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Abstract  

In 2017 the Defence Research and Development Canada – Centre for Operational Research and Analysis 
(DRDC CORA) conducted an assessment of its science and technology capabilities focused on the state 
of expertise, tools, and access and collaboration in order to provide input of practical value on these issues 
to the strategic plan for DRDC CORA. The assessment was conducted with a questionnaire followed by 
discussion groups where the questionnaire results were discussed and further analyzed. The results of the 
capability assessment highlighted the strength of the generalist model of service delivery so prevalent in 
the Centre, namely that it generates expertise that is highly reusable. However, the demand for services 
has outstripped the pool of resources in recent years leading to a small-team syndrome within the Centre 
as more and more teams have become smaller or have been created with minimal resources in order to 
address new client demand. The small-team syndrome affects negatively the generation, sustainment, and 
delivery of quality Operational Research and Analysis (OR&A). Any action taken toward the  
(re-)creation of larger and more robust teams is likely to have positive results on the health of  
OR&A capabilities within the Centre due to the wide-ranging negative effects of small teams. 

Significance to defence and security  

DRDC CORA is the main source of OR&A to the Department of National Defence / Canadian Armed 
Forces (DND/CAF) and the largest concentration of OR&A scientists in the country. At this juncture in 
its evolution it deserves more than ever well-informed and careful management. This science and 
technology capability assessment provides an important contribution to the management of science and 
technology capabilities in the Centre so that decision support of high quality can continue to be provided 
to the DND/CAF. 
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Résumé  

Au cours de 2017 Recherche et développement pour la défense Canada – Centre d’analyse et de 
recherche opérationnelle (RDDC CARO) a mené une évaluation de ses capacités en matière de science et 
technologie avec une emphase sur l’expertise, les outils, et les réseaux d’accès et de collaboration dans le 
but d’informer le plan stratégique du RDDC CARO en ces matières. L’évaluation a été menée avec un 
questionnaire suivi de groupes de discussions où les résultats du questionnaire furent discutés et analysés 
de façon plus approfondie. Les résultats de l’évaluation démontrent la force du modèle généraliste de 
prestation de services si présent au sein du Centre, c’est-à-dire, qu’il génère une expertise qui est 
hautement réutilisable. Cependant, la demande de services a dépassé le niveau de ressources disponibles 
au cours des années récentes ce qui a mené au « syndrome de la petite équipe » au sein du Centre à 
mesure que de plus en plus d’équipes sont devenues plus petites ou ont été créés avec les ressources 
minimales afin de répondre aux nouvelles demandes de service. Le syndrome de la petite équipe a un 
impact négatif sur la mise sur pied, le maintien et la prestation d’analyse et de recherche opérationnelle de 
qualité. Toute action visant à recréer des équipes plus étoffées et robustes aura probablement un effet 
bénéfique sur l’état des capacités d’analyse et de recherche opérationnelle au sein du Centre étant donné 
les effets négatifs généralisés des petites équipes. 

Importance pour la défense et la sécurité  

Le RDDC CARO est la principale source d’analyse et de recherche opérationnelle au sein du ministère de 
la Défense nationale (MDN) et des Forces armées canadiennes (FAC) et le plus nombreux groupe de 
scientifiques dans ce domaine au Canada. A ce point de son évolution, le Centre mérite plus que jamais 
une gestion prudente et bien informée. Cette évaluation des capacités en matière de science et technologie 
fournit une contribution importante à la gestion du Centre afin que de l’appui à la prise de décision de 
qualité puisse continuer à être fourni au MDN et aux FAC. 
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1 Introduction 

In the spring and summer of 2017, the Defence Research and Development Canada – DRDC 
Centre for Operational Research and Analysis (DRDC CORA) conducted an assessment of its 
Science and Technology (S&T) capabilities. This Reference Document (RD) describes the 
assessment in sufficient detail for readers to understand it, and be able to conduct, or improve 
upon, a similar S&T capability assessment in the future. The document also reports on high-level 
findings of the S&T capability assessment, and in doing so it provides a formal record to the 
material presented to both DRDC CORA management and employees in the fall of 2017 
(Gongora and Taylor 2017b, 2017c). Such a record of method and results had been missing from 
previous similar exercises conducted by DRDC CORA and this was identified early on as 
something that should be addressed in the course of this S&T assessment. 

The conduct of an S&T capability assessment within DRDC CORA in 2017 stood at the 
confluence of two developments. First, DRDC had promulgated decisions stemming from an 
agency-wide S&T capability review in 2016. The resulting shift in resources for DRDC CORA 
were briefed by the Centre Director in September 2016 (Wood 2016). The implementation of 
these initial changes based on decisions stemming from the agency-wide capability review 
created a need for a more detailed assessment of the impact of these changes on the ability of the 
Centre to deliver on the current and envisaged programs of work. Second, the need for a  
Centre-level strategic plan looking ahead to the requirements for operational research and 
analysis (OR&A) for the next three to five years was identified in early 2017 (Monteiro 2017a). 
Producing this plan would require some form of strategic planning exercise that would include a 
look at S&T capabilities (Wood 2017). As a result of these two developments, the S&T capability 
assessment documented here focused on the state of expertise, tools, and access and collaboration 
in order to provide input of practical value on these issues to the strategic plan for DRDC CORA. 
The intent of the S&T capability assessment was not to revisit the Agency’s decisions, and it was 
not to engage in a blue-sky exercise on issues beyond the span of control of a Centre Director or 
the Director General under whom the Centre operates. 

The publication is organized in the following manner: 

• Section 2 explains the design of the S&T capability assessment from the original idea 
provided by Commander (Cdr) A. J. Monteiro to the final design implemented. The reason 
why we expand on the design of the assessment is to explain what was possible and why we 
came to a particular design. Understanding the design is essential for the reader to better 
understand the assessment and for designers of such assessments to come to more informed 
decisions in the face of similar situations in the future. 

• Section 3 describes in detail the steps of the assessment process so that readers can 
understand it well enough to reproduce the process if they need to. Throughout this section 
we also provide observations on how things could be improved based on our experience with 
this first assessment. 
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• Section 4 provides a high-level view of the results of the assessment. The emphasis is on 
issues that are present in a majority of the S&T sub-capabilities residing in DRDC CORA. 
The results presented here are just a portion of the material collected during the assessment. 

• Section 5 is the conclusion and as such it summarizes this RD and our main observations 
with regard to the conduct of similar exercises in the future. 
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2 Design of the assessment 

This section explains the design of the S&T capability assessment conducted in DRDC CORA in 
2017. It starts with the initial design and the modifications made to come to a final design. It also 
discusses the influence of other S&T capability assessments conducted in DRDC on components 
of the assessment. 

2.1 From initial to final design  

Besides the broad institutional context mentioned in the Introduction, the requirement to conduct 
a capability assessment within DRDC CORA took place in the context of the development of a 
strategic plan for the Centre. This plan as initially envisaged by Cdr Monteiro was meant to 
“provide guidance to Centre-level decisions in all areas which are necessary to enable this Centre 
to be positioned for success in the three to five year timeframe, including: development of the 
Centre’s annual business objectives; the Centre’s capability management; and development of 
Centre-level policy” (Monteiro 2017a). The terms of reference for the strategic planning exercise 
leading to the strategic plan involved the completion of a number of analytical tasks with a 
significant level of participation from employees. Figure 1 below presents a graphic depiction of 
the initially envisaged process based on Cdr Monteiro’s guidance and discussions with him 
(Monteiro 2017a, 2017b). 

 
Figure 1: Initial process for a strategic planning exercise for DRDC CORA. 
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This initial process for the strategic planning exercise had a number of analytical steps on the way 
to the production of a strategic plan: 

• A futures analysis of factors that could influence DRDC CORA development over the 
horizon of the plan, which was to be three to five years—with an acknowledgement that the 
futures analysis could extend up to ten years if necessary. 

• A Strengths, Weaknesses, Opportunities, and Threats (SWOT)1 analysis relevant to  
DRDC CORA in the context of the futures analysis performed at the previous step. 

• A number of lines of analytical efforts to be subject of the assessment and planning. There 
were a number of candidates for these lines of analysis. In the initial design (Monteiro 
2017a, 2017b) they were represented as steady lines of OR&A activities generated by 
DND/CAF clients such as: fleet options analysis, training process analysis, etc. Each line of 
analytical effort being evaluated for its likely future value to the business of OR&A and 
being tied to a set of required tools and techniques and drawing on a pool of  
scientific competencies. 

• The analysis of the scientific competencies needed to support the lines of analytical efforts 
would have to consider the ramifications for recruitment, professional development,  
and postings.2 

• Finally, the process of developing a strategic plan through the strategic planning exercise 
was meant to include a significant level of employee engagement, with management being 
engaged only at key decision points (Monteiro 2017a). 

This initial design was analyzed and discussed with Cdr Monteiro and  
DRDC CORA management over a number of weeks in the spring of 2017 to generate a final 
design as represented in Figures 2 and 3. The final design involved a number of important 
changes that are worth reviewing in detail because it is likely that future assessments will 
encounter some of these same issues. The first issue was determining the right type of employee 
participation. Developing the direction contained in a strategic plan is foremost a managerial 
activity. The leadership of an organization may rely on specialist staff to assist them in 
developing a strategic plan; but they are unlikely to agree to and implement a plan in which they 
have not been significantly involved. This appreciation and the fact that the initial design speaks 
more to an assessment process than a planning process led to the re-design shown in Figure 2 
where the bulk of the initial design became the first phase of a larger planning process in which 
employee engagement was maximized early on and phased out as the process moved toward the 
development of a detailed plan increasingly led by management. This hybrid solution allowed for 
a better balance in employee-management involvement, one where the knowledge of employees 
is tapped to reach a diagnostic while the accountability and responsibility of management for the 
strategic direction of the unit are acknowledged, with a middle ground in the development of 
solutions where managers can work collaboratively with selected employees on specific issues 
raised in the initial employee-led assessment. 
                                                      
1 While more sophisticated methods of assessing the condition of a business unit in relation to its 
environment exist, SWOT analysis is well-established and simple to explain and apply, see Helms and 
Nixon (2010) for a review of the literature. 
2 At the time, defence scientists assigned to DRDC CORA were generally under a unique posting policy 
and associated mobility clause within DRDC whereby they were expected to be assigned to different teams 
and potentially different locations across North America over the length of their career. The geographic 
mobility aspect of this clause was removed by DRDC management in September 2018 (Fong 2018). 
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Figure 2: Generic process for strategic planning in DRDC CORA. 
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In the revised process shown in Figure 2, the process found in Figure 1—with modifications 
described below as well as in Figure 3—becomes the first step in a fully described strategic 
planning process which goes from the initial assessment of the situation, to the development of 
options to address the findings of the assessment, and then the decisions on these options and 
their translations into plans that are implemented and monitored in the context of the performance 
of the organization until a decision is made to conduct a new assessment. 

This initial phase of assessment, which can sometimes be called a strategic review or strategic 
audit in the context of businesses, was characterized as a capability assessment and is what this 
RD. Figure 3 shows the elements of this revised assessment design in comparison to the one 
shown in Figure 1. 

 
Figure 3: Revised process for the assessment portion of the strategic planning exercise. 

The modifications between the initial process design (Figure 1) and the revised one (Figure 3) 
include the following important changes: 

• The initial generic “lines of analytical efforts” were specified as being the official  
sub-capabilities for OR&A,3 namely: 

 OR&A for Enterprise Resource Management (6.1); OR&A for Force Development, 
Concept Development and Experimentation (CD&E), and Capability Production 
(6.2), OR&A for Force Generation and Employment (6.3); Strategic Analysis (6.5) 
and the OR&A component of the S&T capability for Cybersecurity (3.2). 

                                                      
3 Annex A has the complete S&T capability taxonomy for DRDC. Operational Research and Analysis and 
its sub-capabilities are designated by a “6” serial number. 
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 Two OR&A sub-capabilities were excluded from the assessment because they are 
managed for the most part outside of DRDC CORA, which is the case for 
Workforce Analytics (6.4) under the Director General Military Personnel Research 
and Analysis (DGMPRA) and for the capability in Analysis of S&T Intelligence 
(6.6) resident within the Director Scientific and Technical Intelligence (DSTI). In 
addition, in the case of the latter, such an assessment would have had to be 
conducted at the classified level. 

By adopting S&T sub-capabilities in OR&A for the lines of analytical effort we were able to 
better focus the assessment on capability management and away from a business-analysis 
perspective as was hinted in the initial design by the SWOT analysis and consideration 
being given to the “value” likely to be derived from the lines of analytical efforts. The 
narrower focus on capabilities also aligned with similar assessments conducted in other 
Centres as well as at the Agency level. Furthermore, it also aligned with the capability 
components of most interest to DRDC CORA management, that is, obtaining more detailed 
information on the expertise, tools, and access and collaboration arrangements required to 
sustain the OR&A capability and sub-capabilities. With this revised focus the engagement 
of employees was matched to where their strengths lay, that is, in their intimate knowledge 
of their work and the requirements derived from it in terms of capability components. 

• Another important change in the revised design is that the “futures analysis” component of 
the initial design was toned down. This component no longer features in the graphic 
representation and was instead built into the instructions given in a briefing (Gongora and 
Taylor 2017a) and a questionnaire (see Annex B). The revised perspective on the future was 
one of “foreseeable future” as articulated in the following extract part of the orientation 
package for the participants: 

“The focus is on the future that has already happened,4 that is, developments or 
trends for which we have evidence of existence but that have not yet impacted 
our activities in a significant way; however, they could impact us in the next three 
to five years.” (Emphasis in original) (Gongora and Taylor 2017a, slide 11) 

By emphasizing the foreseeable future as defined in the extract above the intent was to focus 
the participants on a “what-if” analysis informed by developments present in the environment 
rather than by a freer investigation of more remote futures. As will be pointed out later in this 
Reference Document, this was something difficult to do for most participants. 

2.2 Other influences on components of the assessment 

While the general design of the assessment process was largely driven by conditions internal to 
DRDC CORA, a few components within the process were adopted from other sources within 
DRDC. This was done with both the intent of building on proven solutions and of promoting 
some commonality across similar assessments within the Agency. 

                                                      
4 The phrase “the future that has already happened” is from Peter Drucker (Drucker with Maciariello 2008, 
p. 114). Its interpretation in the context of the extract in the main text is ours and specific to the  
CORA S&T Capability Assessment. 



 

8 DRDC-RDDC-2019-D016 
 
 

 
 

From the agency-wide S&T Capability Assessment conducted in 2015 the CORA  
S&T Capability Assessment took two important elements: 

• The Agency S&T capability taxonomy down to the sub-capabilities, see Annex A. The 
benefits of aligning to the Agency taxonomy was perceived as necessary to communicate 
and compare results even if some Defence Scientists (DSs) within DRDC CORA would 
argue for a different taxonomy.5 

• The list of factors affecting the potential to collaborate and access with external partners (see 
question 10 in Annex B) was based on the criteria used across the Agency to assess the 
sensitivity of the tasks performed by S&T capabilities (Comeau 2015, slide 21). By stating 
the reasons leading to keeping the work in-house, these criteria provided a mirror image of 
the factors that could impede access and collaboration with external partners. Adopting the 
same criteria used in the 2015 agency-wide Capability Review was essential to maintain 
consistency in the interpretation of this dimension of the 2013 Defence and Security S&T 
Strategy and its three modes of interaction: Build, Collaborate, and Access (Department of 
National Defence 2013). In particular, the criteria used in the DRDC S&T Capability 
Assessment of 2015 allowed for an unambiguous operationalization of the general principles 
found in the Defence and Security S&T Strategy which, otherwise, were a source of diverse 
interpretations among participants in the CORA S&T Capability Assessment. 

