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Yoon, Jong-Han. Ecological sustainability and peace: The effect of ecological 

sustainability on interstate and intrastate environmental conflict. Doctor of Philosophy (Political 

Science), August 2010, 197 pp., 25 tables, 6 illustrations, references, 163 titles. 

This study examines the relationship between ecological sustainability and violent 

conflict at both the interstate and intrastate level. In particular, this study explores the effect of 

ecological sustainability of a society on the initiation and the occurrence of violent conflict. By 

developing a theory, which is named “Eco-peace,” this study hypothesizes that the more 

ecologically sustainable the socioeconomic system of societies, the less likely the society is to 

initiate interstate conflict. Regarding intrastate conflict, it is hypothesized that the more 

ecologically sustainable the mode of development pursued by the Third World society is, the 

more likely that society is to experience intrastate conflicts. 

To test the hypotheses, this study conducts cross-national time-series analyses for 97-

127 countries. Negative binomial and Poisson models are used for interstate conflict during 

1960-2001, and logit and rare event logit models are used for intrastate conflict during 1960-

1999. Militarized interstate dispute dataset and Uppsala Armed Conflict Program dataset are 

employed for interstate and intrastate conflict. For ecological sustainability, Ecological 

sustainability factor index and Environmental sustainability index are used. Through the 

analyses, this study found the supports for the theoretical argument that the ecologically 

unsustainable modes of development cause the initiation of interstate conflict and the 

incidence of intra-state conflict in the Third World. 
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CHAPTER I 

INTRODUCTION 

According to the Heidelberg Institute’s conflict barometer1 (HIIK 2002), conflicts over 

natural resources have increased since the end of the World War II. In particular, the post-Cold 

War era has witnessed a growing number of conflicts and wars that are related to the 

environment and natural resources such as water, oil, minerals, and timber.  As we can see in 

the figure 1, ongoing conflicts over natural resources have dramatically increased since 1990 

while other types of conflicts, such as territorial and border conflict and international power 

related conflict, have decreased during the same period.  

 

Figure 1. Changes of Conflicts Frequency by Issues, 1945-1995 

Source: Heidelberg Institute on International Conflict Research (HIIK). 2002. 

Note: This data shows combined conflict scores of both interstate and intrastate.  
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In 2003, the frequency of conflicts over natural resources was higher than the figure for 

other types of conflict such as conflicts over international power and the conflicts over 

autonomy. Figure 2 shows that the frequency of conflicts over natural resources in 2003 is 39, 

which is a higher number than that of secession (35), regional predominance (20), and 

international power (19).2 When we look at the frequency of high intensity conflict, resource 

related conflicts were the fourth most frequent types of conflict among 8 types of conflicts in 

2003.  

 

Figure 2. Global Frequency of Conflict Items by the Use of Violence in 2003 

Source: Heidelberg Institute on International Conflict Research (HIIK). 2003. 

Moreover, not only are resource conflicts quite frequent, they are also very destructive. 

World Watch Institute indicates that more than 5 million people were killed in resource related 
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conflicts during the 1990s. Nearly 6 million fled to neighboring countries, and anywhere from 

11-15 million people were displaced inside their own countries (Worldwatch Institute 2005). 

At the international level, most major governments have assigned greater strategic 

significance to economic and resource concerns instead of ideological concerns that dominated 

the Cold War era (Klare 2001). For example, U.S. troops are showing their presence in the 

resource rich areas such as the Persian Gulf, and Caspian Sea basin that includes Azerbaijan, 

Kazakhstan, and Turkmenistan. Russia also has extended its reach into the Caspian region, 

emphasizing the security of its oil and mineral supplies. While reducing its forces on the border 

with Russia, China has extended its reach into the South China Sea, which has vast reserves of 

petroleum and natural gas. Since China began its movement toward the South China Sea in 

1988, there have been several minor military clashes with Vietnam, Philippines, and Malaysia 

over the control of the Spratly Islands. China is also cultivating new ties with African countries 

such as Sudan where oil and natural gas are available. Japan has provoked territorial disputes 

against South Korea and China over small islands such as Dokdo, Diaoyu, and Okinotori islands 

in order to extend its reach into essential sea-lanes and the waters that contain oil, natural gas 

and large quantities of fisheries.  

While major states have shown increased concern over the supply of natural resources 

to secure their economies, some of the major international wars that have occurred since the 

end of the Cold War are suspected to be related to environmental and natural resource issues, 

either directly or indirectly. Some analysts view Iraq’s invasion of Kuwait in 1990, the Gulf War I 

in 1991, the War on Afghanistan by the United States in 2002, and the Gulf War II in 2003 as 

wars that are motivated by access to oil and natural gas (Heinberg 2003; Klare 2001). They 
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argue that the invasion of Kuwait by Iraq in 1991 was over ports in the Gulf and over Kuwait’s 

attempt to extract more oil than was allotted in its agreed OPEC quotas. Regarding the Gulf War 

I, Heinberg argues that Iraq’s plan to invade Kuwait appeared initially to have been condoned by 

the US, and so the real motives of the U.S. intervention are unclear. He suspects that US military 

intervention could have to do with control of Iraq’s oil reserves and installing US military bases 

in the region following the war because the Persian Gulf is a major oil-producing area. With 

regard to the war on Afghanistan by the U.S., there is a view that U.S. attack on Afghanistan 

might be related to an effort to build U.S. military bases in the region that is near the 

strategically significant oil and gas reserves of the Caspian Sea so that the U.S. can secure 

energy supplies through the gas pipeline to Pakistan (Heinberg 2003). The second Gulf War was 

the one that has brought broad public suspicion over the U.S. motives for war. In spite of official 

reasons of “weapons of mass destruction” or “the spread of liberty and democracy” that were 

claimed by the U.S. government, there has been widespread public suspicion that the real 

intention of invasion was to secure the second largest oil reserves in the world. Consequently, 

two U.S. wars in Gulf region and in Afghanistan led to US establishing military bases in Caspian 

Sea basin region in nations such as Uzbekistan.  

At the intrastate level, many environment and natural resource related conflicts have 

risen to the surface since the end of the Cold War. In this regard, the Cold War period had 

provided constraints on environmental and natural resource related civil war. During the Cold 

war era, superpowers discouraged their clients from initiating regional conflicts over issues that 

they considered secondary to ideological concerns or super power rivalry. In order to suppress 

insurgencies and secessionist movements, the US and the USSR provided their allies in the Third 
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World with military and economic assistance. While super powers supported intrastate conflicts 

that were related to their ideological concerns or super power rivalry, at the same time they 

played a role in constraining the incidence of civil wars that might undermine their client’s 

political stability (Klare 2001, 194). Once Cold War constraints were lifted, super power’s 

assistance to crush separatist conflict over natural resources was mostly discontinued. As a 

result, the former recipients of such aid became more vulnerable to internal challenges. The 

number of intrastate conflicts and civil wars over environment and natural resources has 

therefore increased (Klare 2001).  

In addition to the Cold War constraints, Klare (2001) argues that other factors such as 

the lack of an effective international response and the willingness of many resource firms to 

traffic with warlords and rebels have contributed to growing environmental conflict in the post-

Cold War era. For instance, violent conflicts over minerals in Papua New Guinea, civil war over 

diamonds in Sierra Leone, conflict over timber in Borneo, and conflict over water in Bolivia have 

been underway with many other natural resource related conflicts in Afghanistan, Angola, Brazil, 

Burma, Cambodia, Colombia, Congo, Indonesia, Liberia, Peru and Sudan (Klare 2001; Ross 2004; 

Wolf et al. 2005). Bannan and Collier argue that “Close to 50 armed conflicts active in 2001 had 

a strong link to natural resource exploitation, in which either licit or illicit exploitation helped to 

trigger, intensify, or sustain a violent conflict” (Bannan and Collier 2003, 7). Table 1 shows the 

list of intrastate conflicts and civil wars that are related to environment and natural resources.  

 

 

 



6 

 

Table 1. Intrastate Conflicts and Civil Wars Linked to Environment and Natural Resources 

Country Duration Resources 

Afghanistan 1978 - 2001 Gems, opium 

Angola 1975 - 2002 Oil, diamonds 

Bolivia 2001 - Water 

Brazil 1996 - Timber 

Burma 1983 – 1995 Timber, tin, gems, opium 

Cambodia 1978 – 1997 Timber, gems 

Columbia 1984 - Oil, gold, coca 

Congo, Rep. of 1997 - Oil 

Congo, Dem. Rep. of 1996 – 97, 1998 - Copper, coltan, diamond 

  gold, cobalt 

Indonesia (Aceh) 1975 - Natural gas 

Indonesia (West Papua) 1989 - 1996 

Timber, diamond, iron, palm 

oil, cocoa, coffee, marijuana, 

rubber, gold 

Papua New Guinea 1988 - Copper, gold 

Peru 1980 - 1995 Cocoa 

Sierra Leone 1991 - 2000 Diamond 

Sudan 1983 - Oil 

Source: Klare 2001; Ross 2004; Worldwatch Institute 2005. 

