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Should militaries pay more attention to the implications of climate
change? If so, how should they assess and consider the strategic options
available to address them? These are pertinent questions in the interna-
tional security field today that this paper seeks to address. However, the
literature thus far has provided less discernible answers for many defence
forces. The majority of works highlighting the security implications of cli-
mate change tend to fall within the broader ‘environmental security’
school of thought that looks at the possible security implications of chang-
ing weather patterns, rising sea levels, environmental degradation and
resource scarcity. Only recently some observers began to call attention to
what would these phenomenon suggest for military organisations. As will
be discussed in the following section however, most of these calls have
focused on the implications of climate change for developed Western mil-
itaries, with little attention being paid to armed forces in Asia – said to be
among the most vulnerable regions to climate change.

This paper seeks to address this gap by explaining the implications of
climate change for armed forces in the Asia-Pacific, particularly in
Southeast Asia. It argues that from a security perspective, climate change
will act both as a burden multiplier over regional countries’ natural
resources and socio-political-economic infrastructure, and as a threat
multiplier over their strategic international and domestic environment.
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This paper also argues that climate change and natural security will have
significant ramifications for Asian armed forces, from a strategic, opera-
tional, and tactical perspective. These implications will further arise
from what this paper calls a ‘green nexus’ of traditional and non-tradi-
tional security challenges within the next few decades, including envi-
ronmental degradation, increasing social unrest and internal conflicts,
growing geopolitical tension and resource conflicts, and the need to
devote a larger portion of the military’s operational duties in the fields
of humanitarian assistance and disaster relief, internal security, and
regional maritime conflict.

This paper will be divided into several sections. First, it will outline
why the study of climate change and the military is an important endeav-
our. Second, the paper will discuss the security implications of climate
change. Third, it will assess how these security ramifications of climate
change will impact regional armed forces at the strategic, institutional, and
operational levels. Finally, several conclusions will be drawn, along with
an outline of future policy options Asian governments could consider.

Why Study Climate Change and the Military
Despite the lack of absolute certainty in future projections, the scientific
evidence that the climate is changing with significant ramifications is
increasingly well established. Policy-makers around the world now seem
to accept that the speed and magnitude of climate change in the 21st
century will be unprecedented and pose daunting challenges for the pla-
net.1 The 2007 report of the Intergovernmental Panel on Climate
Change (IPCC) further clarified the nearly unanimous, global scientific
opinion that climate change is real, it is already occurring, and that these
changes will continue for decades into the future. While enormous
energy and time were spent on establishing the scientific basis of climate
change, there was less attention to its security ramifications and how
they would further impact regional armed forces. There are at least
three reasons why understanding how climate change would influence
military organisations is important.

First, military organisations are often expected to be at the forefront
in various efforts to respond to the security implications of climate
change, including humanitarian crises, large-scale disasters, social unrest,
and even border protection. Yet, as will be shown below, very few stud-
ies outline specifically how defence planners should think of climate
change. Consequently, very little is done to prepare the military for a
climate-influenced future.
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Second, climate change is not a ‘stand-alone’ environmental or eco-
logical phenomenon – it also relates, or has significant impacts, to other
policy areas such as energy security and geopolitics. Energy security and
geopolitical issues in turn will significantly influence the military’s oper-
ating environment in ways that have yet been fully understood by
defence planners. Also, climate change has been argued by preliminary
studies to be changing the nature of international relations – by pitting
different power blocks over the issue of carbon emissions, or by re-
shaping regional energy security arrangements.2 Thus, as one former
US Army Chief of Staff argued, ‘climate change, national security, and
energy dependence are all inter-related’.3

Finally, understanding and highlighting how climate change might
influence the military helps improve the chances that the goals of miti-
gating and adapting to climate change gets noticed when an unlikely
suspect joins the cause. Indeed, in certain countries like the United
States, military organisations are among the highest carbon emitters. But
more to the point, showing how the military could help contribute to
efforts to mitigate and adapt to climate change – by adopting fuel effi-
ciency measures, for example – could be an exemplary model of how
other government institutions could follow suit. Recently, two streams
of academic and policy studies are beginning to note the crucial link
between climate change and military organisations. First, some are high-
lighting the implications of climate change for regional and international
security.4 But these studies tend to follow the vast post-Cold War litera-
ture on environmental security.5 As such, the focus of analysis tends to
highlight how the meteorological impacts of climate change can lead to
domestic or international conflicts. Traces of this line of argument can
be especially seen in the literature dating back to the 1980s and 1990s
when scholars sought to widen the concept of security to encompass
environmental concerns, human rights, and development.6 Another
similarity between recent studies on climate insecurities with the envi-
ronmental security literature is the focus on the linkage between envi-
ronmental scarcity and conflict in the developing countries.7

Consequently, these works fail to assess why and how military organisa-
tions should pay attention to climate change.

Another stream of studies on the security implications of climate
change have tended to focus on major Western militaries, mainly the
United States and Britain.8 This is partly because the two countries have
enacted laws and policies highlighting the implications of climate change
for their national security.9 However, very few studies look at the secu-
rity implications of climate change for developing militaries, especially
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in Asia and Southeast Asia. This is contrary to the near consensus that
developing countries in these regions will be the among the most vul-
nerable ones in the face of climate change – and as a consequence, their
militaries will be at the forefront in many of the security impacts of cli-
mate change.

Clearly, these two streams of studies have their merit. But, as a pol-
icy-relevant issue for military organisations in the region, the existing
scholarly and policy debate on climate insecurities needs to be ‘reformu-
lated’ into a clear and comprehensible synthesis. The following section
will attempt to do so by highlighting the key issues and trends of cli-
mate insecurities. It also seeks to describe the complex nexus between
climate change, energy security, foreign policy, and military organisa-
tions in Asia and how it will shape the regional strategic environment
for decades.

