
hat there is a mismatch between defence strategy
(policy) and resources is hardly startling.  In fact,

it may have ever been thus, and will, in all probabili-
ty, continue to be so in the future.  However, after a
decade of cuts, the Canadian Forces have arguably

reached a point where this mismatch has become acute.  The
evidence that this is so is compelling.  For instance, the CF
faces the following challenges: serious personnel tempo and
readiness strains, the inability to meet modernization objec-
tives, deteriorating morale and quality of life, and recruiting
and retention shortfalls.  Individually, any of these challenges
could perhaps be overlooked or finessed.  Together, they are a
harbinger of a major problem.  Left un-addressed, the CF may
not be able to pull out of its current downward spiral.  The
question is whether or not there is the will and the means to
confront these challenges head on.  

In facing this situation, there are but three choices; spend
more, cut costs or do less.  These three choices could be
thought of as the iron-triangle of defence.  

The task is to somehow re-balance the triangle.  Aside
from the question of whether the will exists, there is also the
question of how such a re-balancing could be undertaken.
Costs have been cut.  Defence spending has, over the past
decade, seen reductions on the order of twenty-five percent
or more.  Efficiencies are being sought, sometimes ruthless-
ly so.  Doing less may be something of a challenge.  The
tumultuous nature of global politics has seen the CF
deployed on more operations in the last decade — approxi-

mately seventy missions — than it carried out in the four and
a half decades of the Cold War.  This operational tempo,
although recognized as both unsustainable and dangerous,
shows little sign of abating.  

Finally, the spend more side of the triangle is merely a
wish.  The fiscal year 2000/2001 and 2001/2002 budgets pro-
vided some additional money, although most would concede
that this was only a temporary stop-gap measure.1 In no way
did this additional money remedy the fundamental problems
that the CF faces.  Nor is it likely that significant additional
resources will be forthcoming.  In the last ‘non-review
review’, the Defence Services Programme Update (DSPU)
directed that DND/CF must live within its means.  Other than
inadequate adjustments for inflation, and periodic but only
partial top-ups for unanticipated operational deployments, the
defence portfolio will see no significant addition of resources.

How the forthcoming Defence Review will tackle the
problem remains as uncertain as the possible outcome.  One
thing is clear however.  The traditional approach that has been
employed over the past decade is insufficient.  Some might
even go so far as to suggest that the traditional approach sim-
ply deferred the hard choices to the future.  Others might claim
that previous reviews and reduction exercises had the luxury
of trimming fat, although it is arguable that there was ever
much fat to trim.  Nonetheless, after successive trimming
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exercises, there remains only muscle and bone.  Even allow-
ing for the additional funds from the 2000/01 and 2001/02
budgets, and the marginal increase that stemmed from the
budget adjustment following the events of 11 September, the
CF remains anaemic.  

If spending more is a non-starter and cutting costs may
not yield significant results, the only option that remains is the
prospect of doing less.  But, how will this option be framed?
What will be offered up?  What are the consequences and
implications of doing less?  What are the risks?  How will the
risks be assessed?  What criteria will be used to measure the
risks and consequences?  These are difficult and important
questions.  So far, it would seem that very little thought has
been given to them individually, let alone together.  Yet, if the
defence review is to be anything more than simply another
exercise in force reduction, it must bring some coherence and
rigour to the process.  Otherwise, there will be little prospect
of halting the downward trend, to say nothing of ensuring that
defence is put on a sound footing for the future.  

If this is a fair characterization of the bounds placed on
the exercise, it becomes glaringly obvious that the process will
be exceedingly contentious.  In such a charged atmosphere, a
coherent and transparent process might assist deliberations.
However, key pieces of the methodology that could assist in
the conduct of the review process appear to be missing.
Perhaps most significant in their absence are a methodology
for force sizing, and a means for evaluating the risk attached
to the various options generated.  Lacking these, the review
may not achieve a credible result.  Moreover, the result may
only provide a temporary solution that will need to be revisit-
ed in the near future.  