• When the assessment documented here was designed only the DRDC – Suffield Research 
Centre had conducted a similar assessment within the same context, and therefore their 
methodology was consulted. The approach taken at the DRDC – Suffield Research Centre 
was a reflective assessment by local managers using a series of questions and indicators 
leading to the production of the health assessment of S&T (sub-)capabilities and augmented 
by social network analysis of the collaborative networks of the respective sub-capabilities 
assessed (Vallerand et al. 2017, 2018). The methodology used by the DRDC – Suffield 
Research Centre had some commonality with the approach taken for the DRDC CORA 
assessment notably because both assessments chose to focus on the S&T sub-capabilities 
and borrowed elements from the Agency-wide assessment method as reported by Comeau 
(2015). The clearest convergence between the two Centres’ respective methodologies was on 
a common focus on the assessment of the following S&T capability components: expertise, 
the tools and equipment, and the state of collaboration with other S&T providers. However, 
the differences were also significant. The methodology used by Vallerand et al. (2017, 2018) 
was much more explicitly theory-informed than the method used by DRDC CORA. The 
method used for the health assessment of S&T (sub-)capabilities also involved a level of 
quantification that was not pursued in the context of the assessment done at DRDC CORA. 
The reason why the methodology adopted by DRDC CORA was simpler was in part to 
prevent issues of theories and methods from affecting the timely completion of the  
 
 
 
 
 

                                                      
5 The argument against the existing taxonomy for OR&A is that the sub-capabilities, with perhaps the 
exception of Strategic Analysis, do not represent scientific capabilities but rather lines of businesses toward 
which a number of scientific capabilities in OR&A can contribute. For an alternative view of DRDC 
CORA based on sub-capabilities aligned to components of the science of OR&A, see Levesque et al. 2015. 
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assessment and the interpretation of the results. By adopting a simple method and evading 
issues of inappropriate quantification of information collected,6 the methodology of the 
assessment paved the way for a straightforward communication of the results to the Centre, 
without the results being sidetracked by debates over methods and theories. 

2.3 The Assessment in perspective 

The assessment of S&T capabilities documented here and the broader strategic planning exercise 
it was part of were not without precedents in DRDC CORA. Corporate records indicate that 
strategic planning exercises were conducted around 2005–06, leading to a strategic roadmap, as 
well as in 2007–08, under an initiative called CORA 2012, and then again in 2009–10. The 
method of these exercises had a number of similarities: the assessment of the organization and the 
development of a plan to address identified gaps and objectives were made by the management 
cadre of the Centre through presentations and discussion sessions conducted over a number of 
months. In contrast to the approach taken in 2017 and documented here, employee involvement 
was generally minimal—except for the initiative CORA 2012. During CORA 2012 two surveys 
were sent to all defence scientists within the Centre in June, on inventory of skills, knowledge and 
expertise, and in November 2008 on posting to field stations. In addition, at least one working 
group was stood up (on posting to field stations) involving representatives of management, the 
union, and employees. The CORA 2012 initiative was also distinct because it was assisted for 
part of its work by external consultants—from then Government Consulting Services—as well as 
by a defence scientist who was part of the then Corporate Operational Research Team. 

In all cases the lack of documentation of the methods for these strategic planning exercises and 
more broadly of documented observations or lessons on these exercises was an obstacle to 
leveraging these past efforts to inform the design of the 2017 assessment and to making  
DRDC CORA a learning organization with regard to its own strategic planning activities. We 
hope that this RD will contribute to addressing this gap and that CORA management will find the 
time to reflect on and document their portion of the strategic planning cycle conducted in  
2017–18 so that the methods and observations on the full strategic planning cycle become 
available for future reference. 

 

                                                      
6 A number of assessment methods, including the one pursued at the DRDC – Suffield Research Centre, 
involve assigning numerical values to, and effecting calculations on, indicators that are not truly interval or 
ratio variables. Strict methodologists consider such data manipulation to be contrary to measurement theory 
(Sarle 1997). 
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3 The Assessment process 

This section describes the main analytical steps of the S&T capability assessment process used at 
DRDC CORA in 2017. The steps are described as initially conceived and how they actually 
unfolded. Observations are provided where we believe potential lessons exist to improve the 
process or similar assessments in the future. The steps of the assessments are illustrated in  
Figure 4. The focus of this section will be on the analytical steps 1 to 5. Overall, despite a number 
of challenges, the process was implemented according to the schedule and this, in itself, is an 
accomplishment given the number of participants and the fact that the assessment took place over 
the summer months when employees can be absent from the office due to vacations. 

 
Figure 4: Steps in the S&T capability assessment process. 

3.1 Capability assessment teams: their composition and 
orientation 

At the centre of the S&T capability assessment methodology adopted for DRDC CORA in  
2017 was a group of assessors selected for their knowledge of the issues to be assessed.7 They 
were team leaders, DS involved in the management of OR&A projects, and DS with work 
experience in the sub-capability assigned to them. This group was initially envisaged of being 
made up of 30 DS from the Centre. In practice, some attrition reduced the group to  
28 DS including one who had been recently re-assigned to another DRDC Centre. This 

                                                      
7 More precisely, they were perceived by DRDC CORA management and the organizers of the assessment 
as people that due to their position and background would be likely to be knowledgeable of the issues to be 
assessed. We did not test them to determine the real extent of their knowledge of the issues. 
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represented about 30 percent of the DS population in the Centre at the time.8 This relatively high 
proportion of the total population as participants allowed the assessment to achieve a critical mass 
of assessors on almost all sub-capabilities covered by the assessment. The only exception was the 
sub-capability for the OR&A component of the S&T capability for Cybersecurity (3.2), where 
due to attrition and a very limited pool of experienced analysts, the assessment involved only one 
participant. As a result, the analysis of this sub-capability was reported under the nearest parent 
sub-capability, that is, OR&A for Force Development, Concept Development and 
Experimentation (CD&E), and Capability Production (6.2). The next smallest assessment team 
was a sub-component of OR&A for Force Generation and Employment (6.3) designed to focus on 
the particular requirements for Support to Operations, this “sub-sub-capability” was informally 
known as 6.3.X and involved three DS who had deployed in support of military operations 
abroad. Otherwise, the assessment of the various sub-capabilities relied on Capability Assessment 
Teams (CATs) varying in size from seven to eleven participants. Some participants from the  
sub-capability Strategic Analysis (6.5) were assigned to two CATs: the one for Strategic Analysis 
(6.5) and a second one corresponding to the other sub-capability they supported. This was a 
reflection of the matrix nature of the work performed by the sub-capability Strategic Analysis 
(6.5). Finally, one assessor was assigned to up to three CATs due to his unique and  
varied background. 

The 28 participants to the CATs were all briefed on the purpose of the S&T capability 
assessment, its process, and timelines (Gongora and Taylor 2017a). The briefing requested that 
the CAT members go through the following steps as part of the orientation to the assessment 
(Gongora and Taylor 2017a, slide 9): 

• Review the nine questions of the assessment to get a sense of the information required to 
answer them. 

• Collect information relevant to the assessment: 

 Available guidance from the Research and Development Executive Committee and 
program formulation. 

 Trends that could affect the science and delivery of OR&A in your capability area in 
the next three to five years. 

• Assess the likely OR&A tasks and studies under this sub-capability for the next three to five 
years. It may be useful to think in terms of classes of OR&A problems as part of this step 
and as bridge to the next step. 

• Make an inventory of the OR&A methods and techniques and skills relevant to the delivery 
of the work, or the resolution of the classes of problems, determined at the previous step. 

The CAT members were free to conduct this orientation on an individual basis or through 
collaboration. The purpose of the orientation was to prepare the members for answering the 
assessment questionnaire (see detail in Sub-Section 3.2 and Annex B). 

                                                      
8 Based on a population of 90 DS in September 2017. DRDC CORA only had one non-DS science worker 
at the time and therefore limiting the participation to DS employees did not affect the assessment of S&T 
capabilities. 
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As indicated in Section 1, the futures analysis present in the initial assessment design was 
replaced by a more bounded requirement to consider the “future that has already happened” 
(Gongora and Taylor 2017a, slide 11). As part of this orientation to the near future, the 
participants were asked to consider the following themes and questions: 

• The Science Relevant to the Capability. Are there developments in OR&A or related fields 
of science that are relevant to this capability and should be taken into account in the delivery 
of the S&T related to this capability? 

• The Technology Relevant to the Capability. Are there developments in technology that 
are relevant to this capability and should be taken into account in the delivery of the S&T 
related to this capability? 

• The Access Environment. Are there existing, or new, resources in academia, industry, or 
defence science organizations who are becoming more important to our ability to deliver the 
capability? Are there conditions, existing or emerging, likely to affect our access to these 
resources? 

• The Collaborate Environment. Are there existing, or new, partners in academia, industry, 
or defence science organizations who are becoming more important to our ability to deliver 
the capability? Are there conditions, existing or emerging, likely to affect our collaborations 
with these partners? 

The participants were asked to consider these themes and questions over an horizon of three to 
five years and how they could generate different “what-if” futures compared to a projection of the 
current baseline over the same horizon (Gongora and Taylor 2017a, slide 11). 

Each CAT had about a month to complete the steps 1 and 2 depicted in Figure 4. The organizers 
of the assessment, also authors of the Reference Document, were available throughout the steps 1 
to 4 for consultations with all participants or with specific CATs or individual assessors to answer 
any question relating to the assessment.  

3.1.1 Observations on CAT composition and orientation 

With respect to the composition and orientation of the CATs the 2017 S&T capability assessment 
demonstrated that: 

• It is possible to conduct an S&T assessment with the active participation of a relatively 
significant proportion (thirty percent) of science workers in a Centre—this had been an 
aspiration of the initial design promoted by Cdr Monteiro that was proved to be feasible. 

• It is possible to conduct an S&T assessment with as few as three experienced assessors and 
as many as eleven; although the assessment process never had to deal with more than eight 
assessors during the group discussions (see Sub-Section 3.3). 

• Despite drawing from a high proportion of science workers within the Centre (about  
30 percent), the assessment had difficulties finding enough assessors for one  
sub-capability—the OR&A component of the S&T capability for Cybersecurity (3.2)—and 
had to assign one assessor to up to three different CATs. While this may be a reflection of 
the lack of depth in the application of S&T capabilities in DRDC CORA—see  
Sub-Section 4.4, in the future it would be advisable to not pursue the assessment of a  
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sub-capability where there is not enough experienced analysts to form a CAT, taking into 
account the likelihood of some attrition in the process. Similarly, it would be preferable to 
not assign assessors to more than two CATs as it diminishes the variety of perspectives and 
gives more weight to the opinions of these multi-tasked assessors in the overall assessment. 

• Despite the provision of guidance on, and the allocation of time for, orientation to the 
assessment, the organizers have little evidence to support the notion that this time and 
guidance were used by the members of the CATs to collaborate or to prepare themselves 
individually for the assessment. The participation in the S&T capability assessment was for 
assessors an additional task on top of their other responsibilities and the phase of orientation 
is likely to have taken place in parallel with the completion of the questionnaire. If the 
orientation is to be reinforced in the future this may require the production of more 
orientation material, the commissioning of think pieces, that would feed into the preparation 
of an event such as a workshop or retreat for which the participants would have to prepare 
for, and participate in, based on the inputs provided by the orientation material. Such an 
approach would require much more resources and time than was allocated in 2017. 

3.2 Assessment questionnaire 
After having oriented themselves to the task, the participants had to complete a questionnaire 
designed to capture their assessment of the state of their sub-capability as applied in the context 
of their team, S&T project, or program of work. The questionnaire focused on the capability 
components of expertise, tools, and access and collaborate and was complemented by some basic 
questions to assign the responses to the right sub-capabilities and a final open question to record 
any insight that could have been outside of the scope of the questions on the capability 
components. 

While the participants were warned that the anonymity of their response could not be guaranteed, 
the organizers made effort to make the identification difficult by assigning numerical codes to the 
collected material in order to mask the identity of respondents and by reporting results in the 
aggregate. The questionnaire was to be answered on a voluntary basis and all 28 assessors 
answered it. 

The complete questionnaire can be found at Annex B. Table 1 shows more concisely the structure 
of the questionnaire for the capability components of expertise, tools, and access and collaborate. 
Each components was assessed through three questions looking each at an aspect of the capability 
component. For both expertise and tools, the three questions dealt with the current and anticipated 
state of the capability component with regard to reusability, quantity, and quality. For assessing 
the capability component “assess and collaborate”, the three questions or aspects looked at were 
the extent to which the capability could be the object of access and collaboration, the level of 
readiness of potential partners to contribute to the delivery of the capability, and the level of 
readiness of DRDC CORA to engage with potential partners in the delivery of the capability. 

These nine questions were matched to rating scales made up of five response categories all 
anchored to a “serious concern” response category corresponding to the worst condition 
envisaged by the assessment design. These similar rating scales were complemented by an extra 
response category for those questions where assessors felt they lacked sufficient information to 
come to an informed judgment. In addition, each question also had a free-form response space 
where respondents were encouraged to provide comments to explain their choice among the 
proposed response categories.  



 

14 DRDC-RDDC-2019-D016 
 
 

 
 

This page intentionally left blank. 

 



 

DRDC-RDDC-2019-D016 15 
 
 

 

Table 1: Structure of the S&T capability assessment questionnaire.9 

 Expertise 
4. Reusability: To 
what degree is the 
expertise relevant to 
this capability 
transferable to other 
OR&A capabilities 
or teams? 

The expertise is 
highly specific and 
cannot be applied to 
other OR&A 
capabilities or teams. 
Even within the 
capability, transfer 
can be difficult due 
to the specialization / 
acquired domain 
expertise. 

The expertise is highly 
specific and 
transferring experts to 
other OR&A 
capabilities or teams 
would require a 
significant effort (more 
than a year with 
coaching and/or 
training/professional 
development). 

Experts can be 
transferred to other 
capabilities with 
some effort (up to a 
year of coaching 
and/or training on 
the job). 

Experts can be 
transferred to other 
capabilities relatively 
easily (a few months 
of coaching and/or 
training on the job). 

Experts can be 
transferred to other 
capabilities easily. 

I lack sufficient 
information to make 
an informed 
judgment. 

5. Quantity: To 
what degree do we 
have enough 
expertise to deliver 
this capability? 

There are 
inadequacies with 
either the range of 
methods and 
techniques or the 
staff capacity. 

There are some 
limitations to both the 
range of methods and 
techniques and the staff 
capacity. 

There are some 
limitations on either 
the range of methods 
and techniques or 
the staff capacity. 

The range of 
methods and 
techniques available 
are adequate as well 
as the staff capacity. 

The range of 
methods and 
techniques available 
are in abundance as 
well as the staff 
capacity. 

I lack sufficient 
information to make 
an informed 
judgment. 

6. Quality: To what 
degree do we have 
adequate quality of 
expertise to deliver 
this capability? 

What expertise is 
available is 
qualitatively 
insufficient to deliver 
minimally acceptable 
S&T under this 
capability. 

