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Abstract 
 

Decision makers in capability development face complex trade-offs between cost, risk and 

operational effectiveness, yet their choices are ultimately influenced by human judgement. While 

Analysis of Alternatives (AoA) provides a framework for rigorous quantitative evidence, the 

behavioural dynamics that shape final investment decisions remain largely unexplored. This study 

introduces a simulation-based experiment designed to observe how individuals navigate these 

complex trade-off spaces and respond to uncertainty. Participants act as strategic decision makers 

tasked with allocating resources in a scenario-based wargame that reflects real world AoA 

challenges. Their decisions are analysed to identify patterns in risk appetite, bias, collaboration and 

adaptability. This study aims to reveal how behavioural factors affect the interpretation of analytical 

evidence, offering insights to improve how AoA results are communicated, understood and used in 

capability development.
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1 Introduction 

1.1 Background 

At its root, cost analysis is a tool which enables the informed decision making of investment choices. 

The decision on whether to proceed with a certain programme based on a high level, Rough Order of 

Magnitude (ROM) estimate is such a decision, as is assessing contractor proposals from industry 

before a selection is made. It is the role of the cost analyst to inform these decisions with rigorous 

evidence, although it rarely fall upon them to participate in the decision making itself. In fact, it is 

commonly the case that the analysts and decision makers never meet. This discrepancy creates a risk 

that the evidence from the analyst is misinterpreted or misunderstood by the decision maker.it could 

also be the case that the presentation of the results by the analyst creates the wrong narrative and 

unintentionally creates biases, despite analysis being objectively correct. 

The Analysis of Alternatives (AoA) is a multi-disciplinary form of analysis combining cost analysis and 

Operations Analysis (OA) (or Operations Research) to assess selected or identified Alternatives. 

Factors assessed include cost but can also include several other factors, including Operational 

Effectiveness (OE), Risk and timeline considerations. It is frequently used in public procurement to 

balance which Alternatives best meet the requirements for the investment. Despite cost analysis 

usually being high level at this stage, different interpretations of results could see a programme take 

completely different Courses of Action (CoA) where costs could differ by billions of dollars. 

This study investigates how human factors affect decision making in the AoA process. It explores how 

analytical narrative, leadership pressure and behavioural biases influence evidence-based decision 

making. 

1.2 Hypotheses 

To test these effects, this study identified four specific hypotheses that were tested through a 

narrative-based simulation that put participants into the shoes of decision makers. The hypotheses 

are listed below:  

(H1) Participants will report higher confidence in decisions supported by a strong 

narrative, regardless of the underlying evidence. 

(H2) Participants who infer lower leadership satisfaction will exhibit more risk-averse 

resource allocation decisions in subsequent rounds. 

(H3) Participants will favour alternatives with less uncertainty over alternatives that are 

likely to produce better results, even when supported by the available evidence. 

(H4) Participants will maintain initial resource allocations beyond the point at which the 

game state indicates they are no longer optimal. 
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2 Methodology 

2.1 Methodology Introduction 

These Hypotheses were derived from a combination of known areas of interest and more novel 

ideas. The known areas of interest were initially discovered in a study conducted by Sirius Analysis in 

2025 (Sirius Analysis Ltd, 2025)1 which identified lessons learned in AoA taskings and capability 

development more broadly. These hypotheses were tested through a developed narrative-based 

simulation which placed participants into the position of key decision makers presented with AoA 

evidence. They were asked to select Alternatives, rate confidence and provide justification for 

decisions. 

2.2 Simulation Design 

The simulation took the form of a turn based, narrative driven game consisting of 5 rounds where 

participants played the part of a key decision maker in a fictional context. Working with a facilitator, 

they were presented with a different AoA scenario each round to address different problems. Cost 

estimates and Relative OE scores were presented in ranges with a minimum, most likely and 

maximum. The participant was asked to pick an Alternative each round, provide a quick justification 

and rank their confidence in their score from 1 (very low) to 5 (very high), where 3 represented a 

middle point between the two. The turn-based structure enabled a clean testing of hypotheses 

where a baseline could be set in the first round and factors could be added to test different elements 

of the study. 

