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The Claxton Papers

The Queenõs University Defence Management Studies Program, estab-
lished with the support of the Canadian Department of National Defence 
(DND), is intended to engage the interest and support of scholars, members 
of the Canadian Forces, public servants, and participants in the defence 
industry in the examination and teaching of the management of national 
defence policy. The program has been carefully designed to focus on the 
development of theories, concepts, and skills required to manage and make 
decisions within the Canadian defence establishment.

The Chair of the Defence Management Studies Program is located 
within the School of Policy Studies at Queenõs University and is built on 
the universityõs strengths in the þelds of public policy and administration, 
strategic studies, management, and law. Among other aspects, the program 
offers an integrated package of teaching, research, and conferences, all of 
which are designed to build expertise in the þeld and to contribute to wider 
debates within the defence community. An important part of this initiative is 
to build strong links to DND, the Canadian Forces, industry, other universi-
ties, and non-governmental organizations in Canada and in other countries.

This series of studies, reports, and opinions on defence management 
in Canada is named for Brooke Claxton, Minister of National Defence 
from 1946 to 1954. Claxton, the þrst post-Second World War defence min-
ister, was largely responsible for founding the structure, procedures, and 
strategies that built Canadaõs modern armed forces. As defence minister, 
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2 Introduction

are used in an effort to identify and highlight certain areas that could inform 
defence policy decisions today in order to more effectively meet expecta-
tions in the future.

These methods accord especially well with the demands and pur-
poses of the project. All are characterized by simplicity of use and were 
well-suited to a team consisting of a small group of analysts with varying 
backgrounds, skill sets, time constraints and limited resources. Indeed, 
their òuser-



Environmental Scanning

Environmental scanning is a process involving the acquisition and use 
of information about events, trends and relationships in an organizationõs 
internal and external environment. The knowledge and insights gained serve 
to assist in planning the organizationõs future course. The process typically 
focuses on a large number of areasñin effect covering every major sector 
of the environment that can assist management in planning for an organiza-
tionõs future.4 It also involves the use of four basic techniques: undirected 
viewing, conditioned viewing, and both informal and formal search of both 
primary and/or secondary sources of information. All four are essential to 
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constant draw on a þxed resource base by either a growing population, or a 
growing appetite within a population. Lastly, structural scarcity results when 
one or more groups are excluded from equal access to a particular resource.

There is potential for resource scarcities to lead to violence.7 It is impor-
tant to note that this scarcity/violence relationship does NOT imply scarcity 
is a direct and sufþcient cause for violence. In countries where expectations 
for economic growth are high, resource scarcities could become problematic. 
China and India, for example, are experiencing friction (internally, region-
ally, and even globally) regarding their appetites for a number of resources.

Non-renewable resources are by deþnition unsustainable. Unanswered 
trend questions in this context concern how soon depletion of such non-
renewables will occur, the regional or global impacts they may produce, 
and what prospectsñif anyñexist for discovering or developing effective 
substitutes.

In the second half of the 20th century, world population more than 
doubled, from 2.6 to over 6 billion. Projections for the next þfty years 
include estimates that up to 95 percent of population growth will occur in 
developing nations, many of which, coincidentally, lie in the very regions 
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The Arctic
Resource scarcities combined with climate change impacts will 

heighten the strategic relevance of global arctic regions. Global warming 
could make the Northwest Passage (NWP) navigable for several months of 
the year before 2013.20 Some suggest the passage might even become com-
mercially viable within a decade.21

Use of the NWP could reduce some international shipping distances 
by 20 to 40 percent resulting in fuel savings of more than $3M per vessel 
per voyage.22 This development could pose new challenges for Canada since 
a number of nations (including the US) still refuse to recognize Canadaõs 
sovereignty within our Arctic archipelago.23

Unconþrmed data (including a report from the United States Geologi-
cal Survey) suggests that energy and mineral reserves in the Arctic could 
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The short term impacts of resource scarcities can lead to violence, and 
that violence manifests itself as interstate war and/or as intrastate conÿict 
(i.e., civil strife) but in all cases the scarcity alone does not cause violence 
directly. Indeed scarcity may or may not cause violence depending on the 
complex interaction of other political, economic, military and social factors.





Social Dimension

Peter Gizewski 

Introduction
Social characteristics of importance in assessing the nature and dimen-

sions of future threats and challenges typically include population growth, 
location, age, ethnicity, general health (i.e., mortality and fertility rates), 
literacy, socio-economic status, and/or religious characteristics. Additional 
indicators include individual views regarding key issues of importance in life 
(survival vs. self awareness/actualization) as well as attitudes and orientations 
toward the outside world (insular vs. cosmopolitan, religious vs. secular).28

Current State
Overall, recent decades have witnessed a steadyñbut slowingñrise in 

aggregate world population as well as improvements in many of the social 
indicators mentioned above. Mortality rates have declined and literacy is 
generally on the rise. The number of people facing poverty has also de-
creased worldwide.29

Yet glaring disparities continue to characterize the developed and 





Social Dimension 13

tensions in the decades aheadñparticularly as demands on the state for 
social services and health care correspondingly rise.33

Certain developing countries will nevertheless continue to experience 
relatively steady population growth (i.e., exceeding replacement rates). In 
fact, over 70 percent of such growth between now and 2050 is expected to 
occur in twenty-four developing countriesñall of which are classiþed by 
the World Bank as low income or lower middle income.34 As high birthrates 
and exceptionally young populations strain the limited absorptive capaci-
ties of such states, chances for popular discontent and societal tension will 
likely rise, generating prospects for instability and turmoil both at home and 
abroad. Notably, of the forty-eight fastest growing countries todayñin those 
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realities. Indeed, political determination of þscal policy, legal frameworks, 
and which groups in society derive the beneþts of change will ensure that 
the presence and impact of key drivers are never distributed evenly. As such, 
the intensity of social changes and challenges that will mark the world of 
2040 will vary by region and country. And the fact that trends in national 
political spheres are difþcult to predict will ensure that the degree of soci-
etal change evident in speciþc regions and countries will remain an area of 
considerable uncertainty.

