; ^ 1 cell has expected count less than 5 

5.1.4 Assumption Testing: 

Prior to hypothesis testing, the distributions of the independent and dependent 

variables were assessed. This descriptive information is reported in Table 5.5. From 

Table 5.5, it is evident that all the continuous dependent and independent variables 

exhibit high levels of skew, and at least moderate kurtosis, except for Final Investment. 

As outlined in Section 4.3.5, hypothesis testing with skewed data will incorporate 

bootstrapping as recommended by Erceg-Hurn and Mirosevich (2008). 

5.1.4.1 Hypothesis testing: 

 Hypothesis 1 predicted that prevention individuals would allocate more 

resources than promotion individuals to the riskiest sub-stage of the project. For the PS 

scenario, the Product Development sub-stage is identified in the extant literature 

(Foxall, 1984) as being perceived to have the greatest risk. Hypothesis 1 will be tested 
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Table 5.5: Descriptive data of continuous dependent and independent variables in Study 

2a 

 

Mean S.D.  Median 
Skew 

ratio 

Kurtosis 

ratio 

Initial screen 4.57 3.75 3.00 8.28 6.33 

Prelim. Mkt. 

Analysis 
4.07 2.92 3.00 9.19 13.27 

Prelim Tech. 

Analysis 
5.17 3.40 5.00 7.32 8.54 

Detailed Mkt. 

Study 
5.59 3.26 5.00 4.16 2.78 

PDBFA# 4.85 2.85 5.00 4.33 2.10 

Product 

Development 
21.59 12.32 20.00 5.09 1.67 

Product 

Development 

reallocation 

21.98 12.50 20.00 5.61 2.04 

Final Investment 17.51 8.82 18.00 -1.27 -1.96 

#: Pre-Development Business and Financial Analysis 

 

with hierarchical multiple regression with Age, Years lived in Australia and Gender as 

control variables and Regulatory Focus (Prevention focus coded as ‘0’) entered in 

Model 2. All continuous variables were mean-centred. The mean promotion allocation 

was $22.74M (S.D.= $12.84M) and the mean prevention allocation was $20.49M 

(S.D.=$11.76M).   

 Results of the hierarchical multiple regression are shown in Table 5.6. The 

largest observed VIF was 1.04 and the lowest Tolerance statistic was 0.96. These are 

within the limits of VIFMax=10 and ToleranceMin=0.1 suggested by Hair et al. (2006). As 

such there is no evidence of significant multicollinearity. Although Model 2 is 

significant, there was no main effect of Regulatory Focus.  This suggests that 

Regulatory Focus did not affect allocations to the Product Development substage. H1 is 

thus rejected.   
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Table 5.6: Regression of Control variables and Regulatory Focus onto allocations to the 

Product Development sub-stage 

Allocations to the Product development sub-stage 

 Model 1 Model 2 

Predictor B p-value  B p-value BCa 95% CI
~
 

Constant 19.01 .001  17.74 .001 15.11,20.35 

Age 0.16 .62  0.20 .55 -0.37,0.71 

Lived 0.20 .15  0.19 .15 -0.07,0.42 

Gender 4.88 .01  4.95 .01 1.37,8.86 

RF#    2.55 0.43^ -0.69,5.80 

R
2
 0.06   0.07   

Model F      

(df1,df2) 

4.07 

(3,193) 
.01 

 3.32 

(4,192) 
.01  

ΔR
2
   

 
0.01   

ΔF          

(df1, df2) 
  

 2.19 

(1,192) 
.14  

Note: n=197. #: Regulatory Focus. ^ One-tailed; ~: Based on 1,000 bootstrap samples; 

shading represents results of hypothesis testing 

 It was predicted in H2 that, on encountering a setback, prevention individuals 

would reallocate more to the setback substage than promotion individuals. H3a 

predicted that the greater the planned allocation made to the setback substage, the 

greater the reallocation made to the setback substage.   It was also predicted (H3b) that, 

relative to the other completed substages, the allocation made to the setback substage 

will be the most important predictor of reallocations made to the setback substage. H4 

predicted that, as allocations made to the setback substage increased, prevention 

individuals would reallocate significantly more than promotion individuals.H2, H3a and 

H4 will be tested with hierarchical multiple regression. Model 1 will use the control 

variables of Age, Gender and Years lived in Australia. Model 2 will include allocations 

made to the substages up to and including the setback substage and RF. This order of 

entry chosen for Model 2 is based on the reasoning that, at the time of the setback, both 

RF and the allocations planned for the substages operate on the decision maker 

simultaneously, rather than sequentially (Keith, 2015). Model 3 will include the 
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interaction of RF and allocations made to the setback substage. H3b will be tested with 

Johnson’s Relative Importance Weights procedure (Johnson, 2000). 

 Prior to conducting the regression, continuous predictor variables were mean-

centred. The results of the hierarchical multiple regression are presented in Table 5.7. 

The maximum VIF was 2.55 and the lowest Tolerance statistic was 0.39, suggesting 

that multicollinearity is within acceptable limits.  

 Each of the three models generated was statistically significant. In Model 2, the 

B of 0.50 for Product Development is statistically significant and in the predicted 

direction. In this sample, when a setback is encountered at the Product Development 

substage, the setback substage, every $0.5M allocated to the Product Development 

substage, is associated with a $1M dollar increase in the amount reallocated to the 

setback substage. H3a is thus accepted.  

 To determine which of the completed substages is the most important predictor 

of reallocations to the Product Development substage after the setback, Johnson’s 

Relative Importance Weights was calculated for the six substages up to and including 

the setback substage. The results are presented in Table 5.8, which shows that the 

allocations made to the Product Development substage are the most important predictor 

of reallocations to the setback substage. As the bootstrap 95% CIs do not overlap with 

the Product Development percentage, this result is statistically significant. Therefore 

H3b is accepted. 
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Table 5.7:Regression of sub-stage sunk costs and Regulatory Focus on to Product Development reallocations in the PS scenario 

  Model 1  Model 2 Model 3 

Predictors B p-value  B p-value BCa 95% CI
~
 B p-value BCa 95% CI

~
 

Constant 21.22 .000  23.52 .000 20.73,26.31 23.50 .000 20.73,26.27 

Gender 1.45 .41  -0.84 .60 -4.01,2.33 -0.68 .67 -3.83,2.48 

Lived 0.24 .06  0.17 .16 -0.06,0.40 0.15 .20 -0.08,0.38 

Age 0.52 .08  0.43 .10 -0.08,0.94 0.44 .09 -0.07,0.94 

Initial screen    0.42 .07 -0.04,0.88 0.42 .07 -0.04,0.87 

Preliminary Market Assessment    0.01 .99 -0.73,0.73 0.14 .71 -0.60,0.88 

Preliminary Technical Assessment    0.37 .20 -0.20,0.93 0.34 .24 -0.23,0.90 

Detailed Market Study    -0.51 .09 -1.12,0.09 -0.47 .12 -1.07,0.13 

PDFBA
@

    0.24 .51 -0.46,0.93 0.18 .60 -0.51,0.88 

Product Development    0.50 .000^ 0.37,0.64 0.63 .000 0.44,0.83 

RF#    -2.25 .08^ -5.42,0.93 -2.11 .19 -5.27,1.06 

RF*Product Development       -0.24 .03^ -0.49,0.02  

R
2
 0.05   0.28   0.30   

Model F 

(df1,df2) 

3.06 

(3,193) 
.03  

7.39 

(10,186) 
.000  

7.10 

(11,185) 
.000  

ΔR
2
    0.24   0.01   

ΔF 

(df1, df2) 
   

8.87 

(7,186) 
.000  

3.31 

(1,185) 
.07  

Note: n=197. #=Regulatory Focus; ^=One tailed; 
@

=Pre-Development Financial and Business Analysis; ~: Based on 1,000 bootstrap samples; shading represents results of 

hypothesis testing 
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Table 5.8: Johnson’s Relative Importance Weights identifying the most important 

variable affecting reallocations to the setback substage 

 Reallocations 

 Johnson’s 

Relative 

Weights 

(%) 

Bootstrap 95% CI for 

Johnson’s Relative 

Weights 

Initial screen 2.7 0.7,14.6 

Prelim. Mkt. Analysis 1.7 1.0,7.3 

Prelim Tech. Analysis 2.7 0.5,12.0 

Detailed Mkt. Study 4.9 0.6,16.1 

PDBFA# 2.0 0.9,11.3 

Product Development 86 60.8,91.7 

Note: n=197. #: Pre-Development Business and Financial 

Analysis 

 

 RF in Model 2 was not statistically significant and is rejected. The interaction 

between RF and allocations to the Product Development substage was statistically 

significant and in the predicted direction. The plot of the interaction is depicted in 

Figure 5.1. Applying the Johnson-Neyman technique (Miyazaki & Maier, 2005) reveals 

that the zone of significance is above the $25M mark. That is, as allocations extend 

beyond $25M, the reallocations made by prevention individuals are significantly greater 

than reallocations made by promotion individuals. As such, H4 is accepted  

 Following the allocations made to the project, participants encountered a setback 

and were offered two courses of action, one riskier than the other. It was predicted that 

prevention individuals in the 25% probability of Strategic success condition would 

select the riskier course of action than prevention individuals in the 50% or 75% 

probability of strategic success conditions. Hypothesis 5 will be tested with the z-test of 

independent proportions (Sheskin, 2007). The confidence interval for proportion 

difference is derived using the Newcombe-Wilson method as it is more precise than the 

Wald method (Newcombe, 1998; Wallis, 2013). The cross tabulation depicting the 

choices made by prevention and promotion. individuals within each Probability of 

Success condition is presented in Table 5.9.  
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Figure 5.1: Interaction of Regulatory Focus and Product Development allocations 

 
  

Table 5.9: Cross tabulation of Conservative and Risky options by Prevention 

individuals in the PS scenario 

 Probability of Success (%) 

25 50 75 

Prevention 

only 

Chose 

Conservative 

14 28 21 

Chose Risky 18 9 11 

Promotion 

only 

Chose 

Conservative 

20 19 18 

Chose Risky 14 14 11 

 

 The proportion of prevention individuals in the P(25) condition selecting the 

riskier option is significantly different to the proportion of prevention individuals 

selecting the riskier option in both the P(50) condition (z(69)=2.71, p=0.003, one-tailed, 
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95% CI [0.28,0.66], dCohen=0.69, CId[0.63,0.75]) and the p(75) condition (z(63)=1.76, 

p=0.04, one-tailed, 95% CI[0.004,0.45], dCohen=0.46, 95% CId[0.40,0.52]). There was no 

difference in the proportion of prevention individuals selecting the riskier option in the 

P(50) and P(75) conditions. For promotion individuals, there was no difference in the 

proportions selecting the riskier option across the three probabilities of success 

conditions. Therefore, H5 is accepted.  

 H6 asserted that when the probability of strategic success was low, a greater 

proportion of prevention than promotion individuals would select the riskier option. 

This was tested by comparing the z-test of proportions between the prevention and 

promotion focus across the three Probability of Success conditions. The results are 

presented in Table 5.10. In the P(25) condition, 56% of prevention individuals chose the 

riskier option compared to 41% of promotion individuals. This is in the predicted 

direction, though the difference in proportion is not statistically significant. As such H6 

is rejected. The difference in proportions has an effect size dCohen=0.30 (95% 

CI[0.24,0.36]).  

Table 5.10: Cross tabulation of choice of riskier option across all probability of success 

conditions according to Regulatory Focus 

PSuccess 

 

Prevention Promotion 

z-

statistic p-value 95% CI
#
 

25 

Chose 

Conservative 
14 20 

1.22 0.11^ -0.05,0.33 

Chose Risky 18 14 

50 

Chose 

Conservative 
28 19 

-1.61 0.11 -0.38,0.04 

Chose Risky 9 14 

75 

Chose 

Conservative 
21 18 

-0.29 0.77 -0.27,0.18 

Chose Risky 11 11 

^: One-tailed; # Newcombe-Wilson method 

 The final decision participants made was to determine how much of the last 

$30M they would invest after being told that a competitor making an almost identical 
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product, but at a lower price, was received. H7 predicted that prevention individuals 

would invest less than promotion individuals to complete the project. The average final 

investment made by promotion and prevention individuals was $17.76M 

(S.D.=$9.04M) and $17.28M (S.D.=$8.61M) respectively. As neither Age, Gender nor 

Years Lived in Australia correlated with the final investment decision (See Table 5.1), 

H7 will be tested by comparing the mean allocations of promotion and prevention 

individuals.  Results of the independent samples t-test (t (195)= -0.38, p=0.35, CI[-2.97, 

2.00], Cohen’s d=0.05) reveal no significant differences in the final investment made by 

promotion and prevention individuals, though the difference of -$0.48M was in the 

predicted direction. H7 is thus rejected. 

5.1.5 Discussion: 

 The objectives of Study 2 are two-fold: firstly to determine if the Regulatory 

Focus and sunk costs effects found in Study 1could be replicated; and secondly to 

understand how Regulatory Focus affects decision-making when a sub-goal at a lower 

level in a hierarchy is frustrated while the goal further up the hierarchy has varying 

probabilities of success. The results of hypothesis tests conducted in Study 2a are 

summarised in Table 5.11.   

 The results of Study 2a support the proposition that when the system goal is 

threatened, prevention individuals choose riskier courses of action than when the system 

goal is not threatened. This finding qualifies the finding reported by Scholer et al. 

(2010) where prevention individuals choose riskier courses of action under conditions 

of loss and when the risky option is the only means to restore the status quo. When the 

level of threat associated with the system goal was equivocal or when the level was low, 

prevention individuals maintained the prevention/conservative association reported by 

Crowe and Higgins (1997). For promotion individuals, there was no difference in the  
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Table 5.11: Summary of results of hypothesis tests in Study 2a 

  

Hypotheses 

Supported 

() or Not 

Supported 

(x) 

H1 

In a resource constrained project with sequential and linked 

substages, goal framing will affect the allocation of resources to the 

riskiest substage such that the activation of a prevention goal will 

see more resources allocated to the riskiest substage than the 

activation of a promotion goal. 

x 

H2 

When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, prevention 

focussed decision makers will re-allocate more resources than 

promotion-focussed decision makers to the substage where the 

setback occurred. 

x 

 

H3a 

When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, the allocations 

made to substage where the setback occurs will be positively 

related to the reallocations made to complete the substage. 

 

H3b 

The sunk cost associated with substage where the setback occurs 

will have the greatest effect on reallocations made to the setback 

substage than the sunk costs associated with other completed 

substages. 

 

H4 
As the allocation made to the substage where the setback occurs 

increases, prevention individuals will reallocate more to the setback 

substage than promotion individuals. 

 

H5 

Prevention individuals, on encountering a setback, are more likely 

to adopt a riskier course of action if their system goal is threatened 

than when it is not threatened. 
 

H6 

Regulatory focus will interact with the extent to which a system 

goal is threatened to affect the choice of conservative or risky 

courses of action, specifically that, when the system goal is 

threatened, prevention individuals are more likely than promotion 

individuals to select a risky course of action. 

x 

H7 

When faced with a second setback in a resource-constrained 

comprised of sequential and linked substages, a prevention 

individual will allocate fewer resources to complete the project 

than promotion individuals.  

x 

   

proportion of individuals selecting riskier or conservative courses of action across the 

three different probabilities of strategic success, replicating Scholer et al. (2010). This 

finding suggests that risky choice decision making  may be affected by an individual’s 

RF when higher and lower order goals described in Kruglanski al’s (2002) Theory of 
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Goal System are under varying levels of threat. A complete discussion of this finding 

will be presented in the General Discussion of Study 2 in Section 5.3. 

 The effect of RF on planned allocations to the substages of a resource 

constrained project with sequential and linked substages that was found in Study 1 was 

not replicated in Study 2a. The predicted effect of RF on reallocations to the setback 

substage was, as in Study 1, absent. The predicted interaction between RF and 

allocations to the Product Development substage, absent in Study 1, was obtained in 

Study 2a. This result indicates that a temporally proximal setback is experienced more 

intently by prevention individuals than by promotion individuals: the closer to a setback 

a sunk cost is experienced and the larger the size of the sunk cost, the larger the impact 

the sunk cost has on subsequent decisions. These three results RF may manifest through 

other variables.  

 Although both Study 1 and Study 2a used the same decision scenario, the main 

effect of RF on allocation decisions is contradictory. RF affected allocation decisions 

prior to the setback in Study 1 but not Study 2a. One possible reason for the difference 

may be the sampling population used in Studies 1 and 2a. There are two possible 

perspectives that can be taken on the sampling population to account for this result. The 

first is that, although not directly comparable due to data collection differences, the 

median age category in Study 1 was 22-23 years, while the mean age in Study 2a was 

19.25 years (S.D. =3.01years). This indicates the possibility that age, though statistically 

controlled for within each study, may have affected resource allocation decisions as it 

was not controlled for experimentally. This account assumes that significant differences 

can arise in such a small age gap. Another possibility is that the participants in Study 1 

were final year undergraduate students, while the participants in Study 2a were in their 

first year of university study.  This difference in academic experience may have a 
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greater effect than a three year age gap.  In a design task, Atman, Chimka, Bursic, and 

Nachtmann (1999) found that senior undergraduates adopted a more holistic perspective 

in a design project, leading to better designs. A related finding by Worthy, Gorlick, 

Pacheco, Schnyer, & Maddox’s finding (2011) suggests that less experienced decision 

makers, when confronted with linked problems, perform less well than experienced 

decision makers because they consider problems in isolation. In Study 1, RF then may 

have interacted with experience to affect allocations.  

 However, on encountering setback, RF does not appear to affect reallocations in 

both Study 1 and Study 2a. In Chapter 4, it was noted that the absence of an effect may 

have been due to a weak manipulation, complexity of the decisions or the dissipation of 

the prime (Kirchler et al., 2010). In Study 2a, the same manipulation from Study 1 was 

used but the number of decisions and the types of data collected were reduced. Despite 

these changes, no direct effect of RF was observed on reallocations, but RF did 

moderate the relationship between allocations made to the setback substage and 

reallocations to complete the setback substage. This interaction of RF and sunk costs is 

evidence that RF affects the retrospective time perspective of decision makers. This 

suggests that RF may affect reallocation decisions indirectly, requiring the presence of a 

moderator as a possible boundary condition (Aguinis, 2004). Decision makers may be 

able to affect the level of escalation by inducing the appropriate RF and choosing the 

component sunk cost to highlight.  

 Similar to Study 1, the prediction that prevention individuals would allocate 

significantly less than promotion individuals to complete the project when a second 

significant setback is encountered was not supported. Instead, both prevention and 

promotion individuals chose to invest similar amounts to complete the project despite 

encountering a second, and potentially fatal, setback. These results suggest that while 
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escalation of commitment is present, there are no statistically significant RF differences. 

Inducing a prevention focus may not reduce the level of escalation when confronted by 

either a single or multiple setbacks.  

 As predicted, allocations to the Product Development substage were the most 

important predictor of reallocations to complete the substage. This result replicated the 

result from Study 1, providing further evidence to support Ailawadi and Farris’ (2004) 

argument that component amounts and not composite amounts be used in analysis. The 

importance of the Product Development substage as a predictor of reallocations, in 

effect escalation of commitment, varied between Studies 1 and 2a. In Study 1, this 

substage contributed 31.5% (Funds) and 59% (PDs), while in Study 2a, the contribution 

was 86%. This indicates the possible presence of a moderator variable (Bonett, 2012).  

A more complete discussion of this finding will be resumed in the General Discussion 

of Study 2. 

 Given the conflicting results stemming from the same decision scenario, the next 

Study, 2b, will examine another investment context associated with escalation of 

commitment: loans. Staw and Ross (1989) nominate research and development projects 

and constructions projects as particularly vulnerable to escalation. This is because these 

projects are regarded as investment decisions in a single course of action (Staw, 1981). 

Studies 1 and 2a used a new product development scenario with considerable research 

and development costs. Study 3 will examine escalation of commitment in the 

construction context. Loan settings differ in that it involves two entities, a lender, with 

the lender’s own goals and a borrower obtaining funds for the borrower’s purposes. In 

addition, a relationship often develops between the lender and the borrower (Ruchala, 

Hill, & Dalton, 1996).   
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5.2 STUDY 2B: 

 Loans are made by financing firms, such as banks and finance companies, to 

individuals and to other firms, in order to derive a return. Escalation of commitment has 

been frequently reported in finance situations where ongoing continued payments are 

made to the borrower, despite indications that the borrower may not possess the ability 

to make future repayments (Brody & Frank, 1998). The effect was found in field studies 

using archival data by  McNamara et al. (2002) as well as Staw, Barsade, and Koput 

(1997). It has also been found in experimental settings (e.g. Ruchala et al., 1996; Sharp 

& Salter, 1997; Whyte, 1991). The objective of Study 2b is to determine the effect of 

RF in a loan scenario. The effect of RF has been studied in investment settings (e.g. 

Florack & Hartmann, 2007; Scholer et al., 2010; Zhou & Pham, 2004), but, to this 

author’s knowledge, not in a loan setting. Loans and investments are cornerstone 

activities of the financial sector (Ghosh, 2012). The use of a loan scenario will enable a 

more complete understanding of the effect of RF in business. In line with Chatman and 

Flynn’s (2005) call for full-cycle organisational research, this will aid in determining 

the generalisability of RF across different settings and contexts. The hypotheses to be 

tested in Study 2b are the same as those tested in Study 2a. 

5.2.1 Method: 

 The sampling frame for Study 2b was the same as that for Study 2a, though both 

samples were unique and distinct. That is a participant in Study 2a could not have also 

participated in Study 2b. Participants who agreed to participate were randomly allocated 

a Loan Manager (LM) decision scenario that was accessed through the university’s 

research management system. In the LM scenario participants played the role of the 

loan manager in a mid-sized finance firm.  Again Regulatory Focus was induced firstly 

by framing the situation by focussing participants on promotion gains/non-gains or 



142 

 

prevention losses/non-losses as per Shah and Higgins (1997), and then strengthened by 

using Lockwood et al’s (2002) procedure.  

