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Abstract
This study will evaluate the interlinked between military activities and CO2 emissions which may 
provide a basis on developing monitoring framework in conserving the environment, leading 
towards sustainable development and long-term economic growth for Malaysia. The framework of
climatization on the military sector filled in the limited research gap from existing literature that
relates military with environment whilemost of it relates military with securitization. In addition, 
the issues of militarian and environmental still scares in developing countries while in western 
countries, the defence sector has imposed environmental consideration either on defence operation
and defence insurgencies. The treadmill of destruction theory willbe tested to answer the questions 
on how does military activities impacted the environment in Malaysia economies and how does it
affect CO2 emissions. These fundamental questions are pertinent for sustainabledevelopment and 
long-run economic growth. Research methodology proposed is based on econometrics analysis and 
the framework were based on the treadmill of destruction theory. The outcome of the study will
contribute to formulate Macro Defence policy under pillar 3 of National Defence Interest of

Economic prosperity and growth. The proposed framework is line with Sustainable 
Development Goals (SDGs) 12 that endeavor a responsible consumption and production. This study
is vital and may contributesto the primary objective of the National Defence Policy to protect and
defend national interests in the form
and economic prosperity that is also in line with National Priority Area (NPA).
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1. Introduction
The study on the awareness of climate change from the perspectives of military may provide a basis for

recommendation of the Military Environmental Standard and offer an insight to the National Defence policyin 
mitigating climate change. Environmental degradation in relation to climate change may lead to naturaldisaster, 
which involves a large number of fatalities and economic losses. The framework of climatizationon the military 
sector addresses the limited research gap from the existing literature that relates military with environment. 
However, most studies relate military with securitization. In addition, issues associated to military and
environment are scarce in developing countries while in western countries, the defence sector has imposed
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environmental consideration either on defence operation or defence insurgencies. Plentyof studies has been done
by the previous researchers onthe impact of Gross Domestic Products (GDP) withMilitary expenditure(Ridzuan,
2019;Saudi,2019; Almajdob &Marikan,2021) but less studyon the militaryactivities and climate change nexus.

The aims of the study are to investigate the impact of military activitieson climate change. These fundamental 
questions are pertinent for sustainable development and long-run economic growth. The proposed framework is
relevant in supporting the SDG 12 and SDG 13 that embrace responsible consumption and production as well as
climate change that is inline with the NationalPriority Area (NPA).Thisstudy canshed light ontheenvironmental
considerationonmilitary operation that involveshigh energyconsumption in day to day operation. Climate issues 
are vital as ASEAN countries have experienced three catastrophic natural disasters namely Tsunami (2004),
Cyclone Nargis (2008), andTyphoonHaiyan (2013)while 5 most occurred natural disasters in ASEAN are flood, 
tornadoes, local storm, landslide, and earthquake. This study is expected to strengthen the ASEAN macro defence 
policy by considering the climatized issues on military operations in mitigating the natural disaster and to embark 
the development of a new framework in the aspects of military operation on the environment. Figure 1 display a 
declined trend of military expenditure from 1980 to 2019.The value taken is on the percentage of
Gross
CO2 increased, the 
level of CO2 emissions moves tandemly in a faster rate.This imply that when the counry reaching an industrial
growth and production increased there will be more CO2 emissions that may lead toenviromental degradation.In
Malaysia perspectives, the Militray expenditure is not tandem with GDP as anincrease level of GDP did not
increase the level of military expenditure.

                                                                                           

Figure 1: Military Figure 2: CO2

Figure 3: CO2 emissionsand GDPper

MALAYSIA

CO2 EMISSIONS (kt) GDP PER CAPITA

80000

60000

40000

MALAYSIA'S CO2
EMISSIONS

10.0

5.0

0.0

MALAYSIA'S MILITARY
EXPENDITURE

10.0

5.0

0.0



416 

 

2. Literature Reviews
The occurrence of air pollution in Malaysia is primarily caused by the emissions from motor vehicles,

aircrafts, industries and high-density population areas (Moreno et al., 2009; Dominick et al., 2012). Above
all, traffic is the highest contributing source of urban air pollution in developing countries including
Malaysia (Afroz, Hassan & Ibrahim, 2003).Therefore, with the increasing number of car users on theroad
due to the growing national car manufacturing and imported car tax reduction, Malaysian awareness
towards air quality deterioration and haze hindrance is affirmed. Air pollution degrades the quality of life
and hinders economic growthas it eventuallyweakens the healthconditions of people in Malaysia (Borhan,
et al., 2013).

