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The Applied Risk Management Specialty Group of the Society for Risk Analysis
(SRA) identified a need to define, characterize, and improve risk analysis quality,
specifically its quality in supporting risk management. To address that need, they
drew on prior research and experience to develop the Risk Analysis Quality Test,
the RAQT, a list of 76 questions, each asking if a risk analysis satisfies an aspect
of risk analysis quality. The RAQT is both a definition of risk analysis quality,
and a “spotter” of shortfalls, providing a language with which to describe then
address possible shortfalls. The 76 questions were compiled by a working group
based on risk science knowledge and on shortfalls they had observed in practice.
With this study, we demonstrate that, simply by defining an explicit process to
characterize risk analysis quality, the RAQT can improve risk analysis quality on
several levels. We describe applications of the RAQT at each of three levels: 1)
to evaluate risk analysis reporting within a large project; 2) to critique and
suggest improvements for describing risk; and 3) more strategically, as a basis
for orienting an organizational culture around awareness and management of risk.
Finally, we discuss the implications of our study. This paper contributes to the
risk analysis body of knowledge and practice by demonstrating the critical role of
risk analysis quality assessment to identify shortfalls in risk characterization and
communication, and the role of organizational culture in shaping how effectively

risk analyses can guide risk management.
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1. Background

Beginning in 2015, members of the Applied Risk Management Specialty Group
(ARMSG) of the Society for Risk Analysis (SRA), identified a strategic concern: the
variable quality of risk analyses intended to support risk management by defining,
characterizing, and communicating risks. To address that concern, the ARMSG
convened SRA webinars and roundtable panels at SRA conferences in the years from
2015 through 2020, with extensive email group work between SRA conferences. Out of
that process evolved a working group of 19 risk analysts, who became the 19 authors of
the Risk Analysis Quality Test, the RAQT, described in this paper. The RAQT is an
instrument and a process that provides a standardized language and a logical framework
for evaluating the quality of risk analyses, where that language and framework can be
applied for different purposes in a variety of areas. The 16-page RAQT document was
approved by the SRA Council in 2020 and can be found in Lathrop et al. (2020).

The objective of this paper is to describe the RAQT and present insights gained
from three applications of the RAQT. We begin by explaining the development of the
RAQT and its rationale. Then, starting with Section 5, we present three sections, each
written by a different author, with a different perspective, each describing a different
application of the RAQT:

e Insection 5, Author 2 presents an application of the RAQT to evaluate the risk
analysis and reporting within a large infrastructure project, and highlights the
importance of the RAQT to improve communication among analysts and
decision makers. Doing so also improves trust by the decision makers in the

analysis.



e Insection 6, Author 4 uses the RAQT to identify and describe two main
problems with risk matrices, posits solutions to those problems, and considers
why risk matrices are widely used despite their flaws.

e Insection 7, Author 3 presents an analysis of the RAQT as an element of culture
and as a potential driver of cultural change in organizations. Those changes can
bring possibilities for developing a functional culture that enhances risk analysis
quality and risk management.

The three applications represent three ‘fronts’ in a ‘campaign’ to improve how risk
analysis supports risk management. The RAQT enables: improvements in analyzing risk
and communicating that analyzed risk to decision makers to support risk management,
improvements in effective characterization of risk via proper formats to be used by risk

managers, and improvements in the risk management culture of organizations.

2. RAQT Rationale, basis of knowledge, and scope

2.1. Rationale

The RAQT draws on studies of risk assessment and management maturity models
rooted in the assumption that organisations and projects are more successful and
profitable when risks are managed effectively (Cagliano, Grimaldi, and Rafele 2015).
Risk management systems are mature when they have clear objectives, plans, resources,
monitoring, controls and measures that enable data gathering and system adjustment
(Zou, Chen, and Chan 2010). Many risk analyses are structured as matrices (e.g.,
Macgillivray et al. 2007) or questionnaires that require evaluation by risk professionals
(e.g., Hopkinson 2012). Risk management maturity models, for example, the Generic
Risk Management Maturity Model examines strategy and policy, top management

commitment, culture and personnel knowledge, risk assessment, risk treatment and



mitigation, and monitors and reviews processes by assessing responses to statements
about each of those areas (Hoseini, Hertogh, and Bosch-Rekveldt 2021). Challenges
relating to the accuracy, cost-effectiveness and usefulness of risk assessment and
management systems may be addressed by critiquing processes (Aven and Heide 2009).