Even wars that are blamed on other factors such as ethnic, religious or territorial 

conflicts often have hidden issues over natural resources (Collier 2000; Collier and Hoeffler 

2001). For example, closer inspection of those conflicts in Colombia and Sudan reveals hidden 

resource related elements (Klare 2001).  In sum, environment and natural resource related 

conflicts have increased remarkably since the end of the Cold war, and concern over control of 

natural resources has become a major phenomenon motivating conflict at both the interstate 

and intrastate level.  
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A. Environmental and Natural Resource related Conflicts as New Phenomena 

The struggle to secure natural resources is not a totally new phenomenon. It has been 

one of the primary motives for war and conflict throughout history. As the World Commission 

on Environmental and Development indicated, “Nations have often fought to assert or resist 

control over war materials, energy supplies, land, river basins, and other key environmental 

resources” (World Commission on Environment and Development 1987). This phenomenon has 

been mostly explained with regard to either the government policy choice for businesses 

interest (Hobson [1902] 1948; Kautsky 1964) or inevitable characteristics of capitalist economic 

system in the tradition of Marxist theories of imperialism (Baran and Sweezy 1966; Bukharin 

1929; Lenin 1917; Luxemburg 1951;).  

Hobson (1902) argued that the demand for foreign markets for manufactures and for 

investments is responsible for the political choice of imperialist expansion. That is, the growth 

of production exceeds the growth in consumption, and this overproduction and under-

consumption causes the accumulation of excess capital that is in search of investment outside 

of the home country. It is this economic condition of under-consumption that encourages the 

state to undertake a policy of conquering lands and waging war on behalf of business interests.  

Hobson’s explanation is based on the liberal line of explanation that sees state expansion as a 

policy choice of government.  

Theorists in the Marxist tradition regard imperialist expansion as an essential trait of the 

capitalist economic system. Lenin (1917) explained that imperialist expansion emerged as the 

development and direct continuation of the fundamental characteristics of capitalism. He 

argued that the surplus of capital, which resulted from the excessive exploitation of labor, 
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under-consumption and the resulting low return rate on investment, makes it inevitable that 

domestic capital will have to look for foreign markets in which to invest. To solve the problem 

of surplus capital in domestic markets, the capitalist state goes abroad in search of new 

markets and engages in territorial conquest on behalf of the capitalist class as a whole. Lenin’s 

argument seems similar to Hobson’s explanation in that states take actions on behalf of 

capital’s interests. However, Lenin’s view of imperialism is different from that of Hobson in that 

state expansion of the capitalist system is not “a policy choice preferred by capital,” but an 

inevitable consequence of the development of the capitalist economic system. What is specific 

to Lenin in this process is that imperialism is capitalism at the stage of development at which 

the dominance of monopolies and financial capital is established. While old capitalism is based 

on free competition, capitalism at this stage of imperialism is based on the monopoly of 

financial capital, which is the combination of industrial and banking capital. Under this stage of 

capitalism, capital is exported and this monopoly capitalism controls major raw material 

supplies. This process results in the struggle among finance capitals3 and capitalist nations for 

access to raw materials and the export of capital. The result is the territorial division of the 

world among the biggest capitalist powers.  

Similarly, dependency and world system theorists argue that capitalist systems are 

propelled abroad by three basic drives: 1) the need for raw materials, 2) the need for foreign 

markets to compensate for inadequate development at home, and 3) the need for foreign 

investment to absorb surplus capital. These result in capitalist states undertaking expansionist 

or even imperialist foreign policies (Kurth 1974). In sum, the struggle for access to natural 

resources has been mostly explained in terms of the logic of the capitalist economic system and 
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the resulting expansionist policies of those states. Their logic leads to interstate wars over 

access to natural resources and anti-colonial wars against Western extraction and subjugation.  

However, their explanation of the cause of natural resource related conflicts does not 

provide sufficient theoretical explanation for the fact that even many non-capitalist countries 

have generated similar conflicts. While theories of imperialism provide explanations that are 

related to the exploitation of raw materials abroad, their main focus is on the inner 

contradiction of the capitalist economic system that generates the need for capital to develop 

foreign markets and a place for investment. Their alternative – the socialist system – has 

produced similar cases such as the depletion of natural resources and military operations 

abroad to access natural resources. Their attribution of natural resource related conflict to the 

inner contradiction of capitalism has lost its persuasiveness. For example, once natural resource 

rich countries such as China and North Korea are no longer self-sufficient in terms of their 

natural resources. China has become dependent on foreign supplies of energy since the late 

1980s and began to import crude oil in the mid-90s. It is now competing for access to natural 

resources with other countries in oil rich regions such as Central Asia, Africa, and even Latin 

America (Andrews-Speed 2000; The Boston Consulting Group 2006). North Korea also once had 

rich natural resources endowments such as coal, metal ores, and forests. However, their 

economic development strategy focused on natural resource based industries as a path to 

modernization during 1960s and 1970s. Consequently, North Korea eventually depleted the 

natural resources for their economy. North Korea has caused a number of military crises with 

neighboring countries and the United States by developing a nuclear weapons program since 
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1990s. North Korea has asked for crude oil that is essential for their economic system in 

exchange for abandoning the nuclear program.  

Theories of imperialism, world system, and dependency also do not provide any 

explanation for recently growing natural resource related intrastate conflicts which have been 

underway in the Third World countries since the end of the Cold War.  Therefore, no sufficient 

theoretical frameworks have been provided to analyze the various forms of environment and 

natural resource related conflict such as environmental scarcity related conflicts and conflicts 

that are related abundant natural resources.  

B. A  Structural Approach to Environmental Conflict 

Since the beginning of the 1990s, academic interest in environmental and natural- 

resource related conflict has been growing due to the increasing number of environment and 

natural resource related conflicts. Scholars from peace studies and environmental politics have 

attempted to link the common issues of both fields (Conca 1994). While various efforts have 

been made to link these two fields and explore the cause of environmental conflict, it seems 

that there have not been many theoretical explanations to answer the following questions. Why 

are there so many conflicts over the environment and natural resources? What causes conflicts 

over environment and natural resources? How can we look at this phenomenon which is now 

drawing attention from researchers in both peace studies and environmental politics? Are there 

any structural constraints or conditions that facilitate the emergence of environmentally related 

conflicts and wars?   

 In this study, I focus on the structural aspects of modern societies to explain 

environmental conflicts. The structural approach considers a society as a whole system of 
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combined units or structures. To understand social phenomena, the structural approach 

requires analyzing the broader context or higher-order structure in which the specific 

phenomena occurs. The meaning and the role of specific phenomena is understood in relation 

to a whole system (Baronov 2004). Here, the “structure” is defined as the principle of operation 

underlying surface phenomena. It leads to a search for a possible underlying logic in society, a 

body of interrelationships between sub-structures in a society as a whole system (Easton 1990).  

A structural approach is preferred in this study because it allows us to look at the 

interrelationship between units or sub-structures that make up a political system and how 

socioeconomic structures affect political behavior over the complex phenomenon of 

environmental conflicts. In particular, given that many environmental conflicts have occurred - 

at least suspiciously - in the name of other issues such as territory, ethnic and religious conflict, 

and terrorism, the structural approach allows us to explore the consistently underlying 

principles driving such events.  

Therefore, by taking a structural approach, I pay attention to the structural relationship 

between the socioeconomic system of production and political choices by the state with regard 

to violent conflict rather than focusing on the phenomenal causes of such conflict. The 

phenomenal causes refer to those phenomena such as environmental scarcity (Homer-Dixon 

1994; 1999; Homer-Dixon and Blitt 1998), resource wealth (Bannon and Collier 2003; Collier 

2000; Collier and Hoeffler 2001) or population growth (Choucri and North 1989; Klare 2001), 

which have been implicated as the causes of environmental conflicts by scholars. While such 

phenomena can be viewed as direct causes of environmental conflicts, they can also be 

spurious when the underlying structure that fundamentally generates those phenomena is 
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considered. So far little research has been conducted on the structural relationship between the 

socioeconomic structure and political behavior.   

Socioeconomic structure refers to the patterned and relatively stable arrangement of 

roles and statuses found within societies and their economies. It refers to how society and its 

economy are grouped into social and economic institutions with different functions, meanings, 

or purposes (Nelson 2005). Therefore, socioeconomic structure is relatively stable over time, 

whereas phenomena can change more frequently over time. In this study, I focus specifically on 

how socioeconomic institutions and their functions are structured with regard to the ecological 

sustainability of the nation.  