The roles of military sector are not limited to only protecting the national security from international 
and local threats, but their roles also include observing the environmental and climate change through 
various frames and lenses (Jayaram, 2020). Landscape damages due to contamination from operation
activities andhigh resource consumptions are just few factors that have historically underpinnedarguments 
that military
role in the climate change discourse can arguably be operationalized only through the securitization
process, considering that military is essentially a security actor. According to (CEO,2020), military 
training creates emissions, disruption to landscapes and terrestrial and marine habitats, and creates 
chemical and noise pollution fromthe use of weapons, aircraft and vehicles.

According to Tol (2009) climate change is the mother of all externalities and have a profound impact 
on biodiversity not only through changes in temperature and precipitation, but also the ways climate 
change might affect ocean acidification, land use and nutrients, and also the proliferation of invasive alien 
speciesintonewhabitats. Onthe other hand, Thomasetal. (2004) point out that climatechange could result 
in theextinction of more than a million terrestrial species in the next 50 years.

Thus, human civilization today is facing global climate change as one of the greatest challenges that 
need greatest attention. The Intergovernmental Panel of Climate Change (IPCC, 2007) reiterates that 
human activities as primary contributors are undeniable responsible for the warming of the
atmosphere, andthe burning of fossil fuels and deforestation. Studies have identified that the military
institutions have longinvolved the degradation of land and ecosystem (Clark & Jorgenson, 2012). The 
scorching of earth practices, the diversion of rivers, the destruction of plants and animals, the burning of
oilwells, and the useof chemical and biological weapon impacted the ecosystem that we live in and depend 
on. The destructionof the earth ecosystem and the consumption of fossil fuels generates ecological 
degradation. And yet, as despites military activities pose a constant and health threat to the citizens of 
militarized countries; the environmental scholars, development experts and political scientists to, for 
whatever reasons, refrain fromcarrying out such environmental assessment studies on military activities 
(Biswas, 2000).

Climate change may cause biodiversity loss and disruptions on natural ecosystems. According to the
Convention on Biological Diversity (CBD) the definition of biodiversity includes diversity at the gene,
species and ecosystemlevels; the types of species; and the habitats and ecosystems within which they live.
This includes the terrestrial rainforests, the freshwater lakes,the river systems, thecoral reefs and the marine
ecosystems. The healthy ecosystems provide food, clean air and water for human to consume and survive.
The rainforest, although 
organisms on Earth housed more than 50% of the plants and animals on the planet (Butler, 2014).
Biodiversity is very important for the tourism sector. Biodiversity enhances the pleasure of visitors to an
area and as such comprises an economic resource. It has been an important sector to both the developed
and the developing economies. The main positive impacts of tourism relate to its contribution to 
government revenues,national income,foreign exchange earnings aswell as generationof jobopportunities
and business opportunities.

Nevertheless, studies have reiterated that one of the most important drivers of the current loss of
biodiversityis climate change (Guo et al., 2016). Climate change has both direct and indirect effects on 
the ecosystem.Direct effects include those arising from increased temperature and increased CO2 levels 
associated with global climate change. These direct effects give rise to several potentially major indirect 
effects such as changes in hydrologic cycles (precipitation and evaporation) and an increasing magnitude 
and frequency of extreme weather such as floods, cyclones and droughts that will have a profound negative 
impact on biodiversity (Adler et al., 2009; Rinawati et al., 2013).This study applied a treadmill of 
production theory that defines an economic exchange that argues that rapid economic development and 
growth after World War II led to a huge demand for natural resources and new technologies required more 



and more energy use.Inresponse to these challenges, this studyaims to investigate the interlinkedbetween
military activitiesand CO2 emissions which may provide a basis on developing monitoring framework in 
conserving the environment, leading towards sustainable development and long-term economic growth 

economies.