What expertise is 
available is 
qualitatively the 
minimum acceptable to 
deliver the S&T under 
this capability. Gaps 
are of concern now and 
into the next three to 
five years. 

What expertise is 
available is 
qualitatively 
sufficient to deliver 
the S&T under this 
capability. Gaps 
could become of 
concern looking into 
the next three to five 
years. 

What expertise is 
available is 
qualitatively at a 
standard comparable 
to the quality of 
service provided by 
equivalent allied 
defence science 
organizations or 
what industry and 
academia can 
provide in Canada. 
Gaps if any are 
minor. 

What expertise is 
available is 
qualitatively among 
the best in the world 
all sectors included 
(industry, academia, 
defence science 
organization). 

I lack sufficient 
information to make 
an informed 
judgment. 

  
                                                      
9 The entries to the Table starts at “4” in order to maintain alignment to the numbering of the questions in the original questionnaire, see Annex B, for 
which Table 1 only represents an extract. 
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Table 1: Structure of the S&T capability assessment questionnaire (continued). 

 Tools 
7. Reusability: To 
what degree are the 
tools that will be used 
to deliver this 
capability transferable 
to other OR&A 
capabilities or teams? 

The tools are 
highly specific and 
cannot be 
repurposed for 
other OR&A 
capabilities or 
teams. Even within 
the capability, 
repurposing to 
different clients / 
tasks can be 
difficult due to the 
modifications 
required. 

Applying them to 
other OR&A 
capabilities or 
teams would 
require a 
significant effort 
(months of work 
to repurpose). 

Tools can be 
applied to other 
capabilities with 
some effort 
(weeks of work to 
repurpose). 

Tools can be applied to other 
capabilities relatively easily 
(a few days of work to 
repurpose). 

The tools can be readily 
applied to other 
capabilities. 

I lack sufficient 
information to 
make an 
informed 
judgment. 

8. Quantity: To what 
degree do we have the 
tools to deliver this 
capability 
(quantity/capacity)? 

The tools we have 
are insufficient to 
deliver a 
minimally 
acceptable level of 
S&T capacity 
under this 
capability. 

The tools we have 
are the minimum 
to deliver the 
S&T under this 
capability. Gaps 
are of concern 
now and into the 
next three to five 
years. 

We have the tools 
to deliver this 
capability. 
However, gaps 
could become of 
concern looking 
into the next three 
to five years 
including in 
regard to 
sustainability 
and/or availability. 

We have the tools to deliver 
this capability. Gaps, if any, 
are minor and may include 
minor concerns about the 
sustainability/renewability of 
the tools in the foreseeable 
future. 

We have the tools to 
deliver this capability 
and they are 
sustainable/renewable 
for the foreseeable 
future. 

I lack sufficient 
information to 
make an 
informed 
judgment. 

9. Quality: To what 
degree do we have 
adequate quality of 
tools to deliver this 
capability? 

What tools are 
available are 
qualitatively 
insufficient to 
deliver minimally 
acceptable S&T 
under this 
capability. 

What tools are 
available are 
qualitatively the 
minimum 
acceptable to 
deliver the S&T 
under this 
capability. Gaps 
are of concern 
now and into the 
next three to five 
years. 

What tools are 
currently available 
are qualitatively 
sufficient to 
deliver the S&T 
under this 
capability. Gaps 
could become of 
concern looking 
into the next three 
to five years. 

What tools are available are 
qualitatively at a standard 
comparable to the quality of 
service provided by 
equivalent allied defence 
science organizations or what 
industry and academia can 
provide in Canada. Gaps if 
any are minor. 

What tools are available 
are qualitatively among 
the best in the world all 
sectors included 
(industry, academia, 
defence science 
organization). 

I lack sufficient 
information to 
make an 
informed 
judgment. 
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Table 1: Structure of the S&T capability assessment questionnaire (continued). 

 Access and Collaborate 
10. Collaboration / 
Access Ripeness: 
Looking at the 
relevant factors, to 
what extent can this 
capability be the 
object of 
collaboration and 
access with external 
partners? 

Some factors 
prevent external 
collaboration and 
access. There are 
currently no 
solutions or 
mitigating strategies 
that would enable 
collaboration and/or 
access without 
compromising the 
relevant factors. 

Some factors 
prevent external 
collaboration and 
access. Existing 
solutions or 
mitigating 
strategies would be 
difficult to 
implement without 
compromising the 
relevant factors. 

Some factors could 
impede external 
collaboration and 
access, but 
mitigation measures 
exist that would 
allow for 
limited/focused 
collaboration and/or 
access without 
compromising the 
relevant factors. 

Some factors could 
impede external 
collaboration and access, 
but mitigation measures 
exist that would allow for 
a significant degree of 
collaboration and/or 
access without 
compromising the 
relevant factors. 

None of the five 
factors prevent 
external collaboration 
and access. 

I lack sufficient 
information to 
make an informed 
judgment. 

11. Partners 
Readiness: To what 
extent can external 
partners contribute to 
the delivery of this 
capability 
(irrespective of the 
assessment provided 
above)? 

External partners 
have no such 
capability. The 
conditions would 
need to be put in 
place for them to 
build a capability to 
deliver. 

External partners 
are either lacking 
capacity or interest 
in delivering this 
capability. The 
conditions would 
need to be put in 
place for them to 
build a capability to 
deliver. 

External partners 
have potential 
capacity and interest 
in delivering this 
capability. The 
conditions would 
need to be improved 
for them to translate 
the potential into a 
capability to deliver. 

External partners have 
potential capacity and 
interest in delivering this 
capability. The conditions 
are in place for them to do 
so into the foreseeable 
future. 

External partners 
have already 
demonstrated capacity 
and interest in 
delivering this 
capability. The 
conditions are in 
place for them to keep 
doing so into the 
foreseeable future. 

I lack sufficient 
information to 
make an informed 
judgment. 

12. Our Readiness: 
To what extent are 
we ready to engage 
with external partners 
in the delivery of this 
capability 
(irrespective of the 
assessment provided 
above)? 

Our ability to 
engage with 
external partners in 
delivering this 
capability is very 
limited or 
inexistent. 

Our ability to 
engage with 
external partners in 
delivering this 
capability is 
limited. Addressing 
these limitations 
would likely 
involve 
stakeholders 
outside the Centre. 

Our ability to 
engage with external 
partners in 
delivering this 
capability is 
constrained. 
Addressing these 
constraints would 
likely involve 
stakeholders outside 
the Centre. 

Our ability to engage with 
external partners in 
delivering this capability 
exhibits a strong 
potential. Minor 
constraints, if any, can be 
solved at the Centre level. 

Our ability to engage 
with external partners 
in delivering this 
capability is 
demonstrated and the 
conditions are in 
place for doing so 
into the foreseeable 
future. 

I lack sufficient 
information to 
make an informed 
judgment. 
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The development of the assessment questionnaire required some clarifications on the meaning and scope 
of the capability components. The following was provided to the assessors as guidance: 

• Expertise. This component in the assessment questionnaire had two dimensions: the specific skills 
and knowledge of OR&A techniques relevant to the sub-capability and the domain knowledge 
specific to the defence context in which the OR&A is applied. The results from the assessment led to 
a refinement of this construct (see Sub-Section 4.1). 

• Tools. The focus of the assessment was mainly on analytical tools, software, and research resources 
required to conduct OR&A. In contrast to DRDC Centres that conduct Research and Development 
(R&D), DRDC CORA does not have an infrastructure of its own; therefore this dimension was 
largely absent from the assessment; but it was meant to be included here if it mattered. 

• Access and collaborate. This component required additional guidance that was provided both in the 
questionnaire itself—see Annex B, Section D—as well as in a separate question-and-answer 
document (Gongora and Taylor 2017d). The additional guidance generally dealt with clarifying the 
intent of the 2013 Defence and Security S&T Strategy and its three modes of interaction: Build, 
Collaborate, and Access (Department of National Defence 2013). 

3.2.1 Observations on the assessment questionnaire 

The design and employment of the assessment questionnaire generated the following observations  
from the organizers: 

• The hybrid design of the assessment questionnaire, that is, the mixing of close rating scale responses 
with free-form responses is worth retaining because it provides richer feedback for analysis and to 
feed into the subsequent group discussions. The rating scale brings a standardized, comparable 
response scheme across the respondents, while the free-form response allows for communicating 
nuances where the rating scale is not totally reflective of the assessment the respondent would like to 
convey, and for the collection of additional information for analysis and discussion. 

• The following aspects of the assessment questionnaire process were identified as concerns to be 
mitigated or corrected if possible in the future: 

 There is some evidence that respondents did not all interpret the questions and the rating 
scales in the same way. This was detectable in the free-form answers they gave. 

 There was no attempt to calibrate the respondents so that for comparable evidence similar 
responses on the rating scales would be likely to be selected. 

 There was evidence that despite an orientation of the assessment toward the next  
three-to-five years, some responses reflected a retrospective assessment. Such a perspective 
would be valid only if the near future was predicted to be a projection of the recent past. It 
was impossible to determine if the participants who provided assessments of the future as a 
projection of the past meant it or just had difficulties orienting themselves to the future in 
light of the pressing problems of the present. 

• It would be preferable to implement the questionnaire in an online survey tool to facilitate the 
administration of the questionnaire and prevent respondents from selecting a rating that falls 
between two response categories or selecting more than one response on a single rating scale. 
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• While improvements to the questionnaire and the type of results it can generate should be sought 
with a view to producing results that can be further quantified, this should not be pursued at the 
expenses of the collection of data that can be subjected to qualitative analysis such as the responses 
to free-form questions. 

3.3 Group assessment sessions 

The results of the questionnaire were collated and then used to structure the discussions during the group 
assessment sessions. The same CAT members who answered the assessment questionnaire were invited 
to participate in the group assessment session for their respective CAT and sub-capability. These sessions 
focused on discussing the two outputs of the questionnaire: a) the trends emerging from the ratings 
assigned to each of the nine questions related to the capability components and b) comments provided 
through the free-form answers to the nine questions as well as those provided to the last question of the 
questionnaire. When necessary, comments were edited for conciseness and to make the identity of the 
respondents more difficult to determine. 

The sessions were run by the organizers of the assessment: one as facilitator, the other performing note 
taking and time keeping functions. The group assessment sessions generally unfolded in the following 
way. After an introduction about the purpose and format of the session, the facilitator would use the 
multi-panel chart showing the CAT questionnaire results (see an example in Figure 5) and the comments 
to examine the trends and issues with the participants. Individual scores were not discussed; instead the 
facilitator focused the discussion where scores tended to cluster toward the ends of the rating scales. For 
example in Figure 5 the results for this sub-capability with regard to the quantity of expertise show seven 
(four, one, and three respectively) responses clustering in the lowest response categories of the rating 
scale, including four in the “serious-concern” category. Such a cluster of responses would have led the 
facilitator to discuss that trend to make sense of the causes leading to such low assessments using the 
comments provided by the participants in the questionnaire as additional material to fuel the discussion. 

The assessment method initially envisaged that the group assessment session would lead to new ratings of 
the state of the three aspects of each of the three components. This was based on a desire to emulate the 
Delphi method whereby grouped experts converge toward a common estimate based on revisions of their 
individual estimates when they are exposed to the responses collected through a questionnaire from other 
experts in the group (Gordon 2009). While this method is proven, the organizers decided to not pursue it 
in the context of the group assessment sessions because they determined it would detract the participants 
from pursuing discussions on the causes behind the trends identified in the ratings. In summary, it was 
judged more valuable to spend time and energy on examining the causes of a trend in ratings than to use 
that equivalent time and energy to get the group to agree to a common rating on each question. 

Figure 5 shows the minimalist chart design adopted to report on results of the assessment questionnaire. 
This design was selected to prevent debates about measurement theory that would have detracted from the 
communication of and discussion about the results. The multi-panel chart shows the number of responses 
aligned to the rating scales with an indication of the direction of the scale at the bottom. The facts that the 
rating scales had an ordinal dimension and a “serious-concern” category were not communicated to the 
respondents of the questionnaire, but could have been noticed by attentive readers. It was determined that 
communicating these aspects explicitly to the respondents could have unduly influenced their answers. 
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Figure 5: Example of multi-panel chart used to report results from the assessment questionnaire. 

The chart design in Figure 5 also shows cases where respondents felt they did not have sufficient 
information to make an informed judgment: one case for quality of expertise and two cases for reusability 
of tools. The design also had to be adapted for those respondents who gave answers situated exactly 
between two response categories, in such cases their response were inserted as a number at the border of 
the two response categories where they situated their assessment—Figure 5 shows two such instances one 
for “quality of tools” and the other for “partners readiness”. Finally, for those respondents who chose two 
responses on the rating scales,10 both results were reported. Thus, the chart design adopted cannot be 
interpreted as a strict count of respondents with numerical values representing interval, ratio, or absolute 

                                                      
10 The rationale for reporting two responses to a single question was often because the span of the evaluand was 
such that a respondent felt the need to report different assessments each reflective of the conditions in parts of the 
whole. This is in contrast to other respondents who felt that the condition of the evaluand was exactly between two 
response categories and who indicated so by answering the questionnaire between two response categories. 
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values. This drastically limits the permissible transformation of the data from the standpoint of 
measurement theory (Sarle 1997) and explains why the assessment did not pursue further quantification 
or graphical representation of the results and relied instead on qualitative analysis. 

3.3.1 Observations on the group assessment sessions 

The following observations are from the organizers based on their involvement in the preparation and 
conduct of the group assessment sessions: 

• Such sessions require the support of two staff: one facilitator and one notetaker who can also keep 
track of time. It is important that these staff be knowledgeable about the purpose and method of the 
assessment as well as about the Centre and its activities. 

• The notion of feeding the results of a questionnaire to a group discussions made up of the same 
participants who answered the questionnaire is valuable. It plays on the strengths of both approaches. 
The written results from the questionnaire were deliberately formulated, diverse, and anonymous and 
they offered an equal voice to all participants. The group assessment discussions were more 
spontaneous and could build on the diversity of results collected through the questionnaire to 
develop new insights. One possible alternative in the future would be the use of audience/personal 
response system to streamline the process. Such systems allow participants to provide inputs to 
simple surveys, similar to the assessment questionnaire used in 2017, and to transition rapidly to a 
presentation and discussion about the group results. 

3.4 Analysis of group assessment results 

The substance of the discussions that took place during the group assessment sessions were recorded in 
notes. These notes were then transferred to a spreadsheet prior to analysis. The analysis consisted in 
coding all the statements according to the CAT/sub-capability they belonged to, and according to the 
capability component they related to (i.e., expertise, tools, access and collaborate) plus an extra category 
called “other” for statements that did not fit neatly in any of the capability component categories. The 
statements were then analyzed to identify themes. Statements with common themes were regrouped until 
very few, if any, statements remained unassigned to a theme. These statements regrouped by themes were 
then analyzed to discover what the CAT participants had to say about these themes. The analysis also 
considered whether patterns of comments about a theme were specific to a CAT/sub-capability or were 
applicable across them. This method of analysis was based on practices in qualitative research, research 
interviewing, and focus-group analysis (Boeije 2010; Gillham 2008, p. 134–147; Krueger and Casey 
2009, p. 118–22). The analysis was performed by the same analysts who ran the group assessment 
sessions and had analyzed the questionnaire results. 