In this regard, an ecologically unsustainable socioeconomic structure corresponds with 

underlying principles of limitless economic growth, maximization of short-term profits, and 

domination of nature. When a socioeconomic system pursues unlimited economic growth and 

the maximization of short-term profits with a view that regards nature as an object of human 

domination, its economy is structured according to principles of mass production and increased 

consumption of natural resources without consideration of ecosystem’s carrying capacity. It 

includes the following components. First, an ecologically unsustainable socioeconomic 

structure extracts natural resources at higher rates than its regenerative capacity. Therefore, it 

causes natural resource depletion. Second, an ecologically unsustainable socioeconomic 

structure is built around industrial processes that cause environmental degradation through the 

production of pollutants, the use of non-biodegradable chemical products for production, and 

the generation of hazardous wastes as byproducts. Third, an ecologically unsustainable 

socioeconomic structure usually has a transportation system that relies heavily on the use of 
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non-renewable fossil-fuels, which cause environmental degradation and natural resources 

depletion.  

This type of socioeconomic structure involves a high rate of dependence on non-

renewable natural resources. It causes excessive pollution of renewable natural resource such 

as water, air, and soil. It also causes depletion of available non-natural resources. With such a 

socioeconomic structure, the supply of natural resources will eventually be depleted, but the 

imperatives of growth mean little constraint on short term growth in demand. That is, the 

principle of limitless growth urges the consumption of more natural resources in spite of 

expected depletion of available natural resources.  

Figure 3. US Petroleum Consumption, Production, and Import, 1950-2000 

Source: Hodge 2009.  
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As a result, it increases the gap between demand and supply of available natural 

resources and, therefore, is ultimately unsustainable in the long run. For example, the United 

States was self-sufficient in oil until the 1950s. However, the gap between oil production and oil 

consumption has increased since then. As a result, by 2000 there was more than a 60 percent 

gap between oil supply and demand for the U.S. Figure 3 shows this increasing gap between oil 

supply and demand in the United States. 

On the other hand, an ecologically sustainable socioeconomic structure is arranged 

according to principles of balance between resources and demands of society and long-term 

stability. Its structure involves relatively reduced levels of material production and consumption 

based on the carrying capacity of nature and reduced levels of pollutants and hazardous waste 

based on the regeneration rate of natural resources.  

The main features are as follows. First, an ecologically sustainable socioeconomic 

structure pursues small scale-production within a self-sufficient local community in order to 

reduce unnecessary material consumption and waste from it. Second, it prefers the extensive 

use of renewable resources such as wind and solar power in order to prevent the depletion of 

natural resources. It has extensive levels of recycling materials and reusing goods to reduce 

natural resource consumption and waste. It increases energy efficiency through such things as 

the use of home insulation as well. Third, as a result of the decreased use of non-renewable 

resource, it has decreased levels of pollutant and waste emission. Fourth, in order to prevent 

the pollution of renewable natural resources and to avoid excessive waste accumulation, it 

prefers the extensive use of biodegradable resources such as organic products. Fifth, it has a 

transportation system that reduces the volume of fossil fuel use. It also adopts environmental 
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friendly technologies, such as anaerobic digestion which generates renewable energy from 

waste materials (Carter 2001, 46-47, 303-310). While such a system is not yet widespread, 

some examples can be found in Northern European countries such as Sweden, Norway, Iceland, 

and Finland. Also, Switzerland and Austria in Western Europe, Canada in North America, and 

New Zealand in Oceania are some examples that are approaching such a system (Adolino and 

Blake 2001; Brown 2001; Carter 2001).  

Throughout this study, I argue that the cause of interstate conflict over natural resources 

is the socioeconomic structure of society that is ecologically unsustainable and therefore 

economically not self-sufficient. That is, the ecologically unsustainable industrial systems that 

mostly depend upon the mass consumption of non-renewable fossil fuel resources and non-

biodegradable chemical products are more likely to be involved in resource-based conflicts. 

Such systems produce environmental degradation, and therefore, the depletion of available 

renewable and non-renewable natural resources in the society. The limitless growth imperative 

increases the demand for natural resources excessively, and it eventually causes the depletion 

of the nation’s own supply. The decreased availability of renewable and non-renewable natural 

resources within the society increases the demand for those resources from outside of the 

society. As a result, the society seeks alternative supplies of non-renewable natural resources by 

initiating conflicts with other societies when it cannot resolve the shortage of resources through 

technologies or trade. When the society relies on trade for its critical resources, it becomes 

vulnerable to external environmental changes such as a sudden rise in the price of critical 

material or a sudden disruption of the supply of critical materials. That is, by depending on the 

long-distance trade for critical resources, it has to prepare for the situation in which long-
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distance trade is not available or not favorable. Thus, nations with an ecologically unsustainable 

socioeconomic structure raise military spending for various military purposes including 

establishing military bases in politically unstable regions to defend trade routes and to intervene 

in strategically critical resource-rich regions. Consequently, when the trade situation is not 

favorable or unstable to the society, and when the state has a sufficient military power to 

initiate violent conflict, there is a possibility that the insecurity of a nation with an unsustainable 

socioeconomic structure conditions political decision-making to pursue the security of its 

socioeconomic system even by using military forces. 

Regarding intrastate conflicts, I contend that many environmental and natural resource 

related intrastate conflicts are caused by the spread of ecologically unsustainable 

socioeconomic structures, especially in Third World societies. Since the 1960s, ecologically 

unsustainable modes of development have been promoted in many Third World societies. The 

adoption of unsustainable modes of development has changed the socioeconomic structure of 

these Third World societies. As a result, many Third World societies have faced environmental 

degradation and depletion of natural resources. The environmental changes and the depletion 

of natural resources threaten many indigenous people’s livelihood by devastating the base of 

their economic livelihood. Contrary to advanced industrial countries, many Third World 

countries have neither sufficient institutional strength and financial resources to meet the 

demand from people nor the military capacity to go abroad to gain access to needed natural 

resources. Consequently, in some cases, grievances arise toward a government that encourages 

and supports unsustainable modes of development. Intrastate conflict between indigenous 

people and the government often occurs when the government does not provide indigenous 



17 

 

groups with sufficient redress of grievances or benefits from development. Other factors such 

as ethnic cleavages and a lack of democratic institutions also play a role as contributing factors 

to this case. In other cases, people migrate to other areas where there are sufficient 

environmental and natural resources for living. In this case, social conflict arises between 

migrants and indigenous people. Those intrastate conflicts often occur when group identity 

between two groups is different along the ethnic or religious line.4               

C. Research Questions  

Therefore, I ask the following major research questions: What aspects of the modern 

industrial system are conducive to interstate and intrastate conflicts? How does the 

socioeconomic structure of a society affect the occurrence of interstate and intrastate conflicts? 

With regard to interstate conflict, what is the relationship between the socioeconomic structure 

of a society and the foreign policy decision-making that triggers violent conflicts? How does a 

nation’s mode of development affect its susceptibility to resource-related intrastate conflict? 

What are the similarities and differences between interstate conflicts and intrastate 

environmental conflicts, and between environmental conflicts and conflicts not related to 

environment? What other factors can contribute to the explanation of those environmental and 

natural resource related conflicts?                                                                                                                                                                                                                                                                                                                                                   

In order to answer these research questions, I review related literature on 

environmental and natural resource related conflict in Chapter 2. Throughout the literature 

review, I argue that established literature on environmental conflicts focuses mostly on 

epiphenomena such as environmental scarcity or resource abundance, which are often looked 

on as contradictory to each other. I contend that this literature overlooks the broader structural 
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relationships between socioeconomic structure and violent conflict that exist at the both 

domestic and international level. In Chapter 3, I develop a theory, which I name “Eco-Peace.” 