Focusing on processes also identifies improvement areas and sheds light on how
improvements can be made (Dahlin 2020). One way to explore these challenges and
assess risks is to take a shortfall-based approach. For example, Rae, Alexander, and
McDermid (2014) draw on nine risk assessment peer reviews, literature, and the three
authors’ experience of reviewing risk assessments to develop a list of 78 shortfalls.
Completing the shortfall-based measure provides insights into the completeness, realism
and appropriateness of risk assessments. We extend Rae et al.’s study in two ways.

First, by basing the RAQT on the experienced shortfalls of the 19 authors, which
resulted in 15 RAQT categories listed in Section 2.3. Second, by a deep exploration of
uncertainty and knowledge due to their key role in probabilistic risk assessments, in line
with current risk science (Society for Risk Analysis 2018a). Additionally, we extend
prior evaluations of the quality, transparency, and usefulness of decision making for risk
assessments (Fenner-Crisp and Dellarco 2016) by using a checklist to identify potential
shortfalls of a risk analysis, exploring whether each quality criterion is met and, in
doing so, improving transparency of the process.

The RAQT complements prior measures by offering a shortfalls-based
questionnaire that focuses on the quality of risk analysis. The intention is to create a
measure with widespread applicability that is not restricted to a specific sector, agency
or application. Our measure is based on the principles that decision processes are
distinct from outcomes (Edwards 1984) and that processes are more effective when they

stimulate reflection and thought (Pasman, Rogers, and Mannan 2017). Our goal was to



define and characterize the quality of risk analyses and provide insights into how to
improve that quality to inform decision-making. To achieve this goal, the ARMSG set
up a rationale that defined risk analysis quality, and a way to characterize that quality,
based on a set of inter-related criteria presented in the next section.

2.2. Basis of knowledge and scope

The basis of knowledge applied by the ARMSG included knowledge established by the
fundamental documents of risk analysis compiled by the SRA, in particular the Risk
Analysis Fundamental Principles (SRA, 2018a) and the SRA Glossary (SRA, 2018b).
Then the ARMSG added to that basis the combined experience of the 19 RAQT authors
with shortfalls in risk analyses each of them had experienced or observed (Lathrop,
2020).

In the course of identifying and compiling shortfalls, the ARMSG found that
four interrelated scope assumptions were critical to the development and application of
the RAQT. As a first scope assumption, they defined risk analysis to include all the
elements of risk analysis in practice: risk identification, stakeholder involvement, risk
assessment, risk evaluation, risk communication, risk management decision advising,
and risk governance, in line with SRA tradition (SRA 2018a,b). Then there is a second
scope assumption concerning the fundamental logic underlying the RAQT: the quality
of a risk analysis should be assessed based on how well that risk analysis informs its
multiple audiences, who likely have different interests and concerns. That position
leads to a third scope assumption: defining risk analysis quality that way directly
expands the scope of processes to be considered, not only the risk analysis itself, but
also the upstream elements e.g., data acquisition, subject matter expert elicitations,
stakeholder involvement, the downstream elements e.g., how the risk analysis is

embedded in the relevant organization chart determining its role in decisions, and its



intent and position in the event sequence e.g., is the risk analysis to defend a decision
already made or is it to advise a decision to be made? Finally, a fourth scope
assumption is that the risk management culture of the organization plays a key role in
how a risk analysis is conducted and how its results are applied. The corollary is that
the scope of the process of risk management associated with a risk analysis includes
considerations of the culture of the organization performing the risk management.

The RAQT defines and represents risk analysis quality in operational and readily
understandable terms. It is operational and concrete in that it is based on identification
of shortfalls considered against a defined list of possible shortfalls. Thus, the RAQT
promotes full disclosure by developing risk management decision makers’ awareness of
shortfalls and the implications of each such shortfall for their project or organisation. In
doing so, the RAQT provides a language that facilitates communication among parties
(e.g., analysts, risk management decision makers, stakeholders) about how to improve
risk management and encourages a culture that supports risk analysis quality.

The structure of the RAQT reflects the authors’ intentions to define, characterize
and improve the quality of risk analyses. The identified shortfalls consider evaluations
of processes rather than absolute scores with pre-defined levels to differentiate high-
and low-quality analysis. Moreover, the RAQT aims to stimulate thinking about all
aspects of risk analysis and avoid assumptions that doing well in one area compensates
for lack of attention to another area. Rather, we take the view that one shortfall may not
be compensated for by high performance elsewhere. Thus, the RAQT evaluates risk
analysis quality by identifying shortfalls, flagging and disclosing them to the relevant
audiences, and characterizing their implications rather than an overall rating approach.
In that sense, those potential shortfalls may be considered as criteria of risk analysis

quality.