Beyond this, a number of shocks may work to fundamentally alter 
such trends and their impacts. The onset of major war or the occurrence of 
a number of environmental catastrophes (e.g., global plague, major droughts 
and famines) could dramatically alter population projections and funda-
mentally disrupt regional and global economies to a point where projected 
social changes are not only nulliþed but reversed. Unexpected innovations 
in science and technology or novel applications of S&T may also alter the 
social calculus.

Conclusion
Overall then, decades leading up to 2040 will be characterized by slow-

ing population growth, a general aging of world populations and continued 
urban growth. Decreases in mortality and fertility rates, and increases in 
literacy will occur, and so too will a gradual shift to more cosmopolitan 
outlooks and mindsets.

That said, the extent and pace of change will remain highly uneven, and 
the challenges posed for nations will vary. In the developed world, challenges 
associated with aging populations and declining workforces will pose a 
central dilemma. And issues of immigration and its absorption into the host 
social fabric will raise key issues and demands. Developing nations, mean-
while, will continue to confront the long-standing challenges of unchecked 
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In fact, a number of forces are working to complicateñand in some 
cases erodeñthe power and inÿuence of the state. Globalization, the rapid 
spread of science and technology, resource scarcities and even natural disas-
ters are working to increasingly limit the degree of control which individual 
nation states are capable of exercising over their environments.36 These 
forces have generated growing scrutiny of state practice and the authority 
and legitimacy of governments. And, they have also helped to createñas 
well as empowerñother types of political players both domestically and 
on the international stage. Most notably, an increase in non-state actorsñ
ranging from international and regional institutions to non-governmental 
organizations, transnational corporations, citizen groups and even inÿuential 
individualsñis evermore evident.

Such actors generally pursue relatively non-violent agendas and solu-
tions to meet goals and challenges. Yet others are less benignña fact most 
clearly evidenced by the actions of radical terrorist groups intent on limiting, 
if not eradicating, the spread of Western ideas and inÿuence from Islam. In 
fact, while issues of climate change, resource scarcity, and global poverty 
loom increasingly large, the threat potential of these and other non-state 
entities, such as transnational criminal organizations, occupies a central 
place in contemporary security policy.
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range of emerging forces continue to challenge the capacity of nation states 
to respond.

In some cases, this will prompt greater networking, cooperation and 
partnership between the state and non-governmental actorsñwith each in-
creasingly recognizing the much needed capabilities offered by the other for 
achieving effective, legitimate solutions to problems.38 In others, the result 
may simply be the creation of new centres of power and inÿuence beyond 
the nation-state itself. Yet whatever the outcome, it is likely that norms and 
procedures governing the manner in which solutions to future problems are 
pursued, and the means employed to address them, will change.

Future decades will also see a gradual decline in US global inÿuence 
relative to other nations, and a gradual shift from a unipolar to an increas-
ingly multi-polar world.39 Such a system may well feature a number of key 
state players forging tight alliances with or against one another to balance 
power and maintain security. Alternatively, it may take the form of loose 
alliance conþgurationsñwith players constantly shifting loyalties depend-
ing on the issues at stake.40 Yet in either event, key state players will likely 
include the US, China, Brazil, Russia, Turkey, and India.

Meanwhile, areas of future political contention and concern will be 
numerous. Yet potential disputes over natural resources and the environ-
ment, sovereignty and territorial rights, state legitimacy and human rights 
will likely be paramount both internationally and nationally. Furthermore, 
possibilities for both state and sub-state conÿict in many of these areas will 
continue to exist, particularly (although not exclusively)ñin the developing 
world.

Drivers, Shocks and Uncertainties
Both globalization and rapid scientiþc and technological innovation 

will represent major drivers of the political trends noted above. Often, 
the impacts of both will increasingly challenge the control, as well as the 
legitimacy and authority of traditional state actors and help create and 
empower new political entities (e.g., transnational organizations, citizen 
groups, etc.) to address major concerns. Yet demographic shifts, economic 
and environmental conditions and access to resources will propel emerging 
political trends as wellñaffecting the relative power and stability of states 
and societies as well as the rationales animating the agendas and actions of 
new political organizations and actors.

What the future political landscape consists of will also derive from 
past circumstances and events. For instance, the character of many states 
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will doubtless owe much to physical realities (e.g., geography, climate, etc.) 
and social composition (e.g., ethnic, religious, cultural characteristics). So 
while potential sources of conÿict will often stem from emerging trends in 
other areas, they will also have roots in more long-standing realities (i.e., 
geopolitical realities, territorial disputes, historical ethno-religious rivalries).

To be sure, various shocks could clearly and fundamentally alter 
this future. A major systemic war involving weapons and means of mass 
 destruction could conceivably work to reduce considerably the power of 
key actors to a point where the structure of the international system (and 
thus the behaviour of those within it) is quite different than that projected. 
Major environmental shocks arising from forces such as climate change 
may produce similar effects.41

Beyond this lies the fact that the fruition of such trends will be heavily 
contingent on the interaction of a broad range of forces and a wide array 
of leaders and personalities.42 Accordingly, both the speed with which they 
unfold as well as the degree to which they impact on particular regions and 
states, will often involve considerable uncertainty.

Conclusion
The future will see greater fruition of a number of political trends just 

now becoming evident. While the state will remain an important political 
force in the international arena, it will increasingly compete with other 
forms of political organization as an effective means of addressing popu-
lar needs and goals. In fact, a crisis in state legitimacy and authority may 
represent a key challenge for governments in the decades ahead. And the 



Science and Technology (S&T)

Regan Reshke 

Introduction
Technology is ubiquitous and is born of innovationñinnovation that is 

shaped by the social, political, legal, moral, economic, and technical envi-
ronment that surrounds the innovator. Thus, technology is shaped by human 
societyñbut ironically, society is itself altered by technology. Indeed, the 
entwined nature of socio-technological change

é is in large part responsible for the evolution of such basic parameters of 
the human condition as the size of the world population, life expectancy, 
education levels, material standards of living, the nature of work, com-
munication, health care, war, and the effects of human activities on the 
natural environment. Other aspects of society and our individual lives are 
also inÿuenced by technology in many direct and indirect ways, including 
governance, entertainment, human relationships, and our views on morality, 
cosmology, and human nature.43

Although its beneþts are not shared equally, the exponential growth 
in science and technology has lead to unprecedented global prosperity and 
an enrichment of the quality of life for humankind. Yet while so many as-
pects of human health and welfare are dependent upon continued progress 
in science and technology, the very survival of the species is imperilled by 
its potential destructive power.