 In the LM scenario, participants have $50,000 to allocate to the sub-stages of a 

classic car restoration project. As discussed in Section 3.2, these allocations reflect the 

decision-maker’s perception of risk associated with the various substages of the project. 

At this time, participants have no knowledge that they would receive negative feedback.  

Following this allocation, negative feedback in the form of a lagging time schedule at 

the Engine Repair substage, regarded as the riskiest substage (Taylor, 1992), is 

encountered. As this negative feedback follows an investment and is equivocal about 

the fate of the project, the allocations made at the start of the project are now regarded 

as sunk, with the amount allocated to each substage a component sunk cost. At this 

point participants are offered the same risky and conservative options used in Study 2a. 

The order in which the options are presented was counter balanced to eliminate primacy 

or recency effects.  These courses of action are offered in a context where participants 

are told that the probability of strategic success was either 25%, 50% or 75%.  The 

experiment is a 2 (Promotion/Prevention) x 3 (25%/50%/75% probability of strategic 

success) design with courses of action counterbalanced, making a total of 12 scenarios. 

After choosing a risky or conservative option, participants are told that more funds have 

been provided to them and they have to re-allocate their funds to the remaining sub-

stages.  Next, participants are told that a period of time has passed and that market 

conditions have changed dramatically. They are then asked to determine how much, if 

any, of their remaining funds would be allocated to complete the project.   

5.2.2 Procedure and materials 

 234 first year undergraduates studying Organisational Behaviour were randomly 

allocated to the 12 LM decision scenarios via the university’s experiment management 



143 

 

system. In order to provide a more realistic setting, the LM scenario did differ from the 

PS scenario in terms of the number of major stages comprising the project. The LM 

scenario had 11 sub-stages across 4 major stages (See Table 5.12), while the PS 

scenario had 11 substages across 3 major stages. If the decision maker allocates more 

resources to repair the car body and the engine, then fewer resources are available for 

the electrical system, seats and painting. Yet clearly, unless the body and the engine are 

repaired, restoring the car seats and the electronics may be a pyrrhic victory. This 

interdependency between the substages captures the trade-offs that decision makers 

need to make in projects with linked and sequential substages. 

   

Table 5.12: Major stages and sub-stages of the Loan Manager decision scenario 

Stage Disassembly 

Body and 

Mechanical 

Electrical and 

Fitout Painting 

S
u
b

-s
ta

g
e 

Engine removal Body repairs 

Wiring and 

electrical Preparation 

Body 

disassembly Engine repairs Seats and Trim Priming 

Interior removal Suspension   Painting 

 

The LM scenario in the prevention (promotion) condition opens with: 

You are the loan manager with a mid-sized finance company. As the 

loan manager, a key responsibility is to ensure a satisfactory level of 

profitability of the company's loan portfolio. Your job is secure but, 

due to competitive pressures from the larger banks, you have decided 

to enter the car restoration loan segment. This segment, being small, is 

not particularly attractive to larger financial institutions. It is however 

profitable to firms who are able to meet the needs of vintage car 
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restoration hobbyists. Your responsibility (challenge) is to provide a 

satisfactory level of profitability to the company's loan portfolio. 

A mechanic, a car restoration hobbyist, has approached you for a loan to 

finance a vintage car restoration to its original factory condition.  Once 

the car is restored it will be sold and the loan repaid.   The mechanic 

already owns the vintage car, and will supply the skill and labour to the 

restoration project. The loan amount being sought by the mechanic is 

$50,000. Although new to your company, the mechanic runs a profitable 

auto repair business, has a good credit rating and significant assets. 

To fulfill your responsibility (seize this opportunity) you have decided 

to authorise the loan of $50,000 to this restoration. You are aware that 

half of all similar sized loans your company makes are failures 

(successful). You do not want this restoration loan to be one of the 

failures and you expect it will help you meet the key responsibility of 

providing a satisfactory level of profitability to the loan portfolio you 

manage (To maximise the opportunity of entering this new segment, 

you want this restoration loan to be one of the successes. Ideally, this 

restoration will help you attain a satisfactory level of profitability to the 

loan portfolio you manage). 

 Participants are then shown Table 5.12 after which they are asked to write down 

the negative outcomes they wanted to avoid (positive outcomes they wanted to 

accomplish). To strengthen the manipulation, participants are also asked to write down 

the strategies they could use to prevent the negative outcomes (promote the positive 

outcomes). Participants then made the allocations to the sub-stages of their project.  

Following this allocation, all participants are provided with the following information: 
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You have completed the first series of decisions as the loan manager 

in the car restoration loan project. The project has commenced and a 

period of time has passed since you allocated your funds to the 

project sub-stages.  The car restoration is well underway. You have 

authorised the first progress payment for the Disassembly stage, and 

its component sub-stages. 

Although the second progress payment is not due, the mechanic has 

told you that all the funds budgeted for the Body work sub-stage have 

been spent and the budget for the Engine repair sub-stage is almost 

expended. The Engine repair sub-stage is now 30 days behind 

schedule. 

The mechanic has asked for additional funds from you. The 

mechanic has also provided you with 2 possible courses of action, 

Options A and B  

Below is the text outlining the decision options from the LM prevention (promotion) - 

75%(25%/50%) probability of strategic success condition: 

With Option A you have a 25% chance of gaining 40 days and a 75% 

chance of losing 12 days. Option B has a 75% chance of gaining 10 

days and a 25% chance of losing 26 days.   You do not wish to make 

the wrong choice (wish to make the right choice) so you brief the 

company's market analysts and ask for guidance. You are told that, 

given both these options and due to developments in the economy such 

as bank interest rates and car industry growth rates, your challenge to 

provide a satisfactory level of profitability to the company's loan 
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portfolio has a 75% (50%, 25%) probability of success. With this 

information in hand, you have to choose either Option A or Option B. 

 Once participants have made their selection, participants are presented with the 

reallocation decision.  Participants are provided with a table showing them the 

allocations they had originally planned for each sub-stage in the scenario. They are told 

that the amount of funds available for reallocation was restored to the original quantum 

due to the early repayment of a loan. Participants then reallocate this amount to the 

remaining sub-stages. Once the re-allocations are made, participants are told that:  

It is now some time since you made the reallocations. You have 

already released 70% of the $50,000 in progress payments. Today is 

another status meeting with the mechanic at the office. This meeting is 

the last of the scheduled meetings for the term of the loan. 

As you read the newspapers in the train on the way to work you come 

across an article citing a vintage car expert who reports that vintage car 

values have fallen due to a drop in consumer confidence which is 

projected to remain low for the foreseeable future. The drops in car 

values notwithstanding, vintage cars restored to their original factory 

condition are potentially the most valuable.  

Participants are then told: 

As you get off the train and walk to your office, you realize you have 

a key decision to make:     Should you authorise any of the last 30% 

of the loan to finish the car restoration? The funds that are not used 

will be used by the company for other purposes.  Please enter a figure 

between $0 and $15,000 into the space provided as the amount you 

wish to authorise to finish the car restoration. 
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On completing this last question, participants were directed to a page thanking them for 

their participation followed by a debrief. 

5.2.3 Results: 

5.2.3.1 Data screening 

 234 students commenced the LM study.  As with the PS participants, the time 

taken by participants to complete the study was examined to identify breakpoints at the 

upper and lower limits of the time distribution. The shortest time taken was 3 minutes 

and the longest was 67,021 minutes. At the upper limit, a breakpoint was identified at 

the 64 minute mark, with a 17 minute gap between the participant who took 64 minutes 

and the next completion.  The 33 participants who took more than 64 minutes were 

excluded from the sample. At the lower limit, no breakpoint was observed. The open-

ended responses to the inductions by participants who took nine minutes or less were 

reviewed to evaluate level of involvement.  Participants who took fewer than four 

minutes to complete the study did not complete the inductions in a manner that 

indicated involvement (e.g. “a”, “…”, “people will be sad”, “3” or “e”).  Participants 

who took five minutes or more showed more considered responses. As a result, six 

participants were excluded from analysis.  

 One participant made allocation and reallocation decisions, both, on the 

dependent variable that were more than 2.5 S.D. away from the mean was excluded 

from the analysis as per the recommendation of  Hair et al. (2006). Two more 

participants were identified as multivariate outliers based on Mahalanobis Distance 

using Age, Regulatory Focus, Gender and Years Lived in Australia (D>16.99, p<0.001). 

These two participants were aged 34 and 39 years of age. Their ages, relative to the rest 

of the sample, placed them as 5.09 and 6.83 standard deviations respectively away from 

the mean and were excluded from the final sample.  
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5.2.3.2 Sample Description 

 The final sample comprised 192 participants. 91 participants were female and 

100 male. One participant did not indicate gender. The mean age of the participants was 

19.09 years (S.D.=2.26 years) and had lived an average of 14.58 years (S.D.= 6.96 

years)  in Australia.50 % of participants came from Oceania, 14.6% from North-West 

Europe and 13% from South-East Asia. The remaining 22.6% was distributed across the 

six remaining global regions, with no region contributing more than 5.7% to the 

balance. 94 participants were allocated to the promotion version of the scenario and 98 

to the prevention condition. The three Probability of Strategic Success conditions had 

62, 68 and 62 participants in the 25%, 50% and 75% respectively. 

5.2.3.3 Intercorrelations 

 The intercorrelations of dependent, independent and control variables for the LM 

scenario are presented in Table 5.13. From the tables it is apparent that some of the 

allocations made to the substages are correlated with each other.  

5.2.3.4 Manipulation check: 

The same method used in Study 2a to determine the effectiveness of the 

manipulation is used in Study 2b. That is the method used by Scholer et al. (2010)  and 

the list of prevention and promotion words compiled by Gamache et al. (2014), 

Lockwood et al. (2002) and Scholer et al. (2010). The mean difference of 0.22 more 

promotion words used than prevention words in the promotion condition was 

statistically significant (t(137)= -3.23, p=0.001, one-tailed, Cohen’s d=0.47). The mean 

difference of 0.17 more prevention than promotion words used in the prevention 

condition was statistically significant (t(146)=2.83, p=0.003, one tailed, Cohen’s 

d=0.41). Given that the differences are statistically significant and in the right direction, 

the manipulation is deemed successful. 
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Table 5.13: Intercorrelations of predictor, control and dependent variables in the Loan Manager scenario 

Variable Mean SD 
Univ. 

N 
1 2 3 4 5 6 7 8 9 10 11 

1. Engine Removal 3549 2375 192 
 

          2. Body Disassembly 3381 2256 192 .66 
 

         3. Interior Removal 2696 1556 192 .54 .59 
 

        4. Bodywork 6642 3168 192 -.36 -.25 -.30 
 

       5. Engine Repair 8947 3668 192 -.35 -.33 -.41 .16 
 

      6. Engine Repair Reallocation 12618 4827 192 -.05 -.09 -.19 .14 .51 
 

     7. Final Investment 8843 3848 192 -.02 -.08 -.09 -.08 -.06 .00 
 

    8. Age 19.09 2.26 192 -.08 -.13 -.10 -.06 -.06 -.09 .05 
 

   9. Years Lived in Australia 14.58 6.96 192 -.07 .01 -.02 .04 .03 .02 -.03 .00 
 

  10. Gender
~
   191 -.01 -.07 -.15 .02 .23 .15 .14 .17 .03 

 
 11. Risky Choice   192 .07 .07 .01 .04 -.03 .02 -.07 .08 .13 .11 
 

12. Regulatory Focus
+
   192 -.03 -.04 .01 .02 -.14 -.09 .01 .08 .09 -.01 .08 

Bivariate N ranges from 191 to 192.  For all |r| ≥ .15, p < .05.  For all |r| ≥ .19, p < .01; . ~ Female coded as ‘0’; + Prevention coded as ‘0’; 

Highlighting indicates significant intercorrelations 
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5.2.3.5 Counterbalancing of options:  

Prior to testing the hypothesis, it was necessary to determine if counterbalancing 

the options in each probability of success condition affected the choice of option. The 

Chi square test of proportions was used to test the null hypothesis that the order of 

appearance did not affect the choice made by participants. The results of the Chi square 

test are presented in Table 5.14. There was no counterbalanced condition where the 

proportion of participants selecting the riskier option was statistically significant from 

the original presentation. Given this result, the counterbalanced conditions can be 

collapsed with the non-counterbalanced condition. 

 

Table 5.14: Results of χ2 tests to determine if conditions can be collapsed 

Condition df n Pearson 

χ
2
 

p-

value 

Fisher’s Exact 

Test (2-sided)  

Prevention 25/25 Counterbalanced 1 28 0.70 0.40 0.68^ 

Prevention 50/50 Counterbalanced  1 37 1.14 0.29  

Prevention 75/75 Counterbalanced  1 33 0.35 0.55  

Promotion 25/25 Counterbalanced 1 34 0.13 0.72  

Promotion 50/50 Counterbalanced  1 31 0.95 0.33 0.64^ 

Promotion 75/75 Counterbalanced  1 29 0.79 0.38 0.67^ 

Total  192    
^: 2 cells have expected count less than 5. 

5.2.4 Assumption Testing: 

The distributions of the independent and dependent variables were assessed 

prior to hypothesis testing. Their descriptive information is presented in Table 5.15. 

From the information presented, there is considerable skew and moderate kurtosis in the 

data, except for Final Investment which is normally distributed. As discussed in Section 

4.3.5, which outlines the approach adopted in this thesis to skewed and kurtotic data, 

boot strapping will be adopted when hypothesis testing is undertaken when any of the 

variables, except for Final Investment, is included in the analysis.  
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Table 5.15: Descriptive information of continuous dependent and independent variables 

in the Loan Manager scenario 

 

Mean S.D.  Median 
Skew 

ratio 

Kurtosis 

ratio 

Engine Removal 3549.05 2375.11 3000 5.38 1.89 

Body Disassembly 3381.61 2256.27 3000 5.91 3.47 

Interior Removal 2695.64 1556.49 2500 3.16 -1.06 

Bodywork 6641.82 3167.69 6000 6.90 -1.06 

Engine Repairs 8947.04 3668.16 9000 4.91 -1.06 

Engine Repair 

Reallocation 
12617.53 4827.47 11000 3.93 0.82 

Final Investment 8842.71 3847.61 9000 -0.83 -0.32 

 

5.2.5 Hypothesis testing: 

 Hypothesis 1 predicted that prevention individuals would allocate more 

resources than promotion individuals to the riskiest sub-stage of the project. In the LM 

scenario, it is the Engine Repair sub-stage (Taylor, 1992). H1 will be tested using 

hierarchical multiple regression, with the control variables of age, gender and years 

lived in Australia entered in Model 1 and RF (prevention coded as ‘0’) in Model 2. The 

dependent variable is the allocation made to the Engine Repair substage. Prior to 

conducting the regression, all continuous independent variables were mean-centred.  

Results of the hierarchical multiple regression are presented in Table 5.16. Prior to 

interpreting the results, the degree of multicollinearity was evaluated using the 

Tolerance statistic and the VIF. The minimum Tolerance statistic was 0.97 and the 

maximum VIF was 1.04. Both were well within the limits suggested by Hair et al. 

(2006).  
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Table 5.16: Regression of control variables and Regulatory Focus onto Engine Repair 

allocations 

Allocations to the Engine Repair sub-stage 

 Model 1 Model 2 

Predictor B p-value B p-value BCa 95% CI
~
 

Constant 8025 .001 8508 .001 7845,9196 

Gender 1774 .003 1743 .003 -668,2912 

Age -157 .14 -139 .19 -361,67.50 

Years Lived in 

Australia 

10.67 .74 17.20 .59 -48.27,74.41 

RF#   -956 .03^ -2022,180.59 

      

R
2
 0.06  0.08   

Model F 

(df1,df2) 

4.03 

(3,187) 

.01 3.90 

(4,186) 

.01  

ΔR
2
 

  0.02   

ΔF 

(df1, df2) 

  3.37 

(1,186) 

.07  

N=191;  #: Regulatory Focus ^ One-tailed; ~: based on bootstrap sample of 1,000 

  Gender emerged as a significant predictor for planned allocation to the Engine 

Repair substage. In both Model 1, females (coded as ‘0’) allocated, on average, $1,769 

less than males to this substage. Model 2 was statistically significant, but Fchange was not 

significant, indicating that the inclusion of RF in Model 2 did not significantly improve 

the model (Petrocelli, 2003). In this sample, though the effect of RF was in the 

predicted direction, with prevention individuals allocating on average $963 more than 

promotion individuals, this difference is not statistically significant. 

 Following the allocations made to the project, participants encountered a setback 

and were offered two courses of action, one riskier than the other. It was predicted that 

prevention individuals in the 25% probability of Strategic success condition would 

select the riskier course of action than prevention individuals in the 50% or 75% 

probability of strategic success conditions. 
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 Hypothesis 5 will be tested with the z test of proportions (Sheskin, 2007) . The 

cross tabulation depicting the choices made by prevention individuals within each 

Probability of Success condition is presented in Table 5.17. 28.6% of prevention 

participants in the 25% Probability of Success condition chose the risky option in 

contrast to 45.9% and 36.4% in the 50% and 75% Probability of Success conditions 

respectively. 

Table 5.17: Cross tabulation of risky choice by prevention individuals 

 Probability of Success 

25 50 75 

Prevention 

only 

Chose 

Conservative 

20 20 21 

Chose Risky 
8 17 12 

Promotion 

only 

Chose 

Conservative 

21 24 21 

Chose Risky 
13 7 8 

  

 The proportion of prevention individuals in the P(25) condition selecting the 

riskier option is not significantly different to the proportion of prevention individuals 

selecting the riskier option in both the P(50) condition (z(65)=-1.43, p=0.46, one-tailed, 

95% CI[-0.35,0.03], dCohen=-0.36, CId[-0.42,-0.29]) and the p(75) condition (z(61)=-

0.65, p=0.37, one-tailed, 95% CI [-0.26,0.01], dCohen=0.18, 95%CId[-0.24,-0.11]). There 

was no difference in the proportion of prevention individuals selecting the riskier option 

in the P(50) and P(75) conditions. There was no significant difference in the proportion 

of participants selecting the risky option across the three Probability of Success 

conditions. These results indicate a lack of support for H5.  

 H6 asserted that when the probability of strategic success was low, the 

proportion of individuals selecting the risky option would be greater for prevention than 

promotion individuals. This will be tested with the z-test for equality of proportions 
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between the prevention and promotion focus across the three Probability of Success 

conditions. The results are presented in Table 5.18. 

Table 5.18: Cross tabulation of Probability of Success  and Regulatory Focus 

PSuccess   Prevention Promotion 
z-

statistic p-value 95% CI
#
 

25 

Chose 

Conservative 
20 21 

-0.80 0.39^ -0.28,0.10 
Chose Risky 8 13 

50 

Chose 

Conservative 
20 24 

2.01 0.04 0.01,0.43 
Chose Risky 17 7 

75 

Chose 

Conservative 
21 21 

0.74 0.46 -0.14,0.30 
Chose Risky 12 8 

^: One-tailed; # Newcombe-Wilson Method 

 In the P(25) condition, there was no significant difference in the proportion of 

prevention and promotion individuals selecting the riskier option (dCohen= 0.20,  

95%CI[-0.26,-0.13]). H6 is thus rejected. Post-hoc analysis reveals that the proportion 

of prevention individuals selecting the riskier option significantly different to the 

proportion of promotion individuals in the P(50), but not P(75) condition.  

 H2 predicted that prevention individuals would reallocate more to the setback 

sub-stage than promotion individuals. H3a predicted that allocation planned for the 

setback substage would be positively related to reallocations made to the setback sub-

stage, while H3b predicted that allocations planned for the setback substage would have 

the greatest effect on reallocations made to the setback substage. H4 predicted that an 

interaction of RF and planned allocations would affect reallocations to the setback 

substage: as allocations increased, prevention individuals would reallocate more to the 

setback substage than promotion individuals. H2, 3a and H4 will be tested using 

hierarchical multiple regression, with control variables entered in Model 1, RF and 

allocations made to the various substages in Model 2 and the interaction between RF 
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and planned allocations to the setback substage in Model 3.The reasoning behind 

variables’ order of entry is the same as that for Study 2a: RF and the planned allocations 

to the substages would operate on the participant simultaneously, rather than 

sequentially (Keith, 2015) .  H3b will be tested with Johnson’s Relative Importance 

Weights procedure (Johnson, 2000). Prior to entry, all continuous predictor variables 

were mean-centred. To determine if the level of multicollinearity was cause for concern, 

Tolerance statistics and VIFs were examined.  The lowest Tolerance statistic was 0.47 

and the maximum VIF was 2. 14, indicating that multicollinearity is at acceptable levels  

(Hair et al., 2006). The results of the hierarchical regression are presented in Table 5.19.  

Model 2, but not Model 1, was statistically significant, with a significant ΔF. Of the six 

predictors in Model 2, only allocations to the Engine Removal and the Engine Repair 

substage were significant predictors. The B for Engine Repair allocation is 0.7 and 

indicates that, for participants in this study, every thousand dollar increase in allocations 

to the Engine Repair substage, reallocations increase by $700.  Given the positive B and 

its statistical significance, H3a is thus accepted. Although the B for RF was in the 

predicted direction, the mean difference of promotion individuals allocating $91 less 

than prevention individuals was not statistically significant. H2 is thus rejected.   

Model 3 is significant however the F-change statistic is not, indicating that 

introducing the interaction term does not significantly improve R
2
. This result suggests 

that Regulatory Focus does not moderate the relationship between the allocations to the 

Engine Repair substage and reallocations to the Engine Repair sub-stage. Though the 

result is in the predicted direction, it is not statistically significant, and H4 is rejected.  