The theory of Eco-Peace explains the logic of environmental conflicts at both the interstate and 

the intrastate level in relation to the characteristics of socioeconomic structure of industrialized 

societies. The research design is presented in Chapter 4. I conduct statistical analysis including 

negative binomial regression, rare event logit regression, and logit regression to examine the 

relationship between the socioeconomic structure of a society and environmental conflicts at 

the interstate and intrastate level. And in the final chapter I discuss the implications of these 

findings for the theory of Eco-Peace. 
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CHAPTER II 

LITERATURE REVIEW 

Since the early 1990s, there have been various efforts to explore the relationship 

between the environment and violent conflicts. However, many of those that have tried to link 

the environment with peace focused on the conceptual aspects rather than the causal 

relationship between the environment and conflict. That is, many studies have attempted to 

broaden the concept of “peace” or “security” to include the environment as their object. New 

concepts such as “making peace with nature” or “environmental security” have emerged in 

academic literature (Barash and Webel 2002; Conca and Dabelko 1998; Gleick 1989; 1991; Levy 

1995).5  

Although some studies have explored the causal relationship between the environment 

and violent conflict (Choucri and North 1989; Colinvaux 1980; Homer-Dixon 1994; Klare 2001; 

Leroy 1986; Westing 1986), those studies attributed the cause of environmental conflicts to 

phenomenal causes such as environmental scarcity or population growth. Little attention has 

been paid to the structural dimension of environmental conflicts. In the following review of the 

literature on the efforts to link environmental issues with conflict and peace issues, I assess the 

contributions and weaknesses of these various strands of research. I then argue that research 

on the environment and peace has overlooked the broader structural features of a society’s 

relationship with the environment that can make either interstate or intrastate conflict more 

likely for that society.  
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A. Four Arguments linking Peace and the Environment 

Brock (1991) identifies four linkages between research in the fields of peace and the 

environment. They are the causal linkage, instrumental linkage, definitional linkage, and 

normative linkage. First, scholars that examine the causal linkage between peace and the 

environment argue that demand for natural resources and environmental scarcity lead to 

violent conflict (Choucri and North 1989; Homer-Dixon 1994; 1999; Klare 2001). Choucri and 

North argue that population growth and the subsequent growth in demand for natural 

resources drive a society to go abroad to satisfy the needs of society. Homer-Dixon, focusing on 

interstate conflicts over renewable resources, argues that environmental scarcity and the 

resulting social effects – constrained agricultural output, constrained economic production, 

migration to urban areas, and disrupted institutions – produce or exacerbate violent conflict 

among groups in a society. Klare argues that most post-Cold War conflicts are related to 

competition over access to and control of critical natural resources.   

Second, advocates of an instrumental linkage claim that we can use environmental 

factors as instruments to achieve the purpose of war or peace building (Westing 1984). This 

position points to the possibility of using the environment to broaden the options of modern 

warfare as environmental warfare. An example is the use of chemical defoliant - Agent Orange - 

by the United States in the Vietnam War in order to denude trees so that Vietcong could not 

hide under the trees during air strikes. Also, bombing dams or nuclear energy plants and the 

release of hazardous microorganisms, like anthrax, on a large scale are cases of environmental 

manipulation as a means of warfare (Brock 1991). Scholars utilizing the instrumental position 

also try to show the possibilities of instrumentalizing environmental activities for peace building 
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through environmental cooperation. Since much of global and regional environmental 

degradation crosses national boundaries and involves multiple countries, this line of research 

tries to demonstrate the possibilities of building multi-national cooperation through 

international environmental regimes that can contribute to global and regional peace and 

stability by using common environmental issues such as global warming and transnational air 

pollution. That is, environmental cooperation could set the stage for greater dialogue among 

nations and lead to increased diplomatic contact even between hostile nations (Benedick 1989; 

Molvaer 1990).  

The third linkage is rather conceptual or definitional. It attempts to identify the similar 

attributes of war and environmental destruction. It refers to environmental depletion as 

“violent” and very similar to war. According to this perspective, military war is comparable to 

environmental destruction in that both kill people and destroy their means of reproduction. As 

a result, those highlighting this linkage try to broaden the concept of peace to include not just 

human beings, but the natural environment, thus calling for “peace with nature” (Hallen 1995; 

Meyer-Abich 1993).  

Fourth, the normative linkage is a new concept of environmental security. Those 

emphasizing the normative linkage call for the need to re-conceptualize “security” in order to 

cope with the growing insecurity of environmental change. Assuming that environmental 

degradation and change can be a serious non-military threat to territorial integrity and 

economic well-being, advocates of this perspective argue that security policy must be redefined 

to take into account this new reality of environmental threat. The current military-oriented 

concept of security is inadequate to address the new threat of environmental degradation. It is 
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necessary to reframe the environmental problem in security terms to attain the necessary level 

of attention and to mobilize the state and society.  That is, there is an urgent, compelling need 

to redefine the concept of security, and environmental threats must become central concerns of 

the security policy of states (Conca and Dabelko 1998).  

 While these are four attempts to link peace and environment, three of them, excluding 

causal linkage, focus more on the conceptual level, emphasizing the importance of 

environmental degradation and awareness. Those attempts to link the environment to conflict 

and security through the re-conceptualization might help to both awaken and broaden our 

understanding of ecological crisis. However, considering that the aim of social science is to 

explain causal relationships, I focus on those studies emphasizing the causal link between peace 

and the environment.   

B. Are Environmental Degradation and Scarcity of Natural Resources Causally Related to 

Interstate Conflict? 

Some scholars have shown that environmental change and the scarcity of natural 

resources are causally related to violent civil and international conflicts, including war. Homer-

Dixon shows that the environmental scarcity of renewable resources has caused conflicts 

between states. “Environmental scarcity” is the concept Homer-Dixon (1994) uses to explain 

environmental conflicts. It refers to the scarcity of environmental resources such as greenhouse-

induced climate change, stratospheric ozone layer depletion, degradation of fresh water 

supplies, degradation of agricultural land, degradation of forests, and depletion of fisheries 

(Homer-Dixon 1994; Homer-Dixon and Blitt 1998). Homer-Dixon points to three sources of 

environmental scarcity. One is supply-induced scarcity that is caused by the degradation of 
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environmental resources such as air, water, and land. The other is demand-induced scarcity 

resulting from population growth.  The third is structural scarcity resulting from the unequal 

distribution of resources across society. Structural scarcity concentrates a resource in the hands 

of few people, and the rest suffer from greater scarcity (Homer-Dixon 1994). Homer-Dixon 

argues that these three sources of environmental scarcity often interact to generate conflict.   

Through examples such as conflicts between Israel and Arabs over water resources or 

South Africa and Lesotho over river water, Homer-Dixon shows how the growing scarcity of 

renewable resources – mostly river water - promotes conflict between states (Homer-Dixon 

1994). However, Homer-Dixon found that “resource wars” between states have been mostly 

over non-renewable resources such as petroleum and mineral resources rather than renewable 

resources. According to Westing’s (1986) list of natural resource related conflicts in the 

twentieth century, most cases – ten out of twelve – involve non-renewable resources such as oil 

and minerals (Homer-Dixon 1994; Westing 1986).   

Westing (1988) argues that a substantial number of wars are fought over natural 

resources. He categorizes three types of resource conflicts between states: conflicts over 

territorial resources such as islands, conflicts over shared resources such as fresh waters, ocean 

fisheries, and the atmosphere, and conflicts over extra-territorial resources such as the ocean 

beyond any national jurisdiction and the seabed beneath it.  

Durham (1979) also argues that natural resource scarcities caused the Soccer War 

between El Salvador and Honduras in 1969 by generating migration from El Salvador to 

Honduras. Agricultural land scarcity in El Salvador produced migration from El Salvador to 
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Honduras, and the migration caused the Soccer-War. As a result of the war, Honduras expelled 

300,000 Salvadorans.  

Other scholars focusing on causal linkages argue that military conflict over natural 

resources seems so frequent that it can become tempting to regard competing demands for 

resources as an important cause of war (Colinvaux 1980; Leroy 1986). Therefore, Klare (2001) 

predicts that the landscape of international conflict will be changing to the phase of “resource 

war” due to a growing population, increased consumption, and the scarcity of resources.  

Stalley (2003) provides empirical support for the link between environmental scarcity 

and interstate war by employing large-N quantitative analysis. He finds that states suffering 

from greater levels of environmental scarcity such as soil degradation and population density 

are more likely to be involved in a militarized interstate conflict.  

However, there are two counterarguments to these findings. One is that environmental 

degradation is not a cause of war and conflict. The other is that environmental conflicts are 

hardly new. First, Deudney (1990) argues that environmental degradation is not very likely to 

cause interstate wars because of several deeply rooted features of the contemporary world 

order and because of the character of environment and resource interests. He presents the 

following two reasons to reject the idea that environmental degradation is a source of conflicts 

and war. First, the robust character of the world trade system means that states no longer 

experience resource dependency as a major threat to their military security and political 

autonomy. Second, the prospects for resource wars are diminished because states find it 

increasingly difficult to exploit foreign resources through territorial conquest due to the spread 

of small arms, resistant populations, as well as the cost of war to invaders (Deudney 1990). But, 
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it seems that Deudney’s counter-argument is no longer plausible. As I showed earlier in Figure 1, 

it is now becoming widely accepted that the number of conflicts over natural resources is much 

higher than the number stemming from other issues. Moreover, conflicts over oil represent the 

most dramatic linkage between the scarcity of natural resources and inter-societal conflict 

(Brock 1991).  

The second counter argument is that resource wars are nothing new. That is, conflict 

over natural resources has been one of the major causes of war throughout history. Natural 

resources such as land, timber, minerals, fuels and fresh water have long been the object of the 

military use of force. In particular, conflicts over land have been the most frequent and violent 

forms because of the symbolic and instrumental effect of land (Brock 1991). 

  In this study, while concurring with Brock’s argument that this relationship is not totally 

new, I first indicate that environmental and resource-related conflict has increased dramatically 

since the spread of industrialization at the global level. As we can see in Figure 1, the number of 

conflicts that are related to resources has increased from eight in 1945 to thirty-seven in 1998. 