Although the future remains unknowable, identiþable drivers and 
trends within the S&T domain are not only shaping societies, but the very 
fabric of life on earth.
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Given this highly simpliþed model, the growing complexity of modern 
global civilization is clearly evident. Moreover, recent insights from þelds 
such as complexity theory suggest that once a society develops beyond a 
certain level of complexity, it becomes increasingly fragile and eventually 
a tipping point is possible47 when all the energy and resources available to 
a society are required just to maintain its existing level of complexity. If a 
signiþcant event occurs, overstretched institutions break down and civil order 
collapses, aggravated by tightly coupled networks that create the potential 
for propagating failures across many critical industries.48

An ongoing global diffusion of S&T expertise and governance driven 
by substantial investment in broad S&T domains by both developed and 
emerging nations, is adding to global complexity. Control over S&T policy 
decisions are not made by a uniþed body of rational human representatives 
intent on attaining a particular objective. Instead, there are countless agents, 
pursuing different and often opposing objectives, inÿuencing various aspects 
of our S&T activities including national and regional governments, corpo-
rations, private philanthropic foundations, special interest lobbies, journal 
editors, research councils, media organizations, university presidents, prize 
committees, consumers, voters, scientists, public intellectuals, etc.49

Yet another layer of global complexity is being added by Internet tech-
nologies. òWeb 2.0ó innovations, for example, are focusing on connecting 
people, rather than just information. Moreover, global media and technology 
convergenceñpress, television, Internet, cell phoneñis providing extraordi-
nary propaganda reach, which facilitates the shaping of public opinion. The 
resulting global social networks pursue speciþc goals and objectives ranging 
from benign collective interests to anti-government activism. A concomitant 
worldwide increase in e-crime and cyber attacks, coupled with the personal 
and economic imperatives to protect data privacy and intellectual property, 
is driving a growing demand to bolster cyber security through biometrics, 
cryptography and other technologies.

An increasingly profound understanding of the human genome, driven 
by advances in information technologies and coupled with inexpensive tools 
to read and rewrite genetic code, is leading to the ability to manipulate 
biology (intra- as well as inter-species) at the level of DNA. This offers the 
ability to re-engineer existing life (for repair or enhancement) and even the 
creation of new life forms for speciþc purposes. This ability to manipulate 
the code of life promises to offer profound capabilities that could be directed 
towards the solution of humankindõs grand challenges50ñprovided that the 
moral, ethical and legal repercussions, and indeed the growing fear of these 
technologies, can be managed.
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Some researchers suggest that the future technologies that will matter 
the most are those that impact upon intelligence and the human mind: brain 
imaging, cognitive science, neurotechnology, brain-computer interfacing, and 
artiþcial intelligence (AI).51 The aggregation of biological intelligence and 
machine intelligence promises to grant humankind the power to solve any 
problem in its path.52 This merger of man and machine continues to drive 
another positive feedback loop; the self-sustaining nature of S&T develop-
ment, whereby each new round of innovation creates still better tools to 
feed subsequent rounds of innovation. Moreover, the resulting performance/
cost, performance/size and performance/power-consumption ratios for the 
products derived from ensuing rounds of innovation continue to improve 
exponentially. Just as yesterdayõs supercomputer has become todayõs laptop, 
todayõs laptop will be tomorrowõs smart-phone. Thus the pace of change 
witnessed in the early part of the 21st century is unlikely to abate, and indeed 
it is likely to accelerate.

Self-sustaining S&T development is feeding a continuing trend to 
automate more and more jobs and functions. This is due largely to eco-
nomic imperatives, i.e., more capability for the same or lower cost. Robots 
can also function 24/7 and when they are retired, they do not need health 
care or receive severance pay or a pension. Economics (and not necessarily 
military requirements) therefore, will continue to push these technologies 
ahead. It seems inevitable, however, that their dual-use nature will see ro-
botic and automation technologies being increasingly adapted for military 
useñparticularly given the casualty aversion (and fear of terrorist threats) 
which appears to permeate western societies.

Within the framework of the aforementioned drivers, there are nu
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yet another destabilizing positive feedback loop; unfortunately, one with 
potentially catastrophic and irreversible results.

There are many friction points and uncertainties that will modify the 
direction and outcomes of these trends. However, human choices, driven 
in part by fear of certain S&T outcomes and shocks, will undoubtedly be 
a primary source of friction that will shape the direction that these trends 
follow. That there is no hegemonic power governing global S&T policy 
decision-making, however, makes it impossible to predict where human in-
novation will take us, or how fast it will progress. Furthermore, there is an 
increasing likelihood that even well-intentioned policy decisions will have 





Legal Dimension

LCol Michael Rostek 

Introduction
The legal line of investigation encompasses the legal profession, do-

mestic law, international law, supranational law, cyber law and space law.53 
Key to emergent legal issues are the enforcement mechanisms used to 
garner compliance. While enforcement is well established and articulated 
within domestic law, mechanisms in international law, supranational law 
and cyber law are substantially weaker. While progress is being made in 
each of these areas, mechanisms to garner compliance are anticipated to 
evolve at a slower rate. This rate of progress is perhaps best exempliþed by 
the increasingly permissive nature of international law sanctioning the use 
of force to intervene in state affairs based on humanitarian grounds.