The object of this paper is to provide a preliminary look at
suitable force sizing and risk assessment methodologies.  For
various reasons, there is little prospect that these will be avail-
able to support the current exercise.  In the first instance, time
is at a premium, as the deadline for completing the review is
exceedingly tight.  Second, the tools necessary to conduct both
the force-sizing review and the risk assessment do not exist in
the current analytical inventory.  However unfortunate this may
be, it is inevitable that DND will be forced to revisit this
process at some future date.  It may prove beneficial for DND
to try to develop the methodologies and tools to support any
future exercise.  

FORCE SIZING APPROACHES

Typically, there are three approaches to the question of siz-
ing forces.2 These are: threat-based, scenario-based and

future capabilities-based.  

Threat-Based.  In this approach, forces are sized to meet spe-
cific threats.  Employing intelligence estimates of likely

threats, forces are sized and postured to attempt to meet the
threat(s) in some priority order.  This priority then drives
assumptions regarding warning and response time, the possi-
bility of concurrent operations and capability requirements.
The threat-based approach has a number of distinct advantages,
the most significant of which are:  

• the credibility of scenarios based on validated
intelligence estimates; and

• the relatively straightforward linkage between the
scenario and the statement of required capabilities.

Not surprisingly, the threat-based approach to force sizing
also comes with some disadvantages.  The most significant of
these is the narrow, near term focus.  Sizing forces for explicit
threats may lead to forces that are not adaptable to unforeseen
changes in the security environment.

Scenario-Based.  Scenario-based force sizing is not greatly
different from threat-based.  It begins with a series of gener-
ic scenarios derived from defence policy and strategy.  These
are then prioritized, after which it is again a relatively
straightforward task to develop force packages to meet the
requirements of each scenario.  As with threat-based force
sizing, the scenario-based approach has advantages and dis-
advantages.  The principal advantages are the clear link to
strategic guidance and the relatively transparent link to force
requirements.  The main disadvantage is its relative inflexi-
bility in dealing with the unexpected.  One possible solution
to this is to generate a larger array of scenarios, or wider vari-
ations within each specific scenario.  That, however, tends to
complicate and compound the already difficult task of devel-
oping force packages.

Future Capabilities-Based.  Future capabilities-based force
sizing attempts to identify the capabilities and forces
required to deal with future threats and opportunities.  It
endeavours to identify the characteristics of the future secu-
rity environment and then determine possible missions and
operating assumptions.  Force structure options are then
developed based on the capabilities required to carry out
those missions.  Given that this approach is largely untried,
it is more difficult to identify advantages and disadvantages.
Intuitively, it would appear that this approach is better able
to address future transformational requirements.  However,
an offsetting disadvantage might be its inability to address
near term requirements.

Based on this cursory overview of the approaches to force
sizing, it would appear that no single approach is necessarily
preferable to the others.  Each has advantages and disadvan-
tages.  In a perfect world, one would be best served by inte-
grating these various approaches such that advantages can be
maximized and disadvantages minimized.  The figure below
depicts an integrated force sizing approach.  
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It follows a series of sequential steps that are designed to
establish priorities, assess risk and develop force structure
building blocks.  The end result is a force structure that
should be capable of meeting the objectives set out by
defence policy and strategy.  It also identifies gaps and risks
attendant in the force structure in a transparent and under-
standable fashion.

Step 1 – Definition of Sizing Elements.  The first step
defines the force sizing elements or missions called for by
policy and strategy.  In this case, the eleven force planning
scenarios developed over the past few years serve as a suit-
able starting point, but eleven may be too many to be man-
ageable.  It might be better to reduce these to three central
scenarios — combat, stabilization and assistance.  Other
requirements such as search and rescue can be dealt with
separately.

Step 2 – Prioritization.  This step prioritizes the force sizing
elements based on policy and strategy guidance.  This should
reveal where emphasis should be placed and where risk might
be acceptable.  Within this step, one needs to establish levels
of risk.  For high priority areas, one might only be prepared to
accept low to moderate risk.  For lower priority areas, one
might accept a higher degree of risk.

This step is perhaps the most critical, and at the same
time the most difficult.  The object is to prioritize the force
sizing elements identified in Step 1 in order to determine
the levels of risk for each element.  In considering the var-
ious force sizing elements, it is not necessary, or perhaps
even desirable, to add the elements at this stage.  Rather, it
is best to think of them as a prioritized list that will have a
level of acceptable risk assigned as part of the resource
allocation process.