3.4.1 Observations on the analysis of group assessment results 

The analysis of the group assessment discussions led to the following observations of value to the conduct 
of similar activities in the future: 

• The analysis benefited from the fact that those who did it had also been involved in the conduct of 
the group assessment sessions and the analysis of the questionnaire results. By having been involved 
in all steps of the project where data were collected and analyzed, the analysts were able to draw 
themes and patterns in the material collected in a way that would have been difficult for someone  
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given access to only the notes from the group assessment sessions. This observation is aligned with 
best practice in focus-group research that reports that analysis of focus groups data is best done by 
those who were present at the meetings (Krueger and Casey 2009, p. 124). 

• The process of collecting qualitative data through group discussions and of processing and analyzing 
this data is a labour-intensive process. It requires analysts that are available to surge for a number of 
consecutive weeks in order to complete the process in a reasonable timeframe. This has to be taken 
into account when planning an assessment that involves such a method. 
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4 Results 

This section reports on the results of the S&T capability assessment conducted in 2017. The reporting 
follows the structure of the presentation given by the authors at the DRDC CORA Annual General 
Meeting in October 2017 (Gongora and Taylor 2017c). This means that it focuses on themes that are of 
relevance to the broad S&T capability in OR&A rather than to the more specific circumstances of each 
sub-capabilities—more details about each sub-capability can be found in Annex C. The section is 
organized as follows. First, the findings for the capability components (expertise, tools, and access and 
collaborate) are reviewed. Second, two findings that emerged somehow by serendipity out of the 
assessment are reported as they reflect deeper structural issues affecting the Centre. Finally, we look at 
the results of the assessment to find potential solutions and action items that could rectify or mitigate the 
issues identified as hindering the development of the OR&A capability. 

4.1 Expertise 

Figure 6 below shows the results for the capability component of expertise as aggregated for the  
sub-capabilities reviewed as part of this capability assessment. 

 
Figure 6: Results for the capability component of expertise. 

Overall, the results show the reusability of the expertise is perceived as being high, that is, participants to 
the assessment perceive that the skills and expertise applicable to their sub-capability were generally 
highly transferable to other OR&A sub-capabilities. This generalization should be qualified with the 
following caveats. First, there are sub-capabilities where the lower scores in re-usability are present, they 
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are notably in 6.1 and 6.5 where some assessors believe that these sub-capabilities include some 
specialized knowledge (e.g., defence economics, materiel acquisition, defence planning methodologies, 
area expertise) that are not as easily transferable to other capabilities. 

Second, the inputs provided by the participants indicate that they believe that in all sub-capabilities there 
is a need for enough experienced analysts with domain expertise to provide a cadre from which recruits 
and recently re-assigned DS can learn. This explains the scores for quantity and quality of expertise where 
the participants communicated a sense that many of the teams had lost their balance of expertise between 
generalist/specialist, and (domain) novice/experienced analysts. There is an emerging opinion out of the 
assessment that the generalist model11 has been pushed too far within the Centre with too few remaining 
experts to which the generalists can reach for advice. 

The generalist model may also be undermined in the future by the demand for increased quality of 
expertise from clients who are becoming more knowledgeable and from science and industry having 
made significant progress in the diffusion and commercialization of analytical techniques that until then 
had been the preserve of specialists. The whole field of data analytics is an example where such 
developments are taking place possibly forcing internal OR&A establishments to better define their value 
added for certain types of analysis. 

The feedback from the participants also points out a relationship between quantity and quality of 
expertise. The Centre has witnessed in recent years a trend toward smaller teams in an attempt to spread 
the DS OR&A resources across a wider set of clients and issues, while the demand for OR&A did not 
abate for the teams that were reduced in size to build the new ones. This development caused concern to 
the participants, because they felt the resulting smaller teams had to trade off quality and sophistication of 
analysis in order to ensure a continued level of timely delivery of OR&A with fewer resources. The level 
of workload on the smaller teams also means that the DS on these teams have less time to devote to 
building their expertise through professional development. 

Discussions and responses from the participants also allowed to distinguish between three meanings or 
components of expertise: 

• Knowledge expertise. The knowledge of the methods, theories, and subjects as derived from 
academic sources. 

• Domain expertise or experience. The knowledge derived from working the same subject in an 
applied defence context over many years. 

• Skills built from experience. The skills derived from working in an applied science context over 
many years such as skills in problem formulation, client interfacing, communication,  
and contracting. 

                                                      
11 By referring to a generalist model, we mean that The Centre, notably though its policy of postings, has promoted 
the development of a workforce made up of defence scientists who are expected to tackle a variety of problems. The 
presence of the generalist model within DRDC CORA may be an inheritance from the old Defence Scientific 
Service Group Salary Administration System which prior to 2005 had a separate Analyst/Generalist stream which 
was characterized as follows: “[w]hereas the DS in the scientific stream normally will concentrate in a specialty or a 
few related specialties, and may become a world expert in that specialty, the Analyst/Generalist must develop a 
broad understanding of defence issues, and of the application of science or the scientific method to those issues. The 
Analyst/Generalist may be called upon to carry out many studies of a general short term nature during the course of 
a year, and may be called upon to shift frequently from one study area to another during his/her career” (Directorate 
Scientific, Academic and Managerial Appointments 1992, p. 20–21). 



  

26 DRDC-RDDC-2019-D016 
 

  

Together, these three components characterize the full meaning of expertise in the context of defence 
OR&A. Furthermore, more details about the methods, techniques as well as skills required of successful 
OR&A analysts were collected and can be found at Annex D. We did not have the time to analyze them 
further but this material has potential for further analysis in support of professional development. 

The assessment also brought out the perception that the Centre did not actively manage its expertise in 
OR&A. Postings and individual professional development efforts were expected to take care of it. But 
this was felt to be insufficient. In fact, some participants believed that postings had a negative impact on 
collective expertise because they reinforce the model of the versatile generalists who are expected to 
successfully transition to a variety of sub-capabilities during their careers. 

In addition, to being perceived as diminishing, the expertise in the Centre or elsewhere in the Agency was 
perceived as being difficult to access. This was due to two factors. First, DS are assigned to specific 
sections and projects and this makes it difficult to access their expertise across projects and sections when 
it is required elsewhere. Second, there is a lack of readily available information on who does what 
research or has expertise in a given subject, and this makes more difficult to identify the potential experts 
in the organization. 

4.2 Tools 

For the capability component of tools, Figure 7 (see next page) shows results relatively similar to 
expertise on the dimension of reusability. This makes sense because expertise and tools usually go hand 
in hand: generalists will tend to rely on a set of versatile tools whereas specialists will rely on tools that 
are more specific to their expertise area. This is a capability component where we see, like for access and 
collaborate under Sub-Section 4.3, a greater number of respondents who said that they could not answer 
the assessment. These respondents were spread across a number of sub-capabilities and we have no 
hypothesis as to why they could not answer the assessment on these particular dimensions. 

For quantity and quality the concerns stem in part from the same trend identified under expertise, that is, 
the increasing number of smaller teams within the Centre makes it more difficult to develop or maintain a 
range of tools. This trend has been further compounded according to the participants by personnel 
postings that introduce breaks in the development and maintenance of tools and by lax documentation and 
management of tools, models, and associated codes when developed in-house. 

In the feedback captured in the questionnaire and during the group assessment discussions, some 
participants suggested that for a number of study areas it would be possible and desirable to transition to a 
more centralized and coordinated development and maintenance of tools and models. This could go as far 
as hiring a dedicated technician to manage this capability component. However, some participants believe 
that the creation of a collaborative software development workspace should come before the creation of 
the technician position that would support it. 
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Figure 7: Results for the capability component of tools. 

The participants demonstrated a greater variety of opinions when it came to evaluating the likely gains in 
efficiency from more centralized tool and model management. While there was relative agreement on 
convergence on a common optimization tool, participants associated with the sub-capability 6.2 were 
quick to point out that tools and models in their sub-capability tended to be more purpose-built than 
generic, that is, solutions optimized to handle the peculiarity of each military environment predominated 
over the gains for efficiency associated with the adoption of more generic solutions. One interesting 
middle ground was proposed in one of the group assessment discussion that would consist in seeking 
more modularity whereby some components of tools would be the object of greater re-use and 
standardization across the Centre, while analysts and teams could still develop study- or task-specific 
modules when necessary as add-ons to the core. This solution, again, seems to assume a centralized and 
coordinated approach to tool development and maintenance. 

The sub-group who discussed the requirements for deployed OR&A analysts felt that there was a 
requirement for a deployable toolset to support military operations. But the participants were also quick to 
point out that such a toolset would not be a panacea to the effective delivery of OR&A in support of 
operations as the deployed analysts would still have to understand the theories and methods underpinning 
the tools to effectively use them. Furthermore, no toolset would be likely to cover all the contingencies in 
analysis that a deployment can generate and therefore the group believed in the necessity for analysts to 
be able to adapt and develop simple tools when confronted with unexpected questions or analytical 
problems while on deployment. 
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Finally, for at least three sub-capabilities (6.1, 6.3, and 6.5) access to classified computing and networks 
is an issue that constrains the work in those areas. In many cases DS are reliant on clients to provide the 
classified Information Technology (IT) infrastructure, but even in those cases challenges can remain 
when it comes to the deployment of analytical tools on these networks. In the case of strategic analysis  
(sub-capability 6.5) the problem is somewhat more straightforward as the challenge is generally limited to 
the access to classified terminals and networks. 

4.3 Access and collaborate 

Figure 8 shows the results of the capability assessment questionnaire for the capability assessment of 
access and collaborate. The responses aggregated toward the middle value statement for the first question 
on the ripeness of the sub-capability for access and collaboration, which read as: “Some factors could 
impede external collaboration and access, but mitigation measures exist that would allow for a significant 
degree of collaboration and/or access without compromising the relevant factors”—see Table 3. 
Similarly, the responses clustered on and around the middle value statement on the readiness of partners 
to collaborate. Interestingly, up to four respondents (three of them in the sub-capability 6.2) could not 
answer this question which may speak to the fact that the Centre does not actively encourage the practice 
of competitive intelligence relying instead on what scientists may discover by serendipity in the conduct 
of their main activities. 

In both the responses to the questionnaire and the discussions during the group assessments, emerged the 
notion that the weakest element in the access and collaborate capability component was DRDC CORA’s 
own lack of readiness. The harshest judgment was perhaps the notion that the Centre lacks sufficient 
scientific expertise, resources (in terms of money and DS time to engage in access and collaborate) and a 
will to carry through in the face of administrative challenges related to travel, contracting, and the 
creation of partnership agreements to truly become a valued partner. In part tied to this pessimistic 
judgment, was the related notion that the Centre has failed to articulate its competitive advantage and to 
answer, in that context, why it would seek access or collaboration as a complement to its own strengths 
and weaknesses. Related to this point, some participants highlighted that travel funds within the Centre 
may be overly tied to making scientific presentations and that we may miss the value of travels to 
establish and maintain collaborations and to gain insights on the ecosystem of potential partners. 
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Figure 8: Results for the capability component of access and collaborate. 

There was also some concerns that the focus of the Centre’s collaboration on the North Atlantic Treaty 
Organization (NATO) and The Technical Cooperation Program (TTCP) fora, the easiest conduits for 
collaboration, was making it miss potentially valuable collaboration with other partners that would 
require more effort and time to establish. 

4.4 The small-team syndrome 

In this sub-section and the next we introduce themes that came out of the assessment without the design 
explicitly seeking to explore them. These emergent findings are important because their influence can be 
felt across a number of issues. This is illustrated in Figure 9 in the context of what we call the  
“small-team syndrome”, that is, a set of associated symptoms that characterize small teams and that this 
assessment indicates has propagated across DRDC CORA as the Centre has increasingly relied on a 
small-team construct in recent years as a way to address an expanding demand for OR&A services from a 
fixed or reducing base of personnel resources. 
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Figure 9: Mapping of the small-team syndrome. 

The small-team syndrome emerged from discussions during the group assessments and in particular for 
the sub-capabilities 6.2 and 6.3 where participants expressed a concern for the quantity of expertise 
available and how this affected in turn the quality—see Sub-Section 4.1 above for an earlier mention of 
the issue—because in order to address the demand for OR&A with limited resources small teams had to 
increase the pace of work and to revert to simpler methods and tools for which they would be confident of 
being able to deliver with. As a consequence, the growth of expertise and the development and 
maintenance of tools got set aside and the available expertise and tools in the small team became the 
criterion to determine what tasks got done rather than the true priorities of the clients or of  
DRDC program formulation. In summary, the means available became so constrained that they started to 
determine the ends that should be pursued in a reversal of the more conventional process of strategizing 
and planning where ends should have priority. 

Small teams are also more vulnerable to a disruption of balance or to having difficulties in reaching a 
balance along a number of dimensions: between experts and generalists, as well as between senior and 
more junior scientists. They also offer less opportunities for mentoring on the job, and are less likely to 
have the mix of relevant expertises to tackle the variety of questions that the client may have. Taken 
together, the various symptoms of the small-team syndrome create challenges at the team- and  
Centre- levels for collective expertise and effective delivery of quality OR&A services. Interestingly, 
some evidence of small-team syndrome is present in even some of the largest teams, because the breadth 
of the work they undertake may make them “one-person deep” in many expertise areas with little 
potential to rely on other team members to surge on a task or backfill a position. This also makes 
succession planning more difficult. In other words, DRDC CORA managers should look not just at the 
size of teams but more specifically at the ratio between the breadth of analytical issues they cover and 
their depth of expertise in those analytical issues. 

It is interesting to note that the small-team syndrome may have been a characteristic of the defence 
OR&A establishment in Canada before in its history if one is to rely on R. J. Sutherland who reported the 

Smaller teams make it more 
difficult to maintain…

1. Mix of experts 
and generalists

2. Mix of senior and 
junior analysts

4. Mix of relevant 
expertises to match 
client’s questions

Steady or increasing demand 
for OR&A leads to…

1. Insufficient capacity to meet demand which leads to… 

2. Neglect of tool development

3. Neglect of professional development 
and expertise

4. Defaulting to simpler methods and tools

5. Choosing what can get done (with team 
resources) instead of what should be done

Overall perceived decline in 
OR&A expertise potentially 
calling into question our 
credibility and value

3. Mentoring

Postings exacerbate the 
small-team syndrome at the 
team and Centre levels by 

affecting…



  

DRDC-RDDC-2019-D016 31 
 

  

comment of an American visitor in 1964 when shown the extensive organizational chart for the then 
Operational Research Division when it had only 54 scientists: “lots of organization – damned few 
people!” (Sutherland 1965, p. 3). 

Figure 9 also shows a compounding factor that exacerbates the small-team syndrome namely the policy of 
regular postings that in all areas, but more particularly in the sub-capabilities 6.1 and 6.5, was perceived 
as affecting negatively the growth and maintenance of expertise. While participants saw value in regular 
postings for junior or recently hired analysts, they saw it as detrimental and inefficient as analysts become 
more senior because it affects the balance of experts and generalists on teams and across the Centre, can 
upset the balance of senior and junior analysts on teams, as well as the ability of the teams to have a range 
of resident expertises to address the variety of analytical problems presented by the clients. Postings can 
also affect negatively tool development in an organization where tools are developed and maintained by 
individuals rather than the organization. Regular postings also hurt professional development and 
expertise when they concern specialization, that is, when the work requires the DS to develop a 
specialization something the generalist model has difficulties accommodating. On the other hand, the 
policy of regular postings is the main mechanism for sustaining the generalist model within  
DRDC CORA. 