In order to determine which of the substage allocations is the most important 

predictor of reallocations to the setback substage,  the proportionate contribution, which 

includes a variable’s unique contribution as well as the contribution made to R
2
 together  
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Table 5.19: Regression of control variables, sunk cost components and Regulatory Focus onto reallocations to the Engine Repair substage 

  Model 1  Model 2 Model 3 

Predictors B p-value  B p-value BCa 95% CI
~
 B p-value BCa 95% CI

~
 

Constant 11783 .001  12529 .001 11583,13549 12516 .001 11610,13486 

Gender 1604 .03  251 .71 -989,1528 209 .75 -1034,1440 

Lived 9.14 .84  7.50 .84 -67.46,84.54 6.30 .87 -38.78,83.26 

Age -241 .07  -85.52 .45 -323,144 -91.74 .42 -341,144 

RF#    -91.18 .44^ -1385,1199 -105 .87 1404,1230 

Engine Removal    0.38 .03 0.02,0.75 0.37 .04 0.01,0.75 

Body Disassembly    0.03 .89 -0.33,0.38 0.04 .85 -0.31,0.40 

Interior Removal    -0.14 .60 -0.66,0.44 -0.14 .60 -0.65,0.44 

Bodywork    0.16 .14 -0.07,0.42 0.18 .11 -0.05,0.44 

Engine Repair    0.70 .000^ 0.53,0.91 0.77 .001 0.57,1.01 

RF*Engine Repair 

(sr
2
) 

      -0.17 .19^ -0.52,0.18  

R
2
 0.03   0.29   0.30   

Model F 

(df1,df2) 

2.22 

(3,187) 
.09  

8.35 

(9,181) 
.000  

7.60 

(10,180) 
.000  

ΔR
2
    0.26   0.004   

ΔF 

(df1, df2) 
   

11.06 

(6,181) 
.000  

0.93 

(1,180) 
.34  

Note: n=191. #=Regulatory Focus; ^=One tailed; ~: based on bootstrap sample of 1,000; shading represents results 

of hypothesis testing 
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with other variables, is calculated (Johnson, 2000). The result is presented in Table 

5.20. From Table 5.20, it is apparent that allocations made to the Engine Repair 

substage make the largest proportionate contribution to R
2
.  As none of the bootstrap 

95% CI overlap with the Engine Repair substage, this result is statistically significant. 

This suggests that, of the allocations made to the five substages, allocations to the 

Engine Repair substage is the most important predictor of reallocations to the setback 

substage. H3b is thus accepted 

Table 5.20: Johnson’s Relative Weights Importance identifying the most important 

variable affecting reallocations to the setback substage 

Reallocations 

 Johnson’s 

Relative 

Weights 

(%) 

Bootstrap 95% 

CI for Johnson’s 

Relative 

Weights 

Engine Removal 3.5 1.6,10.9 

Body Disassembly 1.9 0.9,7.2 

Interior Removal 6.4 2.4,15.8 

Bodywork 4.4 0.3,18.8 

Engine Repair 83.8 61.4,90.6 

Note: n=192 

 

The prediction in H7 is that in a serial decision and following an initial setback, 

prevention focussed decision makers will allocate fewer resources to complete the 

project than promotion focussed decision-makers. The average investment by 

promotion and prevention individuals was $8,898 (S.D=$3,723) and $8,788 

(S.D.=$3,982) respectively. The mean difference of $110 is in the predicted direction. 

To determine if this difference is statistically significant, hierarchical regression was 

conducted, with control variables in Model 1 and RF (prevention coded as ‘0’) 

introduced in Model 2. Continuous predictors were mean centred before conducting the 

regression. Prior to interpreting the results, Tolerance and VIFs were examined. The 

lowest Tolerance statistic was 0.97 and the maximum VIF was 1.04. This suggests that 
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levels of multicollinearity do not pose a problem. Results are presented in Table 5.21.  

The B of 133 for RF in Model 2 was not statistically significant but was in the predicted 

direction. Given this result, although prevention individuals did invest $133 less than 

promotion individuals to complete the project this difference was not statistically 

significant and thus H7 is rejected.  

 

Table 5.21: Regression of control variables and Regulatory Focus onto investment to 

complete the project 

Amount invested to complete the project 

 Model 1 Model 2 

Predictor B p-value  B p-value 95% CI 

Constant 8298 .000  8230 .000 7250,9210 

Age 43.60 .73  41.16 .74 -207,290 

Lived -16.44 .68  -17.33 .67 -96.86,62.20 

Gender 1034 .07  1038 .07 -77.98,2154 

RF#    133.14 .59^ -974,1241 

R
2
 0.02   0.021   

Model F      

(df1,df2) 

1.31 

(3,187) 
.27 

 0.99 

(4,186) 
.42  

ΔR
2
   

 
0.0003   

ΔF          

(df1, df2) 
  

 0.06 

(1,186) 
.81  

Note: n=191. #: Regulatory Focus. ^ One-tailed; shading represents results 

of hypothesis testing 

5.2.6 Discussion: 

 The objective of Study 2b is to determine if the results from Study 1 could be 

extended to a different decision context. Study 1 used a new product development 

decision scenario and Study 2b used a loan scenario. Study 2b also sought to replicate 

the effect of threat to the system goal found in Study 2a. The results of hypotheses tests 

for Study 2b are summarised in Table 5.22, together with the results from Study 2a. The 

results of Study 2b will be discussed first, followed by a general discussion of Studies 

2a and 2b. 
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Table 5.22: Results of hypotheses test for Studies 2a and 2b 

 Hypotheses 

Supported () or 

Not supported (x) 

Plain 

Sight 

Loan 

Manage

r 

H1 

In a resource constrained project with sequential and 

linked substages, goal framing will affect the allocation of 

resources to the riskiest substage such that the activation of 

a prevention goal will see more resources allocated to the 

riskiest substage than the activation of a promotion goal. 

x x 

H2 

When faced with a setback in a resource constrained new 

product development project with sequential, linked stages, 

prevention focussed decision makers will re-allocate more 

resources than promotion-focussed decision makers to the 

substage where the setback occurred. 

x 
  

x 

H3

a 

When faced with a setback in a resource constrained new 

product development project with sequential, linked stages, 

the allocations made to substage where the setback occurs 

will be positively related to the reallocations made to 

complete the substage. 

  

H3

b 

The sunk cost associated with substage where the setback 

occurs will have the greatest effect on reallocations made 

to the setback substage than the sunk costs associated with 

other completed substages. 

  

H4 
As the allocation made to the substage where the setback 

occurs increases, prevention individuals will reallocate 

more to the setback substage than promotion individuals. 

 x 

H5 

Prevention individuals, on encountering a setback, are 

more likely to adopt a riskier course of action if their 

system goal is threatened than when it is not threatened. 
 x 

H6 

Regulatory focus will interact with the extent to which a 

system goal is threatened to affect the choice of 

conservative or risky courses of action, specifically that, 

when the system goal is threatened, prevention individuals 

are more likely than promotion individuals to select a risky 

course of action. 

x x 

H7 

When faced with a second setback in a resource-

constrained comprised of sequential and linked substages, 

a prevention individual will allocate fewer resources to 

complete the project than promotion individuals.  

x x 

 

 The main effect of sunk cost from Study 1 were replicated in Study 2b. However the 

effects of Regulatory Focus on allocation decisions prior to a setback and reallocation 
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decisions following an initial setback were not replicated. The effect of RF on the final 

investment decision following a further setback was in the predicted direction in Study 

2b, but in the opposite direction to that from Study 1. The result of Study 2b supports 

the conclusion regarding sunk costs drawn from Study 1, that sunk costs incurred at 

different stages to a project are regarded differently and impact the decision to escalate 

differently. The sunk cost incurred at the substage where the setback occurs has the 

greatest impact on the decision to escalate the amount of resources committed to that 

setback substage. 

Extending the finding to a loan setting increases the external validity of the 

proposition that the sunk cost proximal to the setback is the most important predictor of 

subsequent escalation. A notable feature of this finding is the different percentage 

contributions made by this substage to subsequent reallocations as measured by 

Johnson’s Relative Importance Weights. The contribution made by the allocations to the 

Engine Repair substage was 83.8%. In Study 1, the corresponding substage, the Product 

Development substage, contributed 59% (PD) and 31.5% (Funds). This difference 

suggests  the presence of a moderator variable (Bonett, 2012). Precisely what that 

moderator might be will be discussed in the General Discussion of Study 2. 

 As the sampling frame used in Study 2b was identical to that used in Study 2a, 

two conflicting results stand out: that for the RF and sunk cost interaction, and risky 

choice decisions made by prevention individuals when the probability of success is low. 

Both these results involve RF and it is possible that the impact of RF was limited by the 

context described in the loan scenario used in this study. 

 Financial institutions engage in a variety of activities to generate their revenue 

and profit. While these activities can be approached with either a promotion or 

prevention focus (Trönnberg & Hemlin, 2012), the level of risk associated with these 
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activities cannot be high due to monitoring by regulatory authorities (Ghosh, 2012). 

Given that there is an upper limit to the risk appetite a financial institution can accept, 

the level of risk further varies according to the specific type financial activity 

undertaken. Credit, or loan, activities, according to Ghosh, have lower risk thresholds, 

though the precise threshold will vary according to the specific type of sector, such as 

agriculture, export or industrial. Therefore institutions taking part in loan activities 

typically adopt conservative approaches in order to protect their capital. This is 

indicative of a prevention focus. Zhou and Pham’s (2004) found that financial products 

can induce a promotion or prevention focus in decision makers.  

 The loan scenario, therefore, may have induced the conservative orientation 

traditionally associated with prevention focus in participants. This leads to two possible 

conclusions regarding the RF results in Study 2b: either the loan scenario cancelled out 

the RF manipulation, meaning that all participants would be prevention focussed; or that 

participants in the scenario may have been confronted with two RF primes: the RF 

manipulation and the prevention prime arising from the loan scenario itself, resulting in 

participants experiencing a prevention-prevention induction or a prevention-promotion 

induction.  

 The cancelling out explanation is unlikely for three reasons: firstly, the 

manipulation used was a historically well-validated method, resulting in non-trivial 

effect sizes in the predicted direction. Secondly, the induction occurred after the loan 

scenario was described to participants. If a prime were to be cancelled out, the temporal 

order suggests that the RF induction would cancel out the loan scenario prime. Thirdly, 

if a prevention focus had been induced in all participants, then riskier courses of action 

should have been selected when the probability of strategic success was low and 

conservative when the probability of strategic success was moderate or high. Post-hoc 
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analysis reveals no statistically significant difference in the proportion choosing riskier 

options in the P(25) compared to the P(50) (z(130)=-0.17, p=0.43) or P(75) 

(z(124)=0.19, p=0.42) conditions. 

 A more likely explanation is prevention-prevention priming that, rather than 

strengthening the prevention focus, diminished it. This was the result obtained by 

Tykocinski, Higgins, and Chaiken (1994), when information framed to match the RF of 

decision makers was found to be less, rather than, more motivating. They also found 

that information framed opposite to the RF of decision makers was more motivating. 

The impact of prevention-prevention priming is outlined below. 

 Loans are assessed on five key factors: character, capital, credit history, 

collateral and cycle (Allen, DeLong, & Saunders, 2004). Four of the five factors are 

specifically associated with the borrower, with the last, cycle, pertaining to external 

economic conditions that affect the use of the loan. The scenario provided participants 

with information on capital, credit history and collateral. Prevention focussed 

participants, given the information in the scenario about the borrower, may have 

evaluated the borrower as low risk. The induction they encountered next asked them to 

identify outcomes to avoid. Having potentially evaluated the borrower as low risk, 

participants in this condition are given an induction that focusses on the loan going 

awry, associating adverse outcomes with the borrower. The induction is in conflict with 

the low risk assessment, resulting in negative affect and reducing the effectiveness of 

the prevention focus induction (Mann et al., 2004). For prevention-promotion 

individuals, the incongruence between the promotion induction and the prevention focus 

induced by the scenario would have heightened the effect of the induction. With respect 

to the RF hypotheses suggesting that prevention individuals would allocate and 

reallocate more resources, and take riskier courses of action when faced with system 
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failure, prevention-prevention priming would see them potentially escalate less than 

they normally would. For promotion participants, the prevention-promotion priming 

would see them potentially escalate more than they normally would.  As one group is 

allocating fewer resources and the other allocating greater resources, the gap between 

the two groups might conceivably close to the point that it would no longer be 

statistically significant.  

5.3 GENERAL DISCUSSION OF STUDY 2: 

 The objectives of Study 2 are two-fold: firstly to understand how Regulatory 

Focus affects decision-making when a sub-goal at a lower level in a hierarchy is 

frustrated while the goal further up the hierarchy has varying probabilities of success. 

And secondly, to determine if the Regulatory Focus and component sunk cost effects 

found in Study 1could be replicated. 

 Turning first to the component sunk costs, Studies 2a and b both replicated the 

component sunk cost effects found in Study 1, that the most important predictor of 

escalation of commitment following an initial setback is the level of investment planned 

for the substage where the setback occurs.  The result of Study 2a in particular lends 

confidence to the significance of the finding as it reproduced the effect from Study 1 

using the same decision scenario. Study 2b extended the finding to a new decision 

context. The examination of the component sunk costs and its contribution to the 

reallocation decision using Johnson’s Relative Importance Weights (Johnson, 2000) 

revealed that sunk costs incurred distal to the setback impact on resource reallocation 

decisions less than sunk costs incurred proximal to the setback. Reaching a later 

substage in a project implies successfully completing earlier substages, with the result 

that earlier stages may be of less import in escalation decisions. 
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 This effect may however be moderated by the study design, the study population 

or both (Bonett, 2012). Johnson’s Relative Importance Weights in Study 2 for the 

substage proximal to the reallocation was 86% (Product Development allocation) and 

83.8% (Engine Repair allocation). In Study 1, for the Product Development substage, it 

was 31.5% (Funds) and 59% (PDs). The difference in percentages is considerable and 

needs accounting.  

 Studies 1 and 2a both used the same design and similar methods, yet resulted in 

different percentages. Thus design is an unlikely moderator. Bonett’s alternative 

explanation is the study population. The difference between Study 1 and 2a is the 

sampling frame. The sampling frame for Study 1 was final-year undergraduates while 

for Study 2a it was first-year students.  These two frames differ according to age and 

experience. Although not directly comparable due to data collection differences, the 

median age category in Study 1 was 22-23 years. The mean age in Study 2a was 19.25 

years (S.D. =3.01years) and in Study 2b was 19.09 years (S.D.=2.26 years). The 

difference in the median and the mean ages between Studies 1 and 2 indicates the 

possibility that age may have affected resource allocation and reallocation decisions. 

However, given the narrow age ranges involved, it is more likely that experience is the 

basis for the difference. Participants in Study 1 were Accounting and Management 

undergraduate students in their final year of university study. Participants in Study 2 

were studying Organisational Behaviour in their first year of university study.  This 

suggests that their knowledge and experience levels would differ significantly. This 

difference in knowledge and experience would be related to differences in risk 

perception (Sitkin & Pablo, 1992). Proximal sunk costs therefore may figure less in the 

considerations of more experienced decision makers, who may look at sunk costs 
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holistically. Thus, although proximal sunk costs may be the most important predictor of 

escalation, the effect may be moderated by experience. 

  The effect of Regulatory Focus on allocation and reallocation decisions in Study 

2 is equivocal. In Study 1 there was evidence that RF significantly affected the 

allocation of resources to the riskiest substage of a project but not the reallocation of 

resources to the setback substage. In Studies 2a and b, there was no statistically 

significant result to support the hypothesis that RF affected the allocation of resources 

to the riskiest substage of a project or the reallocation of resources to the setback 

substage. There was evidence to support RF moderating the relationship between 

allocations to the setback substage and reallocations to the setback substage. The 

predicted effect was statistically significant in Study 2a but not Study 2b, though it was 

in the predicted direction. The results from Study 1 for both funds and person days were 

not statistically significant.  

 The pattern of results for allocation decisions across Studies 1 and 2 suggest that 

the age or experience of the participants in Study 1 and Studies 2a and b again may be 

the basis for the different results. As previously discussed, the narrow age differences 

between Study 1 and 2 are unlikely to account for the different effects. In addition, 

Spanjol, Tam, Qualls, and Bohlmann (2011) report that the extant RF literature does not 

suggest age-related RF differences. This suggests that experience may be behind the 

different RF allocation effects in Studies 1 and 2.  

 The result of no RF differences in reallocations found in Study 1 was replicated 

in Study 2. Three different accounts were proposed to account for the absence of an 

effect in Study 1: a weak RF manipulation, decision complexity or dissipation of the 

prime (Kirchler et al., 2010). Study 2 saw a stronger RF manipulation and a shorter, less 

complex decision scenario with the same result, eliminating the strength of the RF 
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manipulation and decision complexity as reasons for the null effect. Dissipation of the 

prime can also be eliminated as the predicted interaction of RF and component sunk 

cost was obtained in Study 2a. If a double prime is accepted as the basis for no 

significant RF effects in Study 2b, then the pattern of results suggests that RF may not 

affect reallocation decisions directly but indirectly, as a moderator, by affecting the 

perception of component sunk costs.  

 The contrasting RF results of Study 2a and b suggest also that decision context 

may interact with RF to affect allocation, reallocation and risky choice decisions. Study 

2a (PS) is a product development scenario and Study 2b (LM) scenario is a loan 

scenario. Using data reported in Studies 2a and 2b, it is possible to determine if the 

effect sizes are significantly different the two studies. Different effect sizes would 

indicate the presence of at least one unaccounted moderator variable (Bonett, 2012) or a 

lurking variable (Joiner, 1981). Using the method suggested by Fritz et al (2012, p13), it 

can be seen in Table 5.23 that the confidence intervals for dCohen  in the LM and PS 

scenarios for H5 and H6 do not overlap. This indicates that the RF effects pertaining to 

risky choice in the LM scenario are significantly different to the PS scenario, suggesting 

that context, like experience, may moderate the effects of RF. 

Table 5.23: Comparison of Cohen's d from hypotheses tests of H5 and 6 from Studies 

2a and 2b 

H5 P(25) v P(75) only H6 

 
LM 

 

PS 

 

LM 

 

PS 

 N1 28 

 

32 

 

28 

 

32 

 N2 33 

 

33 

 

34 

 

34 

 d 0.18 

 

0.46 

 

-0.2 

 

0.3 

 s
2
 0.07 

 

0.07 

 

0.06 

 

0.06 

 95% CI 0.11,0.25 

 

0.39,0.53 

 

-0.26,-0.14 

 

0.24,0.36 

  

 In the PS scenario, considering statistical significance and effect size, along with 

their respective 95% CIs, there is evidence to support the argument that RF affects the 
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choice of risky or conservative courses of action which are associated with escalation 

and de-escalation of commitment respectively (e.g. Moser et al., 2013; Schaubroeck & 

Davis, 1994; Sharp & Salter, 1997). In Study 2a, prevention individuals chose the 

riskier course of option only when there was a threat to both the tactical and strategic 

goal. When there was moderate or low treat to the strategic goal, prevention individuals 

were more likely to choose the conservative option, in line with the conservative bias 

reported by Crowe and Higgins (1997). This result qualifies the finding of Scholer et al. 

(2010) and provides empirical support for Scholer and Higgins’ (2013) Tri-level 

Regulatory Focus goal hierarchy. It also suggests that threat rigidity may be reduced by 

distinguishing a tactical setback from a strategic setback. Prevention individuals are 

more likely to escalate when there is a threat to both the tactical and the higher order 

system goal. Promotion individuals, irrespective of level of threat to the system goal, 

tend to select conservative courses of action. This suggests that prevention focussed 

decision makers, when backed into a corner with higher order goals threatened, tend to 

choose riskier course of action to achieve threatened lower order goals.  

5.4 CONCLUSION: 

Across two studies using two different scenarios, it has been shown that, of all 

the component sunk costs associated with the substages, the sunk cost incurred proximal 

to the setback not only has the greatest positive association with reallocations made to 

the setback substage, it is also the most important predictor of escalation of commitment 

in resource reallocation decisions following an initial setback.  

There is also evidence to suggest that in resource constrained decision scenario 

composed of sequential linked substages, RF acts with other variables to affect decision 

making. Study 2, which sought to replicate and extend Study 1, obtained results that 

need to be interpreted in relation to Study1. The pattern of results across Studies 1, 2a 
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and 2b suggest that RF may interact with a) decision setting to affect allocation, 

reallocation and risky choice decisions; b) experience to affect allocations to the riskiest 

substage; c) component sunk costs associated with the setback substage to affect 

reallocations to the setback substage; and d) probability of strategic success to affect 

risky choice decisions.   

While exploring the effects of these potential moderators of RF offers fruitful 

avenues for future RF research, a fundamental aspect of RF needs further investigation 

prior to introducing other moderators and domains. It is also necessary to determine if 

the same pattern of results can be further replicated.  

An issue first discussed in Section 4.4.1, and which is also relevant to the 

findings of Chapter Five, is the relative nature of differences between promotion and 

prevention individuals. As the induction of RF is in effect a prevention treatment and a 

promotion treatment in different groups, it is necessary to determine if, consistent with 

the stance adopted in this thesis, that prevention individuals allocate more resources to 

the riskiest substage than promotion individuals prior to a setback, or if it is that 

promotion individuals allocate less than prevention individuals following a setback. 

Answering this question requires the use of a control group (Anderson, 2001), which 

will be introduced in Study 3. Study 3, using a construction decision scenario, will 

examine if the results of Study 1 can be replicated and also test if the risky choice 

results of Study 2a can be extended to this new scenario. It will also address the 

fundamental issue of whether RF effects make a material difference to levels of 

escalation in resource investment.  



169 

 

6 The effect of Regulatory Focus on decision 

making in scenarios with sequential and 

linked substages: A Replication and 

extension of Study 1 using a construction 

scenario 

 Staw and Ross (1989) specify R&D settings and construction projects as 

especially susceptible to escalation of commitment. Using a new product development 

scenario that incorporates a heavy R&D element, escalation of commitment was 

examined in Studies 1 and 2a. The other setting identified by Staw and Ross, the 

construction setting, will be examined in this study.  

Escalation has been examined in construction projects (e.g. Leatherwood & 

Conlon, 1987; Ross & Staw, 1993; Staw & Ross, 1978; Winch, 2013), but, in these 

studies, there was no recognition of the trade-offs that exists between construction 

substages in regard to the allocation and reallocation of resources. This tension is 

incorporated into Study 3 which will use a construction setting to examine allocation 

and reallocation decisions in a resource-constrained, sequential and linked scenario.  