The process of prioritizing the various sizing elements
raises several questions or decision points.  Most important
are whether:

• to size the force primarily for combat;
• to size it for both combat and peacetime demands

such as stabilization and assistance missions;
• to size it for future capability requirements (transfor-

mation); or
• to size it primarily for stabilization/assistance mis-

sions with a residual combat capability.

Once decisions have been reached on priorities, it is pos-
sible to begin to address the question of risk.  Obviously, the
higher priority areas are those where lower levels of risk can be
tolerated.  Conversely, lower priority areas may be where high-
er levels of risk can be tolerated.

Step 3 – Force Building Blocks.  Once the sizing elements
have been established, and the priorities and risk levels consid-
ered, the third step develops the individual force structure
building blocks (Tactically Self-Sufficient Unit(s) (TSSUs))
consistent with the target levels of risk.  

Some of the major considerations for each of the sizing
elements are:

Combat

• Major Force Requirements
• Brigade, Task Group, Squadron/Wing, C2

• Logistical & C4ISR
• Rotational Base
• Support Base
• Force Generation (Reserves and Mobilization)

Stabilization

• Major Force Requirements
• Battle Group, TG(-), Sqn(-),C2

• Logistical & C4ISR
• Rotational Base
• Support Base
• Force Generation (Reserves)
• Low Density–High Demand Units

Assistance

• Major Force Requirements
• Units
• Logistical & C4ISR
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Service

Table 2

Source: Lorell, et al., The Gray Threat: Assessing the Next Generation European Fighters (Santa Monica: RAND, 1995)

Sizing Element Navy Army Air Force Joint

Combat

Stabilization

Assistance

Transformation

Task Group

Task Group (-)

Ship

Brigade

Battle Group

Battalion

Squadron/Wing

Squadron (-)

Flight

Table 1

Source: Lorell, et al., The Gray Threat

Sizing Element Examples

Combat

Stabilization

Assistance

• Gulf War
• Kosovo
• UNPROFOR
• IFOR/SFOR
• KFOR
• UNOSOM
• Haiti
• Ice Storm



• Support Base
• Force Generation (Reserves)
• Other Specialized Capability (SAR, DART, etc.)

Transformation

• Requirements
• CF Experimentation Centre and experimental ‘units’
• Canadian Manoeuvre Training Centre
• Education Establishments
• Research & Development

Step 4 – Addressing Overlap.  This step and the following
step seek to aggregate the building blocks into a force
structure option.  The first task in Step 4 is to examine the
potential for overlap between the building blocks.  In

essence, this begins to
consider concurrency,
dual-hatting, and the
ability to extract
forces from one type
of operation (stabiliza-
tion and/or assistance)
and provide for a high-
er priority, less risk
tolerant mission (com-
bat).  Some assump-
tions are necessary

regarding dual-hatted TSSUs.  Also, this step needs to take
into account risk levels, and could result in adjusting the
aggregate force structure.

Step 5 – Rotation Requirements.  This step explicitly address-
es rotational issues and considerations.  Some criteria are nec-
essary, such as the 4:1=5, or the ship-to-shore ratio.  The result-
ing force structure is then compared with the force structure
developed from the basic building requirement and adjusted
for overlap.  The greater of the two structure requirements is
the bottom line.

Step 6 – Adjusting the Force Structure.  This step addresses
force generation issues, such as the recruiting and training base
and other unique requirements.  For the most part, these are the
capabilities required for force sustainment and force genera-
tion.  A partial list could include:

• Training
• Maintenance & Support (3rd line and national)
• Strategic Mobility
• National C4ISR

Step 7 – Modelling and Analysis.  The final step involves
modelling and analyzing the resulting force structure to deter-
mine whether it meets the requirements of the policy and
strategy at an acceptable level of risk.  This is a significant
challenge, for it is not clear that the modelling and analysis
tools are adequate, nor is it even clear that we have a solid
understanding of risk assessment methodologies and how to
apply them.