To identify shortfalls, members of the ARMSG conversed in many meetings and
emails about what shortfalls each of them had experienced, along with shortfalls based
on risk science criteria they considered key while maintaining a broad scope to cover a
range of possible shortfalls. Next, the authors arrived at a Boolean union, taxonomized
list of 76 possible shortfalls to check for. Each shortfall is phrased as a question with
answers “yes” (that aspect was addressed in the risk analysis process and is not a
shortfall), “no” (that aspect was not addressed in the risk analysis process and so is a
shortfall), or “does not apply.” We work from the assumption that any risk analysis is
apt to have a number of shortfalls. Therefore, the goal of improving risk analysis
quality is approached not by striving for perfection but rather by disclosing those
shortfalls, characterizing them and, where possible, estimating their implications to all
audiences in a clear and comprehensible manner.

2.3. Description of the RAQT

The RAQT is a list of 76 questions, where each question describes an aspect of risk
analysis quality that is a potential shortfall, e.g. the first question: “Is the goal of the
analysis clearly described and announced?” As mentioned, each question has one of
three answers, yes, no, or does not apply depending on the scope and aim of the risk
analysis application. The 15 categories of the RAQT are listed below.

A. Framing the Analysis and Its interface With Decision Making

B. Capturing the Risk Generating Process (RGP)

C. Communication

D. Stakeholder Involvement

E. Assumptions and Scope Boundary Issues

F. Pro-Active Creation of Alternative Courses of Action

G. Basis of Knowledge



H. Data Limitations
I. Analysis Limitations
J. Uncertainty
K. Consideration of Alternative Analysis Approaches
L. Robustness and Resilience of Action Strategies
M. Model and Analysis Validation and Documentation
N. Reporting
O. Budget and Schedule Adequacy

These 15 categories spell out the very broad scope of risk analysis quality that
emerged from an empirical and experience-based process. We note that this shortfall-
based RAQT distinguishes it from a typical guidelines, documents, regulations and
maturity models. Combining the experiences and knowledge of the authors with
insights from the literature resulted in a list of shortfalls more likely to occur in the real
world than either an abstract analysis or a purely literature-based approach. To balance
completeness with ease of use, the RAQT questions were characterized with broad
scopes to cover a broad range of possible shortfalls. A corresponding criticism can be
that there is no assurance of completeness and there could be other potential shortfalls
not listed in the RAQT. Therefore, we consider the RAQT a living document to be

improved over time.

3. Objectives and scope of this study

As explained in the previous sections, the RAQT is shortfall-based, and so its
performance can be tested by exploring how successful it is in identifying shortfalls in
ways that aid decision makers in selected contexts. The aims of this study are, 1) to

apply the RAQT, 2) to assess its capacity to surface shortfalls in risk analysis quality



and enhance decision-making, and 3) to explore how the process of using the RAQT

can alter the organisational context for risk analysis.

4. Overview of the three applications

Before we present the three applications in the next three sections, we make several
framing points. These are three independent and idiosyncratic examples of applying the
RAQT, each based on the very different interests, positions, and access to relevant data
and analyses of the three authors. In fact, each application is associated with a different
presentation delivered at the SRA Annual Conference 2022, with no prior coordination
among the authors. However, each application addresses the fundamental question:
What conclusions and insights can be drawn from applying the RAQT?

Differences in these three cases extend to which RAQT categories are most
relevant, and even to what applying the RAQT can accomplish. Sections 5 and 6
describe applying the RAQT to identify shortfalls, while Section 7 describes how
applying the RAQT can effect cultural change. In Author 2’s evaluation of a risk
analysis report, she cites six RAQT categories (Section 5). In Author 4’s examination
of the flaws of the risk matrix as a risk analysis format, he cites seven RAQT categories,
four of them the same as cited in Section 5, three different (Section 6). In Author 3’s
analysis of the RAQT as a potential driver of cultural change in an organization, she
posits that asking the RAQT questions, aside from discovering shortfalls, may also
encourage the development of organizational cultures that support high quality risk

analysis and the acceptance of risk analysis in guiding decisions (Section 7).