4.5 DRDC CORA identity 

A small number of participants made a coherent argument that many of the problems facing  
DRDC CORA stemmed from a lack of clearly articulated identity, strategy, and vision. For those 
participants, the Centre would have difficulties engaging with external partners, determining a proper 
organizational construct, or developing an effective professional development policy or way forward for 
tool development and maintenance until it had clarified its mission and expertise, its core competency, its 
competitive advantage. 

The issue of determining our expertise and mission was often phrased rhetorically as a question along the 
lines of: “Are we here to perform cutting-edge research or in-house consulting services?” There was not 
necessarily a consensus among the participants on the answer to this question, nor about whether the 
choice is binary or whether one can frame it as a spectrum where DRDC CORA could be situated 
somewhere between the poles of advanced applied research and of consultancy. However, there was 
clearly an appetite for greater clarity on the subject in order to inform subsequent decisions as indicated in 
the above paragraph. 

4.6 From diagnostic to solutions 

In this sub-section we move away from the diagnostic of the capability situation within DRDC CORA to 
a synthesis of ten solutions to improve the situation. These solutions were either directly proposed by 
participants or were the logical consequences of the problems identified through the assessment. We have 
organized them into three larger themes: 

• Express a clear vision and purpose for DRDC CORA and make decisions consistent with them: 

 Clarify where DRDC CORA stands on the advanced applied research-consulting 
spectrum. A variety of options are possible here, from articulating a single position 
applicable across the Centre to developing a more nuanced strategy where various sub-
capabilities could be situated at different points along the spectrum depending on internal 
and external conditions. 
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 Articulate the value-added / core competency of DRDC CORA and communicate it to 
clients, within Assistant Deputy Minister (Science and Technology) (ADM(S&T)), and 
to external parties. While DRDC CORA is not a private business that has to position itself 
vis-à-vis competitors in a market, there is sense that the emergence of alternative sources of 
OR&A for the DND/CAF either through private contracting or the development of in-house 
analytics capabilities will soon require the Centre to develop elements of a competitive 
strategy to situate itself in the market for analysis and advice. 

• Take care of the OR&A capability by considering: 

 Building larger teams. The obvious answer to the small-team syndrome is to (re-) build 
larger teams. While the larger team construct is not a panacea, in particular if the larger 
teams have a wider span of analytical issues to cover, they are a step in the right direction to 
ameliorate the situation. 

 Making expertise available where and when it is needed. This recommendation is not as 
obvious as some others but it addresses a source of inefficiency for the Centre, and of 
frustration for the DS, whereby expertise is difficult to assign to a task when it resides in a 
different section or project or has been recently re-assigned to a new area. Some DS have 
argued for re-organizing the Centre along expertise and science areas (Levesque et al. 2015), 
this option should be evaluated along some other organizational constructs that could allow 
for gains in the flexible employment of expertise. 

 Better managing expertise from role assignments to succession planning. This is related 
to the recommendation above as it complements it. The idea is to integrate the perspective of 
expertise when considering assignments and postings. As with many other 
recommendations, it might be difficult to implement in small teams where the urgency of 
backfilling a position may take precedence over the logic of expertise. 

 Creating headroom for inward investment in re-usable tools/models and data sets. This 
recommendation may become particularly relevant if DRDC CORA’s environment were to 
become increasingly competitive. Without investments in our future tools, the Centre could 
end up at a disadvantage in comparison to other OR&A service providers. This 
recommendation is dependent on the articulation of a competitive strategy on the part of 
DRDC CORA and the clarification of where the Centre stands on the advanced applied 
research-consulting spectrum. 

 Getting more involved in adjusting programs of work to actual capacity and ensuring 
resources are always assigned to the most important questions of clients. It appears that 
with the development of program formulation and project management within DRDC, the 
Centre has lost its ability to self-adjust to the dynamic demand for OR&A services coming 
from the DND/CAF. This recommendation calls for a re-assertion of the Centre in planning 
and adjusting program delivery. 

• Take greater ownership in the development of OR&A external relations: 

 Promote bilateral or multilateral memoranda of understanding to provide 
replacements for the loss of the Five-Eye collaborations since the closure of TTCP Joint 
Systems and Analysis (JSA) Group in 2016. As mentioned in Sub-Section 4.3, there is a 
sense among participants that the Centre needs to diversify its collaboration beyond the 
NATO and TTCP fora. In the case of TTCP, this is a necessity as some unique collaboration 
opportunities have disappeared with the disbandment of the JSA Group. Perhaps, of 



  

DRDC-RDDC-2019-D016 33 
 

  

particular interest, are bilateral and multilateral collaborations with the defence research 
establishments of middle powers such as Australia, The Netherlands, and Sweden which 
may have analytical problems and solutions that scale better to Canada’s own defence 
challenges and resources. 

 Seek and actively manage key relationships with domestic and international partners, 
recognizing that beneficial collaboration for OR&A is foremost about the sharing of 
knowledge and ideas, not about shared inventions. This recommendation might be more 
aimed at DRDC stakeholders who may come with a preconceived model of collaboration 
based on the R&D sector where collaboration typically leads to the pooling of resources 
toward a solution or invention shared by all parties. In many fields of OR&A this approach 
does not work because each nation needs to develop answers to nation-specific questions. In 
such cases, the value of the collaboration is in the sharing of methods, models, and best 
practices rather than in the development of a common solution. 

 Consider holistic use of travel cap and conference appearances in order to seek the best 
organizational value from an access and collaborate perspective. There is an impression 
that the limited travel budget of the Centre is so focused on the professional development of 
DS (attending courses and presenting at conferences) that the value of these travels, or other 
travel opportunities, for the purpose of competitive intelligence in order to make 
subsequently more informed decisions on access and collaborate get lost. The 
recommendation would be for managers to consider with an open mind proposals to use a 
small portion of travel funds for such purposes and for employees to report more 
systematically on information relevant to access and collaborate that would have been 
collected while on professional development trips. 
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5 Conclusion 

The S&T capability assessment conducted by DRDC CORA in the summer of 2017 was designed to 
support strategic planning within the Centre. The design of the capability assessment innovated by 
involving a significant portion (about 30 percent) of the DS population of the Centre in its conduct. 
Through this design the employees were able to contribute where their strengths resided, that is, in their 
intimate knowledge of the work and the requirements derived from it in terms of capability components. 
This RD represents the first attempt, to our knowledge, to properly document a capability assessment or 
strategic planning exercise within DRDC CORA. We hope that it will be followed by more such 
documents in the future as they contribute to knowledge management and organizational learning within 
the Centre and across the Agency. 

The results of the capability assessment highlighted the strength of the generalist model of OR&A service 
delivery so prevalent in the Centre, namely that it generates expertise that is highly reusable. However, 
the demand for OR&A services has outstripped the pool of OR&A resources in recent years leading to a 
small-team syndrome within the Centre as more and more teams have become smaller or have been 
created with minimal resources in order to address new client demand. The small-team syndrome affects 
negatively the generation, sustainment, and delivery of quality OR&A. Any action taken toward the  
(re-)creation of larger and more robust teams is likely to have positive results on the health of  
OR&A capabilities within the Centre due to the wide-ranging negative effects of small teams. 

Another issue that requires action revolve around the positioning of the OR&A sub-capabilities on the 
advanced applied research-consulting spectrum. Without a clearly articulated identity, strategy, and 
vision, the Centre has difficulties engaging with external partners, determining a proper organizational 
construct, or developing an effective professional development policy or way forward for tool 
development and maintenance. Once again, the ramifications of this lack of explicit strategy makes it a 
centre of gravity in any change agenda because resolving it could have beneficial effects on a range  
of related issues. 

DRDC CORA is the main source of OR&A to the DND/CAF and the largest concentration of  
OR&A scientists in the country. At this critical juncture in its evolution it deserves all the care and 
attention in its management that it can get, lest we let it deteriorate beyond repair. 
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Annex A DRDC S&T capability taxonomy 

The following table shows the official DRDC S&T capability taxonomy (Comeau 2016) used in the 
context of the DRDC CORA S&T Capability Assessment documented in this Reference Document. 

Table A.1: DRDC S&T capability taxonomy. 

1. Physical Sciences 
1.1 Platform Physical Protection 
1.2 Energetic Materials and Systems 
1.3 Weapon Systems and Effects 
1.4 Platform Performance 
1.5 Signature Management 
1.6 Underwater Sensing and Effectors 

2. Electromagnetic Sciences 
2.1 Magnetic Sensing 
2.2 Electro-Optics Electronic Warfare 
2.3 Radio-Frequency Electronic Warfare 
2.4 Radar & Radar Signal Processing 
2.5 Electro-optic Sensing 
2.6 Sensor Data Exploitation and Fusion 
2.7 Space Systems & Sensing 

3.  Information Systems 
3.1 Command and Control 
3.2 Cybersecurity 
3.3 Intelligence and Situational Awareness 
3.4 Autonomous Systems 
3.5 Information Technology Enablers for Decision Support & Intelligence and 

Situational Awareness 

4.  Health Sciences 
4.1 Personnel Chemical, Biological and Radiological Defence 
4.2 Blast Protection and Injury 
4.3 Military Medicine 
4.4 Chemical, Biological and Radiological Medical Counter Measures 
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Table A.1: DRDC S&T capability taxonomy (continued). 

5.  Social and Behavioral Sciences 
5.1 Human Effectiveness (includes Human Performance, Human Systems Integration, 

and Learning & Training) 
5.2 Organizational and Operational Effectiveness 
5.3 Resiliency and Mental Health 
5.4 Selection and Assessment 
5.5 Social and Cultural Influence 
5.6 Social Policy Research 

6.  Operational Research and Analysis 
6.1 Operational Research and Analysis (OR&A) for Enterprise Resource Management 
6.2 OR&A for Force Development, Concept Development and Experimentation, and 

Capability Production 
6.3 OR&A for Force Generation & Employment 
6.4 Workforce Analytics 
6.5 Strategic Analysis 
6.6 Analysis of S&T Intelligence 

7.  Other 
7.1 Military Communications 
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Annex B DRDC CORA capability assessment questionnaire 

This Annex contains the questionnaire that team leaders and selected senior defence scientists answered 
as part of the DRDC CORA S&T Capability Assessment conducted in 2017. It is followed by a  
question-and-answer document that was circulated with the questionnaire. For more detail on the design 
of the questionnaire please refer to Sub-Section 3.2 of the RD. 

Table B.1: DRDC CORA Capability Assessment questionnaire. 

 

This questionnaire supports the DRDC CORA Capability Assessment, part of the broader Capability 
Review being conducted within the Centre. Read the Questions and Answers (Q&A) attached as an 
annex. They clarify some special cases. Only the team leaders and selected senior DSs to whom this 
questionnaire is being sent should answer it; you can consult with team members and/or other colleagues 
for input, but the questionnaire is not intended, nor designed, for distribution beyond the group to which it 
is addressed. Each respondent is being asked to answer from their perspective. For most, this means from 
the viewpoint of the team and/or program, project, or work-breakdown element within a project that the 
team supports. In a few cases (support to operations, cyber, and embedded strategic analysts) you may be 
a functional specialists and should take into account the support to multiple teams or multiple clients. 

The questionnaire has 13 questions divided into five sections. First, you are asked to provide basic 
information to categorize your questionnaire and answers. The next three sections deal with Expertise, 
Tools, and Access and Collaborate. The final question is open-ended; you can convey additional 
information about your assessment that did not fit under any of the previous questions. It should not take 
you more than a working day to complete the questionnaire. 

This survey supports the administration of and improvement to an organisational program and therefore is 
exempt from a formal ethics approval. Nonetheless, ethical guidelines will still be followed. Participation 
is voluntary. The questions are not of a personal or sensitive nature and therefore are not anticipated to 
cause you, the respondent, any distress. Because of the nature of the questions, anonymity of respondents 
is not possible. However, data will be presented in aggregate form and no answers will be attributed to a 
specific source—but your answers may make identification possible. The completed surveys may be 
made accessible to the project team, the leaders of each capability assessment teams and DRDC CORA 
management in the context of the DRDC CORA Capability Review and for the purpose of informing 
capability management. 

Return the completed questionnaire to Ben Taylor (BEN.TAYLOR@forces.gc.ca) by close of business on 
Friday, 4th August 2017, at the latest. 

 
 
 
 
 
 

DRDC CORA Capability Assessment Questionnaire 
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Section A: Basic Information 
Provide your responses to the three items in the table below. Use N/A when not applicable. 

Item Answer 

1) Current Team (e.g. CALWC)  

2) Capability Area Assigned (e.g. 6.2)  

3) Additional Capability Areas to which you would 
map your team’s work (list as many as you want) 

 

 

Section B: Expertise 

a) Expertise refers to the specific skills and knowledge of relevant OR&A methods and 
techniques as well as domain knowledge. It also includes skills that are enablers to the 
defence science. The expertise has to be current or “refreshable” within a short period (i.e. 
3 months or less) either through study/review or by applying it in the context of a project or 
task. 

b) If your assessment relates more to issues of domain expertise or skills than expertise in 
OR&A methods and techniques, convey that nuance in the “Comments” sections of the 
corresponding question. For an example, refer to “Q&A Question 3”. 

c) Tag your comments with a different capability if you believe the expertise better captures 
this capability than the one your team has been. For an example see “Q&A Question 1”. 

d) If this assessment potentially includes the work performed by embedded strategic analysts, 
please read Q&A Question 2 for an example of how to proceed. 

Take into account the contributions of external partners if they contribute to your expertise, See 
Q&A Question 8 for an example of how to proceed. 

List all of the OR&A12 methods and techniques as well as skills that are relevant to your work 
including items that may not be seen as OR&A but that are relevant to decision support or your 
research (e.g., mind mapping, techniques of close reading, interviewing, etc.). There is no approved 
list of OR&A methods and techniques for the purpose of this exercise. Do not limit your list to only 
what is currently resident in your team or capability area, include also items that would be highly 
relevant to the work program to be delivered in the next three to five years and for which you have 
no resident expertise and no access through partners. 

Methods, Techniques and Skills 

[The original questionnaire had 21 lines of free text. Only three are retained here for illustrative 
purposes.] 

 

 

 
                                                      
12The term “OR&A” includes Operational Research, Strategic Analysis, and any related science contributing to 
decisions sciences or supports decision making within the DND/CAF. 
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General Instructions: Place an “X” beside the statement that comes closest to your assessment; use the 
Comments section to add the nuance and detail required to convey the full meaning of your assessment. 

4) To what degree is the expertise relevant to this capability transferable to other OR&A capabilities or 
teams? 

Experts can be transferred to other capabilities easily.  
Experts can be transferred to other capabilities relatively easily (a few months of 
coaching and/or training on the job).  

Experts can be transferred to other capabilities with some effort (up to a year of 
coaching and/or training on the job).  

The expertise is highly specific and transferring experts to other OR&A 
capabilities or teams would require a significant effort (more than a year with 
coaching and/or training/professional development). 

 

The expertise is highly specific and cannot be applied to other OR&A 
capabilities or teams. Even within the capability, transfer can be difficult due to 
the specialization / acquired domain expertise. 

 

I lack sufficient information to make an informed judgment.  
Additional Comments: 

 

 

5) To what degree do we have enough expertise to deliver this capability? 