One of the earliest studies into escalation of commitment using a construction 

scenario was conducted by Staw and Ross (1978). Their scenario required the 

participant to make a series of decisions involving two World Bank (WB) projects: dam 

construction in Nigeria followed by an industrial complex in Kenya. The focus of their 

research was the extent to which level of control over exogenous and endogenous 

factors affected levels of escalation. Decision makers had to make a series of resource 

allocation decisions across the 2 projects. These decisions however, while sequential in 

nature, were not linked. Allocating more to one project did not diminish the amount 
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available for the other project. Even within each project, funds were allocated to the 

entire project with no consideration of how the much would be allocated to the various 

substages of the project. This approach, while suited to their research objectives, 

obscures the tension that exists between these project substages. A later substage cannot 

commence till an earlier substage is completed to the specified standard. Yet the more 

funds allocated, and consumed, means that less is available for later substages.  

Study 3 drills down to a project’s substage level to gain an understanding of how 

Regulatory Focus affects the level allocation and reallocation of resources. Staying with 

a WB development scenario as used by Staw and Ross, Study 3 will use a windfarm 

decision scenario. 

While wind energy has been harnessed for thousands of years, large scale wind 

farms are a relatively recent development occurring in the 1980s (Kaldellis & Zafirakis, 

2011). The construction of windfarms has gained momentum since then as they have 

one of the lowest rates of energy generation carbon emissions (Hammar, Wikstrom, & 

Molander, 2014). Like all commercial energy generation projects, windfarm 

construction is expensive, time-consuming and risky.  Constructing a wind farm 

typically goes through several stages. A review of publications from representative 

bodies (Australian Wind Energy Association, 2013), energy firms ("Windfarm 

development stages," 2014) and academic sources (Hammar et al., 2014; Rajgor, 2011) 

indicates that the number of stages ranges from four to six, depending on whether 

feasibility analysis and decommissioning are included as part of the project. Excluding 

these aspects of the project, the construction of a windfarm can be divided into three 

main stages, each comprising several substages (See Table 6.1).  

Despite each stage possessing its own unique challenge and risks, Rajgor (2011) 

argues that the construction of the turbine tower is the riskiest. This is frequently due to 
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Table 6.1: Stages and substages of windfarm construction 

Stage Engineering Construction Operation

Detailed technical feasibility analysisTurbine tower construction Staffing

Engineering design Wind Turbine  installation Commissioning 

Underground Electrical cabling

Sub-station constructionElectrical Design Market LaunchSu
b-

st
ag

e

 

the siting of windfarms in difficult-to- access, environmentally sensitive sites with high 

wind speeds that require extensive infrastructure to be put in place. This exposes the 

project to environmental scrutiny, work safety challenges and construction challenges. 

Unless the tower is constructed, turbines cannot be installed nor can underground 

cabling be done. Yet to allocate too many resources to Tower Construction leaves less 

available for Cabling or Staffing or the Market Launch. But for the project to be 

successful, these substages must be completed as well, and represents the dilemma 

posed by linked and sequential project stages. The hypotheses to be tested are the same 

as Study 2 and are reproduced in Table 6.2. Other than the change in scenario, two 

improvements were made to Study 3, the removal of the 50% Probability of Strategic 

Success condition and the inclusion of a control group.  

The objectives of Study 3 are to extend the findings of Studies 1 and 2 to a 

construction decision scenario. The inclusion of a control group will also allow the 

question of how promotion and prevention individuals make decisions relative to each 

other, to determine if it is promotion individuals who de-escalate or if it is prevention 

individuals who escalate when a setback is encountered. 

6.1 METHOD 

Undergraduates in an Introductory Organisational Behaviour course from a West 

Australian University participated in an online decision making scenario accessed 
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through the university’s research management system in return for course credit. 

Participants who agreed to participate in the decision making scenario were randomly 

allocated to a WB construction scenario where the participants plays the role of a WB 

country director in a fictional country Pacifica. The scenarios varied according to 

Regulatory Focus (Promotion/Prevention/Control), Probability of Strategic Success 

(25%/75%) and counterbalanced options, making for 12 different versions.  

Table 6.2: Hypotheses to be tested in Study 3 

  
Hypotheses 

H1 

In a resource constrained project with sequential and linked substages, goal 

framing will affect the allocation of resources to the riskiest substage such 

that the activation of a prevention goal will see more resources allocated to 

the riskiest substage than the activation of a promotion goal. 

H2 

When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, prevention focussed 

decision makers will re-allocate more resources than promotion-focussed 

decision makers to the substage where the setback occurred. 

H3a 

When faced with a setback in a resource constrained new product 

development project with sequential, linked stages, the allocations made to 

substage where the setback occurs will be positively related to the 

reallocations made to complete the substage. 

H3b 
The sunk cost associated with substage where the setback occurs will have 

the greatest effect on reallocations made to the setback substage than the 

sunk costs associated with other completed substages. 

H4 
As the allocation made to the substage where the setback occurs increases, 

prevention individuals will reallocate more to the setback substage than 

promotion individuals. 

H5 

Prevention individuals, on encountering a setback, are more likely to adopt a 

riskier course of action if their system goal is threatened than when it is not 

threatened. 

H6 

Regulatory focus will interact with the extent to which a system goal is 

threatened to affect the choice of conservative or risky courses of action, 

specifically that, when the system goal is threatened, prevention individuals 

are more likely than promotion individuals to select a risky course of action. 

H7 

When faced with a second setback in a resource-constrained comprised of 

sequential and linked substages, a prevention individual will allocate fewer 

resources to complete the project than promotion individuals.  

 

The method used to induce Regulatory Focus was the same for Study 2. Firstly, 

using the method employed by Shah and Higgins (1997), a promotion(prevention)  
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focus was induced by framing the situation as a gain/non-gain (non-loss/loss)  to 

participants. Promotion participants were told that their primary challenge was to 

advance the development goals of a fictional country, Pacifica, while prevention 

participants were told that their primary responsibility was to make satisfactory progress 

on Pacifica’s development goals. The induction was then strengthened using 

the procedure employed by Lockwood et al. (2002), and subsequently by Sengupta and 

Zhou (2007). In this strengthening, participants were asked to write down goals they 

wished to achieve (promotion) or negative outcomes to avoid (prevention) followed by 

strategies they would use to achieve the positive outcomes or avoid negative outcomes. 

Participants in the control condition did not complete this manipulation. This deviated 

from the method used by Molden and Chin (2010). Molden and Chin’s use of a control 

group had participants write about their typical daily activities which were presumed 

not to activate any particular RF orientation. This author believes that setting a 

participant an achievement task would in itself prime a motivational orientation, 

however small. Thus it was judged that not setting any task would maintain the random 

allocation of chronic RF to the control group without any contamination of induced RF.   

Participants were told that, as country director, they had $50million to allocate 

to the substages of a windfarm construction project. Once they had made this allocation, 

the project commenced. After a period of time, they were told that a sub-stage was 

running over budget and were offered 2 possible courses of action, one risky and the 

other conservative. Both options had the same expected value but differed in variance 

and thus risk. To control for primacy and recency effects, presentation of these options 

was counterbalanced.  Participants were also informed of the probability (25% or 75%) 

of fulfilling their primary challenge (promotion) or primary responsibility (prevention). 
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Once they had made their choice, participants were told that more funds had 

been made available to them and were asked to reallocate their funds to the remaining 

substages.  Following this reallocation, and with the passage of a period of time, 

participants were informed of a dramatic change in Pacifica that would threaten the 

country’s ability to repay the loan to the World Bank.  They then had to decide if they 

would commit the balance of the funds to complete the project, and if so, how much 

they would commit.  Once this decision was made, participants were asked their age, 

how long they had lived in Australia, their gender and country of origin. They then 

completed a logic test used by Arkes and Hutzel (2000) to assess involvement with the 

decision scenario. 

6.2 MATERIALS AND PROCEDURE: 

403 undergraduates accessed the online decision making scenario via the 

University’s experiment management system and directed to the experiment site. Once 

consent was provided, participants were randomly directed to one of 12 versions of the 

scenario. The promotion version is presented below, with text variations for the 

prevention condition presented in brackets. 

You are a country director of the World Bank. Your primary challenge 

(responsibility) is to achieve (continue to make) satisfactory progress on 

advancing the development goals of an emerging country, Pacifica, by 

making decisions on the allocation of funds for projects. Pacifica is an 

emerging country with limited national infrastructure. You have decided 

to support (aid) the construction of a wind farm in Pacifica with a low 

interest loan to the government of Pacifica. The wind farm's 

construction is projected to generate enough electricity to fulfil all 

energy needs where it is sited for the next 30 years. The electricity will 
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be sold to users at a price that just covers the loan as well as to ensure 

long-term financial viability.         

To seize this opportunity (To carry out this obligation) you have 

provided a low interest loan of $50 million to the government. You are 

aware that half of the development projects the World Bank enters into 

have been successful (failures). You hope (do not want) this wind farm 

construction project will (to) be one of the successes (failures). Ideally 

(At the very least) this wind farm construction project will help you 

advance your key challenge (meet your primary responsibility) of 

achieving (making) satisfactory progress on the development goals of 

Pacifica. 

Participants are then told of the project’s 3 main stages and the sub-stages 

comprising each stage.  Following this step, participants’ respective RF inductions were 

strengthened by asking them to write down either goals or negative outcomes 

appropriate to their RF condition. The prevention (promotion) focussed instruction is 

presented below: 

In the space below, please write a few sentences describing the positive 

(negative) outcomes for the wind farm construction project that you 

want to accomplish (must avoid). 

These are the positive (negative) outcomes for the wind farm 

construction project that you want to accomplish (must avoid) [answers 

from preceding question are reproduced here]. Please list some ideas 

you could use to successfully promote these positive outcomes (prevent 

these negative outcomes). 
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On completion of the RF manipulation, participants were asked to allocate $50 

million to the sub-stages of the wind farm construction project.  In the next screen, 

participants are told that a period of time had passed and that the first three sub-stages 

had been completed. At a key project meeting, the participant is told that construction of 

the turbine tower is a million dollars over budget, and is provided with two possible 

courses of action, along with the probability of meeting their key challenge. The text for 

the 75% Probability of Success condition is provided below. 

You have completed the first series of decisions in the wind farm 

construction project. The project has commenced and a period of time 

has passed since you allocated your funds to the project sub-stages.  

The wind farm construction project is well underway. You are aware 

that all funds allocated to the Engineering stage have been spent.  At a 

key project status meeting, your staff report that the turbine tower 

construction sub-stage is $1 million over budget.    

Your staff have also provided you with 2 possible courses of action, 

Options A and B.  With Option A you have a 25% chance of gaining 

$1.8 million and a 75% chance of losing $0.6million. Option B has a 

75% chance of gaining $0.3 million and a 25% chance of losing $0.9 

million. You wish to make the right choice so you brief the World 

Bank's consultants and ask for guidance.  You are told that, given both 

these options and due to developments in the global environment such 

as the global economy and donor activity, your key challenge to 

achieve satisfactory progress on the development goals of Pacifica has 

a 75% probability of success.  With this information in hand, please 

indicate which option you would choose. 
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  Once participants have chosen Option A or B, they proceed to the next stage of 

the decision scenario, where they are told that their funds have been ‘topped up’ back to 

$50 million due to increased donor activity. They are also shown their original 

allocations to the project’s sub-stages.  They are asked to allocate their funds to the 

remaining sub-stages of the project. 

Once this task is completed, participants are told that a period of time has passed 

and that 70% of the $50 million was spent. The participant is preparing a report for the 

World Bank’s Board of Governors on advances made on (status of) the development 

goals of Pacifica. The report includes a critical development in Pacifica, where the 

government has bowed to popular pressure and significantly reduced the charges for 

electricity consumption. The participant is specifically told that the revenue generated 

by the wind farm will not be sufficient to repay the World Bank’s loan. The World 

Bank’s Governors then ask the participant to make a decision, the text of which is 

below: 

Should you invest the last 30% of the loan to finish the wind farm 

project? The funds that are not used will be spent on a solar panel 

electricity generation programme for isolated local communities. 

After answering either Yes or No, the participant is asked to write down an 

amount between $0 and $15 million as the amount they wished to invest to finish the 

wind farm project.  Following this decision, participants completed a logic test adapted 

from Arkes and Hutzel (2000) where they answered the two questions reproduced 

below: 

Using the sliding scale, please estimate the chances that the wind farm 

project will be successful WITHOUT  the last of the funds.  
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 Using the sliding scale, please estimate the chances that the wind farm 

project will be successful  WITH the last of the funds. 

The last few questions asked them their age, how long they had lived in Australia, 

gender, their geographic origins and ethnic group they identified with. They were then 

directed to an online page that thanked them and provided them with a debrief.  

6.3 RESULTS: 

6.3.1 Data screening 

309 completed the windfarm decision scenario. Using the same criterion applied 

by Arkes and Hutzel (2000), the 14 participants who indicated that that the probability 

of completing the project was greater without the investment of funds than with the 

investment of funds were excluded from the sample. A further five had allocated more 

than the maximum of $50million. One participant made allocations and reallocations on 

one of the dependent variables that were greater than 4.94 and 4.1 S.D. from the mean 

respectively and was excluded. Two participants were identified as multivariate outliers 

(Mahanoblis D>39.73, p<0.001) using Age, Years Lived in Australia and Gender. On 

examining the demographic characteristics of these 2 participants it was determined that 

their age was greater than 5.30 S.D. from the mean. This examination also led to the 

identification of a third participant whose age deviated by 3.9 S.D. from the mean. Due 

to the magnitude of their deviation from the mean (at least 3.9 S.D), and in line with the 

2.5 S.D. limit recommended by Hair et al. (2006), all three participants were excluded 

from further analysis.  

As with Study 2 the time taken to complete the scenario was examined to screen 

uninvolved participants.  As before, the method of time breakpoints used by Meade and 

Craig (2012) was applied to screen uninvolved participants. The time taken by control 

group and the RF induction groups were examined separately. At the upper time limit, 
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examining the time taken by the control group, a break point was identified at the 30 

minute mark, with the next participant completing the study at the 60 minute mark. As 

such, the seven participants who took 60 minutes and above to complete the study were 

excluded. Similarly for the treatment groups, a break point was identified at the 62 

minute mark, with the next participant taking 76 minutes to complete the study. As such, 

participants in the treatment group who took more than 63 minutes, numbering nine, 

were excluded from further analysis. There was no breakpoint identified at the lower 

time ranges for either the control or the treatment groups. As such, the responses to the 

open-ended RF induction questions of participants in the treatment groups were 

examined to identify contextually inappropriate or nonsensical answers, as in Section 

5.2.3.1. Using the lower time limits of less than six and four minutes applied in Studies 

2a and 2b respectively as a guide, responses of all participants who took eight minutes or 

less were examined. One response (“Don’t let it blow up”, “I don’t know”) at the two 

minute mark was deemed out-of-context. In addition, using two minutes as the lower 

time limit was judged to be too quick to complete the entire scenario. No other response 

stood out as being inappropriate or nonsensical. Thus, since the number of questions in 

Studies 2a (Plain Sight), 2b (Loan Manager) and this study (the wind farm) was similar, 

the lower time limit of six minutes
1
 and above was set as the lower time boundary of the 

RF treatment groups. Since members of the Control group did not respond to the RF 

induction questions, a lower time limit of four minutes or less was selected as the lower 

time boundary for the Control group. Using these criteria, 10 members of the control 

group and 8 members of the RF treatment group were excluded. The final sample 

comprised 252 participants.  

                                                 
1
 Rounding up the average time cut-off from Studies 2a (6 minutes) and 2b (5 minutes) 
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6.3.2 Sample Description 

Of the 252 participants, 135 were male and 116 were female. One participant did 

not complete this question. The mean age was 18.62 years (S.D.=1.73 years) and had 

lived for an average of 14.10 years in Australia (S.D.=6.50 years). 53.2% of the 

participants were from Oceania, 15.2% from South East Asia and 14.0% from North 

West Europe. None of the other geographic regions comprised more than 5.6% of the 

sample.  There were 92 participants in the Control group, and 80 each in the promotion 

and prevention treatment groups. The Probability of Strategic Success condition had 130 

in the 25% condition and 122 in the 75% condition.  

6.3.3 Intercorrelations: 

Table 6.3 depicts the intercorrelations of key substages, the dependent variables 

and demographic information. Regulatory Focus is dummy coded into Prevention and  

Promotion Focus, with the Control group as the reference group. As expected, several 

of the sub-stages are correlated with each other and with the dependent variables. There 

are weak, but statistically significant, correlations between some of the demographic 

variables and the sub-stages. Their effects will be controlled for by using the appropriate 

statistical test during hypothesis testing.  
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Table 6.3: Intercorrelations of demographic, control and dependent variables in the windfarm scenario 

Variable Mean SD Univ. N 1 2 3 4 5 6 7 8 9 10 11 12 

1. DTFA 4.13 2.46 252 
 

           2. Engineering Design 5.15 2.72 252 .37 
 

          3. Electrical Design 4.59 2.03 252 .33 .55 
 

         4. Tower Construction 7.51 3.05 252 -.36 -.39 -.45 
 

        5. Tower reallocation 8.47 3.77 252 -.02 -.14 -.15 .50 
 

       6. Final investment 8.13 3.36 252 -.04 -.10 .01 .05 .07 
 

      7. Age 18.62 1.73 252 .12 -.02 .01 -.02 -.07 .09 
 

     8. Years in Australia 14.10 6.50 251 .03 -.02 -.13 -.02 .05 -.14 .01 
 

    9. Risky Choice   252 -.08 .06 .12 .05 .01 -.07 -.04 -.16 
 

   10. Gender   251 .09 -.01 .18 -.18 -.11 .03 .02 -.07 -.02 
 

  11. Prevention
@

    252 .08 -.08 .01 .03 .04 -.03 -.05 -.07 -.11 .06 
 

 12. Promotion
@

   252 .04 .14 .01 .00 -.11 -.01 .09 .05 .15 -.10 -.47 
 

13. Probability of Success   252 .09 .04 -.09 .02 .09 -.11 .06 .07 .02 -.03 .04 .01 

 Bivariate N ranges from 251 to 252.  For all |r| ≥ .13, p < .05.  For all |r| ≥ .17, p < .01. #DTFA: Detailed technical and feasibility analysis; @: Regulatory 

Focus Dummy coded with Control as reference; Highlighting indicates significant intercorrelations
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6.3.4 Manipulation check: 

To determine if the Regulatory Focus induction was successful, the same procedure as 

used in Studies 1 and 2 was followed. A successful manipulation would see a 

significantly more promotion words than prevention words occurring in the promotion 

condition, and significantly more prevention words than promotion words in the 

prevention condition. In the promotion condition, the mean number of promotion words 

was 0.6 (S.D.=0.98) and the mean number of prevention words was 0.18 (S.D.=0.52). 

The mean difference of 0.43 was statistically significant (t(120)= -3.44, p<0.000, one-

tailed, CI[-0.67, -0.18], dCohen=0.54). In the prevention condition, the mean number of 

prevention words was 1.39 (S.D.=1.60) and the mean number of promotion words was 

0.4 (S.D.=0.99). The mean difference of 0.99 was statistically significant (t(131)= 4.69, 

p<0.000, one-tailed, CI[0.57, 1.40], dCohen=0.71). As both effects are statistically 

significant and in the predicted direction, the manipulation is deemed successful. 

6.3.5 Presentation of options and counterbalancing: 

As with Study 2, the risky choice options presented to the participants were 

counterbalanced. Prior to collapsing the conditions, the χ
2 

test of independence of 

proportions was used to determine if the proportion selecting the riskier option differed 

according to presentation order for each of the RF and Probability of Success 

conditions. The results are presented in Table 6.4. Results of the test indicate that no 

significant difference exists in the proportions selecting the riskier option according to 

presentation order. As such the conditions can be collapsed. 
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Table 6.4: Test of independence of proportions to determine if conditions can be 

collapsed 

Condition n χ
2
 p 

Control 25/25 Counterbalanced 50 0.001 0.982 

Control 75/75 Counterbalanced 42 0.303 0.582 

Prevention 25/25 Counterbalanced 39 0.018 0.894 

Prevention 75/75 Counterbalanced 41 0.057 0.812 

Promotion 25/25 Counterbalanced 41 0.264 0.607 

Promotion 75/75 Counterbalanced 39 0.010 0.921 

 

6.3.6 Assumption testing 

Measures of centrality were obtained for continuous dependent and independent 

variables. These values are reported in Table 6.5. Except for TTC and Final Investment, 

the variables demonstrated high levels of skew. Engineering Design also had high levels 

of positive kurtosis. As such bootstrapping will be used where a highly skewed variable 

is incorporated in the analysis for hypothesis testing.   

6.4 HYPOTHESIS TESTING: 

To determine if RF affected the planned allocation on funds to substages, 

hierarchical multiple regression will be used, with continuous variables mean-centred. 