5. Applying the RAQT to improve project risk analysis processes

5.1 Application of the RAQT to a specific project risk analysis report

In the project management context, risk is a term that includes uncertain conditions,
factors and/or events that may have a negative or positive impact on project objectives.
Risk analysis is a critical project management process, especially in large-scale long-
duration projects. such as infrastructure projects that have significant economic,
environmental, and social impacts. During the evaluation stage of these projects, risk
analysis is usually carried out to assess technical and financial feasibility and find
solutions that would decrease risks and increase expected benefits from the project.
That analysis typically results in a risk analysis report being delivered to decision
makers.

Risk analysis is a knowledge-intensive process. Quantitative data, such as data
from previous projects as well as qualitative data such as subjective risk ratings
assigned by experts, are used as part of risk analysis. Risk analysis reports usually
include risk matrices to prioritize the project risk factors according to probability and
impact ratings and sometimes findings from probabilistic risk analysis such as Monte
Carlo simulations (see Section 6 for a critique of risk matrices). Risk analysis reports
can provide valuable input for decision making if the knowledge input, embedded
assumptions, and analysis outputs are communicated effectively.

The purpose of this study was to apply the RAQT as a reference to test the
quality of a risk analysis report prepared in the pre-construction stage of a major
tunnelling project carried out in Turkey, which had an investment cost of around 1.1
billion USD, and was constructed and operated by an international joint venture.

The risk analysis in this project was carried out to assess the risk factors leading to

delay and develop strategies to mitigate risks. The risk analysis report, prepared by an



international consulting firm, primarily included a qualitative risk assessment part that
reported 84 risk factors with Probability-Impact (P-1) ratings assigned by the project
team in a risk identification workshop and a quantitative part comprised of outputs of
Monte Carlo simulations showing the likelihood of achieving the as-planned completion
date (estimated by the joint venture) and contractual completion date. The decision
makers were expected to use the risk analysis findings to select the most appropriate
construction technology and prepare a risk management plan to minimize the risk of
delay. The report was 41 pages and application of the RAQT to the report took about
an hour. After applying each of the 76 questions of the RAQT to the report we found
that 3 questions were answered “does not apply,” 30 questions were answered “yes” and
43 questions were answered “no”. We further decided to rate the importance of each
question using a Likert scale of 1(very low) to 5(very high) to find out the most
important questions that would significantly decrease the overall effectiveness of the
risk analysis report in advising risk management decisions. The average significance
rating over the questions that were answered as “no” is 4.25 (out of 5) showing that
those factors can significantly decrease the quality of risk analysis. Reviewing the most
important criteria which were not met in the risk analysis report, they were found to be
largely in RAQT categories B (Capturing the Risk Generating Process), C (Risk
Communication), G (Basis of Knowledge), H (Data Limitations), L (Robustness and
Resilience of Action Strategies), and M (Model and Analysis Validation and

Documentation).



5.2. Conclusions from this application
Reviewing the criteria in the six categories just listed, we identified four key shortfalls:

(1) The risk generating process and mitigation process were not clear: According to
questions B2 and B3 of the RAQT, the Risk Generating Process (RGP) should
be explained clearly, taking into account the causal and associative links
between risk-related factors. (Here and with all later references to specific
RAQT questions, those questions are to be found in Lathrop et al., 2020). In the
report, the risk identification checklist, risk matrix and Monte Carlo simulation
results were presented without explaining the interrelationships between the risk
factors and variables used in the Monte Carlo simulations. The causal links
between risk factors, project vulnerabilities and delay scenarios were unclear,
blurring the description of the RGP. Without a clear description of the RGP
with its underlying assumptions (e.g., risk control strategies), the project risk
narrative was rather vague, and so not an effective basis to advise risk
management decision making. Over-emphasis on some of the risk analysis
findings (e.g., in this case, the probability distribution of the project duration and
tables showing statistical findings) without explaining the RGP makes it difficult
for the decision makers to make sense of the project risk. The report listed some
potential action items about risk mitigation but the effectiveness or robustness of
actions were not evaluated. Without a proper evaluation of the RGP and how
and to what extent the recommended actions may affect emergence of risk
events, decision makers can hardly interpret and use risk analysis findings.
Applying the RAQT generated the insight that without a clear description of the
risk generation and mitigation process, there can be no strong basis for risk

management decision making.



(2) The basis of knowledge was not characterized adequately: Questions G1 and
G2 of the RAQT are about characterizing the knowledge inputs into the risk
analysis and the strength of knowledge in terms of its adequacy to support
decisions. One of the basic weaknesses of the current risk analysis report stems
from the fact that the information/knowledge background was not clearly
presented. For example, the expert knowledge elicitation process behind the risk
ratings within the risk matrices and data used to define probability distributions
were not clearly presented, creating uncertainty about strength of knowledge and
reliability of risk analysis results. The importance of a clear RGP and
knowledge background emphasized by the RAQT points out the limitations of
risk matrices and highlights that they should be used with caution or
supplemented with other information.