Broadening Agenda
International law consists of a discrete body of legal rules and insti-

tutions designed to govern relations between sovereign states, and to an 
increasing extent, between sovereign states and non-state entities. Interna-
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This body of law reÿects the principles of sovereignty, under which 
states have the right to be left alone, to exclude, to be free from any external 
meddling or interference as well as being recognized as an autonomous agent 



Legal Dimension 27

remains incapable of resolving many issues of conÿict and confrontation 
today. Yet it is important to acknowledge that it is evolving (e.g., Interna-
tional Criminal Court). From pursuit of global governance to individuals 
establishing their status as both subjects and agents under international law 
to the increasing importance of non-governmental actors in the develop-
ment and codiþcation of international legal norms, it can be argued that 
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re-writing of international law, it is prudent to stay abreast of this realm due 



The Economy

LCol Michael Rostek 

Introduction
Today, and perhaps more so in the future, a key step in understanding 

oneõs national economy is to understand the global economy. This is perhaps 
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likely to rise more than threefold to US$27 trillion in 2030 and roughly 
half that increase will come from developing countries).72

However, major structural changes are foreseen: aging North; rise of 
the BRIC states (Brazil, Russia, India, and China);73 and shifting patterns 
of global capital ÿows (resultant of huge US current account deþcit being 
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While Albertaõs oil sands production is expected to generate over $100 
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LCol Ron Bell 

Introduction
Uncertainty, volatility and rapid change will continue to dominate the 

international security environment. Events will unfold at alarming rates 
and this will directly challenge the ability of decision-makers to effectively 
react. Nowhere is this more evident and perhaps more consequential than 
in the þeld of security.

In fact, an examination of the unfolding security environment reveals 
the existence of a range of threats from a number of sources, including 
regional hegemons, failed and failing states, trans-national criminal organi-
zations and terrorist groups, natural disasters, the proliferation of weapons 
of mass destruction and the impact of climate change to name but a few. 
Accordingly, it is essential that military forces retain and increase their 
capacity to be ÿexible and agile in order to effectively meet the challenges 
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take place in this new environment,84 the use of other forms of military 
powerñinformation and special operations, and interventions focussing on 
reconstruction and stabilityñare becoming more prominent.85

The very same developments in technology, economics and culture 
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LCol Steve Larouche 

Introduction
As we approach 2040, humans will continue to form the moral, intellec-

tual, social, and emotional foundation upon which the Army90 is established. 
Although advances in science and technology will enable and enhance 
soldier capabilities in both the cognitive and physical realms, the success 
of the Army will ultimately be measured in terms of human creativity, in-
novation, ingenuity and adaptability. Six major themes best articulate the 
human dimension in 2040: attributes and competencies; professionalism and 
ethics; culture; morale, cohesion and trust; decision-making; and, resilience 
and human enhancement.

Soldier Attributes and Competencies
Current social and technological trends are likely to radically alter 

20th century human attributes and necessitate the development of new com-
petencies in order to be effective through 2040. Indeed, the present trend 
and perceived pressures to improve personal aesthetics and performance 
will likely prevail. Although future generations may not be as inclined to 
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As the operating environment increases in complexity and technology 
becomes evermore pervasive and essential, information and communication 
systems, as well as equipment and robotics, must not only become an integral 
part of the soldierõs tool set, but an integral part of the soldierõs self. Future 
soldiers may require speciþc, reþned, enhanced or simply different attributes 
and competencies in order to function within 
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conþdence the Armyõs leadership, and its soldiers, command within the 
public sphere.

Information and communications technology will become more per-
vasive in the future. Government(s), the media, and the general population, 
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equipment, etc.) or collateral damage (human, physical, infrastructures, etc.) 
could also inÿuence and impact the Army culture and affect how soldiers 
operate, interact, and perform their tasks.

Soldiers in the 2040 timeframe will be more technologically inclined 
and more dependant on technology than those of today. They will be 
comfortable with the prominence and pervasiveness of technology in their 
lives as evidenced by their increased and creative use of social networking 
(RSS, TwitterÊ, FacebookÊ, etc.). Constant connectivity to their peers, 
both within and outside the organization, will be an expectation. As a result, 
control measures and restriction of information and communication norms 
will require re-examination. The defence network must be pervasive, and 
permit the soldier to remain continuously connected and updated. Soldiers 
in 2040 may have fewer direct face-to-face interactions than their predeces-
sors, but their relationships with their circle of cyber contacts will feel just 
as important and real.

Converging trends are shaping Army culture in ways that we are just 
beginning to understand. Responding to ongoing change will require ÿex-
ibility and continuous adaptation while at the same time acknowledging that 
soldiers, and the culture they embody, will remain our most valued asset.

Morale, Cohesion and Trust
Morale, cohesion and trust are critical psychosocial contributors 

to an Armyõs operational effectiveness.96 Indeed, they are fundamental 
components of soldiering and will remain so in 2040. Soldiers will cover 
greater distances through a diversity of sense, act, and shield97 enablers. 
Physical distances bridged by secure communications between teams and 
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ensure that the fundamentals of morale, cohesion and trust are developed 
and strengthened in the 2040 timeframe.

Decision-making
Information overload and the pervasiveness of information and com-

munication systems will increase the complexity of the 2040 timeframe, 
and challenge decision-making at all levels.98 Automated pre-screening, 
þltering, and analysis of information will be necessary. Artiþcial intel-
ligence will become increasingly ubiquitous, and will likely be capable 
of rendering automated and/or autonomous decisions, even in combat or 
other lethal engagement situations. Nonetheless, human oversight will be 
essential at all times.

A greater integration of human resources, doctrine, and technology will 
be required to assist the soldier in making sound and timely decisions. This 
will necessitate the development of more effective, reliable, and pervasive 
information technologies and systems. To these ends, the Army culture 
must be tolerant and even encourage soldiers to be innovative regarding 
information management and networking.