Model 1 will include the control variables of Age, Gender (‘Female’ coded as ‘0’) and 

Years lived in Australia. Model 2 will include RF, dummy-coded into two variables, 

Control and Promotion, using the Prevention group as the reference group. The result is 

presented in Table 6.6.  
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Table 6.5: Descriptives of continuous dependent and independent variables in Study 3 

  
Mean S.D.  Median 

Skew 

ratio 

Kurtosis 

ratio 

DTFA
@

 4.13 2.46 4.00 6.01 2.45 

Engineering 

design 5.15 2.72 5.00 9.07 13.69 

Electrical design 4.59 2.03 5.00 3.13 0.94 

TTC
#
 7.51 3.05 7.00 5.94 5.63 

TTC
# 

reallocation 8.47 3.77 9.00 1.87 1.40 

Final Investment 8.13 3.56 8.00 -1.49 0.52 
@

=Detailed Technical Feasibility Analysis; #=Turbine Tower construction 

 

 

Table 6.6: Regression of control variables and Regulatory Focus onto allocations to the 

Tower Construction substage 

 Model 1 Model 2 

Predictor B p-value  B p-value BCa 95% CI
~
 

Constant -0.59 .03  -0.39 .32 -1.28,0.39 

Age -0.05 .65  -0.05 .68 -0.25,0.18 

Lived 0.02 .61  0.02 .52 -0.04,0.08 

Gender 1.11 .01  1.13 .01 0.42,1.88 

Control    -0.27 .54 -1.22,0.70 

Promotion    -0.36 .22^ -1.29,0.57 

R
2
 0.04   0.04   

Model F      

(df1,df2) 

2.98 

(3,247) 
.03 

 1.89 

(5,245) 
.10  

ΔR
2
   

 
0.002   

ΔF          

(df1, df2) 
  

 0.29 

(2,245) 
.75  

Note: n=251.  ^ One-tailed; ~: based on bootstrap sample of 1,000; Highlighting indicates 

result of hypothesis testing 

The Tolerance and VIF statistics had a minimum of 0.70 and 1.42 respectively 

indicating acceptable levels of multicollinearity. Model 1 indicates that Males allocate 

significantly more to Tower Construction than females, and this difference is 

maintained with the introduction of RF in Model 2. The Promotion B of -0.32 in Model 

2 is in the predicted direction, indicating that Promotion individuals allocate less than 
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Prevention individuals. The difference is not statistically significant. H1 is therefore 

rejected. There was also no statistically significant difference in the allocations made 

between prevention and the control group.  

H2, H3a and H4 will be tested with hierarchical multiple regression with mean-

centred continuous variables, using the same order of entry as used in Study 2. H3b will 

be tested with Johnson’s Relative Importance Weights (Johnson, 2000). The results of 

the hierarchical multiple regression are presented in Table 6.7.  

Of the three models generated, only Model 1 was not statistically significant. 

None of the control variables was a significant predictor of reallocations to the setback 

substage. In Model 2, promotion individuals in this sample reallocated $680,000 less 

than prevention individuals to the setback substage. This is in the predicted direction but 

is not statistically significant. H2 is thus rejected.  There was no statistically significant 

difference between the reference group of prevention individuals and the control group, 

with the latter allocating $430,000 more than prevention individuals. Using the formula 

in Cohen and Cohen (1975, p 185-186), post-hoc analysis of the difference between the 

promotion and control conditions was statistically significant (t(245)=2.27, p=0.01).  

Allocations to two of the substages were significant predictors of reallocations to 

the setback substage: the feasibility stage and the turbine tower construction stage. As 

the B for the turbine tower construction is in the predicted direction, H3 is accepted. H4 

predicted an interaction between RF and allocations to the setback substage to affect 

reallocations to the setback substage. Model 3 contains the interaction of RF, dummy 

coded as Promotion and Control, with allocations to the setback substage. The 

Promotion and TTC interaction is significant and is plotted in Figure 6.1.   
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Table 6.7: Regression of control variables, sunk cost allocations and RF onto reallocations to the Turbine Tower substage 

  Model 1  Model 2 Model 3 

Predictors B p-value  B p-value BCa 95% CI
~
 B p-value BCa 95% CI

~
 

Constant 8.06 .001  8.40 .001 7.57,9.17 8.38 .001 7.50,9.14 

Gender 0.80 .11  0.29 .49 -0.50,1.11 0.27 .51 -0.52,1.08 

Lived 0.01 .77  0.01 .79 -0.05,0.07 0.02 .56 -0.05,0.09 

Age 0.10 .41  0.16 .20 -0.11,0.39 0.16 .22 -0.11,0.40 

DTFA
@

    0.28 .01 0.04,0.46 0.28 .009 0.04,0.47 

Engineering design    -0.02 .84 -0.27,0.17 -0.06 .55 -0.30,0.12 

Electrical design    0.18 .19 -0.04,0.50 0.19 .15 -0.02,0.50 

TTC
# 

   0.75 .000^ 0.59,0.93 0.89 .001 0.62,1.13 

Control    0.43 .34 -0.48,1.37 0.45 .33 -0.47,1.42 

Promotion    -0.68 .10^ -1.68,0.51 -0.66 .22 -1.64,0.48 

Control*TTC       -0.08 .59 -0.40,0.22  

Promotion*TTC       -0.44 .03^ -0.88,0.03  

R
2
 0.01   0.31   0.33   

Model F 

(df1,df2) 
1.19 .31  

12.20 

(9,241) 
.000  

10.89 

(11,239) 
.000  

ΔR
2
    0.30   0.02   

ΔF 

(df1, df2) 
   

17.47 

(6,241) 
.000  

3.72 

(2,239) 
.03  

Note: n=252; ^=One tailed; 
@

=Detailed Technical Feasibility Analysis; #=Turbine Tower construction; ~: based on bootstrap sample of 1,000; Highlighting indicates 

result of hypothesis testing 
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Reallocations made by prevention individuals who had previously made planned 

allocations above $7.38M were significantly different to reallocations made by 

promotion individuals. Given this result, H4 is accepted.  

Figure 6.1: Interaction of Regulatory Focus and allocations to Turbine Tower 

construction onto reallocations to the Turbine Tower substage 

 

H3b predicts that the allocation made to the Turbine Tower substage will be the 

component sunk cost that has the greatest impact on reallocations to the setback 

substage. The result of Johnson’s Relative Weights procedure is outlined in Table 6.8. 

Table 6.8 shows that the relative contribution made by the TTC substage to 

reallocations is the greatest, at 86.6%. Thus although Model 2 in Table 6.7 shows that 

two of the four substages were significant predictors of reallocations to the setback 

substage, DTFA and TTC, the sunk cost allocation made to the TTC is the most 
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important predictor of reallocations to complete the substage. This amount, 86.6%, is 

similar in magnitude to the percentages obtained in Study 2.  H3b is thus accepted. 

Table 6.8: Johnson’s Relative Importance Weights identifying the most important 

variable affecting reallocations to the setback substage 

 Reallocations 

 Johnson’s 

Relative 

Weights (%) 

Bootstrap 95% CI for 

Johnson’s Relative 

Weights 

DTFA
@

 4.9 2.2,17.9 

Engineering design 3.9 2.0,10.4 

Electrical design 4.7 2.6,11.4 

TTC
# 

86.6 70.4,91.1 

Note: n=252. 
@

=Detailed Technical Feasibility Analysis; #=Turbine Tower construction 

The prediction that prevention individuals, when their strategic goal is 

threatened (H5), are more likely to select riskier courses of action will be tested with z-

test of proportions. The cross tabulation of Regulatory Focus and Probability of 

strategic success and result of the z-test of proportion are shown in Table 6.9. In the 

prevention condition, 59% of participants chose the riskier option when the probability 

of strategic success was 25% compared to 42% when the Probability of Strategic 

success was 75%. The difference of 0.175 is not statistically significant 

(z(80)=1.56,p=0.058, one tailed, 95% CI[-0.008,0.34]), so H5 is rejected.   

Table 6.9: Cross tabulation of RF and Probability of strategic success showing numbers 

choosing riskier options 

Condition Option 
Probability of 

strategic success 

z-

statistic 

p-

value 

    25% 75%  

Prevention Riskier 23 17 
1.56 0.058^ 

  Conservative 16 24 

Promotion Riskier 15 17 
-0.64 0.522 

  Conservative 26 22 

Control Riskier 26 19 
0.31 0.757 

  Conservative 24 23 

^=One tailed  

The difference in proportions however has an effect size dCohen=0.35 with a 95%CI 

[0.30, 0.40]. The magnitude of the effect is non-trivial and the CI does not include zero. 
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As effect sizes do not vary with sample size (Fritz et al., 2012), but p-values do 

(Ferguson, 2009), the distance of the CI from zero suggests that the effect is real.   The 

proportion of participants in each RF condition selecting the riskier condition when the 

probability of success is 25% and 75% is shown in Figure 6.2. 

Figure 6.2: Proportions selecting the riskier option in each RF condition 

 
 

H6 predicted that when the Probability of strategic success was 25%, prevention 

individuals would be more likely to select the riskier option than promotion individuals. 

Using the data from Table 6.9, the proportions selecting the riskier option in each 

probability of strategic success condition were tested with the z-test of proportions to 

determine if they differed according to RF condition. The result is summarised in Table 

6.10, with the proportion selecting the riskier option presented in Figure 6.3.  

The proportion of prevention individuals selecting the riskier option in the 25% 

probability of success condition was significantly higher than the proportion of 

promotion individuals. The difference in proportions is associated with an effect size 

dCohen=0.46 (95% CI[0.41, 0.51]).  Figure 6.3 shows the control proportion as between 

the prevention and promotion proportions, with a bigger difference between the 

control/promotion proportions than control/prevention proportions. This suggests that 
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when the strategic goal is threatened, it is the promotion individuals who choose less 

risky courses of action rather than prevention individuals choosing risker courses of 

action. H6 is thus accepted. No significant difference existed in the proportions 

selecting the riskier option in any other condition. 

Table 6.10: Summary of z-tests to test H6. 

 
Proportion 

   
 Probability 

of Success Control Prevention Promotion 

z 

statistic  

p- 

value 95% CI
#
 

25% 

0.52 0.59   0.66 0.51 -0.13,0.26 

  0.59 0.37 2.00 0.01^ 0.01,0.41 

0.52   0.37 1.47 0.14 -0.05,0.34 

75% 

0.45 0.42   -0.35 0.73 -0.24,0.17 

  0.42 0.43 -0.19 0.42 -0.22,0.19 

0.45   0.43 0.15 0.88 -0.19,0.22 

^: One-tailed; # Newcombe-Wilson method  

Figure 6.3: Number selecting the risky option according to RF and Probability of 

Success 

 
H7 predicted that prevention individuals would make a smaller final investment 

to complete the project than promotion individuals.  H7 was tested with hierarchical 

multiple regression with mean-centred control variables in Model 1 and RF in Model 2. 

Table 6.5 shows that the dependent variable, Final Investment was normally distributed. 
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Consequently no bootstrapping was conducted.  The results of the regression are 

presented in Table 6.11.  

Table 6.11: Regression of control and RF on to investment to complete the project 

 Model 1 Model 2 

Predictor B p-value  B p-value 95% CI 

Constant 8.18 .000  7.92 .000 7.07,8.76 

Age -0.31 .01  -0.32 .01 -0.56,-0.07 

Lived -0.05 .14  -0.05 .13 -0.12,0.02 

Gender -0.09 .84  -0.10 .81 -0.94,0.73 

Control    0.45 .39 -0.56,1.46 

Promotion    0.35 .26^ -0.71,1.42 

R
2
 0.029   0.033   

Model F      

(df1,df2) 

2.49 

(3,247) 
.06 

 1.65 

(5,245) 
.15  

ΔR
2
   

 
0.003   

ΔF          

(df1, df2) 
  

 0.41 

(2,245) 
.67  

Note: n=251.  ^ One-tailed 

The minimum Tolerance and the maximum VIF statistics were 0.70 and 1.42 

respectively which are deemed to reflect acceptable levels of multicollinearity. Model 1 

was statistically significant, with Age emerging as a significant predictor. After 

controlling for Age and other demographic variables, introducing RF in Model 2 did not 

result in a significant model being generated. In addition ΔF was not significant. 

Although the B for Promotion was in the predicted direction, this result suggests that RF 

does not affect the amount invested to complete the project. H7 is therefore rejected. 

6.5 DISCUSSION: 

The objectives of Study 3 were threefold: to determine if the RF effects in Study 

1 were replicable; to examine the effects of RF on risky choice, given the conflicting 

results of Study 2; and to determine the directional influence of RF through the use of a 

control group. The results of Study 3’s hypothesis test are summarised in Table 6.12.  
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Table 6.12: Summary of results of hypothesis tests in Study 3 

 
Hypotheses 

Supported 

() or Not 

supported 

(x) 

H1 

In a resource constrained project with sequential and linked 

substages, goal framing will affect the allocation of resources 

to the riskiest substage such that the activation of a prevention 

goal will see more resources allocated to the riskiest substage 

than the activation of a promotion goal. 

x 

H2 

When faced with a setback in a resource constrained new 

product development project with sequential, linked stages, 

prevention focussed decision makers will re-allocate more 

resources than promotion-focussed decision makers to the 

substage where the setback occurred. 

x 
  

H3

a 

When faced with a setback in a resource constrained new 

product development project with sequential, linked stages, 

the allocations made to substage where the setback occurs 

will be positively related to the reallocations made to 

complete the substage. 

 

H3

b 

The sunk cost associated with substage where the setback 

occurs will have the greatest effect on reallocations made to 

the setback substage than the sunk costs associated with other 

completed substages. 

 

H4 
As the allocation made to the substage where the setback 

occurs increases, prevention individuals will reallocate more 

to the setback substage than promotion individuals. 

 

H5 

Prevention individuals, on encountering a setback, are more 

likely to adopt a riskier course of action if their system goal is 

threatened than when it is not threatened. 

x 

H6 

Regulatory focus will interact with the extent to which a 

system goal is threatened to affect the choice of conservative 

or risky courses of action, specifically that, when the system 

goal is threatened, prevention individuals are more likely than 

promotion individuals to select a risky course of action. 

 

H7 

When faced with a second setback in a resource-constrained 

comprised of sequential and linked substages, a prevention 

individual will allocate fewer resources to complete the 

project than promotion individuals.  

x 

 

6.5.1 RF and Sunk Costs 

The sunk cost results from Study 1, replicated in Study 2, were found in Study 3. 

This result lends further support for Northcraft and Wolf’s (1984) Lifecycle Model of 

resource allocation, where negative feedback at experienced at different substages of a 
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project have different effects on decision makers. Incremental sunk costs incurred closer 

to the setback have the greatest impact on escalation of commitment manifested by 

increased reallocation of resources to the setback substage. The predicted interaction of 

sunk cost and RF, found in Study 2a and now in Study 3, is consistent with the result 

obtained by Pennington and Roese (2003b). This shows that prevention individuals, 

looking retrospectively, focus on prevention goals of the near past, rather than the 

distant past. As the setback indicates the failure to fulfil an obligation, the sunk costs 

associated setback substage appears to weigh more heavily on a prevention individual. 

Consistent with the findings of Idson et al. (2000), the greater the allocation made to the 

setback substage by the prevention individual, the greater the reallocation made to 

overcome the setback due to the affective intensity of the sunk cost. 

6.5.2 RF and the task environment 

The RF framing effects on allocations to the riskiest substage, found in Study 1, 

were not replicated in Study 3. The RF framing result of Study 3, however, is consistent 

with the results obtained in Study 2. Viewed in concert with the result of Study 1, it 

suggests that the null result may be due to differences in experience of the sampling 

frames used. This suggests that RF and experience interact to affect the planned 

allocation of resources, with more experienced prevention individuals allocating more 

to the riskiest substage in the project.   

Although the difference in reallocations made by promotion and prevention 

individuals is not statistically significant, the magnitude and the marginal p-value 

indicate that there may be practical significance of inducing a prevention focus in a 

project. There was no statistically significant difference in reallocations made by 

prevention and control individuals, but there was a significant difference between 

control and promotion individuals. This suggests that, rather than prevention individuals 



194 

 

escalating more than promotion individuals, it is promotion individuals who 

demonstrate lower levels of escalation relative to prevention individuals. 

RF does not appear to affect the final investment made to complete a project 

when a second setback is encountered. No significant differences were observed in the 

amount committed in final investment decisions made between promotion and 

prevention individuals. One possible basis for this result is that both prevention and 

promotion individuals evaluated the second setback unequivocally as a significant 

threat. In such situations, Werth and Förster (2007) found, a spontaneous decision is 

made to deal with the threat. In Study 3, as well as in Study 1 and 2, that spontaneous 

decision appears to be to escalate commitment, but the level of escalation is not affected 

by RF. 

6.5.3 RF and Threat to System Success 

Given the conflicting results of the effects of RF on risky choice in Studies 2a 

and 2b, Study 3 does not resolve the issue decisively with a statistically significant 

result one way or the other. The results risky choice hypothesis tests in Study 3 appear 

to contradict those of Study 2a: Firstly, Study 3 finds that there is no statistically 

significant difference in the proportion of prevention individual selecting the riskier 

option across both probability of success conditions. Study 2 finds that the proportions 

are different. Secondly, Study 3 finds that when the probability of success is low, 

prevention individuals are more likely to select the riskier option than promotion 

individuals. Study 2 found no statistically significant difference in the proportions. 

However given the need to examine confidence intervals and effect sizes (American 

Psychological Association., 2010), the result of Study 3 is interpretable.  

There is evidence to suggest that prevention individuals are more likely to select 

riskier options when the probability of success is low than when it is high. The 
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difference in proportion selecting the riskier option and effect sizes for only the 25% 

and 75% conditions in Studies 2a, b and Study 3 are summarised in Table 6.13.  

Table 6.13: Summary of differences in proportion and effect sizes for H5 and H6 in 

Studies 2 and 3 

  H5 H6 

  
Difference in 

proportion ^  
dCohen [CI] 

Difference in 

proportion ^  
dCohen [CI] 

Study 2a 
0.22* 

p=0.04 
0.46 [0.40,0.52] 

0.15 

p=0.11 
0.30 [0.24,0.36] 

Study 2b 
-0.07 

p=0.37 
-0.18 [-0.11,-0.24] 

-0.11 

p=0.39 
-0.20 [-0.26,-0.13] 

Study 3 
0.175 

p=0.06 
0.35 [0.30,0.40] 

0.22* 

p=0.01 
0.46* [0.41,0.51] 

^: 25% and 75% conditions only; *Statistically significant =0.05 

 

The differences between Studies 2a and b have been discussed in Section 5.2.6 

and account for the different results obtained in Study 2a and 2b. In Study 2a, the 

difference of 0.22 associated with H5 is statistically significant and Cohen’s d for the 

difference is moderate. The test result of the difference in proportion for H5 of 0.175 in 

Study 3 was not statistically significant. Cohen’s d in Study 3, while not as large as 

Study 2a, is not trivial. Fritz et al. (2012), in their analysis of effect sizes, associate |d|= 

0.35 with an r of approximately 0.175. Although effect sizes are context-dependent 

(Kelley & Preacher, 2012; Nakagawa & Cuthill, 2007), Bosco, Aquinis, Singh, Field, 

and Pierce (2015) derived an effect size taxonomy to provide guidance of effect size 

benchmarks at the omnibus level for different contexts. They report that an r of |0.175| 

is a medium effect size for behaviours. If the effect size CI crosses zero into negative 

values, then the null hypothesis cannot be rejected (Ferguson, 2009). In Study 3, the 

confidence interval for Cohen’s d of 0.35 exceeds zero, suggesting the possibility that 

the null can be rejected. Taken together, the significance test, the effect size and the 

confidence limit indicate that, at the very least, the possibility that prevention 
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individuals do choose risker course of action when the probability of strategic success is 

low, but not high, cannot be ruled out. This in turn has implications for reducing or 

increasing threat rigidity by varying the threat to the system goal. 

Similar reasoning can be applied to the significance test of H6 in Study 2a. 

While the difference in the proportion of 0.15 in Study 2a is not statistically significant, 

the non-trivial effect size of 0.30 and the fact the CI of dCohen exceeds zero cannot rule 

out the possibility that when the probability of success is low, but not when it is high, 

prevention individuals select riskier courses of action than promotion individuals.  

These results suggest that RF does have an effect on risky choice decisions. This 

conclusion is based on looking beyond statistical significance as “The richness of the 

story and the argument presented … is essential to the development of greater 

understanding  ...” (Fritz et al., 2012, p16). There is evidence to support the argument 

that, when a project setback is encountered and a lower order goal is threatened, the 

level of escalation of commitment, manifested by risky choice, depends upon the extent 

to which the higher order goal is also threatened and on the decision maker’s 

Regulatory Focus.  

6.6 CONCLUSION: 

Study 3 provides evidence to support Staw and Ross’ (1989) contention that 

construction projects are susceptible to escalation of commitment. The sunk cost effects 

from Study 1, replicated in Study 2, were found again in Study 3. Study 3 also shows 

that RF affects the levels of escalation either by affecting the choice of 

riskier/conservative courses of action or by interacting with the sunk cost associated 

with the setback substage to affect reallocations.  

Based on the results obtained in Study 3, there is evidence to suggest that RF 

does affect the decision making in resource constrained projects with sequential and 
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linked substages. In terms of resource allocation decisions prior to and following a 

setback, boundary conditions associated with RF include experience levels and decision 

context.  RF does affect risky choice decisions, and there is evidence to suggest that it is 

promotion individuals adopting more conservative courses of action when success is 

threatened than prevention individuals adopting riskier courses of action. The salience 

of the composite sunk cost associated with the setback substage is replicated for the 

third time. This indicates that in the face of uncertainty, the sunk cost at the point of 

failure, rather than sunk costs associated with completed sub-stages, drives the tendency 

to escalate. This drive appears stronger in prevention individuals.  

The pattern of results obtained in Studies 1, 2 and 3 will be discussed in Chapter 

7, where conclusions will be drawn together with recommendations for future research. 

In particular, the possibility that RF may interact with other moderators to affect 

resource allocation decisions in resource constrained scenarios with sequential and 

linked substages.  
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7 General Discussion and Conclusion 

7.1 INTRODUCTION 

This chapter discusses the findings from the studies reported in Chapters Four to 

Six in relation to escalation of commitment, Regulatory Focus theory and sunk costs. 

Following the general discussion, the theoretical and practical implications of the 

findings will be enunciated along with future research directions.   