Climate Insecurities: Issues and Trends in Asia-Pacific
In general, climate change has numerous ecological and environmental
impacts. Sea levels are projected to rise by between 0.18 and 0.59 metres
this century – though on aggregate level, the estimated level of increase
are modest – and the earth’s surface temperature will almost certainly
warm by more than 2.0 degrees Celsius by 2080 or 2100.10 Conse-
quently, some societies might see significant drops in food production,
shifts in rainfall patterns accelerating erosion and desertification and ren-
dering land infertile, sea-level increases inundating farmlands and dis-
rupting fish populations, and extreme weather events disturbing
agricultural processes. Table 1 below further details the physical effects
of climate change as identified by the Intergovernmental Panel of Cli-
mate Change (IPCC) in 2001, as well as the global and regional trends
they identified in 2007.11

While the full and precise security implications of these physical
effects have not been fully assessed, it is safe to argue here that climate
change will impact military organisations through at least two pathways.
First, climate change will act as a ‘burden multiplier’ that will compli-
cate and multiply pre-existing environmental tensions and pressures
over regional and domestic ‘natural security’: the sufficient, reliable,
affordable, and sustainable supplies and access to natural resources such
as energy, minerals, water, arable land – and as a consequence, to public
goods like food and electricity.12 This in turn will have significant rami-
fications for the military’s domestic and regional strategic environment.
As will be discussed in the following section, as a result of unbearable
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food and electricity crises, for example, the military might be called in
to conduct riot control.

Second, climate change will act as a ‘threat multiplier’ that will either
exacerbate existing intra and inter-state conflicts and tensions, or create
new ones in the future. Of course, the path from climate change to
conflict will not be a direct one. But there are at least three possible
pathways from climate change to armed conflict.14

First, conflict emerges after a sustained period of divergent climate
patterns. For example, long-term climate-induced mass migrations will
create destabilising conditions within the host countries.

Second, climate change along with other factors will contribute to
and shape conflict. For example, with sustained climate change, social

TABLE 1. SUMMARY OF EXPECTED EFFECTS OF CLIMATE CHANGE

Physical Effects (IPCC 2001)
Higher average surface and ocean temperatures
More rainfall globally from increased evaporation
More variability in rainfall and temperature with more frequent and severe floods and

droughts
Rising sea levels from warming water
Increased frequency and intensity of extreme weather events
Extended ranges and seasons for mosquitoes and other tropical disease carriers

Trending Phenomenon (IPCC 2007)
Warmer and fewer cold days and nights, warmer and more frequent hot days and nights

occur over most land areas
Warm-spell and heat-wave frequencies increase over most land areas
Heavy precipitation events increase over most areas
Areas affected by drought increase
Intense tropical cyclone activity increases
Incidents of extremely high sea levels (including tsunamis increase)

Regional Impacts in Asia (IPCC 2007)
By the 2050s, freshwater availability in Central, South, East and Southeast Asia,

particularly in large river basins, is projected to decrease.
Coastal areas, especially heavily populated mega delta regions in South, East and Southeast

Asia, will be at greatest risk due to increased flooding from the sea and, in some mega
deltas, flooding from the rivers.

Climate change is projected to compound the pressures on natural resources and the
environment associated with rapid urbanisation, industrialisation and economic
development.

Endemic morbidity and mortality due to diarrhoeal disease primarily associated with
floods and droughts are expected to rise in East, South and Southeast Asia due to
projected changes in the hydrological cycle.

Source: Summarized and Adapted from M.L. Parry et al., eds. Climate Change 2007:
Impacts, Adaptation and Vulnerability.13
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wealth will decline and the social fabric will weaken – becoming more
vulnerable to future challenges.

Third, climate change can create structural conditions for conflict,
but a trigger is required to set off strife. For example, as climate change
increases the competition over strategic resources, an accident at sea that
takes place in disputed area with high energy reserves (e.g. South China
Sea) might lead to open conflict.

To avoid ‘securitising’ every issue related to climate change however,
one could employ several criteria as a starting base to assess whether or
not it has serious consequences for national security (see Table 2). After
all, climate change is not a unified phenomenon that will affect every
region and every country evenly – some are more vulnerable than oth-
ers. The Stern Review for example argues that developing countries are
particularly vulnerable because of their tropical geography; their high
population growth, heavy dependence on agriculture and rapid urbanisa-
tion; and their weak infrastructures and lack of resources.15

That said, the expected greenhouse gas emissions scenario developed
by the IPCC conveys a world in which people and nations will be threa-
tened by significant food and water shortages, devastating natural disas-
ters, and deadly disease outbreaks.16 The following will outline some of
these key security issues that will likely arise as a result of climate change.

Mass Migration

Climate-induced migration of displaced persons on a short-term basis
may not seem highly significant. However, as these migrants accumulate

TABLE 2. DOES CLIMATE CHANGE POSE A SERIOUS NATIONAL SECURITY
THREAT?

Criteria to Assess

Climate change threatens the existence of the country
Climate change could decapitate the seat of government
Climate change could threaten the country’s monopoly over force
Climate change could disrupt or destroy critical infrastructure
Climate change could lead to catastrophic short-run loss of life or general well-being as to

undermine government legitimacy
Climate change could cause the above effects on neighbours to spur refugee crisis
Climate change could alter the territorial borders or waters of the country
Climate change could lead to catastrophic short-run loss of life among the country’s

armed forces, causing it to suddenly disintegrate (e.g. tsunamis, disease outbreak)

Source: Adapted and modified from Joshua Busby, ‘Who Cares About the Weather? Climate
Change and U.S. National Security,’ Security Studies Vol. 17, No. 3 (2008): P. 477.
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over an extended period of time, there will be substantial demographic,
social, economic, cultural, and political ramifications within the host
nation-states. Indeed, studies have shown that that refugee flows and
unregulated movements can destabilise states internally, aggravate trans-
border conflicts, create political tensions between states, and jeopardise
human security. One study for example, suggests that countries experi-
encing an influx of refugees from neighbouring states are significantly
more likely to experience civil wars.17