The objective was to create the most operationally effective portfolio possible. This final score was 

calculated by taking the sum of the actual OE scores which was only revealed at the end of the game. 

The two constraints the participant had to navigate were budget and leadership favour. Budget was 

set at the start of the game to last the 5 rounds. The actual cost value of selected Alternatives was 

deducted from the budget and was revealed at the start of each round. Leadership favour was 

implemented to replicate pressure from superiors and political factors. Leadership direction wouldn’t 

necessarily align with the most cost-effective Alternative and going against leadership direction could 

ultimately result in a game loss. This created an artificial sense of accountability. 

The game used a Microsoft PowerPoint “front-end” which introduced the scenario, presented rounds 

and prompted discussion between the facilitator and participant. The “back-end” was developed on 

Microsoft Excel and was only visible to the facilitator. It calculated budget, OE score, leadership 

favour, and captured confidence ratings and decision justification for each round. The game started 

with a briefing of the roles, objectives, assumptions and the context to the participant. After which, 

the rounds started which were broken up into four sections as shown in Figure 1. 

 

Figure 1: Game turn structure. 

 
1 Customer name redacted 
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The Council Brief introduced each round. The participant was updated on their budget, new problem 

statement and leadership signals. This consisted of the strategic direction for the round and the 

participants overall favour with leadership. Strategic direction did not explicitly state a preferred 

Alternative(s) but did convey a preference for an outcome; these will be discussed later. Going 

against set direction in a round would decrease the participants favour with leadership which was 

also conveyed during the council brief. 

The Analysis of Alternatives round presented the Alternatives to participant correlating with the 

problem statement set in the Council Brief. A brief description of each Alternative was given, a table 

of OE and estimated cost ranges and a corresponding Combined Operational Effectiveness 

Investment Appraisal (COEIA) graph. The slide also provided any extra required information 

depending on the round. Participants were asked to choose an Alternative using the data and 

constraints provided. 

Confidence & Justification was a section that prompted discussion after an AoA decision had been 

made. Participants were asked to score their confidence in their decision and provide a brief 

justification which were recorded by the facilitator. 

Round wrap-up was an opportunity for the facilitator to provide a summary on the round and take 

any outstanding questions. 

2.3 Round Structure 

Utilising the round structure enabled the hypothesis to be tested sequentially. Factors could be 

introduced to the game to create scenarios where individual hypotheses could be more easily 

measured against. Whilst the rounds were set up to establish a baseline in round 1 and use the 

subsequent four rounds to focus on a single hypothesis, behaviour attributed to any of them could 

be recorded throughout the game. This allowed for multiple data points to be taken in some 

instances. Table 1 presents the decision scenario used in each round, primary hypothesis test and 

design elements used to test primary hypothesis. 

Table 1: Round Structure 

Round Decision Scenario Primary Test Design Element 

1 Comms Hardening Baseline   

2 Fuel Supply (H3) Uncertainty Aversion High-capability uncertain vs. low-capability certain 
options 

3 Anti Drone (H1) Narrative Driven 
confidence 

Same Alternative placement with increased narrative 

4 Fuel Supply - 
Remediation 

(H4) Sunk Cost Choice to cancel round 2 choice or repair at high cost 

5 Cyber Defence (H2) Leadership signal 
influence 

Leadership direction conflicts with optimal decision 

2.4 Simulation Participants 

A total of 12 participants from the defence analysis community took part in the study, spanning a 

range of backgrounds and experience levels. Cost analysts represented the largest group (𝑛 = 6, 

50%) with other participants drawn from OA, Subject Matter Expert (SME) and defence legal roles. 