This thesis has one primary objective: to determine if escalation of commitment 

to a failing course of action might be mitigated or stopped. Resource-constrained 

projects with sequential and linked substages were the chosen settings so as to maximise 

both experimental and mundane realism (Aronson et al., 1998). Within such settings, 

Staw and Ross’ (1989) determinants of escalation were mapped to Newell and Simon’s 

(1972) problem space representation, comprising the task environment, the subjective 

problem space representation and operators. This choice was made as the latter better 

captured the sequential and linked nature of decision making. The cognitive 

mechanisms that were proposed to affect decision making in this setting were 

Regulatory Focus and Counterfactual Structure. Accordingly, nine hypotheses were 

proposed to test predictions on how the task environment affected the planned 

allocation and reallocation of resources in the problem space; how varying the threat to 

goals in the task environment affected risky choice following an initial setback; and 

how the structure of the subjective problem space affected levels of escalation following 

a more serious setback. Results of all hypotheses tests conducted across the three 

studies are presented in Table 7.1. 
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Table 7.1: Summary of all hypotheses tests conducted across all three studies 

RQ Hypotheses Hypotheses 

Results of 

hypotheses tests 

1 2a 2b 3 

1 H1 

In a resource constrained project with sequential and linked substages, goal framing will affect the allocation of 

resources to the riskiest substage such that the activation of a prevention goal will see more resources allocated to the 

riskiest substage than the activation of a promotion goal. 
 x x x

3 H2 

When faced with a setback in a resource constrained new product development project with sequential, linked stages, 

prevention focussed decision makers will re-allocate more resources than promotion-focussed decision makers to the 

substage where the setback occurred. 
x x x x

2 H3a 

When faced with a setback in a resource constrained new product development project with sequential, linked stages, 

the allocations made to substage where the setback occurs will be positively related to the reallocations made to 

complete the substage. 
   

2 H3b 
The sunk cost associated with substage where the setback occurs will the most important predictor of reallocations 

made to the setback substage than the sunk costs associated with other completed substages. 
   

2,3 H4 
As the allocation made to the substage where the setback occurs increases, prevention individuals will reallocate more 

to the setback substage than promotion individuals. 
x  x 

6 H5 
Prevention individuals, on encountering a setback, are more likely to adopt a riskier course of action if their system 

goal is threatened than when it is not threatened. 
  x x

6 H6 

Regulatory focus will interact with the extent to which a system goal is threatened to affect the choice of conservative 

or risky courses of action, specifically that, when the system goal is threatened, prevention individuals are more likely 

than promotion individuals to select a risky course of action. 
 x x 

4 H7 
When faced with a second setback in a resource-constrained comprised of sequential and linked substages, a 

prevention individual will allocate fewer resources to complete the project than promotion individuals.  
x x x x

5 H8 
Subtractive counterfactual thoughts will be associated with lower levels of escalation than additive counterfactual 

thoughts. 
x   

4,5 H9 

Regulatory Focus will moderate the relationship between counterfactual structure and levels of escalation of 

commitment such that prevention individuals generating subtractive counterfactuals will escalate less than promotion 

individuals generating additive counterfactuals. 
x   

Note: Supported (); Not supported  (x); Not Tested (NT)
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7.2 MOST IMPORTANT PREDICTOR OF ESCALATION OF 

COMMITMENT 

Sunk costs have long been associated with escalation of commitment. Using 

Kahneman and Tversky’s (1979) Prospect Theory, Thaler (1980) and Whyte (1986) 

predicted that decision makers under loss tend to engage in risker decisions in order to 

reduce aversive affect associated with sunk costs. This is known as the sunk cost effect. 

Sunk costs, however, have invariably been communicated to decision makers as a 

composite sum composed of all sunk incremental costs incurred in the course of a 

project. The sunk cost effect using composite sunk costs in escalation scenarios is 

robust, and, as reported in several meta-analyses (Roth et al., 2014; Sleesman et al., 

2012; Wang & Keil, 2007), is positively related to levels of escalation of commitment. 

This thesis has found that this practice obscures the effects of the components of sunk 

costs. Uncovering these effects reveals that the sunk cost effect is more nuanced than 

previously thought. 

One finding of this thesis is that the components of sunk cost do not always have a 

positive relationship with levels of subsequent escalation. Other than Study 2b, which 

had no analysis or design substage, all the analytical or design substages, bar one, in 

Studies 1, 2a and 3 were negatively correlated with the reallocation decision, while 

implementation-type stages like construction, repair or development were positively 

related. Secondly, the planned allocation to the riskiest substage was consistently the 

most important, and consistently statistically significant, predictor of reallocations made 

to complete the setback substage. There is also evidence that Regulatory Focus 

moderates the relationship between planned allocations to the riskiest substage and the 

level of escalation of commitment when a setback is encountered. The implications of 

these findings are discussed below. 
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7.2.1 Theoretical significance of the most important predictor of escalation 

To this author’s knowledge, this is the first time that sunk costs have been 

examined at the component level, revealing that allocations, whether funds or person 

days, made to the riskiest substage were the most important predictor of future 

escalation. In NPD, loan and construction scenarios the riskiest substages were the 

Product Development, Engine Repair and Turbine Tower Construction substages 

respectively. To reach the riskiest substage, the project had to traverse at least three 

other substages in the project and incur sunk costs associated with them. Notably, some 

of these substages were positively associated with the reallocation decision, while 

others were negatively associated. Walker and Catrambone (1993) point out that in 

these situations, combining the components into a composite variable reduces the 

overall level of association with the dependent variable.   

This may be the reason why Sleesman et al’s (2012) meta-analysis revealed that, 

when the level of project completion was not controlled for, the sunk cost effect size 

was not statistically significant, indicating that project completion may be confounded 

with the sunk cost effect. Since project completion is defined as “the degree to which a 

project is finished.” (Garland & Conlon, 1998, p2026) it necessarily implies that all the 

substages of the project up to the point of the setback have been successfully completed. 

Despite being successfully completed, costs associated with some of the successfully 

completed substages are still deemed to be sunk. It may be that the use of composite 

sunk costs in experimental studies that is being conflated with project completion and 

makes disentangling their individual effects in Conlon and Garland’s (1993) Goal 

Substitution Theory difficult. Identifying the most important sunk cost predictor may 

help isolate the effect of project completion and advance research on GST. 
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The RF/Component sunk cost allocation interaction obtained in Studies 2a and 3 

is consistent with Fox and Hoffman’s persistence account of escalation of commitment. 

As in the case of component sunk costs, the setback is essentially the failure to achieve 

a goal, and this failure stays in the memory (Zeigarnik, 1927/1938). For prevention 

individuals, these unfulfilled goals are losses and are evaluated in the loss quadrant of 

Prospect Theory’s S-curve, and are associated with agitation and anxiety. In promotion 

individuals, the setback is a non-gain evaluated in the gain quadrant of the S-curve, and 

is associated with sadness and dejection (Chernev, 2004; Förster & Werth, 2009; 

Kahneman & Tversky, 1979). As the gradient of the S-curve is steeper in the loss 

quadrant than in the gain quadrant, for a setback of similar magnitude losses are more 

aversive than non-gains (Idson et al., 2000). While Zeigarnik (1927/1938) found that 

failures are more easily recalled, failures may weigh more heavily on prevention 

individuals than promotion individuals, triggering feelings of anxiety. Increasing their 

reallocation to complete the substage may be the chosen means by which prevention 

individuals choose to reduce anxiety. This suggests that prevention may be more 

susceptible to the Zeigarnik effect than promotion individuals.  

Perhaps the most significant contribution of finding the most important predictor 

of escalation is that it helps address the dearth of research reported by Sleesman et al. 

(2012) into structural and organisational determinants of escalation in Staw and 

Ross’(1987, 1989) Escalation Cycle. The allocation made to the riskiest substage 

represents a technical side-bet to progress the project. It is important to point out that 

this is distinct to sunk cost as a project determinant or the sunk cost effect as a 

psychological determinant. At the time the allocations are made to the project’s 

substages, no setback has occurred. Thus no cost is sunk and the sunk cost effect cannot 

operate. The allocation made to the riskiest substage represents an investment that may 
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create a context, such as administrative inertia (Staw & Ross, 1987) or strategic 

importance (Newman & Sabherwal, 1996)  that subsequently lead to escalation of 

commitment when a setback is encountered.   

7.2.2 Practical significance of finding the most important predictor of escalation 

This finding offers a more granular perspective of the sunk cost effect and may 

offer decision makers with the means to mitigate the sunk cost effect. Whyte (1986, 

p318)  suggests that the sunk cost effect arises because a decision maker has not “come 

to terms with his/her losses”. Progress through a project implies the successful 

completion of earlier stages. In an escalation situation, the costs incurred to complete 

these earlier stages are deemed sunk. As they were successfully completed, the decision 

maker may have come to terms with the loss, and hence these substages assume less 

importance in predicting escalation. The setback substage however has not been 

completed successfully and as such the decision maker is unable to come to terms with 

the sunk nature of these costs and engages in riskier decision making. The non-

completion has a Zeigarnik-like effect (Mäntylä & Sgaramella, 1997) and stays in the 

memory,  heightening activation of the desire to complete the substage. The sting of 

non-completion also has implications of making a mistake, a point made by Lesser 

(1971) and emphasised by Staw (1976) in his Self-Justification Theory to account for 

escalation of commitment. If decision makers are able to manage the magnitude of the 

‘sting’ associated with this non-completion, or perceived mistake, and accept the loss, 

the power of the sunk cost effect can potentially be reduced or magnified.  

Strategies to reduce escalation by reducing the stigma associated with failure have 

been proposed in the past. These include changes to top management, a different 

decision maker for project continuation decisions  (Keil & Robey, 1999), support for 

failure and provision of unambiguous negative feedback (Staw & Ross, 1987). These 
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strategies however consider the project in its entirety and not on a single point in 

project. Maarten, Dorée, and Johannes (2013) proposed that teaching decision makers 

about the sunk cost effect and identifying when it is operating in a progress decision 

would mitigate escalation. For the first time, decision makers will be able to focus on 

the sunk cost associated with a specific substage, the setback substage, and enact 

strategies that would lead to either de-escalation or continued escalation.  

For example, Pan et al (2004) suggest that the provision of psychological safety 

can facilitate de-escalation. Rather than providing psychological safety for not 

completing the entire project, decision makers can focus their efforts on reducing the 

sting associated with not completing the substage where the setback occurred in order to 

reduce escalation. This can be achieved by demonstrating that the process of decision 

making at the point of failure was reasonable (Fox & Staw, 1979). This focus on the 

proper process would shift the discourse from one of finger-pointing and blame to 

improvement and learning (Tannenbaum & Cerasoli, 2013). Equally, if decision makers 

desire that the project continues, that is escalation is warranted, they can focus on 

making the dangers associated with not completing the substage clear, rather than 

focussing on the dangers of not completing the entire project (Fox & Staw, 1979). Non-

completion of an entire project dilutes individual responsibility as many individuals 

contribute to its success. On the other hand, making the completion of a particular 

substage critical increases pressure for self-justification but allows the organisation to 

provide additional expertise to a specific substage (Staw, 1977). The same reasoning 

would apply to other antecedents of escalation identified by other researchers such as 

optimism (Meyer, 2014), anticipated regret (Wong & Kwong, 2007), the feeling of 

waste (Arkes, 1996) or perceived control (Jani, 2008) to name a few.  
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The manner in which decision makers manage the sting associated with the 

setback substage may need to vary according to how decision makers embark upon a 

project, to ensure the presence of gains (promotion focus) or to prevent losses 

(prevention focus). If decision makers frame a project’s goals with a prevention focus 

that seeks to avoid loss as a duty then more resources may be reallocated to the setback 

substage in order to ensure loss is avoided. The corollary of this decision by prevention 

individuals is that fewer resources are available to the other substages of a project. 

Managing the extent to which a decision maker construes a goal as a duty would affect 

the level of vigilance, and in so doing would affect the level of threat perceived by the 

decision maker and correspondingly the level of anxiety experienced (Klenk, Strauman, 

& Higgins, 2011).  Thus, if it is believed that escalation is warranted, inducing a 

prevention focus within the setback substage would be more effective than inducing a 

promotion focus. Conversely, if escalation is not deemed to be warranted, then inducing 

a promotion focus within the setback substage would be more effective than a 

prevention focus.   

7.2.3 Methodological significance of the most important predictor of escalation 

The treatment of sunk cost as a composite variable is problematic as the effects of 

the component parts is obscured (Ailawadi & Farris, 2004). Walker and Catrambone 

(1993) point out that summing the components into the composite assumes that the 

components have equal weights and impact on the outcome variable equally. Using the 

composite in a model then may result in model mis-specification. The problem is 

heightened when the component parts of total sunk cost are positively or negatively 

correlated with each other as was the case across all studies conducted in this thesis. 

This is because statistical tests using the mean, like regression analysis,  report “average 

effects” at the aggregate level (Hardy, 1993, p48). When the aggregate is a composite 



207 

 

variable, the effect of the components is hidden. The use of the component sunk cost 

retains the “average effect” but only for a specific type of cost.  

7.3 RISKY CHOICE DECISIONS FOLLOWING A SINGLE SETBACK 

RF was found to affect risky choice decisions following a single setback. This 

conclusion is based on examining statistical significance, effect sizes as well as 

confidence intervals for the effect size as recommended by Fritz et al. (2012). The effect 

was found in Study 2a and3, but not Study 2b. This indicates that decision context may 

be a moderator. The results of Study 2a and 3 demonstrated that riskier courses of 

action are adopted by prevention individuals only when both the system and tactical 

level goals are threatened. When only the tactical level goal, but not the system goal, is 

threatened, prevention individuals are more likely to adopt conservative courses of 

action. For promotion individuals, varying the threat to their system goal was not 

associated with differences in risky choice.  

A key finding of Study 3 is that RF differences may arise due to promotion 

individuals, like individuals in the control condition, making more conservative choices 

rather than prevention individuals taking greater risks. This finding is consistent with 

Molden and Chin’s (2010) finding that promotion focussed decision makers tend to de-

escalate following a single instance of negative feedback.  

7.3.1 Theoretical implications of the effect of RF on risky choice decisions 

Scholer et al. (2008)  and Scholer et al. (2010) found that when prevention 

individuals are under loss, if they determine that a riskier course of action is the only 

means to restore the loss, then they are more likely to adopt that riskier course of action.  

The results obtained in Study 2a and 3 provide the first evidence that qualifies Scholer 

et al’s conclusion by demonstrating that this occurs only when both the tactical and 

system goal are threatened. In this way, this finding offers empirical support for Scholer 
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and Higgins’ (2013) Tri-level Regulatory Focus goal hierarchy. It also shows that this 

hierarchy does not ‘lock-in’ prevention focussed individuals to a knee-jerk reaction of 

adopting riskier courses of action under loss: the level of threat to the system goal is of 

greater consequence than the threat to the tactical goal. This has implications for  Staw 

et al’s (1981) Threat Rigidity Hypothesis, and indicates that the narrowing of 

information processing that occurs can be mitigated by varying the threat to the system 

goal of the prevention focussed decision maker.  

This result also has implications for the problem space that is constructed 

following a setback. Kruglanski et al’s (2002) Theory of Goal Systems proposes that 

goals have the property of equifinality, that is there are multiple means of achieving a 

higher order goal. Varying the probability of success of a higher order goal appears, for 

prevention individuals, to affect equifinality. A riskier course of action tends to be 

selected by prevention individuals when both the lower order and higher order goals are 

under threat.  For this to occur, the higher order goal need not be activated (Shah & 

Kruglanski, 2000; Wilensky, 1982). When the lower order goal is under threat, but the 

higher order goal is under low or moderate threat, a conservative course of action is 

selected by prevention individuals. Thus, the assessment of equifinality may be affected 

by the probability of strategic success for prevention, but not for promotion, individuals. 

Whether this is due to prevention individuals demonstrating greater cognitive flexibility 

than promotion individuals or whether it is due to ‘initial goal bias’ (Sengupta, Abdel-

Hamid, & Van Wassenhove, 2008, p98) or ‘goal fixation’ (Klein, 2009, p221) cannot be 

ascertained from these results. The former interpretation suggests that, for prevention 

individuals, escalation may be due to the decision maker consciously choosing a ‘last 

roll of the die’ in order to get back on track; the latter suggests that escalation may be 
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due to the lack of situation awareness, which is the extent to which a decision maker is 

cognisant of the state of their environment (Endsley, 1995).    

Given this finding, decision makers need to be aware of how they frame 

situations to themselves and to others. Dutton and Jackson (1987) argue that labelling 

situations as opportunities and threats affects the way an organisation responds. A threat 

construed as having no way out invites riskier courses of action by decision makers 

focussed on avoiding the presence losses than those focussed on ensuring the absence of 

non-gains. Changing the way this threat is perceived, for example by re-framing the 

threat to the system goal, can change the riskiness of actions contemplated. 

7.3.2 Practical implications of the effect of RF on risky choice decisions 

These results indicate that prevention individuals, when backed into a corner, 

adopt riskier courses of action than when they are not. The results also suggest that, 

when both promotion and prevention individuals are backed into a corner, it is 

prevention individuals who are more likely to adopt riskier courses of action. If decision 

makers frame a task environment with a focus on preventing losses or ensuring the 

presence of non-losses, then decision makers who feel backed into a corner, perceiving 

that the project as well as other system level outcomes (e.g. a promotion, a raise, 

recognition) are threatened, are more likely to adopt riskier courses of action in order to 

get back on an even keel. If it is judged that conservative courses of action are 

warranted, then there are two options: either reducing the threat to the system level goal 

to reduce the prevention individual’s feeling of being backed into a corner; or frame the 

task environment with a promotion focus that demonstrates the presence of gains. 

7.4 RESOURCE ALLOCATION FOLLOWING A SECOND SETBACK 

It was proposed in Section 3.6 that de-escalation is a consequence of diminished 

expectations of future success. This reduced expectation was predicated upon Roese, 
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Hur, & Pennington (1999) finding of a prevention focus/subtractive CF and a 

promotion/additive CF association. The prevention/subtractive association, it was 

argued, would result in identifying actions that led to the setback, but in not informing 

future action, do not allow the individual to retain expectations of future success. This 

would lead to problem recognition and thus de-escalation (Keil et al., 2007). Although 

the predicted effect was not obtained, post-hoc analysis revealed that it was in 

participants where the prevention focus/subtractive CF and promotion/additive CF 

nexus was disrupted, rather than maintained, that tended to de-escalate. This disruption 

required decision-makers to cope with contradictory perspectives when making 

decisions.  

7.4.1 The problem space and paradox 

In Section 4.4.4 a possible mechanism to account for null result was proposed. 

This mechanism was achieving a balanced outlook based on the simultaneous activation 

of two seemingly contradictory cognitive thinking styles that affect strategic and tactical 

perspectives in decision making: global, abstract and local, concrete processing. Using 

Evans’ (2007) classification of dual process theories, this represents parallel activation. 

Though appearing paradoxical, the ability to achieve a balance between two processes 

may be an important factor in escalation decision making. Projects may encounter 

dynamic environments and consequently require strong project capabilities which are 

“distinct managerial knowledge, experience and skills, which are located within a single 

organisation and required to establish, coordinate and execute projects” (Davies & 

Brady, 2016, p314). A key capability that Davies and Brady single out is the ability to 

balance opposing forces that arise within projects, particularly those at the strategic and 

tactical levels of an organisation. Their view is aligns with Leonard-Barton (1992) who 

reported strategic success was associated with a firm’s ability to manage seemingly 
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paradoxical competencies behind innovation and rigidity. Schreyögg and Kliesch-Eberl 

(2007) make a similar point, that the routinisation of innovation processes behind the 

development of dynamic capabilities can be problematic if they limit the firm’s 

responsiveness. The ability to manage seemingly paradoxical forces saw the rise of 

research on the “ambidextrous organisation” (Tushman & O’Reilly III, 1996, p8). 

Research by O’Reilly and his associates, reported in O’Reilly III and Tushman (2004), 

indicate that ambidextrous organisations perform better than non-ambidextrous 

organisations. O’Reilly and Tushman argue that this level of performance arises due to 

their ability to achieve cross-unit synergies to exploit new opportunities without losing 

focus on existing operations. The level of ambidexterity of a firm, Raisch, Birkinshaw, 

Probst, and Tushman (2009) found, affects firm performance. Davies and Brady (2016) 

propose that it is not just the level of ambidexterity that matters but where in the 

organisation that ambidexterity occurs: the project, tactical-level capabilities and the 

organisation, strategic-level dynamic capabilities. This may be the reason why Hill and 

Birkinshaw (2014) reported anecdotal evidence that escalation of commitment is less 

likely in ambidextrous firms who wholly own their projects. If a firm owns a project, 

which is a strategic-level decision, then this ownership allows it to better manage 

contradictions that arise at the strategic and tactical levels. This possibility is echoed in  

Moon, Quigley, and Marr (2012) who propose that the ambidextrous organisation 

outperforms other organisations because they are able to create an organisational culture 

that balances the paradoxical forces directed at cooperation, competition and autonomy. 

The ability of manage paradox, argue Papachroni, Heracleous, and Paroutis (2015), may 

be the key to harnessing creative potential by integrating duality associated with 

organisational phenomena. It may be that a decision maker’s ability to balance tactical 
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and strategic goals by managing paradox plays a role in managing the levels of 

escalation situations.  

7.4.2 Theoretical implications of managing paradox 

Evans’ (2007) framework identifies two other types of dual process theories: 

bifurcated pathways depending on the presence of certain variables, and interventionist 

with corrective activation following automatic activation. A key difference between 

parallel activation and these two other types is that, in the latter two, only one process is 

activated at any one time. Focussing on single processes has the advantage of 

simplicity, but Cameron and Quinn (1988) argue that to do so obscures the complexity 

of organisational processes as paradox is overlooked. Yet the ability to reconcile 

paradox is increasingly being recognised as a key capacity (Lewis, 2000).  Amason 

(1996) found that managing conflict and consensus was key to reaching quality 

decisions. Similarly, Sundaramurthy and Lewis (2003) argued that the ability to balance 

the often conflicting needs for control and collaboration in top management teams 

would affect strategic persistence. Based on the findings in Study 1, escalation of 

commitment may be due to a reduction in decision makers’ ability to manage paradox. 