The range of methods and techniques available are in abundance as well as the 
staff capacity.  

The range of methods and techniques available are adequate as well as the staff 
capacity.  

There are some limitations on either the range of methods and techniques or the 
staff capacity.  

There are some limitations to both the range of methods and techniques and the 
staff capacity.  

There are inadequacies with either the range of methods and techniques or the 
staff capacity.  

I lack sufficient information to make an informed judgment.  

Additional Comments: 
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6) To what degree do we have adequate quality of expertise to deliver this capability? 

What expertise is available is qualitatively among the best in the world all 
sectors included (industry, academia, defence science organization).  

What expertise is available is qualitatively at a standard comparable to the 
quality of service provided by equivalent allied defence science organizations or 
what industry and academia can provide in Canada. Gaps if any are minor. 

 

What expertise is available is qualitatively sufficient to deliver the S&T under 
this capability. Gaps could become of concern looking into the next three to five 
years. 

 

What expertise is available is qualitatively the minimum acceptable to deliver 
the S&T under this capability. Gaps are of concern now and into the next three 
to five years. 

 

What expertise is available is qualitatively insufficient to deliver minimally 
acceptable S&T under this capability.  

I lack sufficient information to make an informed judgment.  

Additional Comments: 

 

 

Section C: Tools 

Take into account the following clarifications provided in the initial presentation on the DRDC CORA 
S&T Capability Review: 

a) Take a broad view of “tools” to include equipment and infrastructure; although we expect that the 
preponderance of requirements will be analytical tools rather than hardware and infrastructure 
requirements. Do not include “tools” that are provided by DRDC and the DND/CAF unless you 
have reasons to believe that these tools do not meet your requirements. 

b) Take into account the tools of external partners13 if they are part of your capability or essential to 
your delivery of the science and technology (S&T), particularly if you have concerns about your 
access to these tools in the foreseeable future. 

c) Tag your comments with a different capability if you believe they better relate under this different 
capability than the one assigned in Section 1, see Q&A Question 1 for an example of how to 
proceed. 
 
 

                                                      
13 : External partners can be a) Canadian industry, b) Canadian academia, or c) foreign partners. Foreign partners 
include: NATO and TTCP networks, foreign defence science organizations (e.g., Dstl, DSTG, FOI), foreign 
academia and think tanks (e.g., Johns Hopkins University, Naval Postgraduate School, RAND Corporation), or 
businesses not registered in Canada. 
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7) To what degree are the tools that will be used to deliver this capability transferable to other OR&A 
capabilities or teams? 

The tools can be readily applied to other capabilities.  

Tools can be applied to other capabilities relatively easily (a few days of 
work to repurpose).  

Tools can be applied to other capabilities with some effort (weeks of 
work to repurpose).  

Applying them to other OR&A capabilities or teams would require a 
significant effort (months of work to repurpose).  

The tools are highly specific and cannot be repurposed for other OR&A 
capabilities or teams. Even within the capability, repurposing to different 
clients / tasks can be difficult due to the modifications required. 

 

I lack sufficient information to make an informed judgment.  

Additional Comments: 

 

 

8) To what degree do we have the tools to deliver this capability (quantity/capacity)? 

We have the tools to deliver this capability and they are 
sustainable/renewable for the foreseeable future.  

We have the tools to deliver this capability. Gaps, if any, are minor and 
may include minor concerns about the sustainability/renewability of the 
tools in the foreseeable future. 

 

We have the tools to deliver this capability. However, gaps could 
become of concern looking into the next three to five years including in 
regard to sustainability and/or availability. 

 

The tools we have are the minimum to deliver the S&T under this 
capability. Gaps are of concern now and into the next three to five years.  

The tools we have are insufficient to deliver a minimally acceptable 
level of S&T capacity under this capability.  

I lack sufficient information to make an informed judgment.  

Additional Comments: 
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9) To what degree do we have adequate quality of tools to deliver this capability? 

What tools are available are qualitatively among the best in the world all sectors 
included (industry, academia, defence science organization).  

What tools are available are qualitatively at a standard comparable to the quality 
of service provided by equivalent allied defence science organizations or what 
industry and academia can provide in Canada. Gaps if any are minor. 

 

What tools are currently available are qualitatively sufficient to deliver the S&T 
under this capability. Gaps could become of concern looking into the next three 
to five years. 

 

What tools are available are qualitatively the minimum acceptable to deliver the 
S&T under this capability. Gaps are of concern now and into the next three to 
five years. 

 

What tools are available are qualitatively insufficient to deliver minimally 
acceptable S&T under this capability.  

I lack sufficient information to make an informed judgment.  

Additional Comments: 

 

 

Section D: Access and Collaborate  

The following clarifications are provided in the initial presentation on the DRDC CORA S&T Capability 
Review as well as in the Q&A document: 

a) External partners can be i) Canadian industry, ii) Canadian academia, or iii) foreign partners. 
Foreign partners include: NATO and TTCP networks, foreign defence science organizations (e.g. 
Dstl, DSTG, TNO, FOI), foreign academia and think tanks (e.g., Johns Hopkins University, 
Naval Postgraduate School, RAND Corporation), or businesses not registered in Canada. 

b) Please see Q&A Question 6 if you want to better understand how the questions in this section 
relate with the S&T Strategy and the new Innovation for Defence Excellence and Security 
(IDEaS) program. 

c) If your assessment with regard to Access and Collaborate involves dimensions relating to 
expertise, please see Q&A Question 7 for an example of how to proceed. 

d) Tag your comments with a different capability if you believe they better relate under this different 
capability than the one assigned in Section 1, see Q&A Question 1 for an example of how to 
proceed. 

e) If you capability relies on a mix of internal resources and external partnerships and collaboration 
to deliver the S&T, please see Q&A Question 8 for an example of how to proceed. 
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10) Looking at the relevant factors below, to what extent can this capability be the object of collaboration 
and access with external partners? 

i. Security. The tasks relevant to this capability draws on classified or commercially sensitive 
material, not shareable externally. 

ii. Legal. National law or international treaties precludes external involvement. 

iii. Partner Consent. The DND/CAF partners do not consent to external involvement. 

iv. Policy, Impartiality and Accountability. The tasks relevant to this capability are tied to future 
policy, plans and strategy of the Government of Canada (GoC); or the GoC requires an impartial 
advice; or the GoC is accountable for the outcome or action. 

v. Urgency. The tasks relevant to this capability have to be delivered in a timely fashion due to 
operational or political requirements. 

 

None of the five factors prevent external collaboration and access.  

Some factors could impede external collaboration and access, but mitigation 
measures exist that would allow for a significant degree of collaboration and/or 
access without compromising the relevant factors. 

 

Some factors could impede external collaboration and access, but mitigation 
measures exist that would allow for limited/focused collaboration and/or access 
without compromising the relevant factors. 

 

Some factors prevent external collaboration and access. Existing solutions or 
mitigating strategies would be difficult to implement without compromising the 
relevant factors. 

 

Some factors prevent external collaboration and access. There are currently no 
solutions or mitigating strategies that would enable collaboration and/or access 
without compromising the relevant factors. 

 

I lack sufficient information to make an informed judgment.  

Additional Comments: 
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11) To what extent can external partners contribute to the delivery of this capability (irrespective of the 
assessment provided at Question 10)? 

External partners have already demonstrated capacity and interest in delivering 
this capability. The conditions are in place for them to keep doing so into the 
foreseeable future. 

 

External partners have potential capacity and interest in delivering this 
capability. The conditions are in place for them to do so into the foreseeable 
future. 

 

External partners have potential capacity and interest in delivering this 
capability. The conditions would need to be improved for them to translate the 
potential into a capability to deliver. 

 

External partners are either lacking capacity or interest in delivering this 
capability. The conditions would need to be put in place for them to build a 
capability to deliver. 

 

External partners have no such capability. The conditions would need to be put 
in place for them to build a capability to deliver.  

I lack sufficient information to make an informed judgment. 
 

Additional Comments: 

 

 

Our ability to engage with external partners can be affected by our knowledge (or lack thereof) of external 
partners’ capabilities, contracting, intellectual property issues, institutional frameworks (e.g., agreements, 
competitive programs or lack thereof), ability to travel, etc.  

In the context of the scale below, “constraints” speak to factors that make the engagement more difficult 
without preventing it from achieving its intended level; “limitations” are factors that actually prevent you 
from reaching the required level of engagement; forcing you to down-scope or consider abandoning or 
not starting an engagement. 

12) To what extent are we ready to engage with external partners in the delivery of this capability 
(irrespective of the assessment provided at Question 10)? 

Our ability to engage with external partners in delivering this capability is 
demonstrated and the conditions are in place for doing so into the foreseeable 
future. 

 

Our ability to engage with external partners in delivering this capability exhibits 
a strong potential. Minor constraints, if any, can be solved at the Centre level.  
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Our ability to engage with external partners in delivering this capability is 
constrained. Addressing these constraints would likely involve stakeholders 
outside the Centre. 

Our ability to engage with external partners in delivering this capability is 
limited. Addressing these limitations would likely involve stakeholders outside 
the Centre. 

 

Our ability to engage with external partners in delivering this capability is very 
limited or inexistent.  

I lack sufficient information to make an informed judgment. 
 

Additional Comments: 

 

 

Section E: Additional Insights 

Add any additional perceptions and valued contributions about the state of your capability to the 
assessment. We are foremost interested in material that relates to: 

• OR&A capabilities and their management; and 

• Items that are within the authority of the Centre management to resolve or that only requires to 
reach out to one DRDC office (e.g., Director S&T External Relations) or that can be enabled by 
decision within the authority of Director General S&T Centre Operations. 

 

 

 

END 

You have now completed the questionnaire. On behalf of DRDC CORA management and the organizers 
we would like to thank you for your time and effort. Please return your completed questionnaire to Ben 
Taylor (BEN.TAYLOR@forces.gc.ca) by close of business on Friday, 4th August 2017, at the latest. 

 

 

 

  

Additional Comments: [The original questionnaire had a large free-text box.] 
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The DRDC CORA capability assessment questionnaire was accompanied with a question-and-answer 
document that is reproduced here. 

Table B.2: Questions and answers on the DRDC CORA Capability Assessment. 

 

 
The following are questions collected during and on the margins of the two kickoff meetings for the 
DRDC CORA Capability Assessment. In a number of cases the questions have been paraphrased or 
modified to accommodate similar questions or because the question was not written down but just 
communicated orally. 
 
1) My team has been assigned to a capability that does not reflect accurately the scope of our work. Can 

my team be reassigned to another capability or be mapped to more than one capability (including 
possibly to all)? 

We acknowledge that the S&T capability taxonomy for OR&A is not perfect and could be improved. 
We welcome as part of this initiative suggestions as to how the capability taxonomy itself or its 
implementation when it comes to mapping DRDC CORA resources to it could be improved in the 
future. For the purpose of this assessment, however, the taxonomy and the mapping of the teams to it 
are given facts. We believe that the concerns around the mapping of the teams to the capability areas 
can be mitigated by you, the assessors, if you make sure that you “tag” comments or evaluation that 
are not specific to your assigned capability area but to another so that we can track those answers and 
potentially re-assign them later on to a different capability. As an example, your team has been 
assigned to capability area 6.3, but a significant or important portion of your work/project is actually 
closer in the nature of the problem and relevant methods, techniques, and tools to work conducted in 
6.2; then simply tag your comments relating to 6.2-related work with a “(6.2)” tag in the context of 
your comments. 

2) My team and project are made up of a majority of OR analysts but we rely on strategic analysis 
embedded in our team. Who is in charge of capturing the requirements and answering the questions 
related to the strategic analysis that is part of my team and project, is it me or someone else? 

There are assessors from strategic analysis assigned to all the capability assessment teams (CATs). 
They are the ones who should contact your embedded strategic analyst(s) to collect their assessment 
and integrate it into the assessment for capabilities 6.1, 6.2, and 6.3. This is the easiest solution. On 
top of this baseline solution, if you so desire, you can transmit the same assessment from your 
embedded strategic analyst(s) by reporting it under your team/project assessment. If you do so, 
however, please follow the procedure described under question 1 and tag those comments and 
evaluations with the tag “(6.5)” so that we can re-categorize them later under capability 6.5 (strategic 
analysis).  

What we do not want to see is an assessment that gets so detailed and specific that we get something 
like the following: “the embedded strategic analyst (6.5) who works for my team (6.2) and has this 
important study for the client that would fit better under (6.3); therefore she asked me to transmit and 
tag the following comment as part of the assessment: “lack a collaboration with US partner to deliver 
this urgent study (6.5)/(6.2)/(6.3)”. This example would be a case of “slicing the assessment too thin” 
(down to a single person and a single study) and of over-using the “tagging” option introduced in the 
answer to question 1. 

Questions and Answers on the DRDC CORA Capability Assessment 
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3) In the context of the assessment questions dealing with expertise, my concern is not so much with the 
expertise in OR&A methods and techniques than with a gap in domain expertise. For example (the 
following is a fictional example, not the one actually given), my team has a high level of expertise in 
modelling and simulation but they lack an understanding of combined-arms operations to translate 
their technical expertise in effective land combat models and studies. In that context, how should I 
answer the expertise questions?  

The questions on expertise state that domain expertise is assumed to be commensurate with the level 
of expertise of OR&A methods and techniques. Since effective defence science requires both a 
knowledge of the science and the domain of application, you should select the level of expertise that 
corresponds to your team’s or project’s overall level of expertise. In your particular case, the gap in 
domain expertise (i.e., lack of knowledge of combined-arms operations) should be the driver for your 
rating rather than the level of expertise of OR&A methods and techniques (i.e., high level of expertise 
in modelling and simulation). Furthermore, in the comments section you should explain this nuance 
by stating that while the level of expertise in modelling and simulation is high, the ability of the team 
to deliver quality S&T is hindered by a lack of domain expertise. If you are aware of solutions that 
could rectify this gap, you should also indicate them in the Comments section. 

4) I have difficulties interpreting the questions when they refer to quality and relative excellence. 
Shouldn’t we all aim to have the best expertise, tools, and access and collaborate in the world? In 
other words, isn’t the aim of the exercise to set the conditions to reach the highest scores on these 
questions? 

We are only asking you where your team/project stands not where it should be except if your relative 
level is so low that it compromises the delivery of a minimally acceptable level of S&T service—
what is that minimum is project and science-specific and this is why we rely on your judgment. 
Above that minimum level, the “where it should be” becomes a separate question/judgment for 
management and program formulation in collaboration with you (if this has not already been 
determined in the context of the project). Not all projects and tasks will be expected to be performed 
at the “best-in-the-world” standard; in many cases it will be sufficient to deliver a standard of S&T 
service equivalent to Canadian industry or academia or to the standard of comparable Allied defence 
S&T organizations. In practical terms, therefore, just answer the question as to where you 
team/project stands. 

5) How should we proceed with the capability assessment for work program and/or teams that are just 
emerging or will emerge soon (e.g., OR&A support to ADM(IE) and ADM(IM)) or for which the work 
program lacks sufficient definition (e.g., dedicated OR&A support to Space capabilities)?  

These teams/work programs are not part of the present capability assessment. They will establish 
their own requirements in time when the work program will have matured enough to support an 
informed assessment. 

6) How does this capability assessment relate to the departmental S&T Strategy and the “Build, 
Collaborate, and Access” dimension of the Strategy? Are we to assume that Collaborate and Access 
have to be increased no matter what because this is where DRDC is going? 