Secure communications will be harder to preserve given the pervasive-
ness of commercial technology. Soldiers will be expected to make decisions 
in a context in which each and every action they take is recorded, scrutinized, 
analyzed, and criticizedñnot only by the chain of commandñbut also by 
the media and general population. The Army must be cognizant of such 
possibilities and prepare soldiers through proper doctrine and training. It 
must also protect its personnel through reþnements in policies, programmes 
and procedures so as to empower the soldier with the necessary authority 
to make decisions.

Resilience and Human Enhancement
Human enhancement technologiesñboth cognitive and physicalñare 

becoming more prevalent within society. In 2040, human potential and 
capabilities will differ from those of today. Technological, medical, and 
pharmaceutical research and development will continue to provide ways to 
render the human more resilient through enhancement. Ultimately, societal 
concerns over the ethical dilemmas of such upgrades will require formal 
debate within and outside of the Army. Long-term second and third order 
effects, side-effects, and impacts on the soldierõs life will require monitoring 
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and revised accordingly. This in turn may impact on the Armyõs selection 
process as òenhancedó individuals may form the basis of the new recruitable 
cohort. As this phenomenon becomes more widespread and normative, CF 
policies, such as those relating to drugs and universality of service99, will 
require revision.

Increasing complexity in 2040 will require increased resilience in 
soldiers. Resilience or mental toughness is deþned as òéthe ability to grow 
and thrive in the face of challenges and bounce back from adversity.ó100 
Resilience is a function of physical, emotional, social, spiritual and family 
dimensions and has recently been coined within the United States Army as 
òcomprehensive soldier þtness.ó101 It is likely that programs such as compre-
hensive soldier þtness will increase in importance as Canadaõs Army enters 
into an age of greater complexity and uncertainty.

Conclusion
Continued technological advances will enhance the effectiveness of 

tomorrowõs soldier. Yet success on the future battleþeld will depend in 
large part on creativity, innovation, ingenuity and adaptability. Attending 
to these attributes will ultimately result in greater internal organizational 
coherence and an increased capacity to integrate within the broader opera-
tional environment.

A principal attribute of a higher functioning soldier will be the ca-
pability to identify, network, and in some instances, partner with credible 
stakeholders as they move among indigenous populations within the opera-
tional environment. For the soldier, the development of learned trust within 
the organization will ultimately translate into greater opportunities for 
authentic engagement among the leaders and people of local communities. 
An increased capacity in this regard will serve to disarm potential spoilers 
as the establishment of a fragile trust among the people facilitates a gradual, 
yet perceptible, shift in allegiances. In this sense, an aspect of Army culture 
will not only be the ability to adapt to organizational change at the micro 
and macro levels but also to examine ways and means to integrate with local 
cultures within areas of operation.



Shocks

Peter Gizewski and Regan Reshke 

Introduction
References to shocks imply the onset of extraordinary developments 

and events which have major consequences for individuals, groups and/
or communities. Such phenomena can dramatically alter the trajectory of 
subsequent events and generally prompt a fundamental reconsideration of 
oneõs outlooks, approaches and options. Shocks areñin essenceñunforeseen 
events that change the expected direction of planning and policy.

Consideration of such events and their possible occurrence provides 
useful means for challenging conventional thinking. A focus on the emer-
gence of shocks demonstrates how radical changes to the world as we know 
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Yet some shocks may carry existential risks which are universally 
catastrophicñthreatening in effect the very existence of the human species. 
A comet or asteroid impact of sufþcient size for instance, would not only 
be species destroying, but unavoidable given current limitations on human 
capacities to respond. Yet human intelligence and ingenuity can directly 
augment the presence of existential threats facing the planet as wellña fact 
evidenced in the development and proliferation of nuclear weapons. The 
consequences ÿowing from the convergence of nanotechnology, biotechnol-
ogy, information technology and cognitive science may be more alarming 
stillñraising the prospect of weaponry eclipsing nuclear arms in power 
and destructiveness.

Still, shocks may also be positive. The sudden discovery and swift 
provision of widely accessible, low cost forms of energy, foodstuffs, life 
saving and life enhancing medical treatments, and military technologies that 
offer increased national security while avoiding the creation of òsecurity 
dilemmasó102 are just some illustrations of developments capable of yielding 
substantialñindeed potentially momentousñbeneþt both to states and to 
humanity as a whole.103

Shocks: Past, Present, Future
Such incidents and events have occurred throughout historyñwith early 

recorded examples including events such as the San Francisco earthquake 
of 1906ñan incident that generated changes in the lifestyles and practices 
of those living in that city which continue to endure, the inÿuenza pan-
demic of 1918-1919ñwhich spread throughout most of the civilized world 
and resulted in an estimated forty million casualties worldwide, and the 
Second World Warña conÿict prompting not only a fundamental change 
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one year laterñhave generated their own social, economic and political 
challengesñboth nationally and regionally.

A number of ongoing trends in fact suggest that conditions favouring 
the occurrence of future shocks may well be on the rise. In particular, the 
growing interconnectedness, which ongoing processes of globalization and 
rapid scientiþc and technological innovation (i.e., spread of communica-
tions and information technologies, international travel) are generating, 
suggest that major events occurring in one area or part of the world will 
have increasingly signiþcant consequences elsewhere. The evermore salient 
impacts generated as a result of human interactions with the ecosystem and 
the biosphere will likely compound the dilemma further. In short, a tighter 
coupling of political, economic, commercial, social and environmental sys-
tems worldwide now increases the prospect that local eventsñboth negative 
and positiveñwill have nationalñif not globalñrepercussions.

The complexity that such trends tend to create through their develop-
ment and interaction also raises prospects for the emergence of entirely 
new varieties of shocks in the years ahead. Increased complexity tends to 
heighten system vulnerability to breakdowns and perturbations that are not 
only hard to identify but may well be highly consequential in their ultimate 
effects (e.g., cyber-attacks).105

A prospective rise in the frequency of shocks will clearly raise numerous 
challenges. Yet perhaps greatest among them will be ensuring that, as such 
incidents increase in number, policymakers and analysts maintain a sense of 
balance and perspective in addressing them. This will demand careful risk 
assessment and prioritization of effort on the part of decision-makers. It will 
require development of sensitivity to the fact that even potential solutions 
mayñgiven the nature of complex systemsñhave unintended and possibly 
negative, consequences. It will require the development of a capacity for 
adaptation in both thought and action capable of ensuring that the challenges 
which shocks inevitably present are effectively addressed. And in some 
casesñsuch as those involving human-induced existential threatsñit will 
demand concerted efforts aimed at preventionñsince reactive approaches 
may well be futile were such threats to materialize.