Restoring this ability may limit escalation, encourage warranted escalation or de-

escalation, and even potentially avoid unwarranted escalation altogether. Staw’s (1976) 

finding is consistent with this interpretation. Staw found that a decision maker 

responsible for a decision is more likely to escalate. This may be because the decision 

maker, being responsible for the initial decision, loses perspective and engages in 

decision making motivated by ‘face saving’. Significantly, in this same study, Staw 

found that decision makers not responsible for the initial decision escalated less than 

those who were responsible. That they escalated less may be because they retained the 

ability to better manage the paradox of short-term loss and longer term gain. Thus, the 
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ability to manage paradox may mediate the relationship between RF and counterfactual 

structure in escalation of commitment situations. Being able to manage paradox may 

arise from the ability of a firm’s organisational culture to realise important firm-level 

outcomes of adaptation, productivity and creativity (Moon et al., 2012).   

7.4.3 Practical Implications of managing paradox 

The ability to not just manage, but to also surface, conflicting viewpoints may 

determine the levels of escalation that are experienced in an organisation. Royer (2003) 

reports that the presence of both an exit and a project champion can help assess a 

project’s viability. Viewed in conjunction with the notion of providing psychological 

safety discussed in Section 7.2.2, the ability to raise and discuss conflicting and even 

paradoxical views pertaining to the process adopted in a single substage may help 

mitigate or accentuate the pressure to escalate. This is because the quality of decision 

making is affected by issue-focussed conflict (Amason, 1996). Heifetz (1994) advocates 

the use of a holding environment to managing issue-focussed conflict as they serve the 

dual purpose of managing negative affect and while providing challenge in the presence 

of trust and support. It is this presence of stretch goals, support and trust that creates 

“contextual ambidexterity” Gibson and Birkenshaw (2004 ,p221) found, and it is this 

contextual ambidexterity that allows managers to balance conflicting goals (Benner & 

Tushman, 2015). In addition there are process and learning improvements when 

organisations are able to integrate activities that functional area engage in (Hill & 

Birkinshaw, 2014; Lewis, 2000). Schreyögg and Kliesch-Eberl (2007) argue that it is 

the institutionalisation of two countervailing forces, capability evolution through 

routinisation and system dynamisation, that are critical to organisational success.  
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7.5 MODERATORS IN PROJECTS WITH LINKED, SEQUENTIAL 

SUBSTAGES 

7.5.1 Decision Context  

The sampling population for Studies 2a, 2b and 3 was the same. The decision 

context for these studies, though, was different. Study 2a was an NPD scenario, Study 

2b was loan scenario and Study 3 was a construction scenario. Each represented a 

context where escalation of commitment has been documented in the extant literature. 

RF was found to interact with component sunk cost allocations to the setback substage 

to affect reallocation decisions in Studies 2a and 3 but not Study 2b, the loan scenario. 

Apart from the characteristics of the loan setting that may have resulted in a double-

prime discussed in Section 5.2.6, loans vary from NPD and construction settings in that 

the latter incur substantial upfront costs with returns delayed over a long period of time 

and only when the entire project is complete (Staw & Ross, 1989). Staw (2005) 

speculates that escalation of commitment will vary according to types of projects 

undertaken. RF may affect these decisions as, when initial costs are high and benefits 

are far in the future, then as the magnitude of sunk costs associated with the setback 

substage increases, the more heavily it weighs on prevention than promotion 

individuals: to “keep bad things from happening” (Jones, 2007 p9), such as not 

completing the substage, they escalate more than promotion individuals.  

7.5.2 Knowledge/Experience 

There is evidence to suggest that a decision maker’s knowledge or experience 

may affect decisions made in projects comprised of linked and sequential substages. In 

Section 7.2, allocations to the riskiest substage were the component sunk cost found to 

be the most important predictor of subsequent escalation. This component sunk cost 

effect though may be moderated by the knowledge/experience of decision makers. 

Studies 1 and 2a both used the same new product development scenario, albeit with 
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minor differences. In Study 2a allocations to the riskiest substage proportionately 

contributed the most to the variance explained, over 80%, of all the component sunk 

costs to reallocations to the setback substage. In contrast, in Study 1 the relative 

contribution was 59% for Person Days and 31.5% for funds. This difference in effect 

sizes may indicate the possibility of a moderating variable (Bonett, 2012). As discussed 

in Section 7.2.1, the sampling frames for Studies 1 and 2a differed in age and in 

knowledge/experience. As it is unlikely that the narrow age gaps in the sampling frames 

would be associated with such a stark difference, the difference in 

knowledge/experience is a more likely basis for the variation in proportionate 

contribution. Thus, although sunk costs associated with the setback substage are the 

most important predictor of escalation following an initial setback, its importance 

appears to be moderated by knowledge and experience.  

Knowledge and experience may also interact with RF to affect the planned 

allocation of resources prior to the start of a project. An exemplar of the substages in a 

project is represented in Phase 1 of Figure 7.1 which is a reproduction from Chapter 1. 

RF was found to affect allocation decisions to the riskiest substage in Study 1 but none 

of the other studies. The absence of an effect in Studies 2 and 3 may have been due to a 

weak manipulation, complexity of the decisions or the dissipation of the prime (Kirchler 

et al., 2010). Each of these possibilities will be discussed below.  
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Figure 7.1: Substages and decision phases in the new product development microworld 

 

RF manipulation checks indicated that the RF manipulation was successful in 

both studies. In addition the RF manipulation used in this thesis has been widely used 

and validated. Thus a weak prime is unlikely. Studies 1 and 2a used the same NPD 

scenario but Study 1 participants completed the PANAS (Watson & Clark, 1994) scale 

prior to making their first series of decisions. Study 2a participants did not complete 

PANAS.  Consequently, participants in Study 1 would have taken a longer time to 

complete the allocation decision than participants in Study 2. This suggests that 

dissipation of the prime can be ruled out for this difference in result. Participants in 

Study 1 also had to make allocations for two resource types (PDs and funds), while 

participants in Study 2a only had to make fund decisions, so decision complexity can be 

ruled out. The only other difference between these two studies was, as discussed in 

Section 5.3, the sampling frames. Study 1 participants were at the end of their degree 

studies and Study 2a at the start of the studies. It is unlikely that age was the basis of the 

difference, given the narrow age gap separating the median (Study1) and mean (Study 

2a). By a process of elimination, knowledge/experience is the remaining difference and 

thus may represent a possible boundary condition for the effects of RF in sequential and 

 Key: Shaded area represents setbacks in the project  
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linked decision making. This however is a tentative, post-hoc finding as it was not 

explicitly modelled and experimentally controlled for.  

7.5.3 Theoretical implications of the proposed moderators in linked sequential 

decision making  

Staw (2005) believes that escalation will vary according to project type, and  the 

findings of this thesis support that belief. The findings also indicate that project type 

may moderate the relationship the interaction of RF with planned allocations to the 

riskiest substage, that is, a three-way interaction, to affect escalation of commitment. 

The RF and planned allocation interaction may operate when initial costs are high and 

benefits are far in the future. Therefore projects like new product development, 

construction, enterprise-wide IT projects may be subject to RF effects if setbacks are 

encountered. However to assert that these effects can only be found in the 

aforementioned projects would be preliminary. The null result in the loan manager 

scenario could be due to the project type or the RF double-prime mentioned outlined in 

Section 5.2.6. If the RF double-prime can be experimentally controlled for, the effect of 

RF on financial investment products reported by Zhou and Pham (2004) could be 

contrasted against financial loan products.  

Of the three recent meta-analyses reported in this thesis (Roth et al., 2014; 

Sleesman et al., 2012; Wang & Keil, 2007), only Roth et al’s reported  how the sunk 

cost effect varied with age (inversely) and familiarity with economic decision making 

(unrelated). All three meta-analysis however considered sunk cost as a composite total.  

At the component level of sunk costs, in this thesis, the salience of allocations to the 

riskiest substage diminished in importance as a predictor of reallocations to the setback 

substage. This suggests that, if the ages of participants in Studies 1 and 2a, are assumed 

to be comparable, then the more knowledgeable and experienced decision makers may 
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include other factors, in addition to allocations to the riskiest substage, when making 

their reallocation decision (Worthy et al., 2011). The range of possible factors is too 

large to list (Staw, 2005) but could include job security (Staw & Ross, 1978), political 

support (Drummond, 1996) or external binding with salient publics (Staw & Ross, 

1989).  

7.5.4 Practical implications of the proposed moderators in linked sequential 

decision making 

In regard to decision context, the key issue is that decision makers need to be 

conscious of their focus on gains/non-gains (promotion focus) or losses/non-losses 

(prevention focus).  Escalation of commitment occurred in all of the studies reported in 

this thesis. However, in projects with high start-up costs and pay-offs far into the future, 

a focus on losses/non-losses may be associated with greater levels of escalation as 

allocations to the riskiest substage increase. Not completing the riskiest substage is 

regarded as a failure to fulfil a responsibility, and the magnitude of this feeling weighs 

more heavily on the decision maker as magnitude of the allocation to the riskiest 

substage increases. As discussed in Section 7.2.2, reducing the sting associated with not 

completing the riskiest substage is critical if de-escalation is deemed appropriate. In 

projects with high start-up costs and pay-offs far into the future, decision makers need 

to be aware that reducing that sting is more critical for prevention focussed decision 

makers. On the other hand, if further escalation is warranted, then maintaining the sting 

would be more effective for prevention rather than promotion focussed individuals.   

Managing the sting associated with a not completing the riskiest substage may be 

harder for more knowledgeable and experienced decision makers. As mentioned in the 

previous section, more knowledgeable and experienced decision makers may 

incorporate other factors besides the allocation to the riskiest substage when making 
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their reallocation decision. This then makes managing escalation and de-escalation 

decisions more complex as knowledge/experience increases. Staw (1981) however 

recognised this complexity, asserting that to cast escalation as the product of individual 

rational or irrational behaviour was simplistic as escalation was subject to the ebb and 

flow of many forces at the organisational and individual level. This view was echoed by 

Drummond  (1996 p194) who suggested that escalation could be due to the cumulative 

effect of a “deadly cocktail” of factors such as organisational politics, power of 

stakeholders, influence of the decision maker and personal bias. It may be that as 

knowledge and experience increase, decision makers become more exposed to this 

“deadly cocktail”. While decision makers can enact processes that limit the sting 

associated with a particular substage, they also need to be aware that escalation may be 

the product of organisational and structural forces that extend beyond a single project.  

This thesis has shown that, in resource constrained projects with sequential and 

linked substages, decision makers construct the subjective problem space representation 

by allocating most of their resources to the riskiest substage. On encountering a setback, 

all investments in the project to the point of the setback are deemed sunk costs. Yet, of 

all the sunk costs incurred at the various substages, it is the allocation to the riskiest 

substage that emerges as the most important predictor of subsequent escalation of 

commitment when resources are reallocated.  

There is evidence that a decision maker’s Regulatory Focus moderates the 

relationship between sunk costs associated with the riskiest substage and escalation 

following a single setback. Regulatory Focus also interacts with the level of threat to the 

system goal to affect risky choice following a single setback.  These effects however 

may be subject to the boundary conditions of knowledge/experience and decision 

context. Escalation of commitment on encountering a second, more serious setback was 
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not affected by Regulatory Focus or Counterfactual Structure. Post-hoc analysis of 

escalation decisions following a second setback revealed that breaking the 

promotion/additive and prevention/subtractive nexus reported by Roese et al. (1999) 

was associated with reduced levels of escalation. The conceptual framework, 

incorporating an overview of the results of hypotheses tests, is presented in Figure 7.2. 

The revised conceptual framework is depicted in Figure 7.3.  

7.6  LIMITATIONS 

All research studies have limitations stemming from the methodology employed 

to answer the research questions. These limitations can affect the internal and the 

external validity of the findings (Connelly, 2013). The key limitations associated with 

the findings of this thesis are outlined below. 

 The research conducted in this thesis focussed on progress decisions in projects. 

These progress decisions, as argued in Section 1.4, are sequential and linked. However, 

Cooper (2008) points out that the substages of a project do not always commence only 

when the preceding stage is completed. Rather, some substages of a project overlap or 

may be undertaken concurrently. Undertaking substages concurrently is a common 

practice in project management as it reduces the time taken to complete the project 

(Garel, 2013). This indicates that the focus is on scheduling of the substages and not 

allocation of resources to complete a substage. However allocating more resources may 

permit a substage to be completed faster. In order to focus the participant on resource 

allocation decisions and not scheduling, the substages were presented as being linear. 

 

A second limitation is the extent to which participants experienced experimental 

realism (Aronson et al., 1998). This may have affected participants’ ability to generate 

counterfactuals appropriate to their experimental condition, particularly the generation
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  of subtractive counterfactuals. Subtractive counterfactuals are focussed on actions that 

were actually performed and which are believed to have led to the setback. If 

participants had a limited number of actions to undo, they would have difficulty 

generating subtractive counterfactuals. In contrast additive counterfactuals identify 

possible actions that were not performed. As such, the number of additive 

counterfactuals is limited only by participants’ imagination. Further research on 

escalation of commitment and counterfactual structure would require a means to 

overcome this limitation, possibly by specifying the number of counterfactuals 

generated in each condition.  The use of students as surrogates for managerial decision 

makers was deemed acceptable as the focus in this thesis was establishing cognitive 

processes behind escalation of commitment (Caughron & Mumford, 2008). Implicit in 

the methodology employed in this thesis, then, is the extent to which its findings can be 

generalised. The external validity of the findings is important as knowledge or 

experience may be a moderator for the escalation effects reported in this thesis. The 

effect of the difference in knowledge/experience is not that escalation was inversely 

related to knowledge/experience but that the importance of the most important predictor 

diminished as knowledge/experience increased. It is not unreasonable to assume that 

managers in organisations would not only be older than university undergraduates but 

would have more experience. This experience would include greater familiarity with 

organisational life, politics and stakeholders in projects. Thus the extent to which 

allocations to the riskiest substage may differentially impact managers in organisations.  

7.7 FUTURE RESEARCH   

There are several avenues for future research, largely revolving around 

overcoming the limitations identified in the preceding section and testing the 

relationships proposed in the conceptual model depicted in Figure 7.3. 
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Further research into sequential and linked decisions in projects incorporating 

concurrent substages in a project can align escalation of commitment with modern 

project practice. In projects a major concern is the “golden triangle of cost, time and 

quality” (Gardiner & Stewart, 2000, p251). Poiesz (1998) argues that resources of time 

and money may be deployed in different combinations to obtain the same outcome.    

Projects with a short time frame may incur greater cost to complete as cost and time are 

traded off each other (Maylor, Turner, & Murray-Webster, 2015). Accordingly, if 

project substages are undertaken concurrently, the manner in which resources are 

allocated and reallocated would illuminate decision making in the project management 

problem space. 

A second research direction is the distinction between reallocation decisions 

driven by the planning fallacy and the sunk cost effect. The planning fallacy is the 

tendency to underestimate the time to complete a project (George, 2005).  The 

distinction between the planning fallacy and the sunk cost effect is that the former is 

driven by the facts of the situation at the start of a project and not history, while the 

latter is driven by history and not the facts of the situation. If continued investment in a 

failing course of action can be measured in time, to what extent is it the product of an 

underestimation of the time required and to what extent is it due to the sunk time that 

was invested. Although distinctions between the two have been drawn in the past (e.g. 

Baron, 2004; Fiedler, 2007; Lovallo, Viguerie, Uhlaner, & Horn, 2007) there is little 

research on both constructs simultaneously, let alone research co-varying them in 

sequential decision making. Thus, there may be an aspect of the reallocation decision 

motivated by the planning fallacy. 

A third research direction is to extend the findings of this thesis to a new 

population, that of managerial decision makers. As discussed in Section 7.6, managers’ 
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knowledge/experience differs to that of undergraduates. Yet research on escalation of 

commitment involving managers still finds them susceptible to the sunk cost effect. 

Determining if the allocations to the riskiest substage is still the most important 

predictor of escalation following a setback offers a tangible entrée to either escalating or 

de-escalating commitment at a specific point in a progress decision.  

This thesis found evidence, consistent with Scholer and Higgin’s (2013) Tri-level 

goal hierarchy, that prevention focussed decision makers choose riskier courses of 

action only when both the tactical goal and the system goal are both under threat. If only 

the tactical goal is threatened, decision makers tend to choose conservative courses of 

action. This conclusion was based on presenting decision makers with a risky choice. 

Future research can determine how RF affects risky choice at varying levels threat to the 

tactical and system levels, for example how would risky choice be affected if the system 

goal, but not the tactical goal,  was under threat? 

The revised conceptual model in Figure 7.3 outlines relationships that were not 

tested in this thesis. Pursuing these lines of research would enhance the ecological 

validity of the framework. One line of research would explore the post-hoc finding that 

breaking the promotion/additive and prevention/subtractive nexus was associated with 

lower levels of escalation. It was speculated in Section 7.4 that the ability to manage 

paradox, by forcing the decision maker to balance tactical and strategic considerations, 

mediates escalation of commitment. Coupled with the literature on ambidextrous 

organisations, particularly Hill and Birkinshaw’s (2014) finding that escalation of 

commitment is less likely in ambidextrous firms who wholly own their projects, raises 

the possible research questions: Is ability to manage paradox associated with varying 

levels of escalation of commitment? Does the ability to manage paradox relate to 

balancing strategic and tactical considerations, or could it also be associated with global 
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and local thinking styles? Using Evans’ (2007) framework of dual process theories, 

could the same result be achieved with parallel activation of both processes?  

7.8 CONCLUSION 

Projects commonly represent undertakings with strategic implications for 

organisations (Ivory & Vaughan, 2008). The course of projects, however, does not run 

smoothly (Grenny, Maxfield, & Shimberg, 2007) and decision making in projects is 

complex and confusing (Parkin, 1996). All too frequently, decision makers, when faced 

with a project setback, choose to continue with the project despite ambiguity about its 

future viability. This has seen the commitment, and wastage, of huge amounts of 

resources, measured in terms of lives, dollars and time.  The research objective of this 

thesis was to identify the means by which escalation of commitment might be mitigated. 

The final conclusion to be drawn is that escalation of commitment may be mitigated in 

three ways: by varying the extent to which the stigma associated with failure to 

complete the riskiest substage is managed. Reducing the stigma, may reduce levels of 

escalation. A second means by which escalation may be affected is, when decision 

makers are focussed on losses and non-losses, by varying the threat to the system goal 

when a tactical goal is threatened. If the system goal is not deemed to be under threat, 

more conservative choices are pursued. However if the system goal is threatened, then 

riskier courses of action are pursed. The final method is to develop a decision maker’s 

ability to manage paradox, thereby improving the quality of decision making. The hope 

is that the application of some or all of these means will allow decision makers to limit 

unwarranted escalation of commitment or increase warranted escalation.  
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9 Appendices 

9.1 APPENDIX 1PLAIN SIGHT DECISION SCENARIO (PREVENTION 

CONDITION): 

1. This study examines decision making in strategic business problems. Your mood 

can affect decisions that are made, so this first section will ask you about how 

you feel as you start this study.  Please respond to the following questions by 

selecting the most appropriate answer. All answers that you provide are 

anonymous.  

 

2. Listed below are a number of words that describe different feelings and 

emotions. Please read each item and then click on the button that reflects your 

view. Indicate to what extent you feel this way right now, at this present 

moment. 

 

 Very 

slightly or 

not at all 

A little Moderately Quite a bit Extremely 

Upset      

Hostile      

Alert      

Ashamed      

Inspired      

Nervous      

Determined      

Attentive      

Active      

Afraid      

 

3. In the next section, a scenario will be presented to you. In this scenario, you are 

playing the role of a senior executive in a company called 'Plain Sight'. Please 

read the information that is supplied and complete the questions that you are 

asked.  

 

4. Plain Sight” is a 15 year old company competing in segments of the industrial 

optics industry. The company is financially secure but the industry has become 

more competitive.  The Board of Directors have determined that Plain Sight will 

enter a new segment in the industry within 2 years in order to protect the 

company's industry position and want to minimise the chance of a vain setback. 

You are a senior executive of “Plain Sight”. You have the responsibility of 
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introducing a new product into the market. The new product is a vehicle 

mounted device that will make the vehicle ‘invisible’. Your chances of a setback 

in the new segment will be less if the new product does not fail than if it does. 

To fulfill this obligation you have been given $100 million and 10,000 person-

days.  You are aware that 50% of new products Plain Sight introduces are 

failures. The ultimate goal is to protect Plain Sight’s position in the industrial 

optics industry. 

 

 Avoiding    Neither 

avoiding 

nor 

pursuing 

   Pursuing 

How would 

you 

characterise 

your task in 

the 

scenario: 

pursuing a 

result you 

wanted or 

avoiding a 

result you 

do not 

want? 

         

 

 

5. In the space below, please list your duties and obligations in relation to “Plain 

Sight” as the executive in charge of this undertaking.  -

________________________________________________________________

________________________________________________________________

___________________. 

 

6. Typically the new product development process has three stages: Pre-

development, Development and Commercialisation. 

 

 
7. You now have to decide how you will deploy the 2 key resources at your 

disposal in order to produce the invisibility device. The first is the $100 million 

the CEO has provided to you. The second is the 10,000 person-days that have 

been set aside for the chosen division to develop more competitive products (1 

person-day is 1 person working for 1 full day or 2 people working a half day 

each).  Please answer the next question about the time frame for the project, then 

using the 2 tables that follow, decide how you will allocate the $100 million and 
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the 10,000 person-days to the 3 stages.What time frame will you set for this 

project? 

 1 year 

 2 years 

 

8. Please complete the table below to outline how you will allocate the $100 

million you have at your disposal. The more important the activity, the more 

funds you allocate. For example, if you think that the Initial Screen is the most 

important activity, you may choose to allocate $25 million to it, or if you think 

that the Market Launch is the least important activity you can allocate $1 million 

to it. You can allocate any amount as long as the total does exceed $100 million. 

Enter amounts in millions (i.e. 1.5 = $1.5 million, maximum 100=$100 million).  