This capability assessment is aligned with the “Build, Collaborate, and Access” dimension of the 
S&T Strategy. More specifically, Question 10 of the assessment dealing with the extent to which a 
capability can be the object of collaboration and access (or on the contrary has to rely mostly on 
“build”) is derived from Agency-wide and -approved factors. 
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The S&T Strategy did not set target goals to be achieved for the “Access” and “Collaborate” modes 
and it did not call for a wholesale transfer of work to external partners except for the “Build”; 14 it 
only set the broad criteria that would lead to choosing between the three modes or a mix of them (and 
these criteria have been further elaborated since then and integrated into this assessment as per the 
answer in the above paragraph). Furthermore, the recent announcement about the Innovation for 
Defence Excellence and Security (IDEaS) program does not change the situation. As indicated by 
both ADM(S&T) and DRDC CORA Centre Director, IDEaS is not a substitute to the DRDC 
scientific program delivered by DGSTCO and the DRDC centres, it is instead an additional 
complementary approach. The current capability assessment takes place within the DGSTCO 
organization and is not tied to the IDEaS program—however, if IDEaS is highly relevant to the 
delivery of part of your program of work this may become an option in the future as detail on IDEaS 
become available. No matter what IDEaS, or a refresh of the S&T Strategy, may bring in the coming 
months and years, it is in our interest as scientists and as an organization to look at opportunities for 
Access and Collaborate both to advance and validate our science and to deliver more S&T from finite 
internal human resources. 

7) Assuming that the work program points at a need for more Access and Collaborate with partners in 
the private sector and that there are shortcomings in the ability of our DS to Access and Collaborate 
with such partners, how would I capture this as part of the current capability assessment? 

You have two equally valid options. You can capture the shortcoming(s) under Question 6 (quality of 
expertise) if you believe the shortcoming stems from a lack of expertise or skills on the part of the DS 
residing in this capability or work program; or you can capture it under Question 12 (our ability to 
engage with external partners) if you believe that the shortcoming stems from causes not resident in 
the individuals involved and their skills but more in the environment or conditions of work (e.g., we 
don’t seek information about private-sector sources of S&T as part of project formulation, we don’t 
support attendance at professional association or tradeshows, etc.). Finally, your diagnosis may 
include both types of shortcomings in that case report the information under these two questions 
according to where it fits best. 

8) The way the S&T capability is organized to deliver for my program of work / team is through a mix of 
internal resources and external partnerships and collaboration including, for example, contractors 
embedded in the team and key collaboration with Allies through NATO or TTCP, how should I 
answer the questions dealing with Expertise and Access and Collaborate in that context? 

You should answer the assessment taking into account the expertise, resources, and knowledge you 
receive from the external partners. The Expertise questions should be answered with the inclusion of 
the expertise you have access to through the external partners as it is part of your capability. In the 
Comments section, you should provide more detail as to what key expertise comes from internal 
resources and from external partners. Then under the Access and Collaborate Questions you should 
elaborate on the relevant dimensions of the Access and Collaborate dimension. For example, let’s 
assume you rate your “Quality of Expertise” as qualitatively sufficient to deliver the S&T but you 
have concern about gaps developing now and into the future because a key collaboration with British 
and Australian scientists has come to an end recently and there are no plans to renew it. In that case, 
you rate the situation using the word scale under Question 6 (Quality of Expertise) and you provide  
 

                                                      
14 The S&T Strategy warns against a simplistic approach when it states: “A one-size-fits-all strategy for satisfying 
client requirements does not exist. S&T areas of activity call for different approaches regarding capability 
development, investment, partnerships and delivery” (Department of National Defence 2013, p. 20). 
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detail in the Comments section; then under Questions 11 (Capability of External Partners to Deliver) 
and/or 12 (Capability to engage with External Partners) you can elaborate further or reiterate the 
concerns on the state of the Collaboration by adding relevant detail under either question depending 
on whether the factors relevant to your assessment of the situation point at factors residing with 
partners or with us, or both. 
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Annex C Overview of results by sub-capabilities 

This annex provides further detail on the findings of the S&T capability assessment than could be 
provided in Section 4. These more detailed results are provided by sub-capabilities so readers and 
managers with an interest in one of them can get more granular results. All the findings reported here 
were derived from responses to the DRDC CORA Capability Assessment Questionnaire (Annex B) and 
from the group assessment discussions. Interested readers can contact the authors if they would like to get 
the data sets for the sub-capabilities. 

C.1 Operational Research and Analysis (OR&A) for Enterprise 
Resource Management (6.1) 

Within sub-capability 6.1 there is a concern about the quality of expertise as indicated by the four 
respondents out 6, see Figure C.1 who rated it as “What expertise is available is qualitatively the 
minimum acceptable to deliver the S&T under this capability. Gaps are of concern now and into the next 
three to five years.” Further inquiry revealed work in this sub-capability requires specialization  
(e.g., defence economics) and domain expertise in DND/CAF processes (e.g., defence planning, materiel 
acquisition). There is therefore a real challenge for the transfer, or hiring, of generalists into this 
capability. Succession planning is therefore important otherwise postings and retirements can seriously 
affect the expertise on the teams. 

Participants in 6.1 were among those arguing for more active tool management within CORA. Work in 
this area also requires better access to DND/CAF data warehouses and enterprise data sets. 

Access and collaborate remains a challenge despite sub-capability 6.1 being an area where relevant 
expertise exists in the private sector (e.g., management processes, data analytics) or in allied 
establishments (e.g., defence and capability-based planning). As indicated in Figure C.1, the problem 
resides in good part in DRDC CORA’s lack of readiness to engage with external partners. This is a  
sub-capability where participants argued for the need to better define what makes DRDC CORA a valued 
partner and to reflect on the reasons why we would like to collaborate (i.e., for substitution  
or complementarity). 



  

DRDC-RDDC-2019-D016 53 
 

  

 
Figure C.1: Results for sub-capability 6.1. 

C.2 OR&A for CD&E, and Capability Production (6.2) 

Sub-capability 6.2, which includes results for sub-capability 3.2, is the area with the second most 
responses (2 out of 7) pointing at a serious concern for quantity of expertise—see Figure C.2. This  
sub-capability is where defence OR&A originated through the provision of decision support to the land, 
air and maritime elements of the CAF as far back as the Second World War. But this sub-capability is 
also the one that has witnessed a decline in team size in recent years and there is a sense from the 
participants that the Centre has reached a point where credibility with the clients may be at stake because 
of the quantity and quality of expertise. 

Due to the small size of the teams and the workload, participants assess that tool and model development 
are of concern for the future. In this sub-capability there is a preponderance of purpose-built models and 
tools and they are poorly documented and managed, thus leading to re-invention if analysts have the time, 
which they often have not had in recent years. 
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Figure C.2: Results for sub-capability 6.2. 

Participants in this sub-capability account for two-thirds of the “can’t answer” responses on the 
questionnaire. This is particularly salient for access and collaborate (account for 5 out of 6 “can’t answer” 
in the whole survey for this category). No explanation or hypothesis for this pattern can be offered. 

C.3 OR&A for Force Generation & Employment (6.3) 

The sub-capability 6.3 has the most responses (3 out of 7) pointing at a serious concern for quantity of 
expertise—see Figure C.3. Participants link this to small teams and this is perceived as affecting quality. 
This capability thrives on generalists and domain expertise / experience can matter. 
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Figure C.3: Results for sub-capability 6.3. 

This is a sub-capability where access to classified networks is essential. This is also an area that faces a 
challenge when it comes to the deployment of analytical tools on classified networks. Otherwise, tools 
used and developed for this sub-capability tend to be more basic and often borrowed. This is due to the 
variety of analytical tasks performed and the pace of work that lead analysts to seek tools that they can 
rapidly (re-)learn and apply. 

Security and urgency of work are significant barriers to access and collaborate in this sub-capability. 
Other challenges are similar to those reported for other sub-capabilities: constraints on travel, impact of 
postings on collaboration, lack of interest of academia for collaborating on applied-science problems, etc. 

C.4 Support to Operations (6.3.X) 

This sub-capability dealt with OR&A support to operations through the forward deployment of analysts 
in a theatre of operations. This sub-capability was assessed by the smallest group of participants: three  
DS with experience of deployments. Figure C.4 shows their ratings of the various capability components. 
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Figure C.4: Results for sub-capability 6.3.X. 

This sub-capability, like sub-capability 6.3, is the realm of the generalists. Employment in this  
sub-capability contributes to the growth of valued skills and knowledge of the military that are highly 
transferable to other sub-capabilities once a DS returns from deployment. DRDC CORA has expertise in 
this sub-capability but it is not actively managed. There is a need, in the opinion of the participants, for a 
manager to mind this sub-capability and for the creation of a pool of deployable analysts and a greater 
focus on the Canadian Joint Operations Command Operational Research (OR) Team to enable it (with 
other Command headquarters OR teams contributing). The successful recruitment of volunteers for 
deployment requires DRDC CORA to consider shorter deployments and to address perceptions of 
negative impact on a scientific career of one or multiple deployments. 

As indicated in the main text of this Reference Document, there is a requirement for a deployable toolset 
to support deployed OR&A analysts. But the participants pointed out that such a toolset would not be a 
panacea to the effective delivery of OR&A in the context of sub-capability 6.3.X as the deployed analysts 
would still have to understand the theories and methods underpinning the tools to effectively use them. 
Furthermore, no generic toolset would be likely to cover all the contingencies in analysis that a  
 



  

DRDC-RDDC-2019-D016 57 
 

  

deployment can generate and therefore the participants believed in the necessity for analysts to be able to 
adapt and develop simple tools when confronted with unexpected questions or analytical problems while 
on deployment. 

Due to the unique nature of sub-capability 6.3.X, the participants judged that the potential for access and 
collaborate was greatest with Allies and most useful at the training stage (e.g., deployed analysts courses) 
as well as to share best practices. But this would require a commitment on the part of the Agency and 
Centre to build and sustain such collaborations. The collaboration also extends to the military as the 
participants felt that involving DS slated for a deployment in military headquarters pre-deployment 
exercise(s) would be beneficial to both parties and would ease the integration of the analysts during the 
deployment. Finally, the participants emphasized that this sub-capability requires active management by 
DRDC CORA if it is to be sustained and successful. The Centre needs to seek feedback on the value of 
the sub-capability after each deployment and to develop a better and more consistent level of service. 

C.5 Strategic Analysis (6.5) 

On the issue of expertise, the sub-capability for strategic analysis is distinct in putting the emphasis on 
domain expertise or experience. Participants judged it central to strategic analysis; thus, a strong 
preference for letting analysts in place rather than posting them regularly. Figure C.5 (next page) 
demonstrates some concern for quality of expertise within the sub-capability as a result of the 
disbandment of regional expertise around 2012 and the growth since then of the generalist model within 
this sub-capability. This is seen as one indicator of a perceived lack of effective management of expertise 
in this sub-capability on the part of DRDC CORA. 
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Figure C.5: Results for sub-capability 6.5. 

In this sub-capability, there is a perception that the “tools” are the analysts themselves through their 
accumulated knowledge, judgment, and skills. To the extent that there are concerns with physical tools 
they tend to revolve around the access to classified networks (from accessing intelligence sources to 
publishing and communicating results from analysis) as well as to the DRDC dedicated network. The 
nature of the work in this sub-capability also makes travel a way of collecting information for analysis. 
Access to travel funds beyond professional development is therefore seen as necessary by some analysts. 

Participants argued that DRDC CORA access and collaborate relationships in this sub-capability are not 
as good as they could be, even taking into account the lack of a critical mass of potential partners in 
Canada. Participants assessed that all the access and collaborate effort is invested in the NATO System 
Analysis and Studies Panel at the expenses of more targeted collaborations that would be more difficult to 
set up initially. This was perceived as indicative of DRDC CORA lack of readiness to collaborate, which 
for the participants required: expertise + money/resources + will to carry out. 
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Annex D Methods, techniques, and skills for OR&A 

This annex reports all the methods, techniques, and skills identified by the respondents to the  
DRDC CORA S&T Capability Assessment questionnaire under Section B of the questionnaire  
(see Annex B). In Table D.1 the methods, techniques and skills are mapped to the sub-capabilities under 
which they were reported. In the case of Strategic Analysis (6.5) many methods or techniques were 
mapped a second time to the supporting sub-capability (either 6.1, 6.2, or 6.3). We did a minimum of 
arrangement of items, organizing them along the following broad categories: a) mathematics and 
statistics, b) soft OR and strategic analysis, c) specialties, d) data sciences, e) modelling and simulation 
and wargaming, f) computer and programming skills, g) general skills and abilities, and h) domain 
knowledge. We did not try to make it a fully organized classification with each subordinate element under 
a broader related category. It is also important to note that the list below has not been ranked and that in a 
majority of cases an item was reported by only one respondent to one sub-capability. In fact, a single 
respondent with a keen interest in methodology generated a majority of submissions under  
sub-capabilities 6.1 and 6.3. Despite these limitations, the list of 178 methods, techniques, and skills 
contained in Table D.1 could serve as an initial baseline for a further study on the subject in order to 
inform professional development within the Centre. 

Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Calculus (multivariable calculus, linear algebra, probability theory, game 
theory, differential equations) (1)    

Mathematics (advanced) 
 (1) (1)  

Mathematics such as calculus, linear algebra, statistics, and probabilities  
 (2) (2)  

Numerical analysis (function approximation) 
  (1)  

Real analysis, mathematical statistics, graph theory, fixed points,  
non-linear programming  (1)    

Comparative statics with lattices and super modularity, matroid/graph 
theory for network analysis (1)    

Data normalization concepts and data generating process  
(1)    

Mathematical optimisation methods (linear programming, non-linear 
programming, goal programming, constraint based programming, discrete 
optimization, network optimization, integer programming) 

(1)    

Optimization 
(2) (2) (2)  
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Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Combinatorial optimization (exact and heuristic solution techniques) 
(1)    

Optimization skills and software (this includes mathematical 
programming, heuristics, meta heuristics, multi-objectives  
and multi-criteria) 

 (1) (1)  

Generalized linear models, generalized linear mixed models, and 
generalized additive models  (1)   

Operational research (linear programming, resource constraint) 
  (1)  

Linear and non-linear optimization / programming 
 (1) (1)  

Optimization—heuristics (genetic algorithms, greedy algorithms, etc.)  
  (1)  

Optimization—mathematical programming (integer/linear programming, 
quadratic, non-linear)   (1)  

Optimization of complex systems 
  (1)  

Optimization (shortest path, maximum flow/minimum cut, generalized 
assignment problems)   (1)  

Markov chains 
  (1)  

Markov decision process: sequential decision making (finite and infinite 
horizon cases) (1)    

Approximate dynamic programming / state-action-reward-state-action 
(SARSA) / Temporal Difference (TD)-learning techniques   (1)  

Travelling salesman and vehicle routing problems 
 (1)   

Process modelling and optimization 
 (1)   

Process modelling and evaluation  
 (1)   

Simulated annealing 
 (1)   

Genetic algorithms  
 (1)   

Dynamic programming (exact and approximate techniques) 
(1)    
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Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Mathematical programming (mixed integer programming, approximate 
dynamic programming, genetic algorithm, etc.)   (1)  

Optimal learning (Gittins indices, economic value of information) 
(1)    

Scheduling problems 
(1)    

Reliability, availability, maintenance, and inspection 
(1)    

Inventory management (demand modelling, multi-indenture multi-echelon 
systems, repairable/non-repairable items)  (1)    

Systems theory / optimal control 
(1)    

Queueing theory (exact analytical solutions, numerical approximations, 
fluid queues, simulation techniques, etc.) (1)    

Stochastic processes (estimation, analysis, continuous and discrete time 
cases, Wiener, Poisson, and Levy processes) (1)    

Mathematical techniques for forecasting (time series analysis, copula 
methods, data mining/machine learning approaches) (1)    

Markov chain Monte Carlo techniques for statistical inference 
(Metropolis-Hastings, Hamiltonian, and Riemannian manifold) (1)    

Stochastic processes (including Markov processes and point processes) 
 (1) (1)  

Graph theory (network design, graph colouring, and shortest path) 
(1)    

Numerical analysis (function approximation, quadrature, curve-fitting, 
numerical linear algebra) (1)    

Perturbative expansions 
(1)    

Ordinary/partial differential equations (initial value problems, boundary 
value problems, analytical and numerical solution techniques) (1)    

Mathematical economics 
(1)    

Mathematical finance (portfolio construction, asset valuation,  
real options analysis) (1)    

Cost modelling and econometrics (cost estimation and management 
accounting, cost forecasting, economic risk analysis, econometrics 
modelling) 

(1)    
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Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Statistics (including classical/frequentist and Bayesian) 
(4) (8) (7) (1) 

Statistical forecasts and predictive models in general 
(1)    

Sequential statistics (filtering, smoothing, changepoint detection,  
stopping times) (1)  (1)  

Regression analysis (simple and multivariate) 
(1) (1)   

Correlation analysis 
 (1)  (1) 

Time series analysis  
  (1)  

Basic “soft” OR  
  (1)  

Soft systems approaches (Problem Structuring Methods (PSM), Action 
research methodology, Strategic Options Development and Analysis 
(SODA), Soft systems methods) 

(1)    

Alternative analysis techniques (e.g., concept mapping, mind mapping, 
brain storming, SWOT analysis, five whys, devil’s advocacy,  
what-if analysis) 

 (1)   

Process mapping 
 (1)   

Mind mapping 
 (1)  (1) 

Design of data collection instruments 
  (1)  

Surveys (development and analysis techniques, knowledge of research 
ethics requirements) (1) (2) (2)  

Interview methods (including data, knowledge, and opinion solicitation) 
(1) (6) (5) (2) 

Expert elicitation (calibration of experts, aggregation of opinions) 
(1)    

Data collection and analysis 
 (2)   

Observation and note taking 
 (2) (1)  

Qualitative data research (collection, collation and analysis) 
  (1) (1) 
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Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Conceptual or theoretical research  
   (1) 

Empirical research 
   (1) 

Historical research and historical analysis 
 (3) (1) (4) 

Historical method (not the same as “historical analysis” according to the 
respondent) (1)   (1) 

Counterfactual analysis 
(1)  (1)  

Comparative analysis 
(1) (2) (1) (4) 

Case study analysis / case studies 
 (3) (1) (4) 

Descriptive analysis 
   (1) 

Mixed methods research 
(1) (1)  (2) 

SWOT analysis 
 (2)  (4) 

Trend analysis 
 (1)   

Political, Economic, Social and Technological (PEST) analysis 
 (1)  (1) 

Delphi method 
 (1)  (1) 

Alternate futures analysis 
 (1)   

Environmental scanning 
 (1)   

Security environment analysis 
 (1)   

Economic research 
   (1) 

National security analysis 
   (1) 
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Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Intelligence analysis 
   (1) 

Early warning analysis (of emerging threats) 
 (1)  (1) 

Threat assessments 
  (1) (1) 

Red teaming 
  (2) (2) 

Geospatial analysis 
  (1)  

Spatial analysis 
  (1)  

Computation geometry (time-distance modelling) 
  (1)  

Game theory (two-player, n-player, non-zero sum, correlated equilibria) 
(2)  (1)  

Decision analysis 
 (1)   

Statistical decision theory (construction of loss functions, decisions with 
multiple objectives, robustness under uncertainty)   (1)  

Decision support techniques (Multi-Criteria Decision Analysis (MCDA)), 
facilitated decision aiding / decision conferencing, decision  
theory application) 

(1)    

MCDA (including consensus ranking, scoring functions, knowledge of 
Arrow's theorem, weight elicitation, sensitivity analysis, decision-tree 
probability, Analytic Hierarchy Process (AHP)) 

(3) (4) (7)  

Risk analysis methods 
(1)  (2)  

Risk management (risk identification, risk analysis, and risk evaluation) 
 (1)   

Risk and actuarial analyses (ruin theory, coherent measures of risk,  
risk vs. uncertainty) (1)    

Cost modelling and econometrics (cost estimation and management 
accounting, cost forecasting, economic risk analysis,  
econometrics modelling) 

(1)    

Cost-benefit analysis  
  (1)  
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Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Analysis of alternatives (cost/performance) 
  (1)  

Basic costing  
  (1)  

Capability-based analysis  
  (1)  

Requirements analysis (including quantification of requirements and 
military effects)  (2) (2)  

Performance measurement (development of measures and assessments for 
performance and effects) (1) (2) (2)  

Experimentation and design of experiments and trials 
(1) (1) (3)  

Scenario design and development 
(1)   (1) 

Concept development 
  (1) (1) 

Lessons learned and after-action report techniques 
  (1) (1) 

Exercise / trial planning and facilitation 
 (1) (1)  

Strategic analysis 
 (1) (2)  

Signal processing  
  (1)  

Network theory 
  (1)  

Data science 
  (1)  

Data analytics (exploratory, predictive, prescriptive) 
  (1)  

Business analytics tools 
(1)    

Data mining / data exploration 
(1) (3) (2) (1) 

Database (design and use, including Extract, Transform, and Load (ETL) 
heterogeneous data sets)  (2) (3)  



  

66 DRDC-RDDC-2019-D016 
 

  

 

Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Databases and IT (SQL and relational databases, SAP); also beneficial: 
Spark, NoSQL databases (1)    

Data visualization / visual analytics (information visualization design, 
analysis and validation; user experience development and evaluation 
methods, human information interactions) 

(3) (2) (3)  

Data visualization tools and techniques (ggplot2, Tableau, D3.js, Shiny, 
ArcGIS)  (1)    

Data mining / machine learning libraries (SQL programming, SciPy, 
NumPy, Pandas, scikit-learn, PyMC3) (1) (1)   

Data fusion, requirements and risk estimate 
  (1)  

Machine learning  
(2)  (1)  

Natural language processing 
 (1)   

Unsupervised learning methods: clustering, recommendation engines 
 (1)   

Wargame design and execution 
(1) (2) (3) (3) 

Wargame and table-top exercises facilitation, data collection, and analysis 
 (3) (1)  

Modeling and simulation (including discrete-event, Monte Carlo, time 
stepped, constructive, agent-based, system dynamics, spreadsheet-based) (4) (6) (6)  

Modeling and simulation: stochastic, discrete event, fluid approximations, 
stochastic differential equations, system dynamics, resource allocation, 
event driven 

(1)  (1)  

Engineering systems simulation methods (discrete event simulation, 
system dynamics, agent-based modelling, multi-method modelling) (1)    

Physics-based modelling—high and low fidelity 
 (1)   

Process modelling and evaluation 
  (1)  

Geo-analysis (ArcGIS), Systems Tool Kit (STK), constructive 
simulations, MATLAB, @RISK, Stats tools   (1)  

STK software 
  (1)  
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Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Computer programming of various types: C++, Visual Basic (VB), Visual 
Basic for Applications, Python, C# , R, MATLAB, databases (2) (1) (5)  

Software development, oversight and usage: decision support system 
design (and some development) and analysis; data ingestion, storage, 
exploration and manipulation techniques; thin and thick client 
frameworks; various languages (Python, R, Matlab, Java, JavaScript, etc.); 
various data software solutions (MySQL, NOSQL, SAP, Endeca, etc.) 

(1)    

Coding using econometric and programming software as well as VB 
(1)    

Advanced use of spreadsheets for analysis and statistics 
 (1) (3)  

Parallel computing skills, software and equipment  
 (1) (1)  

Computing (highly desirable for teams outside of National Capital  
Region (NCR))   (1)  

Mapping/GIS 
  (1)  

Conceptual/abstract thinking 
(1)    

Analytical reasoning (structured, deductive, logic-based approach to 
problem solving) (1)    

High-level synthesis of complex information  
 (1) (1)  

Problem identification, elicitation, formulation, structuring, framing 
(2) (2) (5)  

Fast problem solving 
  (1)  

Client/subject-matter expert engagement techniques (interviewing, 
listening, and facilitation techniques) (1)  (2)  

Consultant skills: interacting with clients, extracting problems out of 
client, presenting results at various levels of details  (1) (1)  

Leadership skills (at team and project levels) 
 (1) (1)  

Interaction and representation skills 
 (2) (4) (3) 
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Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Client interaction in support to operations must be of high standard given 
that it is common for deployed analysts to be “on their own” in a theatre 
of operation 

  (1)  

Networking skills 
   (2) 

Ability to determine which colleagues have expertise in which areas and 
to reach out to them as needed  (1)   

Reachback: understanding of what other parts of CORA/DRDC could do, 
willingness to collaborate with others   (1)  

Influencing/gaining credibility skills  
(1) (1) (1)  

Negotiating skills (competing demands) 
 (1) (2) (2) 

Meeting skills (including facilitation techniques,  organizational 
communication (verbal/written) and interview skills) (1)    

Ability to interact/brief across all ranks (from non-commissioned 
members to Flag/General Officers), and with other government 
departments (e.g., Royal Canadian Mounted Police, Fisheries and Oceans 
Canada, Canadian Coast Guard) 

  (1)  

Communication (capacity to present evidence-based research in both oral 
and written form that is easily accessible to target audiences)  (5) (6) (4) 

Analytical flexibility (i.e., knows multiple approaches to common 
problems, able to switch between them “on the fly” based on situation  
on the ground) 

  (1)  

Ability to translate Pol-Mil (Strategic Level) Direction into Operational 
level objectives for joint training and force posture purposes   (1) (1) 

Experience working with strategy formulation and strategic criteria 
identification     (1) 

Capacity to conduct field research in various environments 
 (1)  (1) 

Large-project leadership skills 
  (1)  

Contracting skills—Statement of Requirements (SOR) / Statement of 
Work (SOW), supervision, integration in support of work program, 
supervision as technical authority 

 (3) (3)  

Resilience (in the context of deployed support to Operations (Ops)) 
  (2)  

Patience (in the context of deployed support to Ops) 
  (1)  
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Table D.1: Methods, techniques, and skills for OR&A (with occurrence per sub-capability) (continued). 

Methods, Techniques, and Skills 6.1  6.2  6.3  6.5  

Time management (in the context of deployed support to ops) 
  (1)  

Rapid self-learning ability 
 (1)   

Knowledge transfer / mentoring skills (students / new hire) 
 (1)   

Client domain knowledge and expertise (with variation across capabilities: 
e.g., emphasis in 6.1 is on knowledge of departmental processes and 
strategic guidance, while in 6.3 it is on specific client’s platforms, 
operations, sources of information, and organizations) 

(2) (3) (5)  

Understanding of military staff organization, processes, and tools 
  (1)  

Economics (Micro and Macro Economics; Labour Economics; International 
Trade; Econometrics; Institutional Issues related to Defence and National 
Security Economics; Public Economics and Collective Action Problems; 
National Income Accounts) 

(1)    

Knowledge of strategic analysis and studies concepts and theories  
(e.g., geopolitical trends, deterrence and related concepts,    (2) (1) 

Knowledge of the military systems and operational doctrine of potential 
adversaries   (1) (1) 

Advanced understanding of foreign cultures, armed forces, governments 
and capacity to draw on such knowledge when applicable in conducting 
analysis 

 (2)  (2) 

Foreign languages (in order to increase the breadth of research material) 
 (1)  (1) 

Knowledge and experience with strategy formulation and prioritization 
methods   (1) (1) 

Knowledge of relevant scholarly literature in areas of responsibility 
 (2)  (2) 
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List of symbols/abbreviations/acronyms/initialisms  

ADM(S&T) Assistant Deputy Minister (Science and Technology) 

AHP 

CAF 

Analytic Hierarchy Process 

Canadian Armed Forces 

CALWC Canadian Army Land Warfare Centre 

CARO 

CAT 

Centre d’analyse et de recherche opérationnelle 

Capability Assessment Team 

CD&E Concept Development and Experimentation 

Cdr Commander 

CORA Centre for Operational Research and Analysis 

DGMPRA Director General Military Personnel Research and Analysis 

DND Department of National Defence 

DRDC Defence Research and Development Canada 

DS Defence Scientist 

DSTG Defence Science and Technology Group [Australia] 

DSTI Director Scientific and Technical Intelligence 

Dstl Defence Science and Technology Laboratory [U.K.] 

ETL 

FAC 

FOI 

Extract, Transform, and Load 

Forces armées canadiennes 

Totalförsvarets Forskningsinstitut [Swedish Defence Research Agency] 

GoC Government of Canada 

IDEaS Innovation for Defence Excellence and Security 

IT Information Technology 

JSA Joint Systems and Analysis [Group] 

MCDA 

MDN 

Multi-Criteria Decision Analysis 

Ministère de la Défense nationale 

NATO North Atlantic Treaty Organization 

NCR 

OPS 

OR 

National Capital Region 

Operations 

Operational Research 

OR&A Operational Research and Analysis 
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PEST 

PSM 

Q&A 

Political, Economic, Social and Technological 

Problem Structuring Methods 

Questions and Answers 

R&D Research and Development 

RD 

RDDC 

Reference Document 

Recherche et développement pour la défense Canada 

S&T 

SARSA 

SODA 

Science and Technology 

State-Action-Reward-State-Action 

Strategic Options Development and Analysis 

SOR 

SOW 

STK 

SWOT 

Statement of Requirements 

Statement of Work 

Systems Tool Kit 

Strengths, Weaknesses, Opportunities, and Threats [analysis] 

TD 

TNO 

Temporal Difference 

Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk 
Onderzoek [Netherlands Organisation for Applied Scientific Research] 

TTCP The Technical Cooperation Program 

VB Visual Basic 
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Au cours de 2017 Recherche et développement pour la défense Canada – Centre d’analyse et 
de recherche opérationnelle (RDDC CARO) a mené une évaluation de ses capacités en matière 
de science et technologie avec une emphase sur l’expertise, les outils, et les réseaux d’accès et 
de collaboration dans le but d’informer le plan stratégique du RDDC CARO en ces matières. 
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Cependant, la demande de services a dépassé le niveau de ressources disponibles au cours 
des années récentes ce qui a mené au « syndrome de la petite équipe » au sein du Centre à 
mesure que de plus en plus d’équipes sont devenues plus petites ou ont été créés avec les 
ressources minimales afin de répondre aux nouvelles demandes de service. Le syndrome de la 
petite équipe a un impact négatif sur la mise sur pied, le maintien et la prestation d’analyse et 
de recherche opérationnelle de qualité. Toute action visant à recréer des équipes plus étoffées 
et robustes aura probablement un effet bénéfique sur l’état des capacités d’analyse et de 
recherche opérationnelle au sein du Centre étant donné les effets négatifs généralisés des 
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