These participants were recruited through professional networks. Experience levels ranged from 1 to 

26 years in a relevant discipline categorised into 3 bands: early career (≤2 years, 𝑛 = 6), mid-career 

(7-11 years, 𝑛 = 5) and senior (≥18 years, 𝑛 = 2). The participants were weighted towards earlier 

career stages but provided sufficient evidence to examine whether experience influenced decision 

makers. 
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3 Results 

3.1 Round 1 Results 

Round 1 established a baseline with no additional design factors or leadership direction added. CoA’s 

increased in cost, OE and uncertainty simultaneously. 4 participants selected Alternative 2 (33.33%) 

and 8 selected Alternative 3 (66.67%). No player selected CoA 1 despite its slightly better than 

average cost-effectiveness or Alternative 4, which had a slightly lower cost effectiveness but highest 

most likely OE. The mean confidence during round 1 was 3.83 out of 5. The choice results for Round 

1 are presented below in Figure 2. 

 

Figure 2: Round 1 Alternative choice results 

3.2 Round 2 Results 

Round 2, designed to test (H3) Uncertainty Aversion, included 2 Alternatives with higher-than-

average cost-effectiveness and high uncertainty (Alternative 2 and 4) and 2 with lower-than-average 

cost-effectiveness and low uncertainty (1 and 3). 2 Participants (16.67%) selected Alternative 1, with 

the remaining 10 opting for Alternative 2 (83.33%). The mean confidence score for round 2 was 3.50 

out of 5. The choice results for round 2 are presented below in Figure 3. 

 

Figure 3: Round 2 Alternative choice results 
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3.3 Round 3 Results 

Round 3, which was aimed at testing (H1) Narrative Driven Confidence, introduced a set of 

Alternatives arranged in a similar format to round 1, where Alternatives increase in cost, 

effectiveness and uncertainty simultaneously, with an increased narrative around context and 

analysis methods. 1 participant selected Alternative 1 (8.33%), 2 selected Alternative 2 (16.67%), 8 

selected Alternative 3 (66.67%) and 1 selected Alternative 4. The mean confidence score was 3.14. 

The choice results for round 3 are presented below in Figure 4. 

 

Figure 4: Round 3 Alternative choice results 

3.4 Round 4 Results 

Round 4 was designed to test (H4) Sunk Cost and was arranged differently to the other AoA’s and 

presented participants with a realised risk related to their round 2 decision. Alternative 1 gave them 

the choice to fully repair the capability for $80 million, Alternative 2 offered a partial fix (45% of 

original OE) for $40 million or accept failure, recovering only 15% of original OE for no cost. 4 

Participants (33.33%) selected Alternative 1,  6 (50.00%) chose Alternative 2 and 2 (16.67%) selected 

Alternative 3. The mean confidence score was 3.17 out of 5. Round 4 results are presented in Figure 

5. 

 

Figure 5: Round 4 Alternative choice results 
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3.5 Round 5 Results 

Round 5, which tested (H2) Leadership Signal Influence, presented 2 Alternatives (1 and 4) which 

were objectively superior in terms of cost effectiveness, 2 (2 and 3) which were least cost effective 

but were signalled preferred by leadership. Alternatives 3 and 4 also had larger uncertainty bounds 

than Alternatives 1 and 2. 1 Participant (8.33%) chose Alternative 2, 8 (66.67%) chose Alternative 3 

and 3 (25.00%) chose Alternative 4. None of the participants chose Alternative 1. The mean 

confidence score was 4.17 out of 5. Round 5 results are presented in Figure 6. 

 

Figure 6: Round 5 Alternative choice results 

3.6 Confidence Scores 

Confidence scores varied between rounds. Mean confidence decreased from 3.83 in round 1 to 3.17 

in round 4, before increasing sharply in round 5 to 4.17. Minimum and maximum confidence scores 

followed a similar trend, decreasing or remaining stationary between round 1 and 4 before 

increasing in round 5. The trend over the rounds is presented below in Error! Reference source not 

found.. 
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Figure 7: Confidence scores over rounds 

 

Table 2: Confidence ratings over rounds 

Round Min Mean Max 

1 3 3.83 5 

2 2 3.50 5 

3 2 3.42 5 

4 1 3.17 4 

5 3 4.17 5 
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4 Discussion 

4.1 (H1) Narrative Driven confidence Discussion 

 

Participants will report higher confidence in decisions supported by a strong narrative, regardless of 

the underlying evidence. 