Conclusion
Much concerning the speciþc character and impact of future shocks re-

mains uncertain. Yet if current trends offer any indication, prospects for their 
emergence are on the rise. In particular, the quickening pace of globalization, 
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the exponential growth of scientiþc and technological innovation and human 
interaction with the physical environment are creating forces that have added 
immeasurably to the interconnectedness of the international system and its 
complexities. Increasingly, we live in an age in which local crises are likely 
to have majorñeven globalñimplications. Accordingly, prospects for the 
emergence of future shocks are considerable.

As time passes, careful and sustained attention to the dangers and op-
portunities, which interaction of ongoing trends can produce, will doubtless 
generate a number of safeguards that better ensure that certain types of un-
certainty and complexity are effectively managed. Accordingly, the future is 
likely to see the development of a greater capacity to anticipate and address 
some categories of shocks than is currently the case. Yet the availability 
of such capacities will vary widelyñensuring that effective responses will 
be far from universal. Beyond this lies the likelihood that new varieties of 
such phenomena will arise to ensure that the challenges posed will not only 
continue but may well increase in the decades ahead.



Conclusion—Towards Army 2040

The future is uncertain and deþes prediction. Indeed, uncertainty is 
a predominant characteristic of the 21st century global security environ-
ment. Yet defence establishments around the world must continue to strive 
to understand and deþne how their national security policies þt within this 
paradigm. Arguably, the increasing pace of change and resultant complex-
ity of the world offers little prospect for complete understanding. As such, 
organizations must learn to operate within uncertaintyñthe Army is not 
excluded from this reality.

To cope with uncertainty, futuring and foresight are gaining interna-
tional recognition as disciplines which can improve our understanding of 
an increasingly complex world. Perhaps the greatest beneþt is to be found 
not in the results of this new discipline but rather in the process itself. As 
Jerome Glenn notes:

The value of futures research is less in forecasting accuracy, than in its 
usefulness in planning and opening minds to consider new possibilities and 
changing the policy agenda. Its purpose is not to know the future but to help 
us make better decisions today via its methods which force us to anticipate 
opportunities and threats and consider how to address them. And strategically 
it is better to anticipate, rather than just respond to change.106

Reactive planning by militaries can result in high costs of blood and/
or treasure. Adoption of a futuring research agenda and use of futuring 
methods offers a more proactive approach, allowing analysts the capacity 
to better anticipate and possibly highlight certain areas that require policy 
decisions todayñin order to meet future expectations. The essays presented 
in this volume represent a key þrst step in this process.107
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Physical Environment
Drivers

Å Rates and distribution of population growth.
Å Rates and magnitudes of impacts from global climate change.
Å Rates of change of expectations (i.e., improved standards of living 

in the developing world, wasteful consumption practices in the 
developed world and/or increased conservation practices globally).

Å Nature of resource substitutions and other innovations developed.
Å The impact of scarcities (i.e., whether or not the scarcities lead to 

violence, and the form of that violence: intra-state versus inter-state 
conÿict) including the complex environment that accompanies the 
development of scarcities, which itself includes a broad range of 
political, economic, military and social factors.

Trends

The resource situation faced by the growing world population is subject 
to a number of trends. Speciþcally:

Å Renewable resources can and will remain sustainable, except where 
pressures exceed the rate at which they can be sustained.

Å Non-renewable resources will deplete and eventually disappear; the 
uncertainties here are rates of depletion, the timing and magnitude 
of scarcities, and our ability to substitute wise and effective alterna-
tive resources in sufþcient quantity, quality and time.

Key Uncertainties

Å Rate and distribution of mass migrations.
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Å Innovations and adaptations in response to global resource scarcities.
Å New and/or newly adapted technologies creating new pressures on 

resources.
Å Complex political, economic, military, and social factors accom-

panying all the above.

Shocks

Å Climate change impacts such as crop failures, drought, desertiþca-
tion, sea level changes causing mass migrations, etc.

Å Arbitrary resource impediments such as embargoes placed on oil 
or other energy resources, or on strategic minerals.

Å Development of radical new and unforeseen technologies which 
could dramatically change the demand for resources. (That is, a 
technology that could take the world off oil or a technology that 
could signiþcantly alter the demand for a mineral which is currently 
present in adequate supply).

Å The management (or mismanagement) of bio-fuels.
Å Catastrophic impacts from general pollution and/or regional con-

tamination, particularly in high population regions and/or involving 
the supply of fresh water, croplands, forests and/or þsheries.

Social Dimension
Drivers

Å Spread of science and technology.
Å Economic conditions (inÿuences population growth, health and 

welfare, state stability).
Å Environment and resources (impacts on work, health and welfare, 

economy).
Å Political realities (i.e., regime type and character, government 

policies).
Å Legal frameworks and provisions (block/facilitate empowerment 

of key societal groups).
Å Historical/cultural realities (e.g., affects outlook on lifestyles, policy 

directions).



Annex 51

Trends

Å World population will increase but less dramatically than in the 
past (est. approximately 9.15 billion by 2050).

Å Developed nations (especially those in Western Europe, along with 
Russia and Japan) will generally experience a decline and aging of 
native-born populations.

Å Developed nations will experience increased immigration and thus 
greater ethnic heterogeneity.

Å There will be greater urbanization worldwide (particularly in the 
developing world).

Å Populations will experience improvements in health (declining 
mortality rates, particularly in the developed world).

Å Populations will be better educated, more technologically informed 
and enabled and increasingly networked.