The impact of climate-induced migration will be most pronounced
in the developing world, as it will widen the wealth gap between and
within these countries. Indeed, some already contend that climate or
environmental refugees are the now the fastest growing proportion of
refugees globally and that by 2050, some 150 million people could be
displaced because of global warming.18 It will also deprive regional
countries of sorely needed economic and intellectual capital, and in
some cases, spark conflict by heightening competition over scarce
resources and by upsetting the socio-cultural regional order.19 Thus in
the short term, there could be an increasing number of population
dislocations due to particular climate stimuli. In the long term, larger-
scale population movements build more slowly, but gain momentum as
adverse shifts in climate interact with other migration drivers such as
political disturbances, ecological stress, or socio-economic changes.
These conditions will likely be exacerbated by global demographic
trends that project a global population of 8.6 billion by 2025 (Asia-
Pacific will host 2.5 billion) and 11.2 billion by 2050.20 These demo-
graphic and population shifts might also comingle or coincide in certain
regions (such as Southeast Asia) with poverty and increased crime rates,
especially if regional organised drug syndicates are active. This in turn
might exacerbate regional drug, human, or weapons trafficking – which
could also have significant implications for regional relations when state
boundaries are often less than clear and historical animosities run
high.

Thus, climate change could lead to disruptive migration patterns that
can in turn lead to numerous socio-political, economic, and security
implications. Given these conditions, it is therefore not surprising that,
as states feel overwhelmed by what they perceive as ‘uncontrolled’
migration, many will employ military forces to deal with the chal-
lenge.21 This perspective of looking at climate-induced migration
requiring a military response stems from the perception that migrants
may be a socio-economic or even political burden, a threat to national
identity, or even an overt security threat to local populations.22
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Water and Food Scarcity

Climate change will have significant ramifications for water and food
security. For example, extreme weather events and greater fluctuations
in rainfall and temperatures could refashion the world’s productive
landscape. Rising sea levels could also inundate and make unusable fer-
tile coastal land, while potential changes in the strength and seasonality
of ocean currents would cause fish species to migrate and disrupt breed-
ing grounds.23 Also, variable rainfall could contribute to periodic water
scarcity and crop failure. A recent study further notes that variable rain-
fall makes the onset of violent conflict more likely as economic condi-
tions drive desperate men to take up arms.24

Additionally, in a world where over 2 billion people already suffer
moderate to high water stress, relatively small shifts in rainfall patterns
could push countries and whole regions into deficit, and even water
conflicts. In Asia, per capita availability of water has already declined by
between 40 per cent and 65 per cent since 1950, and by 2025 half a bil-
lion people could be suffering from serious water shortages due to cli-
mate change and its related effects.25 The increase of climate-induced
droughts (possibly as much as 30 per cent in the coming decade) will
make matters worse.26 Water scarcity and drought are also often com-
pounded by the accompanying depletion in food resources. This combi-
nation has been cited as a potential recipe for conflicts. Researchers
have even found that historically there is a link between temperature
fluctuations, reduced agricultural production, and the frequency of war-
fare in Europe, China, and the rest of the northern Hemisphere over
the last millennium.27

Water scarcity also shapes the geopolitical order when states engage
in direct competition with neighbours over shrinking water supplies.
This is not to say that ‘water wars’ per se will emerge. If anything, it is
likely that states will pursue the kinds of technological and political
solutions that currently enable them to exist in water-strained regions.
However, in certain geographical regions, water scarcity will add further
resource and energy pressures in an already fragile society. This can be
seen for example in the case of the ‘Equatorial Tension Belt’ where cli-
mate patterns inherent to tropical and desert areas mark the region: the
northern half of South America, Central Africa, the Persian Gulf, South
and Southeast Asia, and the islands of the Western Pacific.28 In these
areas, population levels and demands have reached a point where the
environmental resources are under stress, and climate change will make
significant portions of the area hotter and drier. These conditions, when
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mixed with the socio-political diversity and historical animosities within
and among regional states, could make conflict more likely in the
future.

Resource Scarcity

Climate change will exacerbate the various problems associated with
resource scarcity in Asia, especially as it relates to energy and other stra-
tegic resources. Though it should be noted that when and how resource
scarcity could lead to conflict depends largely on the degree of a soci-
ety’s ‘natural security’ vulnerability. This vulnerability can be further
measured by looking at: (1) the extent to which societies are dependent
on natural resources and ecosystem services, (2) the extent to which the
resources and services that societies do rely on are sensitive to changes
in climate, and (3) the capacity of societies to adapt to changes in these
resources and services.29

Global warming, along with population increases, the rise in protein
requirements, and shore-based pollution of the seas, has been cited as
among the possible drivers of marine resource scarcity. Consequently,
experts have predicted that there will be increasing competition among
maritime powers over fishing rights and territorial boundaries, especially
in the South China Sea.30 A study claims that the total catch in the
South China Sea increased from 425,000 tons in 1955 to 3.34 million
tons in 1999, and consequently decreasing its resource density to around
one-quarter than it was a quarter century ago.31 Thus, with the new
scramble to secure hydrocarbon resources versus reducing consumption
through efficiency, the geopolitics of energy and resource scarcity will
shape Asia’s strategic environment – where unresolved maritime bound-
ary disputes are already aggravating tensions.