(3) Poor risk representation and communication: Question C2 of RAQT asks
whether all the considerations for effective communication have been applied to
assure adequacy of risk communication between analysts and decision makers.
This was another weakness of the risk analysis report, where several visual
representations such as risk matrices and probabilistic schedules were presented
without demonstrating an integrated and coherent risk picture. It was apparent
that the analysts concentrated on the analytical parts of the report yet did not
consider how findings would be conveyed to the decision makers and the
context under which findings would be used by the decision makers to make risk
management decisions. Applying the RAQT highlighted the importance of
communication of risk analysis inputs, processes and findings in an appropriate
format that can be used to make reliable risk management decisions. The risk

matrices, although used very frequently in project management, do not provide a



proper format by giving a misleading picture of the risk generation process as
the risk factors are considered as independent from each other, sources-events-
consequences are not shown, and background knowledge and assumptions are
hidden within subjective ratings. Note that this is a different perspective on risk
matrices than that presented in Section 6.

(4) Lack of validation: Question M1 of RAQT asks about the validation process,
particularly if the validation meets the standards in this application area. The
risk analysis report did not include any information on if or how the results were
validated. Without validation and explanation of that validation to the decision
makers, those decision makers do not have an adequate basis upon which to trust

and incorporate the results of the report.

Points 1 — 3 above cover different aspects of communication from risk analysts to
decision makers. We have found that poorly communicated risk analysis results may
significantly decrease the value of risk analysis for decision makers and even decrease
their trust in risk analysis, as has been highlighted by several researchers, including
Thompson and Bloom (2000). If the risk analysis report comes across as a “black box,”
understandably decision makers will be less apt to effectively incorporate risk analysis
results into their thinking and decisions.

Based on the above evaluations of the specific application we studied, we
conclude that applying the RAQT provides insights that enhance processes by
identifying shortfalls as well as areas where processes are considered acceptable.
Within the context of project management, risk management is usually perceived as a
“tick-the-box exercise” rather than a value creation process (Willumsen et al. 2019;

Green and Dikmen 2022), which may be attributed to several reasons including the lack



of trust in risk analysis findings. Applying the RAQT has the potential to enhance the
quality of risk analysis processes and findings, which may also improve the trust of
decision makers in risk analysis. Applying the RAQT may also improve risk analysis
reports with better communication of risk-related knowledge/information, including the
RGP with its underlying assumptions and strength of knowledge (how strongly risk
analysis outputs can support a decision), as well as reporting information about
validation of results. We conclude that applying the RAQT can help managers to
consider risk analysis reports as fundamental and useful documents rather than
bureaucratic burdens, which would be a significant contribution to the practice of

project risk management.

6. Applying the RAQT to a risk analysis format, risk matrices and broader issues

of risk analysis quality
This section evaluates the RAQT as it can be applied to a traditional risk analysis
format, namely risk matrices. It addresses the specific question: What conclusions and
insights can be drawn from applying the RAQT to a risk analysis format? In particular,
if that format has shortfalls, does the RAQT discover and describe those shortfalls and
provide a basis for remedying them? Risk matrices — which are based on the
specification of one consequence and one likelihood category for each event considered
—are commonly used, but they can seriously mischaracterize risk, as thoroughly
discussed in the risk science literature (e.g., Aven 2017).

We applied the RAQT to risk matrices as a format, subjecting that format to

each of the 76 questions of the RAQT, with adjustments to the fact of being applied to a
format. In that review we found format shortfalls associated with seven RAQT

categories: B (Capture the Risk Generating Process), E (Assumptions and Scope



Boundary Issues), G (Basis of Knowledge), H (Data Limitations), | (Analysis
Limitations), J (Uncertainty), and M (Model and Analysis Validation and
Documentation). Then checking each RAQT question in each of those categories, a set
of relevant questions was identified as potentially interesting for further analysis. This
activity was carried out in less than one hour. Then a critical examination was
conducted for each of those elements, resulting in a final list of relevant and critical
questions for this specific evaluation. That process lasted a couple of hours. Some of
the questions needed considerable reflection as to what extent they were relevant for the
current evaluation. That finding applied in particular to category J on Uncertainty.