RISK ASSESSMENT

One of the first obstacles that must be overcome is to
develop an appreciation of the meaning of risk.  Risk,

risk assessment and risk management are terms that are wide-

ly and frequently used, but it is not clear that the terms are well
understood.  Given the importance of strategy development
and force planning, this is both surprising and unsettling.
Within the context of the review it is becoming obvious that
the exercise will have to grapple with risk, risk assessment and
risk management.  Hence, it would be beneficial if there were
some commonly held appreciation of the various dimensions
of risk.  Such a common appreciation would assist in discus-
sions of the risk inherent in the various options developed to
meet the overall objective.

For the purposes of this discussion, it is useful to distin-
guish three types of risk, namely: national security risk, strate-
gic military risk and operational risk.

National Security Risk.  National security risk is the
most ethereal measure, in that it attempts to gauge intangi-
bles such as diplomatic power.  Risk in terms of national
security connotes the overall probability that the instruments
of national power (diplomatic, military and economic) will
be insufficient to meet the goals of higher national policy.
Given the somewhat vague nature of the problem at this
level, measurement or assessment of risk becomes particu-
larly challenging.

Strategic Military Risk.  Strategic military risk connotes
the overall probability that a military force will be unable to
achieve all of the objectives of a particular defence strategy.
Measuring strategic risk involves judgements about the priori-
ties inherent in the strategy and the likelihood of accomplish-
ing all of the stated objectives.

Operational Risk.  Operational risk connotes the prob-
ability that a military force will be unable to achieve the par-
ticular operational objectives contained in the larger strategy.
Measuring or assessing operational risk involves examining
a given force structure’s potential performance in two areas:
first, the ability to meet the objectives in postulated scenar-
ios, and second, the force structure’s ability to sustain long-
term readiness across an extended time frame and a range of
operations.

Beside the articulation of the types of risk, there are sever-
al other dimensions to the problem that must also be taken into
account.  There are, at a minimum, four dimensions to risk.
They are force performance, force sustainability, affordability
and preparation for the future.  Force performance measures
how a particular force structure will perform or fight.  Force
sustainability addresses the problem of how a particular force
structure maintains readiness over time.  Affordability is simply
whether the force structure is affordable.  Preparation for the
future attempts to determine whether the force structure option
allows for future transformation and hedging against future
uncertainties.

Given the importance of risk assessment and risk man-
agement, it is surprising how few efforts have been made to
develop robust measures.  Perhaps because of its ethereal
nature, any effort to measure the risk associated with force
structure decisions is fraught with uncertainty and complexi-
ty.  That aside, it hardly needs to be said that any methodolo-
gy for risk assessment will involve both quantitative and
qualitative measures.  The main challenge remains how to
integrate the various elements into a consistent, replicable
process for risk assessment.
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How then might one approach the task of developing a
risk assessment methodology?  The following issues should be
taken into account in any effort to conduct a risk assessment:

Questions Pertaining to Strategic and Operational Risk.
The first question to ask about strategic and operational risk is
whether failure is likely.  A second, yet equally important ques-
tion concerns the consequences of failure.  Risk is therefore a
function of assessing two variables — the likelihood of failure
and the magnitude of the consequences of failure.  As the con-
sequences of failure increase, the degree of risk that can be tol-
erated decreases.

The ability of a given force structure to support the mis-
sion areas of a given military strategy determines operational
risk.  Strategic military risk depends not only on operational
risk, but also on the relative priority of the different elements
that comprise the strategy, as well as whether the elements are
affordable.

Framing Risk Assessment.  Breaking the risk assessment
challenge down further, risk assessment at the strategic and
operational levels should focus on the following: force per-
formance, force sustainability, preparation for the future and
affordability.

Defining Risk Levels.  Four levels of risk should be consid-
ered: low, moderate, high and unacceptable.  An assessment of
low risk constitutes a judgement that failure is unlikely and that
objectives can be accomplished with an acceptable expenditure
of both resources and time.  Moderate risk constitutes a judge-
ment that failure is still unlikely, but that success may call for
a somewhat higher expenditure of resources and that the time-
frame for achieving success might be extended.  High risk con-
stitutes a judgement that failure is possible, but still unlikely.
However, it will call for the expenditure of higher levels of
resources across an appreciably longer timeframe.  Finally, an

assessment of unacceptable risk connotes the judgement that
failure is likely and that the expenditure of very high levels of
resources across an extended timeframe is required, but still
with no assurance of a favourable outcome.