That being said, the linkage between energy security and climate
change is by no means straightforward, but they are ise nevertheless
important. First, the burning of fossil fuels – oil, gas, and coal – to pro-
duce energy is by far the main source of anthropogenic greenhouse gas
emissions.32 In fact, slightly more than one half of the total effect is due
to carbon dioxide and about two thirds of it is produced from energy
conversion.33 Mitigating and adapting to climate change therefore can-
not be successful without changing the way we produce, transform, and
use energy. As such, policies designed to address energy security con-
cerns linked to resource concentration are likely to have significant
implications for climate change mitigation and adaptation, and vice
versa.
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Second, climate change is heightening concerns about future sup-
plies of energy, complicating energy choices by adding to the costs of
production and usage.34 Two dimensions of energy security are particu-
larly relevant here: (1) the physical disruption of supplies due to infra-
structure breakdown, natural disasters, or social unrest, and (2) the
deleterious effects on economic activity and peoples due to energy
shortages, widely fluctuating prices or price shocks.35 These dimensions
are further complicated by the uneven distribution of fossil fuel
resources around the world. For example, Middle Eastern countries that
provided 83 per cent of imported oil to the Asia-Pacific region in 2005
continue to be a very conflict prone and volatile region.36 Such depen-
dence on a few countries on energy sources often indicates a country’s
energy security vulnerability.

Third, the linkage between energy security and climate change can
have near and long-term implications or military effectiveness. Employ-
ing more fuel-efficient aircraft for example could give a country’s
air force longer endurance (e.g. ability to refuel less often) and reduce
logistical constraints. In the long-term, linking energy and climate
change also offers an opportunity to strengthen mission effectiveness by
limiting the amount of greenhouse gas emissions that would contribute
to climate change, which in turn could have strategic and operational
implications due to the changes in the physical and political
environments.37

Finally, climate change would have significant geopolitical impact on
energy insecurity when we consider the full ramifications of the sub-
mergence of small atolls, rocks, and low-lying islands due to sea-level
rise. This submergence will shift territorial boundaries and countries’
Exclusive Economic Zones (EEZs). And when this occurs in disputed
maritime domains like the South China Sea, that also has huge deposits
of gas and marine resources, tensions and incidents at sea become more
likely. This problem is exacerbated by the fact that international law
currently provides no specific answer to the question of what would
happen to sovereignty and EEZ claims should an island, or even a
country, be submerged.38

With these four inter-connections in mind, climate change might
arguably add further pressure to existing scarcities of strategic resources
while increasing the complications of Asia’s geopolitical maritime the-
atre. This is particularly salient when we consider that in the region,
resource scarcity will worsen because of accelerating domestic demand,
high exploration costs, political uncertainties, and a decline in recover-
able oil reserves.39 In Asia-Pacific as a whole, primary commercial
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energy consumption increased sixfold between 1965 and 2005, largely
due to economic growth.40 And in Southeast Asia, where the economy
grew by nearly 5 per cent annually, energy consumption rose by 7.5 per
cent from 1980 to 1999.41

Under these conditions, the possible militarisation of resource man-
agement, especially energy, cannot be entirely dismissed – though cer-
tainly other factors than simply energy needs would have come to play
for an actual armed conflict to occur. Asia’s maritime-dominated geopo-
litical theatre also suggests that future fault lines of rivalry over
resources will be fought at sea – where boundaries are harder to delin-
eate and the international strictures against aggression are less easily
applied. It is plausible therefore that the region’s security environment
will be complicated by the confluence of domestic insecurity, political
instability, and conflicting claims over access to energy that are increas-
ingly in demand.

In Southeast Asia, piracy, illegal fishing, and chokepoint vulnerabili-
ties comingle with the uncertainties of historical animosities and the lin-
gering unresolved maritime disputes.42 These complexities are
significant as the region contains nearly all the shipping routes for
energy transportation from the Middle East, Africa and Latin America.43

There are also at least a dozen geostrategic straits including the Malacca
Strait. Fifty thousand transits by seagoing vessels are made through the
strait annually, carrying almost 25 per cent of the world’s maritime trade
and about 11.7 million barrels of oil daily in 2004. This dependency is
further highlighted by the fact that no form of transporting oil is more
efficient.44 Climate change will complicate all these geopolitical fault
lines of contest. Not just in the form of rising sea levels that exacerbate
pre-existing boundary disputes, but also through the added pressure on
many regional countries’ capacity to provide resources to meet growing
demands.

Disease

Climate change will have serious health-related impacts in Asia, includ-
ing illness and death directly attributable to temperature increases,
extreme weather, air pollution, water diseases, vector and rodent-borne
diseases and food and water shortages.45 Temperature is indeed a key
factor in the spread of some infectious diseases. The World Health
Organization estimated that climate change was responsible in 2000 for
2.4 per cent of worldwide diarrhoeal, 6 per cent of malaria in some
middle-income countries and 7 per cent of dengue fever in some
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industrialised countries – with a total attributable mortality of 154.000
deaths.46

Water-borne and vector-borne diseases, such as malaria, will also be
most prevalent in Asian countries with significant additional climate
change-induced rainfall. Specifically, the following regions are at
increased risk for disease outbreaks: Indonesia, Malaysia, Thailand, and
most of Southeast Asia for increased dengue fever transmission and
increased respiratory illness.47 Moreover, the risk of pandemic is height-
ened when deteriorating conditions prompt human migration. This
increase in disease outbreaks will inevitably generate disputes between
nations over the movement of people, or between communal or ethnic
groups within the country. Also, if border protection measures underly-
ing disease quarantine policies are perceived as discriminatory, domestic
and regional tensions could increase.48

Economically, the impact of disease outbreaks can also be severe as it
could result in the restriction of the movement of goods, leading to
political instability in countries where poverty and resource scarcity are
already prevalent. The added cost related to health treatment and insur-
ance would also increase further pressure on the country’s fragile eco-
nomic fabric. In some cases, these conditions could lead to the possible
rise of opposition or extremist groups that would challenge the govern-
ment’s legitimacy and even lead to a protracted insurgency.49

Finally, it is also very likely that disease outbreaks could impact sol-
diers stationed in major urban centres or border areas where health
infrastructure is scarce. Disease burdens may also erode the effectiveness
of military security forces, while at the same time destabilise the socio-
economic political system and compound or intersect with other prob-
lems such as drug trafficking.50 In certain cases, this might even change
the regional balance of power.