3. Research Methodology
This study employsan econometrics analysis time series techniquebasedon AutoregressiveDistribute

Lags(ARDL) model. All data were extracted from Stockholm International Peace Research Institute 
(SIPRI) and World Bank Indicators (WDI). The model developed incorporates macroeconomic variables 
namely military expenditures, military expenditures per GDP, number of armed forces personnel, CO2 
emissions per capita, GDP per capita, trade openness, urbanization, manufacturing output, financial 
development, income inequality, and foreign direct investment. The underlying theory for this study is 
treadmill of destruction.

The model developed is as follow:

LCO2et = f1(LMILEX, LMPR, LMES, LTO, LUR,LTO, et)

In this study we use the CO2 emissions per capita the total carbon dioxide emissions (as scale 
emissions) measuredin thousandsof metric tons.To evaluate thetreadmill of destruction theory of military
impact onCO2 emissions, we measure military expenditures (MILEX) as percentage to gross domestic 
product (GDP), military expenditure per soldier and military participation rate. For the control variables 
we will include TradeOpenness, Urbanization and Foreign Direct Investment and et is the error term. All
data weretransform into logarithm. To estimate the long-run model as per Equations (1) we adopt four 
long-run estimators, namely Autoregressive Distributed Lag (ARDL) modelling approach proposed by 
Pesaran et al. (2001).

Table 1: Source of Data Variables Description
Variables Descriptions Sources
CO2 CO2 emissions per capita CO2
MILEX Military Expenditure percentage of GDP WDI
MPR Military Participation Rate SIPRI
MES Military Expenditure per Soldier SIPRI
TO Trade Openness SIPRI
UR Urbanization WDI
FDI Foreign Direct Investment WDI

4. Emprical Findings
Firstly, we test for the stationary of all variables to determine their order of integration. This is to 

ensure that the variables are not I(2) to avoid spurious results. To test the order of integration of the 
variables we use the standard tests for unit root, namely the Augmented Dickey- Fuller (ADF) and PP
(Phillips-Perron).When the unit root results shows all the variables are stationary at I(0) and I(1) then we
proceed with ARDLanalysis and ensure the serial correlation is clear. Next is to test the existence of a 
long-run and short-run relationship among variables, it is important to decide the order of the lag of the 
ARDL. We have selectedlags based on Schwarz Criterion (SC). F-test used for this procedure has a non-
standard distribution. Thus,two sets of critical values are computed by (Pesaran et al., 2001) for a given 
significance level. Critical values for the I(1) series are referred to as upper bound critical values, while 
the critical values for I(0) series are referred to as the lower boundcritical values. If thecomputed F-statistic
exceeds the upper criticalbounds value, we can conclude that there is evidence of a long-run relationship 
between the variables regardless of the order of integration of the variables. If the F-statistic is below the 
lower critical bounds value, it implies no co- integration. If the F-statistic falls into the bounds, a 
conclusive inference cannot bemade without knowing the order of integration of the underlying repressors. 
Finally, Figure 2 displays the CUSUM and CUSUMQ test proof that all models are reliable and stable, 
where all the variables plots are inside the critical bound.