Assessing Strategic Military Risk.  Strategic military risk
involves issues of national survival, stability of key regions or
alliances, critical global interests, commitments and influence.
It is a complex, cumulative judgement based on the priorities
assigned to elements within a given strategy.  How well a strat-
egy and force structure prepares for the unexpected requires
some qualitative judgement or assessment of future transfor-
mation and hedging prospects.  Finally, there is the always-
important question of affordability.  Can or will the nation
expend the resources necessary to sustain the strategy and force
structure over time?

Assessing Operational Risk.  The credibility of a force struc-
ture depends upon the perceived ability to execute the tasks
called for by the strategy.  Two dimensions are important in
assessing operational risk: force performance and force sus-
tainability.  Force performance is the ability to perform satis-
factorily in the postulated scenarios.  Force sustainability refers
to the ability to retain effectiveness over many operations for a
long period of time.  To be credible, a force structure must be
effective in both dimensions.

A RISK ASSESSMENT METHODOLOGY

The figure below portrays a risk assessment methodology.
It is a logical, coherent and sequential method for examin-

ing risk.  

There is one major obstacle to executing this type of risk
assessment in support of any review; namely, the development
of appropriate quantitative and qualitative metrics to measur-
ing risk.  As yet, there is no satisfactory set of metrics available,
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and it is not clear that such metrics could be devised in the time
available for the conduct of the review.  This leaves only sub-
jective judgement.  In different circumstances, the application
of informed judgement would not necessarily be a serious
impediment.  In fact, the overall methodology requires the
application of judgement at several stages.  Nevertheless, in the
absence of supporting quantitative metrics, a risk assessment
based solely upon judgement is open to interpretation and
questioning, particularly by sceptics.

EXPLORING THE IMPLICATIONS AND
CONSEQUENCES OF OPTIONS

The force sizing and risk assessment methodologies out-
lined above attempt to bound the option and solution

space, and develop a measure of the risk attendant with an
individual option.  What remains undone is to consider the con-
sequences and implications of one particular option over
another.  This may be the most difficult part.  In judging a par-
ticular option, it is important to tackle it from two perspectives.
First, it is necessary to understand the implications of the pro-
posed option itself.  Second, one needs to understand the con-
sequences of choosing a particular option.

Implication: What is involved or implied in the choice or
action.

Consequence: Results from choice or action.

While these definitions are broadly similar, there are sub-
tle differences.  An implication is largely connected to the
internal aspects of a particular choice or course of action.  A
consequence, in contrast, addresses the external aspect, in
which an attempt is made to consider the broader results of the
course of action.

In examining the consequences, we are attempting to
gauge the impact of these on the larger question of how these
will affect the ability of the Department to meet wider nation-
al and international obligations.  This is a much more difficult
task.  It requires making judgements for which evidence is
either lacking, or is ambiguous.  The immediate consequence
could be that overall defence capability continues to degrade
over time.  A future consequence could be that the current
defence policy becomes insupportable at some indeterminate
date.  Other possible consequences are that Canada loses cred-
ibility with its allies, is incapable of making its voice heard and
is unable to shape the external environment in ways matching
its larger agenda.

The consequences should be viewed as first and second
order consequences.  First order consequences are those that
are immediately obvious and tangible.  Second order conse-
quences are those that are of a less immediate character, and
are by their very nature less readily identifiable or measurable.
This is not to say that they are less important, simply that they
are more complex and less tangible.

It would be helpful to structure this to first address the
implications, and then take up the consequences, largely due to
the fact that the implications are simpler to quantify.  A second
reason for approaching this in a phased manner is that the dis-
cussion of consequences is much more political and philo-
sophical, and hence exceedingly difficult to quantify.  

Implications.  In exploring the implications, these should be
bound in terms of the internal integrity of the Defence Services
Programme (DSP).  That is, what would each option do to the
DSP over time?  These could be cast in terms of:

• a balance between Personnel, Operations &
Maintenance and Capital;

• the ability to generate quantitatively sufficient forces
to meet stated commitments and to sustain them to
the stated level;

• the ability to generate qualitatively sufficient forces
to meet obligations under various initiatives (NATO
Defence Capability Initiative, Strategy 2020, etc.);
and

• the ability of the CF to ‘re-generate’ itself to meet
these criteria over the longer-term (Strategy 2020
agenda).