The above process resulted in identifying several interrelationships among those
elements, that could then be analyzed to identify two primary shortfalls: The first
shortfall is described by the B element of the test: Capturing the Risk Generating
Process (RGP) and its sub-element B.1.3 Comprehensiveness, are potential
hazards/events/scenarios “Not On the List” explicitly addressed? If, as with a risk
matrix, only one consequence is associated with each event, some scenarios may not be
covered by the assessment or the risk description. That is, with risk matrices the
potential spectrum of consequences is not addressed, but instead only one consequence
category is associated with each event. A main interest in risk assessments is to study
potential undesirable scenarios, but with a focus on only one category of consequences,
this normally reduces to a type of typical or average (expected) value. The second
shortfall is associated with the G element of the test: Basis of knowledge, and in
particular G1 and G2 questioning the basis and strength of knowledge, respectively. If
a traditional risk matrix is used, the strength of knowledge supporting the likelihood

judgments is not taken into account or presented. Yet it can matter a great deal for



advising risk management whether a likelihood of say 10% is based on strong or weak
knowledge.

Different sections of the RAQT discover different elements of shortfalls. For
example, some of the uncertainty elements of category J were found to capture issues
relevant for the first shortfall, in particular J10: Are the scenarios generated in a
process that strongly encourages “casting a wide net” to encompass as wide a range of
scenarios as called for to capture the uncertainties? As part of that same issue, J10
would question the appropriateness of using only one consequence category for the
event.

Having applied the RAQT to generate the above findings of two key shortfalls,
it is a short next step to apply those findings to generate recommendations to remedy
those shortfalls. Simply put, the shortfall that only one category of consequence is
associated with each event can be remedied by specifying event-consequence
combinations and assigning probabilities for those combinations. The second shortfall
can be remedied by including judgments of the strength of knowledge supporting the
probabilities. An alternative approach is to fix the consequence category (typically
reflecting severe consequences) and present a matrix covering the two dimensions
probability and associated strength of knowledge (Aven 2017).

It is natural to ask why traditional risk matrices are so much used, despite their
weaknesses. A main explanation can be the fact that many consultants and analysts
conducting risk analyses do not have a degree in risk analysis or risk science. They lack
the knowledge that such matrices could strongly misrepresent risk, and why. One hope
is that, if the RAQT is more widely known and applied, consultants and analysts would
be more apt to know of those shortfalls of risk matrices. However, other factors could

be in play, e.g., in practice, the focus is often on the application — the issues studied and



the decisions to be made — more than the risk science knowledge, the result being that
questions are not asked about the quality of the methods used. There is often pressure
on time and resources, and then it is easy to copy earlier work rather than generate new

insights.

7. RAQT as an element of culture and as a driver of cultural change in
organizations

Risk analysis quality may vary considerably depending on what, and how many,
shortfalls there are, which raises the question: What conclusions and insights about
organizational characteristics can be drawn from applying the RAQT? Culture, the
“shared values and basic assumptions that explain why organizations do what they do
and focus on what they focus on” (Schneider et al. 2017: 468), is one such
characteristic, and it has significant implications for risk analysis quality.
Organizational culture is deep and multi-layered (Schein 1983, 2017). At the first, and
deepest, layer are the taken-for-granted assumptions that become so deeply ingrained
they are below the conscious level of awareness. The second layer, also subconscious,
comprises the widely accepted beliefs about right and wrong, as well as the norms that
shape expectations about how people “should” think and act. The third layer comprises
the observable artifacts of culture, such as offices, websites, and procedures, that are
manifestations of the underlying beliefs, values, and norms. This third layer is where
the RAQT sits. It provides a structure and a language with which to detect, describe,
and communicate interpretations of risk analysis quality. As such, it is a visible cultural
artifact that provides an expression of assumptions regarding the nature of risk as well
as values and norms. Applying the RAQT is also evidence of the importance of risk

analysis processes.



By being a document that informs a set of practices, the RAQT is an observable
artifact akin to other sorts of artifacts. The implication is that, while the RAQT sits on
the third layer, the use of the RAQT is built on several layers of culture. That is, the use
of the RAQT in an organization is a representation of the first layer of culture i.e., the
assumption that risks have consequences for organizational functioning and that risk
analysis is important. Applying the RAQT also reflects the second layer of culture, i.e.,
values and norms, by demonstrating that risk analysis quality is sufficiently valuable to
be supported by behavioural norms.