Å Developed countries will be more òpost-modernó in outlook (more 
women in positions of power and inÿuence, greater cosmopolitan-
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Å Health, nutrition and lifestyle of average Canadians will improve. 
(Life expectancy 80+ for men; 86+ for womenñ2040 period.)

Å Political allegiances will increasingly shift from traditional to new 
political parties and movements (e.g., growth in Green Party and 
othersñpossible growth in single issue movements).

Å Canadaõs population will experience modest growth (total of 45 
million by 2040).

Å The percentage of the population over 65 years of age will increase 
to approximately 20ð25 percent of total population.

Å Immigration will ensure increasing heterogeneity of the population 
(prime sources: Asia, Africa and Latin America).

Å The Canadian mosaic will endure (multiculturalism will remain a 
strong force).

Å There will be an increase of visible minorities in the Canadian 
workforce and in society generally (visible minorities will represent 
the majority of the workforce by 2040).

Å Northern aboriginal communities will experience modest growth 
and may pose problems in terms of assimilating into the broader 
social fabric.

Å Canadaõs population will be increasingly urban in character (Urban 
densities increasing).

Å Issues of national unity and identity will represent key areas of 
concern.

Å Issues of the environment, energy efþciency and conservation, and 
social welfare will represent key areas of social concern.

Key Uncertainties

Å 
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Shocks

Å Global conÿict involving two or more major powers.
Å Global/regional environmental catastrophe (natural or man-madeñ

earthquakes, ÿoods, famines, plagues).
Å Worldwide economic and þscal crisis.

Political Dimension
Drivers

Å Spread of science and technology.
Å Economic growth (particularly in Asia-Paciþc region).
Å Aging and immigration (social composition of states).
Å Historical disputes/rivalries over territory, resources etc.
Å Energy/resource scarcities.

Trends

Å There will be an increasing shift from a unipolar to a multipolar 
international system (i.e., a move from a system in which one power 
is overwhelmingly predominant to one featuring multiple centres 
of power and inÿuence).

Å The international system will be marked by forces of both integra-
tion and disintegration.

Å States will experience an erosion of their sovereignty and authority 
over activities occurring within their borders.

Å Popular trust and allegiance to national governments will continue 
to weaken.

Å Both supranational/transnational and subnational organizations and 
movements will increase in number, diversity, power and authority.

Å National governments will increasingly engage other political orga-
nizations and movements in seeking solutions to issues of concern.

Å Partnerships between governmental and non-governmental entities 
will generate changes in both the means used to achieve solutions 
to challenges and how solutions are pursued.

Å The proliferation of new centres of power and inÿuence through-
out the international system will increase its complexity and as a 
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 result, the chances for both international and intra-state disputes 
and conÿict.

Å Sources of political dispute both between and within nations will 
continue to vary. Yet natural resources and the environment,  energy, 
territorial issues, and human rights will be particularly salient 
sources of disputeñboth between and within nations.

Å The Asia-Paciþc region will experience particular growth in power 
and political inÿuence.

Å Canadaõs existing international partnerships and alliances will 
continue to exist (e.g., US, NATO, NORAD).

Å Canada will continue to participate in current international and 
regional organizations (e.g., UN, OAS, NAFTA-revised).

Å The Canadian nation will experience increased regionalism as 
certain regions grow in strength and inÿuence (e.g., due to shifts 
in economy, population ÿows).

Å Canadaõs federal government will face increased difþculties in cop-
ing with the national challenges posed by both internal and external 
forces and inÿuences.

Å The Canadian political system will experience an erosion of power 
at the federal level, with consequent increases in power at regional 
and local levels.

Å Political allegiances will increasingly shift from traditional to new 
political parties, organizations and movements (e.g., growth in Green 
Party and othersñpossible single issue movements).

Å Partnerships between government and non-governmental agencies, 
organizations and movements will expandñimpacting upon the ap-
proaches and means used to address key policy issues and concerns.

Å Canadian foreign policy will be marked by increased interest and 
activity in the Asia-Paciþc region.

Key Uncertainties
Å
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Å 
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and services much closer to their point of production or distribution 
(analogous to desktop printing of books and manuals for example), 
reducing transmission and transportation inefþciencies.

Å Continuing transition of the workforce (particularly in developed 
nations) towards being knowledge workers (rather than dealing with 
physical objects).

Å Increasing shift in knowledge workplace arrangements whereby 
more ÿexible work arrangements (i.e., working from home) are 
being given to knowledge workers from their employers.

Å The meaning of privacy will continue to change in the Web 2.0 
environment wherein information-sharing is becoming standard 
practice.

Å Military use and adaptation of commercial innovations and services 
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Å Proliferation of NGOs, global news media, and self-organizing 
Internet blogs offering new forces for transparency, providing some 
checks on the abuse of power.

Å Biotechnological re-engineering of living organisms.
Å Carbon nanotube composites offering lighter and stronger products 

including vehicles.
Å Proliferation of smart materialsñengineered for special qualities 

and capable of interacting with the larger environmentñderived 
from sciences as diverse as genetic engineering, polymer chemistry 
and nanoscience.

Å NBIC technology convergence leading to a power shift, where the 
most powerful technologies will be those that are the smallest (i.e., 
sub-microscopic).

Å Increase in the number and variety of òtreatableó conditions leading 
to increasing human health and longevity.

Key Uncertainties

Å 
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Å National courts borrowing from other jurisdictions on human rights.
Å Increased impact of international law on national law.
Å NGOs and international organizations occasionally powerful enough 

to inÿuence state policy through international law.
Å Order and justice are now being considered by international law.
Å Concern over applying territorially based law in cyber law 

enforcement.
Å Human rights norms challenging the legal profession as well as all 

forms of law.
Å United Nations Security Council continues to be recognized as 

main body sanctioning war and intervention.

Key Uncertainties

Å Impact of human rights on statesõ ability to regulate their internal 
affairs.

Å Constitutional law no longer sufþcient within the traditional nation 
state.

Å What is the impact of cyber law?

Shocks

Å Army commander tried for war crimes.
Å Large scale cyber attack taking down either private or public sector 

organization é or both.