Natural Disasters

Natural disasters seem set to climb in line with the warming of the pla-
net. Between 1990 and 1999, an estimated 188 million people per year
were affected by natural disasters.51 Of course, natural disasters may
increase for reasons other than climate change, and this does not suggest
that climate change is to blame for all the damage. Yet, in some
disasters, climate change does seem to play a significant role. For exam-
ple, there seems to be a strong correlation between the steady rise in
ocean temperatures attributable to anthropogenic greenhouse-gas emis-
sions and the demonstrable increase in storm frequency and intensity.52
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Thus, it is plausible to argue that climatic changes are correlated with
the occurrence of several types of natural disasters and extreme weather
events – and in areas where preparedness is low and vulnerability is
high, it could wreak havoc.

By their very nature, large-scale natural disasters are already a signifi-
cant security threat if proper disaster relief and management mecha-
nisms are not in place. Also, inadequate response from governments
could undermine theirts legitimacy, especially if they are seen unable to
cope or address the post-disaster phase adequately. Recent studies have
also shown that disasters are likely to foster competition between groups
for basic resources – food, water, and shelter – thus enhancing the
probability that conflict will occur.53 Other studies found that some
disasters enhance the risk of violent civil conflict in countries with high
levels of inequality, mixed regimes, and slow economic growth.54

Climate Insecurities: Implications for Asian Militaries
The preceding analysis has shown how climate change has wide-range,
complex security implications. As one scholar sums the complications,
‘security is affected by climate, energy is affected by climate, security is
affected by energy, and climate is affected by energy’.55 Furthermore, a
rapidly warming planet presents palpable geopolitical risks for regional
countries, increasing national vulnerabilities, exacerbating inter and
intra-state tensions, and threatening the survival of some societies.56

Defence planners should thus pay close attention to these develop-
ments, as their respective militaries will be called upon to address
them.

Unlike traditional defence planning geared to prepare for relatively
low probability, high consequence events like war, climate change is dif-
ferent in two ways.57 First, climate change is more likely to result in a
high consequence event and, unlike most threats that are singular in
their timing and nature, it will endure over a long period of time. Sec-
ond, climate change is also more likely to occur than conventional mili-
tary threats. Therefore, it is inevitable that we need a little crystal ball
gazing to foresee the various implications of climate insecurities – and
take into account the impact they have on military missions, doctrine,
structure, operations, and equipment – and to adjust accordingly.

There are two perspectives on how climate insecurities will impact
military organisations. First, climate change could affect militaries
directly or indirectly through several pathways, including: (1) challenges
to military infrastructure, (2) the need to adapt to changing environ-
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mental conditions, such as longer heat waves, stronger storms at sea,
changing undersea conditions, or fuel supply disruptions, and (3) the
rise in climate-related missions, such as humanitarian operations and
disaster relief. Second, we could look at how militaries could contribute
to the mitigation and adaption of climate change. This may include
putting in place fuel efficiency policies to reduce greenhouse gases for
example. After all, the Kyoto Protocol did stipulate that military
emissions from domestic activities are to be included in national
inventories – though complications arising for operations are less clearly
specified.58

However, with the exception of the United States, the contribution
of regional militaries to global carbon emissions is small. Therefore, this
paper does not focus on how militaries in general can mitigate climate
change, but how they can contribute as a governmental arm in provid-
ing good practices in environmental management while simultaneously
improving their overall effectiveness and efficiency. In this section, we
will focus on these two arguments at three levels of analysis – strategic,
institutional, and operational – and assess its relevance for Asian armed
forces.

Strategic

Given the implications of climate insecurities discussed previously, sev-
eral strategic scenarios could be envisioned in Asia generally, and South-
east Asia in particular. The first one would involve the complicating
effects of climate change in the region’s strategic operating environment,
especially as it relates to maritime boundary disputes and energy secu-
rity. The second would involve the changing mission and function of
military organisations as a result of climate-induced humanitarian crises
and large-scale disasters.

At the global level, a world of rising powers – China, India, Russia,
Brazil – and shrinking resources of fossil fuels is ‘destined to produce
intense competition among an expanding group of energy-consuming
nations’ for control over the planet’s remaining reserves of hydrocar-
bons and other key industrial materials.59 To enhance their competitive
stance vis-Á-vis one another, these energy-hungry countries may forge
strategic partnerships with energy-rich states, often cementing them
with massive arms transfers, military alliances, or troop deployments. As
a result, geopolitical tensions and conflicts are likely to increase as
regional enmity collides with historical distrust and unfinished territorial
disputes.
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Meanwhile, at the regional level, as Asian countries are becoming
more dependent on energy imports, emerging energy security issues
would include: (1) ‘energy nationalism’ versus regional and international
market cooperation, (2) energy source diversification, from fossil fuels
to nuclear energy, and (3) the intensification of both contingent and
structural risks to energy security.60 These issues will also be tied to
regional force development as the possibility of conflict over energy
resources provides a rationale for preserving the heavy conventional
forces that still consume the ‘lion share’ of Asian defence spending.
Strategically, climate change might exacerbate these brewing regional
energy insecurity. Greater hurricane and typhoon activity for example,
will endanger oil and gas drilling in exposed offshore areas, while
diminished rainfall will reduce water flow into many hydroelectric
dams. Extreme weather events could also destroy refineries and electri-
cal grids, and warmer temperature will boost demands for air-condition-
ing. This means that energy demands will be harder to meet – leading
to more intense competition for energy sources. In Southeast Asia, the
region’s primary energy demand will increase from 492.1 MTOE (mil-
lion tons of oil equivalent) in 2005 to 988.2 MTOE in 2030, while net
oil import dependency will increase from 29.6 per cent in 2005 to 71.9
per cent in 2030.61