Consequences.  Gauging the consequences is more difficult,
given that any conclusions will be based, to some degree, on
subjective judgement.  To avoid prolonged debate on individ-
ual interpretations, it might be of benefit to consider these in
terms of first and second order consequences.  First order
consequences are those that have some obvious tangibility,
such as:

• being unable to maintain personnel at 60,000; and
• the inability to meet stated commitments (e.g.,

deployment timelines for Vanguard and Main
Combat Forces).

Second order consequences are those that stem from hav-
ing to amend, walk-away from, or simply avoid stated com-
mitments.  These could include loss of:

• prestige internationally;
• access to allied resources (intelligence, lift, coopera-

tive R&D, etc.);
• a voice in international forums dealing with security

and foreign policy (UN, NATO, NORAD, etc.); 
• access or influence on a wider front (G-7, OECD,

OSCE); and
• trade or other retribution.

Bringing the consideration of implications and conse-
quences to the fore might assist in assessing force structure
options, particularly in comparing various options.

CONCLUSION

The review faces a difficult — some might say daunting —
task.  To some extent, this task is complicated by a per-

ceived lack of coherence, transparency and credibility in the
process.  While arguably this review might be more coherent,
transparent and credible than previous efforts, such as
Programme Review I and Programme Review II, it still lacks
rigour in the area of force sizing and risk assessment method-
ologies.  The development and application of such methodolo-
gies could improve the outcome, both in the short term and
over the longer term as well.  In the short term, the result would
undoubtedly be more coherent and transparent, thus leading to
greater credibility at the inter-departmental and governmental
levels.  Over the longer term, it would provide a baseline from
which future reviews could proceed, and there will, inevitably,
be future reviews.
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ANNEX A

CONSIDERATIONS IN ASSESSING RISK

It is one thing to call for a credible and coherent approach to
assessing risk.  It is entirely different and more difficult to

devise a methodology to carry out such an assessment.  The
discussion in this Annex attempts to develop a ‘strawman’ for
conducting a risk assessment.

The first task is to develop an agreed upon set of criteria.  For
the purposes of discussion, the following criteria are employed:

• force performance
• force sustainability
• preparation for the future
• affordability

The next task is to develop an agreed upon set of risk met-
rics.  Again, for the purposes of discussion, four levels of risk
are proposed: low, medium, high and unacceptable.

The option can be overlaid on a nomograph (Figure A-1),
where the various criteria and risk levels are depicted graphi-
cally.  The figure provides a notional risk assessment for a

hypothetical force option.  In this example, the option provides
low risk in terms of performance and sustainability, a medium
level of risk for future adaptability and an unacceptable level of
risk in terms of affordability.  Other force options would pro-
vide a different pattern of risk.  The aim of depicting risk in this
fashion is to be able to compare options with a view to finding
one that best mitigates risk according to agreed criteria.

Perhaps the most challenging aspect of the entire risk
assessment exercise is the further development of the criteria
and risk levels.  The criteria and risk levels suggested above are
merely placeholders.  Obviously, far greater thought must be
devoted to the precise measures that will be applied.  

In addition, consideration must be given to whether the
appropriate tools and techniques are currently in the inventory
to carry out this type of risk assessment.

The author wishes to acknowledge the assistance of Professor
Michael Hennessy, Dr. Sean Maloney and Dr. Charles Morrisey.
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Figure A-1
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NOTES

1. The Auditor-General routinely points to a shortfall
in the capital portion of the budget.  Recent reports and
studies by the Standing Committee on National Defence,
the Conference of Defence Associations, the Royal

Canadian Military Institute and The Council on Canadian
Security in the Twenty-First Century have highlighted
this gap.  The Minister of National Defence concedes that
additional resources would be of assistance.

2. This is aside from the affordability approach.
Affordability is always an issue, and one that influences
any force sizing exercise.
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3 PPCLI troops exiting a Chinook helicopter during a mission in the Tora Bora region of Afghanistan, May 2002.  

Coyote vehicles belonging to Lord Strathcona’s Horse Recce Squadron on patrol north-east of Kandahar during Operation

“Cherokee Sky,” July 2002.
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