The Economy
Drivers

Å Globalization.
Å The US economy.
Å Demographicsñaging population and immigration.
Å 
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Å The US will retain its economic dominance out to 2030ð2040.
Å 
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Å Canada expected to remain a net exporter of oil until 2030.
Å Investment in other primary energy is dominated by the develop-

ment of the oil sands.
Å Quebec will lead the country in hydroelectric power development.
Å Lower Churchill River is expected to be developed for its hydro 

power at a cost of $4 billion despite þnancial, technical and envi-
ronmental issues.

Å Pipeline projects will also form a signiþcant part of the energy 
investment out to 2030.

Å 
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Key Uncertainties

Å Risk associated with increased concentration of remaining oil 



66 Annex

Trends

Å Uncertainty, volatility and rapid change will continue to dominate 
the international security environment.

Å Events will unfold at alarming rates and this will directly challenge 
the ability of decision-makers to effectively react.

Å While conventional-type warfare will remain a potential threat, 
the use of other forms of military powerñinformation and special 
operations, and interventions focussing on reconstruction and sta-
bilityñwill become more prominent.

Å The human dimension will increasingly represent a key component 
of military capability.

Å Threats and vulnerabilities confronting Western armies will in-
crease in scope and danger.

Å Future defence and security challenges will include the growing 
potential for the militarization of space, increasing reliance on 
the information network and the threat of cyber-attack, criminal 
enterprise as a danger to the fabric of societies, and the collective 
psychological impact of ideological extremism.

Å The lines between public safety concerns and those of a military 
or national security nature will continue to blur.

Å The global operating environment will be predominantly complex 
(e.g., highly networked, interdependent, evermore urban).

Å 
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Å The security implications/impacts of the emerging multi-polar bal-
ance of power.

Å The consequences of growing scarcities in fossil fuels on prospects 
for, and conduct of, armed conÿict.

Shocks

Å Use of nuclear weapons.
Å Use of biological weapons.
Å A sudden shift in the military balance in favour of peer competitor(s) 

(e.g., owing to groundbreaking innovation in military technology).
Å Global economic crisis.
Å Global pandemic.

Human Dimension
Drivers

Å The technology-enabled human social environment.
Å Future soldiers will have a requirement to be resilient and cognizant 

of basic survival skills as technology and enhancements may not 
always be available.

Å Aggregation/disaggregation will impact on morale, cohesion and 
trust.

Trends

Å Future soldiers will be better educated than the previous generations 
and more knowledge will be required of them.

Å The soldierõs operational environment will be very complex and 
he/she will be required to perform throughout the full spectrum 
of operation, with little to no notice. Physical, social, cognitive, 
psychological adaptability and ÿexibility will be of the essence.

Å More specialists will be required, but will need to be balanced with 
the generalistsõ requirements.

Å The future operational environment will not only entail military 
factors, but require a comprehensive approach and should involve 
many of the JIMP components.
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Å The pervasiveness of technology and its importance in a soldierõs 
everyday life will affect his or her view of the world and how to 
socialize and behave.

Å Technology and robots will continue to inÿuence and affect all of 
the six Human Dimension themes.

Å Professionalism and ethics will gain in importance and remain an 
operational imperative.

Å Interface with technology will be frequent and necessary.
Å Technology will be integral to social networking.
Å The Canadian soldiers, like the Canadian demographics, will be 

diversiþed.
Å Capability enhancements will also be very present in the soldierõs 

environment; it could be a matter of survivability.
Å Time and exposure are required to build morale, cohesion and trust.
Å The time for decision-making will be greatly reduced and the data 

and components evermore complex.
Å Human enhancements will be pervasive in society, as the quest for 

aesthetics spurs self-improvement.

Key Uncertainties

Å Population support to its Army and soldiers.

Shocks

Å Changed human and/or humanity.



Glossary

Comprehensive Approach: Derives heavily from òwhole of govern-
mentó and 3D+C (i.e., defence, diplomacy, development and commerce) 
philosophies, which call for bringing previously separate agencies into 
closer collaboration in achieving policy objectives. In fact, a comprehensive 
approach aims to operationalize the goal that these philosophies identify. 
Indeed, it involves developing a capacity to interact with such players in a 
cooperative, constructive manner.

Driver: A driver is a factor that directly inÿuences or causes change.

Forecasting: Is the process of making statements about events whose ac-
tual outcomes have not yet been observed. A commonplace example might 
be estimation of the expected value for some variable of interest at some 
speciþed future date.

Foresight: The ability to foresee or prepare wisely for the future.

FSE:
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problem solving that involves the holistic consideration and ideally, the 
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104 As Cornish observes, wild cards are, by deþnition, unexpected but not 
necessarily uncommon. In fact, over the course of a century, there are probably 
several thousand events that might be viewed as wild cards in the global area, and 
many hundreds in the lives of individuals and organizations. See Cornish, Futur-
ing: The Exploration of the Future, p. 112.

105 Though system complexity can also be accompanied by greater system 
resilience and thus an ability to contain or manage the impacts of unforeseen 
events and occurrences, still, it is unlikely that such safeguards will be capable of 
ensuring that such events are entirely avoided. Nor is it likely that all interested 
parties will have the capacity to provide such safeguards when needed. Moreover, 
effective adaptation to the uncertainties and potential dangers of system complex-
ity is generally a learning process in which lessons and solutions tend to emerge 
gradually at best and only after a number of marked setbacks occur.

106 Glenn, Jerome C. òChapter 1: Introduction to The Futures Research Methods 
Series,ó AC/UNU Millennium Project Futures Research MethodologyñV2.0:4.

107 Publications detailing additional results of the project include Director Land 
Concepts and Designs, Army 2040: First Look, Trends, Challenges and Implica-
tions for Canada’s Army, (Kingston: DLCD: 2011) and in the forthcoming work 
Crisis in Urlia, a þctional scenario derived from the projectsõ initial þndings and 
intended to facilitate capability development.
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