While the fact that some conflicts stem from competition over resources is nothing new, what is 

new is the dramatic increase in the number of this type of conflict since the end of the Cold War.   

   Second, I argue that the environment itself is not a real cause of conflict. The demand 

for non-renewable natural resources and the socioeconomic structure that generates those 

demands can be considered a root cause of conflict. While many studies attribute the cause of 

resource-related violence to the degrading environment and the scarcity of natural resource, 

environmental degradation and the scarcity of natural resources are not natural situations; 

rather they are results of certain forms of socioeconomic development that create the demand 
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for non-renewable natural resources. Regarding the issue of resource scarcity, Brock indicates 

that,  

 

Before World War I, there was no scarcity of oil…Scarcity grew with increasing 

output, because demand outpaced supplies. But such oil demand was not 

determined by nature, and even the supply was very much a function of cost-

benefit considerations rather than of absolute scarcity. In other words, there is 

no “scarcity” as such: it exists only in specific political, socioeconomic and 

cultural context…Furthermore it is easy to exaggerate the importance of natural 

resources as an object of conflict (Brock 1991, 410). 

 

Lipschuts and Holdren (1990) also argue that military conflict that involves resources is 

not necessarily a struggle over resources. The need for specific resources more often serves as a 

rationalization for militant state behavior rather than an actual cause of war (Brock 1991; 

Lipschuts and Holdren 1990). That is, the demand for specific resources on which a society 

depends necessitates war. The root of this demand is the structure of society that produces the 

demand for certain resources. Both the state of the environment and conflict are a result of a 

certain form of socioeconomic structure of society. Therefore, studies that seek the cause of 

environmentally related conflict in environmental degradation and natural resource scarcity can 

be spurious in that both the independent and dependent variable are caused by the same 

structural condition. That is, environmental degradation and scarcity of natural resources can be 

intervening variables rather than independent variables. Similarly, Brock also raises the question 
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of whether peace research should pay more attention to the nature of societies than to nature 

itself when dealing with conflict over natural resources (Brock 1991). Taking the former position 

of focusing on the nature of society, in Chapter 3 I develop a theory that attempts to explain this 

causal relationship between socioeconomic structures and conflict.  

C. Is There a Natural Resource Curse for Third World Societies? 

While the previous discussion is mostly related to conflicts at the interstate level, I turn 

now to conflicts at the intrastate level. Regarding the relationship between intrastate conflicts 

and the environment and natural resources, there have been three different views – 

environmental scarcity, natural resource abundance, and weak state capacity.  

One group of scholars (Goldman 1991; Hauge and Ellingsen 1998; Homer-Dixon 1994; 

1999; Homer-Dixon and Blitt 1998; Kahl 1998; 2002; 2006; Maxwell and Reuveny 2000) argues 

that environmental degradation and scarcity instigate civil strife and insurgency. Deteriorating 

environmental conditions and increasing resource scarcity, generated by population growth, 

bring about greater resource competition, leading to a greater risk of violence (Gleditsch 1998).  

According to Homer-Dixon and Blitt (1998), population growth and environmental 

degradation produce scarcities of vital renewable resources. Environmental scarcity has a 

negative effect on both agricultural and economic production. Confronted with decreased 

levels of agricultural and economic production, some people become impoverished and many 

are forced to migrate to cities or other regions in search of environmental resources such as 

fresh water or crop land. The influx of migrants strains the economy and the environment of 

the receiving regions. It alters land distribution and the balance of political power between 

different groups. Identity conflict arises when groups harden already existing ethnic, religious, 
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or class division in response to environmental scarcity. That is, when a powerful group changes 

institutional arrangements such as property rights and resource distribution to their own 

advantage, it can aggravate environmental scarcity problems for minority groups and generate 

grievances. When people perceive that they share similar hardship, the shared perception 

reinforces group identities and intensifies competition among different groups (Homer-Dixon, 

1994, 13).  

Homer-Dixon and Blitt suggest two key factors for civil strife to arise when relative 

deprivation and competition over access to environmental resources are present. One is 

participation of aggrieved people in groups with collective identity that are already organized 

around social cleavages such as religion, ethnicity, and class. This assumes the existence of 

ethnic or religious cleavages in a society. Homer-Dixon and Blitt argue that it is more likely that 

the grievance is articulated and acted upon at the group level when individuals become 

members of groups that are already organized around social cleavages. That is, as 

environmental scarcity exacerbates existing social cleavages, it makes intrastate conflict more 

likely. The other factor is a change in the political opportunity structure. Civil strife is more likely 

to occur when the structure of political opportunities facing aggrieved groups does not allow 

peaceful expression of their grievances but rather offers openings for violent action such as the 

sudden failure of government to meet obligations for the population’s well-being. Homer-Dixon 

and Blitt indicate that perceptions regarding the balance of power among actors – state, 

challenger groups, and their respective allies – are critical to whether grievances produce civil 

strife. Other contextual factors that can affect the occurrence of intrastate conflict include rapid 

urbanization, the presence of mobilizing structures such as organizations with the leadership 
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capacity to challenge the state, and the group’s experience and culture of contention (Homer-

Dixon and Blitt 1998; Tilly 1978).  

Environmental scarcity increases state vulnerability by increasing demands on the state 

from society and decreasing revenues for the state to meet those demands. Environmental 

scarcity causes the decline of agricultural production, migration to urban areas, and economic 

hardship, and these increase demands on the state from society. At the same time, 

environmental scarcity also decreases sources of revenues for state because of reduced 

economic productivity. Therefore, the state becomes more vulnerable and state capacity 

declines (Homer-Dixon and Blitt 1998).  

Similarly, Swain (1996) argues that environmental destruction forces people to migrate 

to other regions or nations due to the loss of the means of livelihood, and this migration can 

lead to conflicts between migrants and native people in receiving societies. Swain presents a 

case of violent conflict between migrants from Bangladesh and natives in India as an example of 

this phenomenon.  

Kahl also argues that the interaction between rapid population growth and 

environmental stress – environmental degradation and scarcity - increases developing countries’ 

vulnerability of armed conflict (Kahl 1998; 2002; 2006). Kahl identifies two pathways to 

intrastate conflicts: state failure and state exploitation. Conflicts through state failure occur 

when state’s capacity and legitimacy are weakened due to population growth, environmental 

degradation, and resource inequality, which provide incentives for rebellion. State capacity is 

eroded by declining economic productivity, reduced revenues, and increasing societal demands. 

This weakened state capacity increases the political opportunities for collective violence. 
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Conflicts through state exploitation occur when political elites exploit opportunities arising 

from population pressure, natural resource scarcities, and the resulting grievances. In these 

circumstances, elites can initiate violent conflict in order to consolidate their own power. 

Through case studies of civil strife in the Kenya and Rwanda, Kahl shows that conflicts are most 

likely to occur in countries that are split along ethnic or religious lines and experience a state 

failure or state exploitation.  

Maxwell and Reuveny (2000) present a bidirectional model of the interplay between 

conflict and resource scarcity as opposed to unidirectional notion that resource scarcity causes 

conflict. While most established literature examines how environmental degradation causes 

conflict, the effect of conflict on environmental scarcity has not been examined. Therefore, 

Maxwell and Reuveny build a formal dynamic model of renewable resource and population 

interaction that features the possibility of conflict triggered by per capita resource scarcity. 

According to the model of dynamic evolution of the system, conflict diverts resources away 

from resource harvesting and damages the resource. If conflict begets resource destruction, it 

may destabilize the system and eventually lead to the collapse of the system. Maxwell and 

Reuveny therefore argue that conflict due to resource scarcity could be cyclical. That is, not 

only does resource scarcity cause conflict, but conflict also leads to resource scarcity.     

There has been empirical support for this link between environmental scarcity and 

intrastate conflict. Hauge and Ellingsen (1998) test the hypothesis of environmental scarcity and 

domestic armed conflict through a large-N analysis of all countries between 1980 and 1992. 

They confirm that factors like deforestation, land degradation, and scare supply of fresh water, 

alone and in combination of with high population density, increase the risk of domestic armed 
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conflict, especially low-level conflict. However, they also indicate that other variables such as 

the level of economic development and type of political regime are more decisive than 

environmental scarcity in predicting armed conflict. 

However, Urdal’s (2005) tests of neo-Malthusian arguments that rapidly growing 

population would overwhelm the resource base and lead to environmental destruction and 

violent conflict do not provide strong empirical support. Urdal finds that countries experiencing 

high rates of population growth and urbanization do not face greater risk of internal armed 

conflict. De Soysa’s (2002) analysis uses the available stock of natural capital as a measure of 

resource scarcity, but he finds little support for neo-Malthusian argument. Consequently, there 

are mixed results from empirical tests to support the neo-Malthusian environmental scarcity 

argument.    