Rising sea levels will also complicate maritime boundaries and esca-
late tension at flashpoint areas. This scenario is most likely to play out
in the South China Sea, especially in the Spratly and Paracel islands,
whose undersea resources are subject to overlapping and contested
claims between China, Vietnam, Taiwan, Malaysia, Brunei, and the
Philippines. While estimates are inconclusive, China estimated a decade
ago that the Spratlys hold 17.7 billion tons of oil and natural gas
reserves.62 The disputants also appear to be prepared to employ military
force. Between 1974 and 2002, there were a total of 17 military clashes
in the area.62 With the area already a nightmare for the determination of
EEZ boundaries, rising sea levels might submerge disputed atolls –
some of which are already partially submerged and the highest (South-
west Cay) is only four metres above sea level.64 As a consequence of
this volatile mix, regional militaries have beefed up their naval
development.65

At the domestic level, the pressures of climate change and energy
insecurity might exacerbate political and economic vulnerabilities, as
well as increase resource pressures and large-scale disasters. This might
lead to domestic instability – and even insurgencies, if the government
is seen to be failing – amid possible regional contingencies involving

285CL IMATE IMPL ICAT IONS FOR AS IAN ARMED FORCES

D
ow

nl
oa

de
d 

by
 [

E
va

n 
A

. L
ak

sm
an

a]
 a

t 0
2:

21
 0

1 
A

ug
us

t 2
01

1 



resource or access conflicts between Asian powers. In addition, as large-
scale natural disasters are increasing in frequency, Humanitarian Assis-
tance and Disaster Relief (HADR) may become more frequent, as will
be discussed below. But on the bright side, regional collaboration in
HADR would also increase – facilitating the multilateral responses that
large-scale disasters demand and further supporting the growing security
cooperation in the Asia-Pacific. In July 2008, the Association of South-
East Asian Nations (ASEAN) Regional Forum announced that it would
hold multilateral disaster relief exercises for regional militaries from
2009 onwards, and even initiated discussions on a future standing
HADR forces.66 In the Shangri-La Dialogue in June 2010, regional
defence chiefs also announced that disaster relief must be the core task
of Asia-Pacific militaries.67

Institutional

The preceding analysis shows how climate insecurities will influence the
strategic environment in the Asia-Pacific. This will have implications at
the institutional level for their armed forces as well. Specifically, the
projected rise in large-scale disasters will lead to a rise in regional mili-
taries’ HADR operations. This is mainly because militaries usually have
the resources and skilled personnel necessary to respond quickly and
effectively to natural disasters (see Table 3). Although studies have
shown that in large-scale disasters, the military’s role should be limited
to a number of areas, such as logistics, and not to encompass the entire
spectrum of pre- and post-disaster management and relief efforts.68

However, sustained and more frequent operational HADR would
require different kinds of institutional setting and structure among Asian
militaries. For medium disaster humanitarian assistance for example, the
following is considered sufficient: Air Force: one or more airlift squad-
rons, aero-medical evacuation squadron; Navy: one or more amphibious
ships or Coast Guard vessels, rescue and salvage ship; Army: elements
drawn from infantry, military police, signal, engineer, medical, preventive
medicine, communications, logistics, general purpose helicopters, tractors
and trucks.69 But of course, other variables go into assessing the different
force requirements for climate change-induced missions (see Table 4).

Nevertheless, new and different missions such as HADR require dif-
ferent institutional force structure. This refers to not only the basic
orders of battle, but also the ‘software’ (i.e. norms, training, and ethos)
of a military institution. Most Asian militaries meanwhile are still
primarily structured in two ‘conventional’ ways: either designed for
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large-scale continental or naval war against a foreign aggressor, or geared
to maintain domestic security and stability. The former requires a large
standing military that relies heavily on infantry brigades and strike forces
(Army), frigates, submarines, destroyers, and amphibious capabilities
(Navy), and tactical fighters and medium to long-range bombers (Air
Force). This can be seen in the militaries of China, Japan, South Korea,
and India. The latter meanwhile would generally require a large army
that relies on Special Forces, intelligence, police, and ‘territorial officers’,
rather than a developed Navy and Air Force. This can be seen in the
militaries of Indonesia, Thailand, Myanmar, and the Philippines.

Either way, the existing institutional structure of many Asian militar-
ies does seem well suited for HADR missions that require more sol-
diers, with different training, more airlift capability and different type of
vehicles. Also, traditionally, Asian militaries have a limited understand-
ing of humanitarian principles and have an organisational culture and
ethos not adjusted to such tasks requiring patience, restraint and
flexibility.70 However, it should also be noted that increasing deploy-
ment of militaries for prolonged HADR has its consequences. It might
impact troop readiness by depriving them of time to train for their

TABLE 3. MILITARY CAPABILITIES RELEVANT FOR HUMANITARIAN
ASSISTANCE AND DISASTER RELIEF

Security Establishment of ‘safe havens’. Protection of relief supplies.
Maintenance of a credible armed presence to reduce threat of
violence

Transport and logistics Ability to transport personnel and supplies rapidly. Provide an
ongoing supply of equipment and materials

Construction and repair Building or repairing essential infrastructure: roads, bridges,
storage facilities, emergency runways

Command, control, and
communications

Sophisticated communication systems. Rapid and complex
contingency planning. Central planning and direction
capabilities. Basic organisation and communications
framework for relief organisations

Medical care Rapidly deployable medical teams and evacuation systems.
Disease prevention and control. Use of field water purification
units

Specialised units Personnel trained to interface between the military and
civilian populations. Experts in transportations,
communications, health, engineering

Preparedness Joint training of military and civilian personnel in preparation
for disaster or mass casualty situations

Source: Adapted from S.J. Pettit and K.C. Beresford, ‘Emergency Relief Logistics: An
Evaluation of Military, Non-Military, and Composite Response Models’, International
Journal of Logistics Research and Applications, 8/ 4 (2005) pp. 313–31.
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warfighting mission, by causing wear and tear of military equipment,
and through other spillover impacts.71 It might also raise civil-military
tensions, especially when military officers begin to dominate civilian
functions and create friction with international donor agencies.72 Other
potential conflicts that might arise regarding the military’s sustained
HADR role are in Table 5.