 

Pre-Development 

______ Initial screen 

______ Preliminary Market Assessment 

______ Preliminary Technical Assessment 

______ Detailed Market Study 

______ Pre-Development Business and Financial Analysis 

Development 

______ Product Development 

______ In-House Product Tests 

______ Customer Product Tests 

Commercialisation 

______ Trial Sell 

______ Pre-Commercialisation Business Analysis 

______Production and Operations Start-up 

______ Market Launch 
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9. Please complete the table below to outline how you will allocate the 10,000 

person-days you have at your disposal.  The more important the activity, the 

more person days you allocate. For example, if you think that the Initial Screen 

is the most important activity, you may choose to allocate 1500 person-days to 

it, or if you think that the Market Launch is the least important activity you can 

allocate 0 person-days to it. To help you make that decision, a description of the 

sub-stages in each major stage is provided. To view this description, place your 

cursor over the sub-stage that you want explained. You can allocate any number 

of person days between 0 and 10,000 as long as the total does exceed 10,000. 

Enter numbers in hundreds (i.e. 1.5 = 150 person days, 100 = 10,000 person 

days; Total =100 person days). 

 

Pre-Development 

______ Initial screen 

______ Preliminary Market Assessment 

______ Preliminary Technical Assessment 

______ Detailed Market Study 

______ Pre-Development Business and Financial Analysis 

Development 

______ Product Development 

______ In-House Product Tests 

______ Customer Product Tests 

Commercialisation 

______ Trial Sell 

______ Pre-Commercialisation Business Analysis 

______Production and Operations Start-up 

______ Market Launch 

 

 

10. You have completed the first series of decisions in this new product 

development project. Based on your allocations, a programme will generate the 

'most-likely' scenario that you will face.   Please go to the next screen to start the 

most likely scenario you will face. 

 

11. The 'invisibility' project is well underway. You are aware that all Pre-

Development funds have been spent. At a major meeting, your staff report that 

within the Development Stage the funds and person-days allocated to the 

“Product Development” sub-stage are almost expended and a formal request for 

more funds and/or person-days has been submitted to complete the Project 

Development sub-stage. Will you provide additional resources (funds/person 

days) to the Product Development sub-stage? The table below shows the 

allocations you originally made and the status of each stage. Please complete the 

following table to reflect the changes you propose to make to the 

fund allocations (The person-day allocation will follow.)   
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Original Fund Allocations  

Stage 
$ 

(millions) 
Status 

Pre-Development 
  

Initial screen  Completed 

Preliminary Market 

assessment 
 Completed 

Preliminary technical 

assessment 
 Completed 

Detailed market study  Completed 

Pre-Development 

Business and 

financial analysis 

 Completed 

Development 
  

Product development  
In 

Progress 

In-house product tests  
Not 

Started 

Customer Product 

tests 
 

Not 

Started 

Commercialisation  
 

Trial sell  
Not 

Started 

Precommercialisation 

business analysis 
 

Not 

Started 

Production/operations 

start up 
 

Not 

Started 

Market Launch  
Not 

Started 

 

 

12. You can allocate the balance of your funds  to the remaining stages in any 

manner you choose, with amounts starting from $0 upwards. (1 = $1 million, 

This is the amount of money you have available to re-allocate to the remaining 

stages:$_______ 

Proposed Re-Allocations 

______ Development 

______ Additional Product Development 

______ In-House Product Tests 

______ Customer Product Tests 

Commercialisation 

______ Trial Sell 

______ Pre-Commercialisation Business Analysis 

______ Production and Operations Start up 

______ Market Launch 
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13. This table reflects the person day allocations you made earlier. 

Original Person Day Allocations  

Stage 
Person 

Days 
Status 

Pre-Development 
  

Initial screen  Completed 

Preliminary Market 

assessment 
 Completed 

Preliminary technical 

assessment 
 Completed 

Detailed market study  Completed 

Pre-Development 

Business and financial 

analysis 

 Completed 

Development  
 

Product development  
In 

Progress 

In-house product tests  
Not 

Started 

Customer Product 

tests 
 

Not 

Started 

Commercialisation  
 

Trial sell  
Not 

Started 

Precommercialisation 

business analysis 
 

Not 

Started 

Production/operations 

start up 
 

Not 

Started 

Market Launch  
Not 

Started 

 

This is the number of Person-Days you have available to re-allocate to the 

remaining stages:     ___ PDs  

 

Proposed Re-allocations 

______ Development 

______ Additional Product Development 

______ In-House Product Tests 

______ Customer Product Tests 

Commercialisation 

______ Trial Sell 

______ Pre-Commercialisation Business Analysis 

______ Production and Operations Start up 

______ Market Launch 
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14. A substantial amount of time has passed since you started the invisibility 

product project. You have utilized 90% of your funds and Person Day resources. 

You need to prepare a report to the Board of Directors and have called a meeting 

to determine exactly where the project stands at the moment. You arrive at work 

thinking about a curious phone call the night before from a respected journalist 

asking for a comment about one of your competitors. Puzzled, you had asked for 

more information but you were told to read the next day’s newspaper. You 

discover that the article describes a competitor’s launch of a device mounted on 

a vehicle that makes the vehicle ‘disappear’. On closer reading you discover that 

the device performs the same function as Plain Sight’s but seems to be cheaper 

and smaller.  

 Clearly 

Negative  

   Neither 

positive nor 

negative  

   Clearly 

positive 

How do you 

regard this 

information? 

         

 Weaken    

Neither 

improve nor 

weaken 

   Improve 

What impact do 

you think this 

news will have 

on Plain Sight's 

ability to enter 

the new 

segment? 

         

 

15. Often when people encounter unexpected events they think ‘if only …not …’ 

and imagine how things might have been better. For example on missing a bus 

to school a student might think “If only I had not slept late last night, I would 

have caught the bus and been in time for the test.” In the space below, please list 

some specific actions that, in retrospect, should not have been taken, leaving 

Plain Sight in a better position. Use the following format: If only ______ not 

________________________, then things would have been better for Plain 

Sight. 

_____________________________________________________________

_____________________________________________________________ 

 

16. As you close the newspaper, you realize you have a key decision to make: Given 

your duties and responsibilities for Plain Sight, should you invest any of the last 

10% of the project's resources to finish the invisibility device? The resources 

that are not used will be allocated to other activities at Plain Sight. 

 Yes 

 No 
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17. Please complete the following table by typing the amount of funds and the 

number of person days you wish to invest to finish the invisibility device. The 

resources that are not used will be allocated to other activities at Plain Sight. 

 

______ is the amount of funds I will invest to  finish the invisibility device  

(maximum $10 million; 1.5=$1.5million, 10=$10 million) 

 

______ is the number of person days I will invest to  finish the invisibility 

device  (maximum 1,000 person days; 1.5=150 person days, 10=1,000 

person days) 

 

18. That last question completed the decision making scenario, and you are close to 

the end of this study: only a few questions remain. In each of the following pairs 

of attitudes, choose the one that you most agree with by clicking on the button 

next to it. 

    

I know that I am good because 

everybody keeps telling me 
  

When people compliment me I 

sometimes get embarrassed 

I like to be the centre of attention   I prefer to blend with the crowd 

I am no better or worse than most 

people 
  I think I am a special person 

I don't mind following orders   I like having authority over people 

I don't like it when I find myself 

manipulating people 
  I find it easy to manipulate people 

I insist upon getting the respect that 

is due me 
  I usually get the respect I deserve 

I am apt to show off if I get the 

chance 
  I try not to be a show off 

Sometimes I am not sure of what I 

am doing 
  I always know what I am doing 

Everybody likes to hear my stories   Sometimes I tell good stories 

I really like to be the centre of 

attention 
  

It makes me uncomfortable to be 

the centre of attention 

Being in authority doesn't mean 

much to me 
  

People always seem to recognise 

my authority 

I am going to be a great person   I hope I am going to be successful 

I can make anybody believe 

anything I want them to 
  

People sometimes believe what I 

tell them 

There is a lot I can learn from other 

people 
  

I am more capable than other 

people 

I am much like everybody else   I am an extraordinary person 

I expect a great deal from other 

people 
  I like to do things for other people 



262 

 

19. This scale consists of a number of words that describe different feelings and 

emotions. Please read each item and then click on the button that reflects your 

view. Indicate to what extent you feel this way right now, at this present 

moment. 

 

 Very 

slightly or 

not at all 

A little Moderately Quite a 

bit 

Extremely 

Upset      

Hostile      

Alert      

Ashamed      

Inspired      

Nervous      

Determined      

Attentive      

Active      

Afraid      

 

 

 

20. You have reached the last few questions. Please provide a bit more information 

about yourself by choosing your answer from the options provided. 

   

Student type  Domestic  International 

 

 

 18-

19 

20-

21 

22-

23 

24-

25 

26-

27 

28-

29 

30-

31 

32-

33 

34-

35 

36-

37 

38-

39 

40+ 

How 

old are 

you 

(years)? 

            

 

 

   

Gender  Female  Male 

 

 

21. Which ethnic group do you identify most with? 
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9.2 APPENDIX 2 LOAN MANAGER SCENARIO (75% PROBABILITY OF 

SUCCESS, PROMOTION CONDITION) 

 

1. You are the loan manager with a mid-sized finance company. As the loan 

manager, a key responsibility is to ensure a satisfactory level of profitability of 

the company's loan portfolio. Your job is secure but, due to competitive 

pressures from the larger banks, you have decided to enter the car restoration 

loan segment. This segment, being small, is not particularly attractive to larger 

financial institutions. It is however profitable to firms who are able to meet the 

needs of vintage car restoration hobbyists. Your challenge is to provide a 

satisfactory level of profitability to the company's loan portfolio. A mechanic, a 

car restoration hobbyist, has approached you for a loan to finance a vintage car 

restoration to its original factory condition.  Once the car is restored it will be 

sold and the loan repaid.   The mechanic already owns the vintage car, and will 

supply the skill and labour to the restoration project. The loan amount being 

sought by the mechanic is $50,000. Although new to your company, the 

mechanic runs a profitable auto repair business, has a good credit rating and 

significant assets. To seize this opportunity you have decided to authorise the 

loan of $50,000 to this restoration. You are aware that half of all similar sized 

loans your company makes are successful. To maximise the opportunity of 

entering this new segment, you want this restoration loan to be one of the 

successes. Ideally, this restoration loan will help you attain a satisfactory level of 

profitability to the loan portfolio you manage. 

 

2. The car restoration loan project will have 4 main stages, with each main stage 

comprised of several sub-stages. You will spread the loan across 4 progress 

payments to be paid upon completion of each of the major stages 

 

 
 

3. In the space below, please write down the positive outcomes for the car 

restoration loan project that you want to accomplish. 

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ 
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4. These are the positive outcomes for the car restoration loan project that you want 

to accomplish: (answer from Question 3 reproduced here). Please list some 

ideas you could use to successfully promote these positive outcomes. 

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ 

 

5. Please complete the table below to outline how you will allocate the $50,000 

you have authorised for the car restoration loan project. You can allocate any 

amount as long as the total does not exceed $50,000. To help you make that 

decision, a description of the sub-stages in each major stage is provided.  

Disassembly 
______ Engine removal 

______ Body 

______ Interior Removal 

Body and Mechanical 
______ Body work 

______ Engine repairs 

______ Suspension 

Electrical and Fitout 
______ Wiring and electrical 

______ Seats and trim 

Painting 
______ Preparation 

______ Priming 

______ Painting 
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6. You have completed the first series of decisions as the loan manager in the car 

restoration loan project. The project has commenced and a period of time has 

passed since you allocated your funds to the project sub-stages.  The car 

restoration is well underway. You have authorised the first progress payment for 

the Disassembly stage, and its component sub-stages. Although the second 

progress payment is not due, the mechanic has told you that all the funds 

budgeted for the Body work sub-stage have been spent and the budget for the 

Engine repair sub-stage is almost expended. The Engine repair sub-stage is now 

30 days behind schedule. The mechanic has asked for additional funds from you. 

The mechanic has also provided you with 2 possible courses of action, Options 

A and B. With Option A you have a 25% chance of gaining 40 days and a 75% 

chance of losing 12 days. Option B has a 75% chance of gaining 10 days and a 

25% chance of losing 26 days.   You wish to make the right choice so you brief 

the company's market analysts and ask for guidance. You are told that, given 

both these options and due to developments in the economy such as bank 

interest rates and car industry growth rates, your challenge to provide a 

satisfactory level of profitability to the company's loan portfolio has a 75% 

probability of success. With this information in hand, you have to choose either 

Option A or Option B.  Please indicate which option you would choose. 

 Option A has a 25% chance of gaining 40 days and a 75% chance of 

losing 12 days 

 Option B has a 75% chance of gaining 10 days and a 25% chance of 

losing 26 days 
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7. The table below shows the allocations you originally made and the status of each 

stage 

 

Original Fund Allocations  

Stage 

Original 

Allocation 

(reproduced 

from 

Question 5 

Status 

Disassembly 
  

Engine removal  Completed 

Body disassembly  Completed 

Interior removal  Completed 

Body and Mechanical   

Body work  Completed 

Engine repairs  In Progress 

Suspension  Not Started 

Electrical and Fitout  
 

Wiring and electrical  Not Started 

Seats and trim  Not Started 

Painting  Not Started 

Preparation  Not Started 

Priming  Not Started 

Painting  Not Started 



267 

 

8. Due to other clients repaying their loans early, you have additional funds to 

allocate to the car restoration loan project.  You now have a total of $50,000 to 

authorise to fund the remaining stages of the car restoration loan 

project.  Having chosen a course of action, you can now decide how to distribute 

this $50,000 to the remaining car restoration sub-stages, including the Engine 

sub-stage.     Please complete the following table to reflect the changes you 

propose to make to the fund allocations.  You can allocate $50,000 to the 

remaining sub-stages in any manner you choose, with amounts starting from $0 

upwards (1 = $1) 

Proposed Re-Allocations 
______ Body and Mechanical 

______ Engine repairs 

______ Suspension 

Electrical and Fitout 
______ Wiring and electrical 

______ Seats and trim 

Painting 
______ Preparation 

______ Priming 

______ Painting 

 

 

9. It is now some time since you made the re-allocations. You have already released 

70% of the $50,000 in progress payments. Today is another status meeting with the 

mechanic at the office. This meeting is the last of the scheduled meetings for the 

term of the loan. As you read the newspapers in the train on the way to work you 

come across an article citing a vintage car expert who reports that vintage car values 

have fallen due to a drop in consumer confidence which is projected to remain low 

for the foreseeable future. The drop in car values notwithstanding, vintage cars 

restored to their original factory condition are potentially the most valuable. As you 

get off the train and walk to your office, you realize you have a key decision to 

make:     Should you authorise any of the last 30% of the loan to finish the car 

restoration? The funds that are not used will be used by the company for other 

purposes. Please enter a figure between $0 and $15,000 into the space provided as 

the amount you wish to authorise to finish the car restoration. 

 

______ is the amount  I will authorise to finish the car restoration loan project. 
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10. You have reached the last few questions. Please provide a bit more information 

about yourself by answering the questions below: 

Age  Gender 

Please enter 

your age 

For how many 

years (in total) 

have you lived 

in Australia? 

Male Female 

____________ ________   

 

11. Which ethnic group do you identify most with? 

 

12. That was the last question. Thank you for completing this study. This page 

provides information about the study.The  study you completed was actually one 

version of several. Each version  differed slightly in the words used to describe 

the situation facing the  company and the information we asked you to provide 

in the scenario. It  is important to emphasise that the scenario was hypothetical 

and there are no correct or incorrect answers. The study you have just completed 

does not reflect in any way on your ability, knowledge or personality. Your 

generosity with your time and effort is greatly appreciated. Thank you once 

again for participating in this study. 
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9.3 APPENDIX 3 WIND FARM SCENARIO (PROMOTION AND 75% 

PROBABILITY OF STRATEGIC SUCCESS) 

1. Thank you for taking part in this research on strategic development 

problems.  In the next section, a scenario will be presented to you. In this 

scenario you are playing the role of the manager in a development 

agency.  Please read the information that is provided and complete the questions 

that you are asked.  

 

2. You are a country director of the World Bank. Your primary challenge is to 

achieve satisfactory progress on advancing the development goals of an 

emerging country, Pacifica, by making decisions on the allocation of funds for 

projects. Pacifica is an emerging country with limited national infrastructure. 

You have decided to support the construction of a wind farm in Pacifica with a 

low interest loan to the government of Pacifica. The wind farm's construction is 

projected to generate enough electricity to fulfill all energy needs where it is 

sited for the next 30 years. The electricity will be sold to users at a price that just 

covers the loan as well as to ensure long-term financial viability To seize this 

opportunity you have provided a low interest loan of $50 million to the 

government. You are aware that half of the development projects the World 

Bank enters into have been successful. You hope this wind farm construction 

project will be one of the successes. Ideally this wind farm construction project 

will help you advance your key challenge of achieving satisfactory progress on 

the development goals of Pacifica. 

 

 

3. The wind farm construction project will have 3 main stages, with each main 

stage comprised of several sub-stages. 

 
 

 

4. In the space below, please write a few sentences describing the positive 

outcomes for the wind farm construction project that you want to accomplish. 

 

_____________________________________________________________

_____________________________________________________________ 
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5. These are the positive outcomes for the wind farm construction project that you 

want to accomplish. Please describe some ideas you could use to successfully 

promote these positive outcomes. 

 

_____________________________________________________________

_____________________________________________________________ 

 

6. Please complete the table below to outline how you will allocate the $50 million 

to the wind farm project. You can allocate any amount as long as the total does 

not exceed $50 million. To help you make that decision, a description of the 

sub-stages in each major stage is provided.  

Engineering 

______ Detailed technical feasibility analysis 

______ Engineering design 

______ Electrical design 

Construction 

______ Turbine tower construction 

______ Turbine generator installation 

______ Underground electrical cabling 

______ Sub-station construction 

Operation 

______ Staffing 

______ Commissioning 

______ Market Launch 

 

 

7. You have completed the first series of decisions in the wind farm construction 

project. The project has commenced and a period of time has passed since you 

allocated your funds to the project sub-stages.  The wind farm construction 

project is well underway. You are aware that all funds allocated to the 

Engineering stage have been spent. At a key project status meeting, your staff 

report that the turbine tower construction sub-stage is $1 million over budget. 

Your staff have also provided you with 2 possible courses of action, Options A 

and B.  With Option A you have a 25% chance of gaining $1.8 million and a 

75% chance of losing $0.6million. Option B has a 75% chance of gaining $0.3 

million and a 25% chance of losing $0.9 million. You wish to make the right 

choice so you brief the World Bank's consultants and ask for guidance. You are 

told that, given both these options and due to developments in the global 

environment such as the global economy and donor activity, your key challenge 

to achieve satisfactory progress on the development goals of Pacifica has a 75% 

probability of success With this information in hand, please indicate which 

option you would choose. 

 Option A has a 25% chance of gaining $1.8 million and a 75% chance of 

losing $0.6 million 

 Option B has a 75% chance of gaining $0.3 million and a 25% chance of 

losing $0.9 million 
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9. Due to donor countries increasing contributions to the World Bank, you have 

additional funds for the wind farm project.  You now have a total of $50million 

to reallocate to the remaining stages of the wind farm project. Keeping in mind 

the positive outcomes you specified earlier for the project: __, you need to 

decide how to distribute this $50 million to the remaining wind farm sub-stages, 

including the Turbine Tower construction sub-stage.  The table below shows the 

allocations you originally made and the status of each stage 

 

Stage 

Original Allocation $ 

(reproduced from 

Question 6) 

Engineering 
 

Detailed technical feasibility 

analysis 
 

Engineering design  

Electrical Design  

Construction  

Turbine tower construction  

Wind Turbine  installation  

Underground Electrical cabling  

Sub-station construction  

Operation  

Staffing  

Commissioning   

Market Launch  

 

 

10. Please complete the following table to reflect the changes you propose to make 

to the fund allocations.  You can allocate $50 million to the remaining sub-

stages in any manner you choose, with amounts starting from $0 upwards (1.4 = 

$1.4 million).     Please enter your decisions into the table below.   

Proposed Re-Allocations 

______ Construction 

______ Turbine tower construction In progress 

______ Turbine generator installation Not Started 

______ Underground electrical cabling Not Started 

______ Sub-station construction  Not Started 

Operation 
______ Staffing  Not Started 

______ Commissioning Not Started 

______ Market Launch  Not Started 
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12. It is now some time since you made the re-allocations.  You have utilized 70% 

of the $50 million. You need to prepare a country report for the Board of 

Governors on the advances made on the development goals of Pacifica.  In 

particular you need to consider new information that the government of Pacifica 

has bowed to popular pressure and significantly reduced the charges for 

electricity consumption. This means that the revenue generated by the wind farm 

will not be sufficient to repay the loan from The World Bank. Following your 

report to the Board of Governors, you are asked to make a recommendation: 

Should you invest the last 30% of the loan to finish the wind farm project? The 

funds that are not used will be spent on a solar panel electricity generation 

programme for isolated local communities. 

 Yes 

 No 

 

13. Please enter a figure between $0 and $15 million into the space provided as the 

amount you wish to invest to finish the wind farm project. 

______ million is the amount  I will invest to  finish the windfarm project . 

 

14. You are almost finished, there are just 2 screens to go after this one.  

______ Using the sliding scale, please estimate the chances that the wind 

farm project will be successful WITHOUT  the last of the funds. 

______ Using the sliding scale, please estimate the chances that the wind 

farm project will be successful  WITH the last of the funds.  

 

15. You have reached the last two questions. Please provide a bit more information 

about yourself by answering the questions below: 

Age  Gender 

Please enter 

your age 

For how many 

years (in total) 

have you lived 

in Australia? 

Male Female 

_______ _______   

 

16. Which ethnic group do you identify most with? 

 

17. That was the last question. Thank you for completing this study. This page 

provides information about the study. The  study you completed was actually 

one version of several. Each version  differed slightly in the words used to 

describe the situation facing the organisation and the information we asked you 

to provide in the scenario. It  is important to emphasise that the scenario was 

hypothetical and there are no correct or incorrect answers. The study you have 

just completed does not reflect in any way on your ability, knowledge or 

personalityYour generosity with your time and effort is greatly appreciated. 

Thank you once again for participating in this study. 

 