In contrast to the environmental scarcity argument, other scholars (Bannon and Collier 

2003; Collier 2000; Collier and Hoeffler 2001; 2002; Renner 2002; 2005) argue that natural 

resource abundance – instead of scarcity – fuels violent conflicts because rebel organizations 

can finance themselves through the revenues from the exploitation of natural resources. Collier 

(2000) and Collier and Hoeffler (2001) pay attention to the economic conditions of rebellion. 

They find that private gains from lootable resource enable rebel groups to overcome collective 

action problems, build rebel organizations and sustain fighting. In other words, from their 

economic perspective, civil war occurs when rebels can do well out of war. While grievance 

may generate political conflict, it escalates to violent conflict when there are opportunities for 

predation. Controlling lootable natural resources provides the motive and opportunity for 

rebels. In short, rebellion is motivated by greed rather than grievance.  
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Collier and Hoeffler support their theoretical argument with empirical analysis using the 

share of primary commodity exports in total exports as a proxy for lootable income. 

Throughout their analysis, they argue that the countries that are dependent upon primary 

commodity exports are more prone to conflict. In other words, contrary to “environmental 

scarcity” argument, countries with an abundance of natural resources are more at risk of 

conflict.  

However, other studies have found evidence against the lootable resources model of 

Collier and Hoeffler. They use the same measure but different wars (Elbadawi and Sambanis 

2002; Fearon and Laitin 2003). Elbadawi and Sambanis found that primary commodity exports 

have little or no effect on the prevalence of civil war. Reynal-Querol (2002) reports that primary 

commodity exports only increase the likelihood of non-ethnic wars. De Soysa and Neumayer’s 

(2007) study uses resource rents – energy rents and mineral rents respectively - divided by 

Gross National Income (GNI) as a measure of the economic importance of natural resources in a 

country. They find evidence against the lootable resources model. Ross (2004) also found that 

some lootable commodities like gemstones and drugs are not correlated with the onset of 

intrastate conflict, but they are correlated with the duration of conflict. Fearon’s study (2004) 

confirms that contraband such as drugs and gems increases the duration of civil war.  

While there have been many empirical studies that disconfirm Collier and Hoeffler’s 

primary commodity export model, scholars found that some specific kinds of natural resources 

such as oil or diamonds have effects on intrastate conflict. Lujala, Gleditsch, and Gilmore (2005) 

argue a specific type of diamonds makes civil war more likely. They divide secondary diamonds 

from primary diamonds. Primary diamonds are in underground rock formations and are often 
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controlled by government and large companies because exploiting primary diamonds requires 

large capital investments. Secondary diamonds are usually found near the surface and can be 

exploited with artisanal tools such as a shovel and a sieve. Therefore, they are more easily 

lootable for rebels. Lujala, Gleditsch, and Gilmore show that the production of secondary 

diamonds rather than primary diamonds increases the likelihood of civil war onset in countries 

that are divided along ethnic lines. Ross (2006) also reports that diamond wealth is robustly 

correlated with the onset of civil war.  

Fearon and Laitin (2003) find that dependence on oil exports increases the risk of civil 

war. Ross confirms that oil dependence increases the likelihood of conflict onset (Ross 2004; 

2006). De Soysa and Neumayer (2007) show that energy wealth such as oil is linked to conflicts 

with lower threshold of 25 battle deaths but not to conflicts with higher threshold of 1000 

battle deaths.  Lujala, Gleditsch, and Gilmore (2005) find that onshore oil production rather 

than offshore production is linked to the likelihood of civil war onset. Humphreys (2003) also 

reports that oil production increases the likelihood of civil war onset. However, merely having 

oil reserves does not have a significant effect on civil war onset.  

In short, like the environmental scarcity argument, the natural resource abundance 

argument also faces mixed empirical findings. While some evidence shows the support for the 

linkage between lootable resources such as diamond and conflict, others found little effect of 

lootable resources on conflict prevalence or even evidence against the lootable resource model.   

Fearon (2005) and Fearon and Laitin (2003) provide a different view of the mechanism 

by which natural resources are related to intrastate conflicts. Fearon and Laitin show that oil 

exports, not the share of primary commodities in total exports, double the risk of conflict. They 
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argue that oil predicts civil war not because it is lootable to rebels but because oil producing 

countries have weak state capacity to provide public goods. States with high oil revenues have 

less incentive to develop administrative capacity than other countries with the same per capita 

income but no oil revenues. Because oil is an easy source of tax revenue for government, states 

develop patterns of patronage that result in weak political control. Humphreys (2003) supports 

the weak state mechanism argument by showing that oil production rather than oil reserves is 

linked to conflict. Similarly, Snyder (2006) argues that intrastate conflict in resource rich 

countries occurs where private economic actors, instead of the state, exclusively control the 

income generated by resources. When private actors have control over lootable resources, it is 

easier for private resource holders to accumulate wealth and power to challenge the state. 

Sierra Leone lost state control over resources at the end of 1980s and faced a fiscal crisis. This 

explains, according to Snyder, Sierra Leone’s collapse into civil war during 1990s.  

Conversely, when a state has control over lootable resources, resources provide the 

state with the revenue with which to govern and produce order. Therefore, there is political 

stability. Burma and some Middle Eastern countries are examples of this case. Therefore, it is 

how the institutions of extraction are built – whether under private control or state control - 

rather than the presence of lootable resources that affects political stability and disorder.  

However, Smith (2004) provides a contrasting view on the link between oil wealth and 

conflict. Examining the effects of oil wealth on regime failure and civil war, Smith shows that oil 

wealth is robustly correlated with increased regime stability and decreased risk of civil war.  

In sum, like other previous views – environmental scarcity and natural resource 

abundance – the weak state mechanism argument suffers from counter-evidence as well. That 
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evidence shows that oil producing countries can face either the risk of civil war or regime 

stability.    

As we can see throughout the literature review, there are different views on the cause 

of intrastate conflict. Three major views on environmental and natural resource related conflict 

are the environmental scarcity argument, the natural resource abundance argument, and the 

weak state mechanism argument. However, the empirical tests for those views show mixed 

results for all three. While some findings support their argument, others present contrasting 

results. Those mixed results suggest that there might be missing pieces of puzzle for the whole 

picture of environmental and natural resource related intra-state conflicts. Regarding the 

missing pieces of the puzzle, this study indicates that there has not been any study that 

examines the broader structural context of environmental conflict in the Third World.  

Environmental scarcity is generated not only by population pressure and environmental 

degradation in the source country but can be fundamentally related to the socioeconomic 

structure of a society. That is, a certain mode of the socioeconomic structure of a society 

generates environmental degradation and increasing demand for natural resources. 

Environmental scarcity can be the result of the socioeconomic structure rather than root cause 

of conflicts.  

Conflicts with natural resource abundance also have a structural context. Abundant 

natural resources in the Third World have been there throughout history. Why then have 

natural resource rich countries not experienced a growing number of intrastate conflicts until 

recently? Why does “natural resource curse” only work for recent decades? Current literature 

does not have any answer to these questions.  
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Natural resource related conflicts in the Third World can be related to a mode of 

development and a certain type of socioeconomic structure in the society which is built as a 

result of choosing that mode of development. Therefore, in the following chapter, I develop a 

theory that explains the link between a certain type of socioeconomic structure of a society and 

environmental conflict in the Third World. 
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CHAPTER III 

THE THEORY OF ECO-PEACE 

Drawing on the literature that confronts new issues of environmental conflict and peace, 

in chapter 3, I develop the theory of eco-peace that emphasizes the role of ecological 

sustainability and economic self-sufficiency as structures that discourage violent conflicts and 

wars.    

A. Explanations of Environmental Warfare from Structural Perspectives 

According to Waltz’s second image of war, internal defects of a state, such as a type of 

government that is thought to be bad or economic deprivations, lead the state to undertake war. 

Thus, removing these defects of states would establish the basis for peace (Waltz 1954). 

Likewise, when environmental degradation and the scarcity of natural resources lead countries 

to disputes and war, we should look at the defects of states or society, not the phenomenon of 

environmental degradation or the scarcity of natural resources, as the possible causes of 

conflict. Here, I review the theories developed by scholars that have attempted to explain this 

problem from the structural perspective. I then build a theoretical framework through the 

critical deconstruction and reconstruction of those theories based on the concept of ecological 

sustainability. 

Choucri and North’s lateral pressure theory uses a structural perspective to explain the 

tendency of a society to reach for resources beyond its home borders. According to them, to 

meet demands that are rising as a result of a growing population, advancing technology, new 

expectations, or security requirements, a society can be expected to draw on local resources 
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first, if only because they are close at hand and likely to be less costly to obtain than those from 

farther away. If resources in demand are not domestically available, however, or can be 

acquired cheaper from abroad, a society faces two main possibilities: it can develop a new 

technology in order to obtain old resources at lower cost or it can reach out for resources from 

abroad through trade, territorial expansion, or both (Choucri and North 1989).  