 

The primary test for H1 was round 3, where the mean confidence in participants decision making 

dropped from 3.83 in the round 1 baseline to 3.42 in round 3, representing an average confidence 

reduction of over 10%. This clearly indicates that in this case, the narrative around the AoA did not 

increase decision confidence. In-fact, a more granular description of the analysis may have 

highlighted extra factors to consider, reducing confidence. 

The results of Round 3 are observed to be more dispersed than any other round, with 66.67% 

selecting Alternative 3 and the remaining 33% spread across the other Alternatives. It is the only 

round in which participants selected 4 distinct Alternatives which goes further in displaying the lack 

of convergence generated by this round. 

Whilst confidence was not improved by a narrative in the case of this study, the qualitative data 

recorded from the justifications given does indicate that narrative could have affected decision 

making in some capacity. Of the 9 participants who chose Alternative 3 or 4 (highly effective 

Alternative’s), 3 of them, or 33.33% justified their decision in part with a narrative-based reason; 

using phrases along the lines of “assuring public confidence” and “capable solution needed to 

combat threat”. 

Many participants recorded leadership signalling as part of their decision justification, indicating that 

results may have been affected by other factors (see limitations) 

4.2 (H2) Leadership Signal Influence Discussion 

 

Participants who infer lower leadership satisfaction will exhibit more risk-averse resource allocation 

decisions in subsequent rounds. 

 

Despite signals from leadership being present throughout the simulation, the effects were most 

observable during round 5. Alternative 1 and 4 were clearly more cost effective than 2 or 3, directly 

contradicting the strategic direction given by leadership which indicated that neither 1 or 4 would be 

preferable. 75% of participants opted to align with leadership direction, with at least 1 participant 

citing that they selected Alternative 4 as it was the last round and that they had the budget and 

another acknowledging 4’s superiority despite leadership direction. Therefore, it is valid to conclude 

that in the case of this study, leadership direction did supress optimal decision choices. 

Another observable trend is compliance rate between rounds 2 and 5 (1 had no set direction). 

Compliance with leadership direction was 100% during round 2, fell to 83.33% for round 3 and 4, 

dropping again to 75% in round 5 which could indicate fatigue with leadership direction over time or 

other factors like budget constraints. with 50% of participants going against leadership direction at 

some point. 
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4.3 (H3) Uncertainty Aversion Discussion 

 

Participants will favour alternatives with less uncertainty over alternatives that are likely to produce 

better results, even when supported by the available evidence. 

 

The simulation was designed to test this hypothesis in round 2, which presented Alternatives 2 and 4 

as higher cost effectiveness and higher uncertainty than Alternatives 1 and 3 which had lower 

uncertainty and were clearly lower in cost effectiveness. The result of this round was that 10 

participants (83.33%) selected Alternative 2, directly contradicting the hypothesis. Diving into the 

nuance, however, 10 participants cited leadership direction in their answer, which indirectly deterred 

against Alternative 4, without citing uncertainty at all. In fact, the 2 remaining participants who 

selected Alternative 1 explicitly cited uncertainty as the driving reason for their decision, indicating 

that participants who spotted the uncertainty gap made the conscious decision to avoid it. 

Although the competing signals from uncertainty and leadership is a weakness in the study design, 

there is evidence to suggest that uncertainty can cause risk adverse behaviour in decision making. 

4.4 (H4) Sunk Cost Discussion 

 

Participants will maintain initial resource allocations beyond the point at which the game state 

indicates they are no longer optimal. 