Operational

At the operational level, the full extent of the ecological ramifications of
climate change for regional militaries is not fully understood. Though it
appears that the Navy, as opposed to the Air Force and Army, might see
among the first impacts of climate insecurities in its operating domain.
In this regard, changing conditions of the oceans as a result of climate
change – in sea level, temperature, thermocline depth, stratification, cur-
rents, acidity, and salinity – may affect undersea and surface navigation
and require more frequent mapping and sampling of the ocean.73 These
changes may also affect the maintenance of ships, engines, and other
equipment, while rising sea level combined with extreme weather
events might threaten naval bases, shipbuilding facilities, and other
coastal installations. Furthermore, the underwater impacts of climate
change may have several direct and indirect operational effects on sub-
surface naval operations.

TABLE 4. FACTORS DETERMINING FORCE REQUIREMENTS FOR HA, PKO,
DS

Mission Combat Determinants of Force Requirements

Humanitarian Assistance
(Medium/traditional PK)

No Area of operations, extent of devastation, and
needs of the affected population

Disaster relief No
Peacekeeping (preventive

deployment
Yes Area and activities to be observed, and if there

are violations: potential opposition
Humanitarian intervention Yes Area of operations, available infrastructure,

needs of affected population, and potential
opposition (to deter opposition, force should
appear overwhelming)

Humanitarian intervention and
Peace Accord Enforcement

Yes

Peace Accord Enforcement
(Legitimate Government)

Yes Area of operations, available infrastructure, and
potential opposition (to deter opposition, force
should appear overwhelming)Peace Accord Enforcement

(Agreement Among Parties)
Yes

Source: Adapted from Bruce R. Piernie and Corazon M. Fransisco, Assessing Requirements
for Peacekeeping, Humanitarian Asssistance, and Disaster Relief (Santa Monica, CA: RAND
Corporation 1998).
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Ice melt will change water densities, as an infusion of fresh water
lowers the density of high-latitude northern waters, while increased
evaporation from a warmer atmosphere increases the density of tropical
waters. At the sub-surface level, changes in water density and seawater
acidity may affect sonar and underwater acoustical properties. According
to one report, a change in salinity of just one part per thousand causes a
buoyancy shift of nearly 8,000 pounds in a Sturgeon-class submarine.74

Another study found that reasonable projections of future fossil fuel
carbon dioxide emissions could lead to a decrease in low frequency
sound absorption by almost 40 per cent by mid-century – increasing
overall ambient noise levels in the ocean within auditory range critical
for military interests.75 This is salient for Asian navies currently pursu-
ing submarine warfare systems that depend on long-established
prediction systems of underwater acoustic propagation pathways.

TABLE 5. POSSIBLE CONFLICTS BETWEEN THE MILITARY AND THEIR ROLE
IN HADR

Medical care Military medicine is not necessarily appropriate for
humanitarian operations and disaster relief. Supplies readily
available to military forces may be inappropriate for refugees
and disaster victims, though at the beginning of the crisis,
they may be the only ones available

Conflict resolution Military forces are not well suited to aid long-term re-
development efforts. The imposition of security by outside
military forces may also impede negotiation and conflict
resolution

Interaction with other
organisations

Military commanders may be unfamiliar with the roles of
major international organisations, and conversely, civilians will
have little experience of military organisations. There will be
differences in strategy, objectives, and tactics

Conflict with humanitarian
agenda

Using military resources to achieve humanitarian goals creates
tension and can undermine the appearance of neutrality of
relief organisations

Adequacy of training Few officers receive specialised training in disaster relief and
humanitarian assistance. There is also likely to be ambiguity
over the role of military physicians in emergencies in
international humanitarian law

Limited commitment to
disaster response

The principal mission of the military is to resolve military
conflicts, and generally, less effort and fewer resources are
devoted to humanitarian aid unless during where specific
HADR missions are being executed

Source: Adapted from S.J. Pettit and K.C. Beresford, ‘Emergency Relief Logistics: An
Evaluation of Military, Non-Military, and Composite Response Models’, International
Journal of Logistics Research and Applications 8/4 (2005) pp. 313–31.
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At the surface level, climate change may have effects on ocean cur-
rents and induce violent weather events. The increased frequency of
severe storms, already in the rise in many parts of Asia, will create
adverse conditions, especially for air and sea operations. Meanwhile, ris-
ing sea levels will threaten the long-term viability of naval bases situated
on low-lying coastal areas, which are not uncommon among Asian
navies. Extreme weather events may also impede naval mobility, opera-
tions, and maintenance. As intense tropical storms increase in Asia, it
will be more difficult and expensive to avoid them, as it requires tre-
mendous amounts of manpower, energy, resources, and time to reposi-
tion naval assets. Climate-induced extreme weather events can also
harm the navy crew’s ability to sustain high tempo operations. In cases
where a tsunami destroyed ports, navy ships would also be hard-pressed
to dock and deliver assistance. Frequent and intense weather events will
compel ships to deal with greater fluctuation in sea states, which may
affect mobility as ships may need to re-chart courses to avoid high
waves.