Choucri and North’s analysis shows that population growth and the development of 

technology produce demand for natural resources, and when this demand is not satisfied within 

the society, a society goes abroad to satisfy it. While this analysis shows a connection between 

several factors influencing society’s demand and war, it does not show any possible defect of 

socioeconomic structure that would increase demands for non-renewable natural resources. 

Rather, Choucri and North attribute the cause to some other social factors such as population, 

technology, expectations and security requirements.  

On the other hand, Brock (1991) and Bahro (1984) indicate that the industrial system 

that developed in Europe is a cause of conflict and war. Analyzing the historical utilization of 

natural resources, Brock argues that demand for natural resources stems from the valuation of 

natural resources by the industrial system to help the process of capital accumulation. He shows 

the role of forests in enhancing the armament process and capital accumulation in Europe and 

in European conquest of the world.  

“…timber was cut in huge amount, with grave ecological consequences, to build the 

military fleets with which the Europeans fought each other and which later on were 

used to protect the economic penetration of overseas territories. In turn, the resources 

brought back from colonial territories helped to spur the process of capital 



39 

 

accumulation which formed the basis for the establishment of the industrial system. 

This system, originating in Europe, set the pace for the systematic worldwide valuation 

of natural resources, a process still accompanied by considerable collective violence” 

(Brock 1991, 409). 

Similarly, Bahro indicates a linkage between violent conflict and the modern industrial 

system. He argues that militarism is a natural consequence of the industrial system’s 

dependence on raw materials, and industrialism has increased the possibility of the self-

destruction of humanity and its natural habitat. Bahro calls this tendency of the industrial 

system “exterminism” (Bahro 1984, 212; 1994). Both Brock and Bahro see the industrial system 

as an impetus for demand for raw materials, leading society to conflict and war in order to 

supply resources to the industrial system. While their analysis provides structural insight in 

analyzing the connection between the environment and conflict, the problem lies in their denial 

of the industrial system itself as an object to be avoided. That is, by denying the whole industrial 

system itself as the “logic of self-destruction or exterminism,” they overlook the possibility that 

certain attributes of current industrial system, not the industrial system as a whole, are 

responsible for the growing demand for natural resources.  

In this respect, Frankel’s criticism of Bahro is persuasive. Frankel (1987) counters Bahro 

by arguing, “The struggle against exterminism is not necessarily reducible to the struggle 

against industrial civilization. It is possible to conceive of industrial society without nuclear 

weapons and large military-industrial complexes.” Similarly, Dryzek indicates that critiquing the 

dominant forms of reason does not require abandoning all forms of reason and science. By 

being ecologically guided, he argues, Enlightenment values such as modern science and 
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technology can be selectively embraced (Dryzek 1997, 172). Therefore, the burning question is: 

“How much and what sort of industry is compatible with a life-reproducing environment and 

democratic set of new social orders” (Frankel 1987, 120-122)? As Frankel and Dryzek indicate, 

industry, science and organizations are not the object to be completely denied simply because 

they have certain defects, but the object to be fixed if there is a certain defect that does not 

function properly for humanity and nature on which the survival of human being is based. 

Therefore, I introduce the concept of ecological sustainability in analyzing the socioeconomic 

structure from the view that the industrial socioeconomic structure can be fixed to function 

better by correcting the dysfunctions of its current structural manifestation.   

B. Definitions of Ecological Sustainability 

Definitions of ecological sustainability have been widely discussed since the publication 

of Our Common Future, the report of World Commission on Environment and Development in 

1987 and the Rio Earth Summit in 1992. There have been many different definitions on the 

concept of ecological sustainability or environmental sustainability. Some of them are as 

follows.6   

“Ecological sustainability refers to … development activity that acknowledges 

biophysical limits and the need to maintain essential ecological processes and life-

supporting systems upon which all life depends” (Berke and Kartes 1994). 

“The ecological definition of sustainability focuses on natural biological processes 

and the continued productivity and functioning of ecosystems. Long-term ecological 

sustainability requires the protection of generic resources and the conservation of 

biological diversity” (Brown et al. 1987, 176). 
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“(Sustainability implies) management practices that will not degrade the exploited 

(ecological) systems or any adjacent systems … and … consumption standards that are within 

the bounds of ecological possibility and to which all can aspire” (Lubchenco et al. 1991). 

Among these several definitions of ecological sustainability, Lafferty’s definition is 

widely accepted. Lafferty (1996) argues that sustainability is the exercise of great caution as to 

actual or potential disruption of biodiversity and the regenerative capacity of nature, both 

locally and globally. Second, it does not undermine the possibility for future generations to 

attain similar standards of living and similar or improved standards of equity.  

In addition to these definitions, O’Riordan (1996) provides a typology of sustainability 

that ranges from very weak sustainability to very strong sustainability. According to O’Riordan, 

very weak sustainability refers to the status where the stock of natural capital7 and human 

capital8 remains constant over time, but human capital is freely substitutable for natural capital 

in the form of artifacts created from nature. Weak sustainability  accepts that critical natural 

capital9  regarded as essential for life, such as stratospheric ozone, tropical forests, and, coral 

reefs, needs to be protected. In strong sustainability, the precautionary principle10 applies to 

safeguarding critical natural capital with much more emphasis on recycling, renewable resource 

management, and enhancement of non-renewable options through resource extraction. Very 

strong sustainability refers to a steady-state economy with local, social, and economic self-

sufficiency. It is based on the redistribution of property rights through burden sharing and 

paying off legacies of ecological damage. It is also engaged in global citizenship through 

educational entitlements (Carter 2001, 200-2; O’Riordan 1996, 145-7). Table 2 summarizes his 

typology of sustainability in detail. The columns outline the degree of attainment in categories 
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corresponding to different level of sustainability. 

Table 2. O’Riordan’s typology of sustainability 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: O’Riordan 1996, 145-147. 

These various efforts to define ecological sustainability have contributed to the 

elaboration of the concept and of the implications of ecological sustainability. However, some 

of these definitions of sustainability are too vague to use as an analytical term for the purpose 
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of this study. Therefore, I define ecological sustainability in two ways, a broad definition and a 

rather narrow definition. Broadly speaking, ecological sustainability can be defined in 

accordance with O’Riordan’s typology which considers various dimensions of ecological 

sustainability such as policy integration, restructuring of economic incentives and community, 

and involvement in international environmental issues. That is, the broad concept of ecological 

sustainability includes not only maintaining healthy environmental system and reducing 

environmental stresses but also developing social and institutional capacity and global 

stewardship.11    

For a relatively narrow definition, I use Goodland’s (1995) definition of input and output 

rules. Goodland defines environmental sustainability as the status that satisfies both rules of 

input and output. Those two rules are: 

1. Output rule: Waste emissions from a project or action being considered should 

be kept within the assimilative capacity of the local environment, without 

unacceptable degradation of its future waste absorptive capacity or other 

important services. 

2. Input rule:  

a. Renewable resource: harvest rates of renewable resource inputs must be kept 

within regenerative capacities of the natural system that generates them.  

b. Non-renewable: depletion rates of non-renewable resource inputs should be set 

below the historical rate at which renewable substitutes were developed by 

human invention and investment. An easily calculable portion of the proceeds 
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from liquidating non-renewables should be allocated to the attainment of 

sustainable substitute (Goodland 1995; 2002; Goodland and Daly 1996). 

Goodland’s definition is useful to develop a theory because it provides clearly defined 

standards of ecological sustainability to analyze the relationship between a nation’s socio-

economic structure and the incidence of violent conflict.12 Therefore, when I refer to an 

ecologically sustainable socioeconomic structure, I mean the socioeconomic structure that 

satisfies the two rules of input and output. Socioeconomic structures that are ecologically 

sustainable have a low rate of pollution and waste emission so that these rates do not exceed 

the pollution and waste absorption capacity of nature. Ecologically sustainable socioeconomic 

structures also have a relatively low rate of dependency on non-renewable natural resources 

while having a high rate of recycling renewable resources. Likewise, ecologically unsustainable 

socioeconomic structures refer to the socioeconomic structures that violate the input-output 

rules. These have a high rate of pollution and waste emission, and they have a high rate of 

dependency on non-renewable natural resources while having a low rate of recycling 

renewable resources.13  

Dividing the concept of natural resources into renewable and non-renewable natural 

resources is useful for a theoretical explanation of the relationship between ecological 

sustainability and violent conflict. This division enables us to understand how renewable and 

non-renewable natural resources are related to conflict respectively.14 I define renewable 

natural resource as natural resources that can regenerate themselves under a suitable 

management regime. Mostly they are biological resources, but they are only renewable if 

extracted more slowly than the rate at which they reproduce. They are also unusable when 
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there is too much pollution in a certain period of time that exceeds the self-purifying capacity of 

renewable resources. Renewable resources include timber, water, air, rangeland, fisheries, and 

livestock.15  Non-renewable resources are those that do not have regenerative capacity. They 

are exhaustible and fixed in overall quantity. Therefore, any use of them in a given time period 

means they are less available for later time periods.  Those are fossil fuels (oil, gas, and coal) 

and mineral resources (uranium and diamonds) (Daly and Farley 2004; Turner, Pearce, and 

Bateman 1993). 