 

Round 4 gave participants the option of fully repair, partially repair or accept the failure of the 

capability they selected in round 2. Most participants opted to salvage 45% of their capability for $40 

million (6 participants, 50%) or fully repair for $80 million (4 participants, 33.33%). Indicating that 

83.33% chose to defend their resource allocation from round 2 when the game state indicated this 

may not have been optimal. This is exacerbated by the fact that all participants chose either 

Alternatives 1 (2 participants) or 2 (10 participants), representing the least costly or effective in the 

first instance. This effect is compounded when delving into the data further, with 1 participant opting 

to fully repair their Alternative 1 decision from round 2. Another participant who selected Alternative 

1 cited that the only reason they selected to partially repair their capability was because they didn’t 

have the budget to fully repair it. 

A point in contrast, however, was that leadership direction highlighted a preference for continuity, 

actively deterring against accepting failure. Although when looking at decision justifications, 

leadership is only cited once as a driver in this round. 

4.5 Other Discussion 

An interesting observation that fell outside of the explicit hypothesis was that average confidence in 

senior practitioners was markedly lower than the cohort average, with seniors noting an average of 

2.70 compared to a group average of 3.62. It is possible that increased experience reduces the 

likelihood of inflating confidence in results. Both senior practitioners that participated in the study 

were cost analysts, so it can’t be ruled out that the trend could be derived from role rather than 

experience. In depth discussion of this observation is out of the scope of this paper but could be 

investigated further. 
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4.6 Limitations 

Despite reasonable conclusions being drawn from this study, there are obvious limitations. The most 

notable of these are listed below. 

1. Sample size. Time constraints and participant availability limited the number of participants 

who participated in the study to 12. It is very likely that anomalous individual behaviour had 

a disproportionate impact on findings. 

2. Design errors H1 and H3. In the case of round 3, it was difficult to differentiate between 

decisions driven by narrative and decisions driven by leadership signal. In the case of round 

2, differentiating between decisions made based on uncertainty and those based on 

leadership signals. It isn’t clear what conclusions can be drawn from these.  

3. Erratic spending on final round. Participants were made aware that there were 5 rounds in 

the game. This increased the volatility of spending of remaining budget on the final round, 

possibly skewing results. 

4. Leadership accountability. Although the leadership oversight mechanic went a way to create 

a sense of consequence, participants ultimately knew that they were participating in a game 

in a fictional scenario where their decisions have no real consequences. This could have the 

effect of exacerbating risk-seeking behaviour in the scenario. 
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5 Conclusions 
This study recommends the following: 

1. Limit strategic preferences exposure during evidence-based decision making. Leadership 

direction formed the most cited reason for Alternatives being selected during this study and 

many participants felt as if it restricted decision making. In National or internation capability 

development, escaping politics is almost impossible. A way to limit influence could be 

rotating staff on assignments after certain milestones or deliverables and introducing new 

staff with less existing knowledge of a programme. 

2. Maintain risk registers to mitigate against sunk cost. This study goes to show that even 

experienced analysts can choose to maintain initial resource allocation after it becomes sub-

optimal to do so. By focussing on risk management, show-stopping risks can be mitigated or 

pre-empted before they are realised. 

3. Educate staff on the effects of uncertainty on decision making. Uncertainty was an under-

cited reason behind decision making in this study, being referenced only by experienced 

practitioners. Many participants made decisions based on the most likely values with no 

regard for large uncertainty. On the other hand, too much emphasis on uncertainty can 

create undue risk-aversion. A middle ground must be found to make the most informed 

decisions. 

4. Explore the effect of narrative on evidence-based decision making. This study identified 

that narrative did indeed have an impact on AoA decision making, although the nature of 

that impact is not immediately clear. 

5. Investigate the effect of experience on Analysis on the confidence of analysis. This study 

identified that there may be a trend where more experienced professionals record lower 

confidence in their decisions. Or visa-versa, less experienced individuals will over inflate their 

confidence. 

6. Investigate the effect of group dynamics on decision making. This study focussed on 

individuals. Key decisions will be made by larger groups that dilute the effect of individuals. 
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