The empirical findings of the impact of military activities on the climate change based on treadmills 
o destruction theory indicated that in the long-run (refer Table 3) Military Expenditure percentage of GDP,
Military Participation Rate, Military Expenditure per Soldier are positively related with CO2 emissions.
The results are significance at 10% probability level. Nevertheless, the percentage are smaller compared
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than Urbanization, Trade Openness and Foreign Direct Investment. The empirical findings are supported
by the previous study (Jorgenson et al., 2010) that indicated military operations is associated with
environmental degradation. Instead, the short-run (refer Table 2) magnitude did not show any relationship
between CO2 with military activities. To sum up, the impact of military activities on CO2 are positively
associated but in a small scale. The most highly correlated with the environmental degradation are
Urbanization, Trade Openness and Foreign Direct Investment. Despite the empirical findings shows a low
correlationbetweenCO2 emissions with militaryactivities the countryshould developed a neweco-system
in military operation with highly environmental consideration. It has been mentioned in treadmill of
destruction theory that a country with technologically advanced and labor-intensive militaries require
enormous amounts of resources for their infrastructures and research and development, as well as to
maintain their relative size and power. Theamount of land used by armed forces for bases and other forms
of installations has increased steadily in spite of changes in the overall geopolitical structure of the world,
which partly accounts for the positive associations between both aspects of militaries and the consumption-
based environmental demands of nations. Evenduringpeacetime, thearmed forces consume large amounts
of fossil fuels, a trend that is likely to continueas high-tech militaries develop and deploy new vehicles and
machinery. This equipment must be constantly maintained and tested, increasing the environmental
demands of militarization. While these continual changes contribute totheuse of fossil fuels and subsequent
anthropogenic carbon dioxide emissions, the scale and intensity of the latter are both influenced by labor
intensive militaries, given the volume of fuels used for the movement, training, and protection of troops
and support personnel. Nevertheless, theempirical findings for this study shows a lowrelationship between
military operation with environmental degradation and the level of Trade Openness, Urbanization and
Foreign Direct Investment displayed a greater effects to CO2 emissions. This indicates that the higher the
industrial development for a country, the more CO2 combusted to the air. This is in line with (Saudi et
al.,2020) that mentioned economic growth of the countries impels an intensive use of energy which results
in growing CO2 missions, and the pollution is directly linked to economic growth. Urbanization and 
industrial revolution increase the level of regional energy consumption and mutually influenced the level
of CO2 emission that can edge to environmental degradation.

IV DV Coefficient Error Correction Term
LMILEX CO2 -0.150 -0.340**
LMPR CO2 -0.163 -0.533*
LMES CO2 -0.398 -0.2918*
LTO CO2 +1.333 -0.2222*
LUR CO2 +2.345 -0.1675**
LFDI CO2 +1.2333 -0.3987*

Table 2: Short-Term Magnitude

IV DV Coefficient

LMILEX CO2 +0.01507*
LMPR CO2 +0.01636*
LMES CO2 +0.0563
LTO CO2 +0.1112**
LUR CO2 +0.3222***
LFDI CO2 +0.1112**
Note: Note: ***, ** and * are 1%, 5% and 10% of significant levels, respectively

Table 3: Long-Run Magnitude
Note: Note: ***, ** and * are 1%, 5% and 10% of significant levels, respectively

 



Table 4: Bound Test

Model AIC (Lag order) F-statistics

LIMEX
LCO2 (1, 0, 0, 0,1,1) 5.220***
LMPR
LCO2 (1, 0, 1, 1,0,0) 6.443***
LMES
LCO2 (1, 1, 1, 1,0,0) 6.135***
LTO
LCO2 (1 ,0, 0, 0,0,0) 9.319***
LUR
LCO2 (1, 0, 0, 0,1,0) 1.984
LFDI
LCO2 (1,0,1,1,1,0,1) 3.5111*

Note: ***, ** and * are significant at the 1%, 5% and 10% levels, respectively.
Figure 4: Stabilty Test

5. Conclusions andRecommendations
Most studies linking military and the environment were conducted in developed and western countries 

in which the study on ASEAN economies still scares. The results obtained from such study is an average 
of the sample countries and it does not reflect the effects of military on the environment on ASEAN
perspectives. Thus, there is a lack of study that investigates the link between militarization and the
environmental degradation in ASEAN. This study, therefore, would fill these research gaps by integrating
military and the environmental degradation in Malaysia perspectives. This study widens our collective
understanding of the human dimensions of global environmental change by considering the impact of
military institutions on carbon dioxide emissions. The empirical findings for this study shows a low
relationship between military operation with environmental degradation and the level of Trade Openness,
Urbanization and Foreign Direct Investment displayed a greater effect to CO2 emissions. This indicates
that the higher the industrial development for a country, the more CO2 combusted to the air. Thus the
treadmill of destruction theory in Malaysia is still unclear. Nevertheless, as the expansion of militarism
influencedbyboth geopolitics and domestic interests that involved thedevelopment of high-tech weaponry
and vehicles that consume massivequantities of fossil fuels and emit large quantities of carbon dioxide the
sustainable Development Goals cannot be ignored. Way forward, the development of military operation
framework must be based on sustainable eco-systems. This study would help policy maker to formulate

CUSUM TEST CUSUMQ TEST
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the defence macro policy that addressed the environmental consideration alongside with other social
economic benefits through a responsible consumptionand productions towards a sustainableandresilience
economy.
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