Drawing on the project risk management example discussed in Section 5
illustrates how the RAQT connects with organizational culture. One shortfall identified
concerns RAQT question M1: “Is the model and analysis fully validated by normal
standards of validation in the area of practice that applies?” The answer to this question
was no, validation had not occurred. Viewing these practices through the lens of culture
shows their multi-layered nature. The deepest layer reflects assumptions about the
importance of developing models and carrying out analysis that is appropriate and
sufficiently rigorous. If it is assumed that that models and analyses require validation,
then norms of doing so develop and they are translated into observable practices.
However, if this assumption is not met, as is the case in the tunnelling example in
Section 5, then norms do not develop, and risk analysis practices cannot become part of
everyday risk management. The same line of argument applies to the other shortfalls
identified in Section 5. If it is assumed that risk analysis is not meaningful and does not
make a key contribution to risk management, then norms of communication and risk-
based decision making are not supported. The corollary is that knowledge sharing and

trust cannot thrive. By contrast, in organizations where the RAQT is embraced because



it readily fits with assumptions and norms, it will become a conduit for open and
collaborative discussions about risks analysis that ensure high-quality practices.

That the RAQT operates as a cultural artifact raises an additional point about its
potential to change elements of organizational culture that relate to risk analysis.
Organizational cultures shift when leaders actively promote and support alterations in
assumptions, values and practices (Kim, Toh, and Baik 2022). The RAQT can be a
lever for those changes. Introducing the RAQT initiates a new set of practices that
improve the quality of risk analysis. Doing so signals that risk analysis quality is
organizationally important, and so alters the norms and values that are the second layer
of culture. Moreover, implementing the RAQT encourages conversations and
reflections that challenge the assumptions that typically rest unquestioned at the third
layer of culture. Bringing assumptions into discussions raises them from their usually
subconscious position to a place of awareness that creates possibilities for change. Over
time, revised assumptions may fall below the level of conscious awareness and form the
foundation for the altered culture. The process of applying the RAQT thus contributes
to reaching the sweet spot where cultural assumptions, values and behaviours align
around the idea that high quality risk analysis is not only fundamental to business, but
also critical to developing deep insights into the ever-present harms and benefits that

surround organizations.

8. Discussion
This study has applied the RAQT in three domains, assessed its capacity to surface
shortfalls in risk analysis quality, identified possible improvements in the process that

may lead to better decisions, and explored how the process of using the RAQT can alter



the organizational context and culture for risk analysis. Our findings have three
implications.

First, the RAQT offers a tool and a language to detect, describe and communicate
risk analysis shortfalls. Doing so involves broad and deep considerations of risk
analysis processes that go beyond quantitative assessments and extend to reflections on
decision making and organizational systems. Simply defining such a process allows
users to observe what it is that they care about in a tangible way. Moreover,
improvements in risk analysis quality take different forms in different applications. For
example, our tunnelling example involves six RAQT categories whereas the risk matrix
example involves seven RAQT categories. The analysis of risk culture in relation to
RAQT use highlights issues from a range of categories. In each case, identifying
shortfalls enables analysts and decision makers to communicate the issues underlying
what is being measured, and to take or motivate actions to improve relevant practices.

The implication for modelling risk analysis quality processes is that defining a
process to evaluate risk analysis quality has value for risk management decision makers
and stakeholders. Knowledge generated through the RAQT can be shared within
organizations and across organizational boundaries. Doing so creates a more
information-rich environment for risk decisions that improves processes and increases
the likelihood of more effective outcomes (Okudan, Budayan, and Dikmen 2021).
Additionally, continuing use of the RAQT contributes to deepening insights by
accumulating a growing database of shortfalls and insights into how risk analyses are
applied. Doing so strengthens possibilities that effective processes translate into more
beneficial outcomes.

Second, the RAQT highlights the limitations of existing risk analysis methods.

Our findings show that risk matrices may provide a narrow perspective of risk analysis



that does not develop knowledge of risk generating and mitigating processes. What
knowledge was made available using the risk matrix method was not understood in
relation to its provenance. Moreover, it is possible to use a risk matrix without
effectively representing and communicating risks, and without validating the results of
matrix-based analysis.

With these findings, we extend prior studies of risk matrices that show how they
can be part of a more holistic process if embedded within a wider framework involving
discussion and reflection on their meaning (Jgrgensen and Jordan 2016). A key
implication is that established risk analysis methods, such as risk matrices, checklists,
maps and other visual representations such as decision trees and bow-tie diagrams, are
part of risk analysis processes and can be evaluated using a common framework that
identifies their strengths and limitations. Doing so creates possibilities for responses
that connect people and structures within and across divisions. Enhancements arising
from these insights also have potential to generate specific responses to risks as well as
more generalized adjustments to risk management practices.