All this will impact fuel consumption and the response rate of the
military when deployed for emergency operations. But in terms of
resources to fuel operations, the military would also be highly affected
by the global fluctuations of energy prices and the country’s energy
security conditions. Indeed, military readiness depends on the availabil-
ity of an adequate natural resource base for a variety of logistic, training,
and operational purposes.76 This is not a novel insight, given that the
value of petroleum as fuel for military applications had become apparent
to military strategists by the first decade of the 20th century. Thus, as
the cost of fossil fuels will continue to fluctuate, defence energy effi-
ciency will become a strategic imperative. Also, as climate change
increases the pressure on resources and increases the number of opera-
tions, the standardisation of fuels (ensuring that the military can operate
a wide range of equipment on a single type of fuel) will be a critical
necessity.77

While critics might argue that defence fuel efficiency could under-
mine existing military power, studies show that pursuing lower defence
energy consumption and minimising petroleum dependency will actu-
ally increase the combat and sustainment capabilities of the military
organisation.78 Specifically, such policies will give military organisations
greater freedom of and reduced lines of communication across the
entire spectrum of operations. The quality of the military’s future
resource base therefore is dependent on effective environmental and
resource management during the period of operations. Preventive
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policies (including waste avoidance and minimisation, preference for
renewable sources, and second-use of first-use resources) to enhance
future conditions, compliance with accepted standards and norms, and
restoration where past damage has occurred, all work together to assure
the best possible future defence resource base.79

Conclusion: Future Options to Consider
At the theoretical level, this paper has found merit in the emerging con-
sensus among security studies scholars that the traditional interpretation
of ‘national security’ as the protection of state territorial integrity and
sovereignty from organised violence caused by external enemies no
longer applies. As this paper has shown, some natural world phenome-
non, like climate change might lead to consequences resembling those
wrought by armed external attack. In this regard, climate change works
as a ‘burden multiplier’ for a country’s energy, political, economic, and
resource base, and a ‘threat multiplier’ in its strategic environment.

This paper has further described and assessed how climate change
could have security ramifications in the areas of mass migration, water,
food, and resource scarcity, disease and natural disasters. In all of these
areas of climate insecurities however, the analysis suggests that climate
change will not be the only causal factor as it will comingle or coincide
with short and long-term economic, social, political, and security issues.
Fully mapping out future scenarios of climate insecurities with a sense
of complete certainty and confidence would be extremely difficult
therefore. Available evidences however allows this paper to infer the
various strategic, institutional, and operational implications of climate
insecurities for Asian armed forces and how to begin considering vari-
ous policy options to adapt and mitigate its effects.

First, in the long term, Asian governments (likely through their
respective Ministries of Defence) should be able to inculcate and instil a
‘green ethic’ within their military. This can be done by ensuring that
the service headquarters and general headquarters foster a corporate
sense of responsibility for meshing environmental and natural resources
values with national security needs, and by showing that the military
can be an exemplar of proactively improving organisational missions
while sustaining the environment.

Second, defence energy security should be more than just ensuring
adequate supply to meet operational demands, but should also rely on a
state of operational resilience that ensures mission sustainability in the
face of uncertain and changing resource availability.80 The end of goal
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of any defence energy strategy should therefore include: (1) reduced
fossil-based energy consumption, (2) increased energy efficiency across
weapons systems and platforms as well as overall defence facilities, (3)
increased use of renewable or alternative energy sources like geothermal,
electric, and solar, (4) assured access to sufficient energy supplies, and
(5) reduce adverse impacts on the environment.

Third, a solid database is required to formulate an Environmental
Management System (EMS) for the defence sector. The EMS is a frame-
work of procedures, processes, and practices designed to help an organisa-
tion manage its environmental agenda and document, evaluate, and
communicate its environmental performance.81 Based on this framework,
the government could then formulate a defence energy strategy for the
military’s complex weapons systems and defence facilities. This might
include for example a requirement that a certain percentage (maybe ten)
of electricity consumption for command offices is powered by renewable
energy sources in the next 20 years, such as solar panels.

Fourth, technologically, there are energy efficiency techniques that
can be employed to assist with emission reductions of military hard-
ware. For the Navy, energy efficiency can be achieved in propulsion
systems efficiency measures (balancing diesel and electric power for
instance), or modifying hull forms to release significant fuel efficiency
(by adding transom flaps to warships for instance that will lengthen
water plane area and reducing shift power and fuel consumption).82

Traditional energy efficiency measures can also be applied on board
ships and submarines, including turning lights out when compart-
ments are unmanned, installing energy efficient light bulbs, being
energy-conscious and so forth. Refitting existing weapons platforms
with fuel cell-based power supplies (e.g. in auxiliary generators) and
adaptation of existing commercial energy saver technologies could also
be useful.

The Air Force could cooperate with and learn from commercial avia-
tion to maximize fuel efficiency, including using single engine taxiing,
continuous descent approaches which lower fuel consumption over
stepped descents, and scrutiny of aircraft weight ensuring that minimum
weight is achieved for as many missions as possible.83 The Air Force
could also invest in adaptive wing and alternative propulsion technolo-
gies.84 In addition, the exploitation of unmanned aerial vehicles could
extend capability while saving airframe hours and reducing carbon emis-
sions. Feasibility studies into re-engining some airframes, or updating
airframes with new, lighter weight materials are future investments
worth considering as well.
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Despite the abovementioned extensive assessment however, a con-
clusive analysis of the full-range of the impacts of climate change for
military organisations remains a herculean task. This is partly because of
the imperfect nature of various climate change projection models and
its ecological ramifications, and partly because there are very few studies
from numerous militaries (aside from the US and UK armed forces)
that could provide us a more sound comparative perspective. Based on
existing studies however, this paper has provided an initial assessment
of the various security implications of climate change as a burden and
threat multiplier that Asian and other regional armed forces could
consider.
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