Third, transparency and communication are common themes of each of our
examples. A key aim of the RAQT is to foster understanding and knowledge sharing.
Risk analysis that occurs within an environment of transparency generates trust (Zeng
and Zio 2017) and fosters commitment to the development of risk management
practices (Earle 2010). Each of our findings supports a truism arising from prior
research: context matters (Johns 2017). The wider implication is that the RAQT is both
a representation of organizational culture and a means to change organizational culture.
As an instrument, the application of the RAQT represents organizational assumptions,
values and beliefs (Schein 2017). Moreover, by introducing the RAQT, the process of

developing discussions about risk analysis quality may shape organizational culture



from the top down. That is, using a cultural artifact that changes processes can also
alter values and beliefs as well as their underlying assumptions (Schulman 2020).

As a process, by making risk analysis quality more operationally defined and
tangible, completing the RAQT improves the ability of decision makers to recognize
and take steps to improve risk analysis quality, and to create a culture that supports risk
analysis quality. Part of that improvement involves fostering communication between
analysts and decision makers that surfaces, as well as challenges, assumptions and
beliefs about risks.

Moreover, the organizational context for risk analysis influences analytical
processes as well as subsequent risk management decision making. Thus, developments
to the theory and practice of risk analysis are more complete when they incorporate an
understanding of the organizational culture in which the risk analysis is produced and
how it is expected to be applied.

The current study establishes the RAQT as an instrument that emphasises
shortfalls in risk analysis quality. Our analysis shows the RAQT has the capacity to
identify specific shortfalls that indicate where risk analysis processes can be developed
further to increase the quality of risk analysis and how using the RAQT can foster
change in organisational cultures.

However, our study has limitations connected with the development process and
our selected applications. These limitations can be addressed by further research.
Comparing the RAQT with other measures, such as the Generic Risk Management
Maturity Model (Hoseini et al., 2021) or Rae et al.’s (2014) shortfall-based measure is
one avenue for future study. Such research could examine the strengths and
development areas for the RAQT as well as contribute to its validation in relation to

criteria such as project outcomes (Chapman 2019). Validation studies could apply the



RAQT to a range of contexts and examine how the empirical knowledge arising from its
use support risk management decisions (Lathrop and Ezell 2017). Such research could
also involve benchmarking data and independent peer review (Goerlandt, Khakzad, and
Reniers 2017).

A second avenue for future research concerns the development of the RAQT in
response to further conceptual and empirical research. We acknowledge that the current
version of the RAQT is extensive, although not necessarily complete. There may be
emerging shortfalls not currently included in the RAQT. Therefore, we propose the
RAQT is a living document to be improved with subsequent applications.
Developments can occur via the SRA’s ARMSG using the roster of annual event
meetings along with bimonthly committee meetings that discuss the measure and
updates. The full set of RAQT authors can also be invited to contribute to these
discussions. Updated versions of the RAQT can be published on the SRA website, as is
the current version. Such updates have a precedent given the revisions to the SRA
glossary document (Society for Risk Analysis 2018b, 2015). Thus, mechanisms for
RAQT development are in place and can be activated.

9. Conclusions

Our study demonstrates that risk analysts, and risk analysis users can use the RAQT to
avoid or minimize salient shortfalls in risk analysis processes. Doing so enables them to
increase the effectiveness of their risk management system. Among the key insights is
that the quality of a risk analysis cannot be assessed without taking into account how
well risk is characterized, how well risk information is communicated to the decision-
makers, and how well risk information is utilized within the overall risk management
process accounting for the role of organizational culture in that utilization. Risk

analysts are encouraged to explicitly apply the RAQT and publish the insights they gain



from that application to support possible improvement of the RAQT. Any professional
society addressing risk, and any company or agency making use of risk analysis, could
benefit from applying the RAQT in two modes: 1) as guidance for planning a risk
analysis that intends to inform decision making; and 2) for completed risk analyses, as a
“spotter” of shortfalls to be disclosed to risk managers who may rely on that risk
analysis for decision guidance. We hope this study will encourage others to pursue
research supporting and expanding on the insights offered in this paper. Those insights
can be regarded as the first loop of a spiral development toward greater risk analysis
quality in the real-world application space. The more analysts and users participate in
the next spirals, the better the definition of risk analysis quality will be, leading to

improved risk analyses, then higher quality risk-based decisions.
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