C. The Theory of Eco-Peace 

The term “eco” derives from the Greek oikos, meaning “house.” It refers to the 

interactions between living things and their environments, which includes other living things 

such as plants, animals, microorganisms as well as inanimate factors such as climate, rocks, 

water, and air (Barash and Webel 2002, 460). When it means “house,” it also implies economic 

activities which are composed of consumption and savings in society. I use the term “eco” in 

the theory because this theory attempts to integrate both the ecology and economy in 

explaining the connection with conflict and peace.  

The term eco-peace is not completely new. This term is first used by Oeko-Pax 

Bewegung (translation: Eco-peace movement) by the young neo-Romanists movement during 

the era of the German Empire and the Weimar republic. They were anti-industrial advocates. 

They claimed to deny the industrial system and lived in rural areas. There was a serious conflict 

between Oeko-Pax movement and the labor Anarchists movement during the Weimar period. 

The Oeko-Pax movement reemerged during 1980 under the leadership of Rudolf Bahro (Moon 

1992). Although I use the same term “Eco-peace,” the content of the analysis and the argument 
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are different from the Oeko-Pax movement. While the Oeko-Pax movement claimed to reject 

the existing industrial system itself, I propose that the ecologically unsustainable and 

economically non-self-sufficient aspects and dysfunctions of the industrial system matter, not 

the industrial system itself. Therefore, through the analysis I argue that the modern industrial 

system is the object to be fixed to function better for human beings and nature by correcting its 

dysfunctional aspects.  

With the theory of eco-peace, I present the logic of ecologically unsustainable 

socioeconomic structure that yields environmental degradation, the depletion of natural 

resources, and therefore a lack of economic self-sufficiency. Such systems are more likely to 

engage in violent conflicts than ecologically sustainable system. The theory of Eco-Peace is 

composed of two parts: One is ecological sustainability and interstate conflict and the other is 

ecological sustainability and intrastate conflict.    

1) Ecological Sustainability, Economic Self-Sufficiency, and International Conflict 

The first proposition is that ecologically unsustainable socioeconomic structures produce 

the conditions that encourage aggressive behavior toward other societies or regions in order to 

meet the society’s internal demand for natural resources. Ecologically unsustainable industrial 

socioeconomic structures increase the demand for natural resources. This demand, in turn, 

promotes the initiation of violent conflict toward other societies.16 The details of this process 

are explained in the later part of this chapter.  

This argument is different from the theory of imperialism I summarized in Chapter 1. 

The theory of imperialism argues that the cause of international conflict is the inner 

contradiction of capitalism that leads financial capital to seek foreign markets and raw materials 
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abroad. This results in conflict among capitalist powers as they compete for markets. The theory 

of eco-peace claims that it is the neither the capitalist not socialist system but rather the 

ecological unsustainability of each system that leads to environment and natural resource 

related international conflicts.  

a. Ecological Sustainability, Environmental Degradation, and Resource Depletion 

The logic of the relationship between ecological sustainability and conflict is as follows. 

To produce industrial goods and services, a nation uses elements of its socioeconomic structure 

to extract natural resources from the environment. Industrial structures then processes these 

natural resources into end-products for consumption, and dispose of large amounts of 

dissipated or chemically transformed resources back into the environment as waste (Turner, 

Pearce, and Bateman 1993). In this process of industrial production, ecologically unsustainable 

socioeconomic structures generate the demand for non-renewable natural resources by 

causing environmental degradation and the depletion of natural resources.  

First, an unsustainable socioeconomic structure causes environmental degradation by 

depending heavily on non-renewable natural resources that generate pollution, using harmful 

chemical products such as harmful pesticide, and releasing non-biodegradable waste into the 

environment. Faced with the energy requirements of industry, an unsustainable socioeconomic 

structure relies on the use of non-renewable natural resources such as fossil fuels. The 

extensive use of fossil fuels – i.e. coal, oil - cause environmental degradation in the form of air, 

water, and soil pollution. The use of harmful chemical products and the release of hazardous or 

non-biodegradable waste cause environmental degradation by polluting lakes, river, streams, 

and soil. In addition, this pollution causes further damage to renewable resources throughout 
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ecological circulation chains. For example, acid rain, which is caused by atmospheric sulfur and 

nitrogen oxides that are released by the burning of coal, causes acidification of soil, lakes, and 

streams, the corrosion of materials, retarded growth or even the death of forests, and the 

degradation of ecosystems (Kegley and Wittkopf 1999, 328). Therefore, environmental 

degradation decreases the availability and quality of renewable natural resources such as fresh 

water, timber, and arable land. For instance, low quality water - caused by pollution or the use 

of harmful chemical products such as pesticides - makes it unsuitable for drinking, industrial use, 

and agriculture (Wolf et al. 2005, 81). As a result, it increases the demand for other available 

natural resources.  

Second, unsustainable socioeconomic structures generate a shortage of available 

renewable resources such as fresh water and timber. Mass industrial production and food 

production systems require excessive usage of renewable natural resources, higher rates than 

the regenerative capacity of the natural environment. As mass production proceeds, it requires 

massive usage of renewable resources such as water, and it decreases the quantity of 

renewable resources available in the region. For example, China has experienced serious water 

shortages all over the nation since it began its program of rapid industrialization, which has 

been carried out in an unsustainable way. As a result, the Yangtze – China’s longest river – is 

being depleted (WWF 2007).  

Third, unsustainable socioeconomic structures also cause the depletion of non-

renewable natural resources, such as coal and oil, by the excessive use of them. The depletion 

of natural resources increases the price of those resources by reducing the supply of them. This 

increases the relative level of demand for non-renewable natural resources. In addition, the 
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imperative of limitless economic growth that characterizes this type of system increases 

demand for non-renewable natural resources.  

b. Different Paths to Satisfy the Need for Natural Resources 

As a result of increasing demand for natural resources and decreasing availability of 

them, the ecologically unsustainable society attempts to satisfy the need for natural resources 

in the following five ways. First, it can develop a new technology to substitute needed resources 

at lower cost. This idea of relying on the development of technology for solving environmental 

and natural resource problem is regarded as the technocentric orientation according to 

O’Riordan (1981). The technocentric orientation is defined as “a mode of thought which 

optimistically believes that society can solve all environmental problems, using technology and 

science, and achieve unlimited material growth” (Carter 2002, 73). 

One example is developing and building nuclear power plants to substitute for 

electricity production by coal or oil power plants. France, which does not have oil, coal, or 

natural gas, has 59 nuclear reactors that supply over 78% of its electricity (World Nuclear 

Association 2009). Thus, France can be considered as one of countries that has adopted this 

strategy. Policy makers with a technocentric view promote building nuclear power plants as an 

alternative option because they consider it clean energy because it does not produce 

greenhouse gases (Nuclear Energy Institute 2007).  

However, nuclear power has generated a widespread suspicion about its safety, despite 

its advocates’ claim that it is safe. Accidents such as Three Mile Island and Chernobyl are the 

source of this concern. Recently, an earthquake caused the leak of radioactively contained 

water from a Japanese nuclear reactor in 2007, which raises additional doubts about the safety 
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of nuclear power plants.17 In addition to the safety issue, building nuclear power plants 

generates another type of environmental and political issue: a concern for soil and water 

pollution by nuclear waste. Therefore, nuclear power programs often face resistance from 

environmental groups in many countries. Sometimes nuclear programs face international 

resistances with a political reason that it can be used to building nuclear weapons.  

The technocentric strategy is likely to be adopted when policy-makers have a 

technocentric view on the environmental and natural resource issues. Weak political resistance 

from the environmental movement or environmental political parties contributes to the 

adoption of technocentric strategy as well. 

Second, ecologically unsustainable societies can go abroad to obtain the non-renewable 

resources through trade. This idea is widely supported by neo-liberal economists who promote 

comparative advantage in trade, division of labor in the world economic system, and free trade. 

In order to access needed natural resources, states that advocate free trade encourage 

lowering trade barriers, such as tariffs, to stimulate international trade. They often provide 

political, economic, and military assistance to countries with rich supplies of natural resources 

(Klare 2001; 2004). That assistance includes supporting the supplier country in international 

organizations on such matters as seats in UN Security Council, extending loans, building 

infrastructure, and selling weapons in exchange for rights to exploit natural resources. This 

strategy often goes along with deploying military bases in the natural resource rich regions to 

protect natural resource transportation routes. For example, since its rapid industrialization and 

economic growth during 1990s, China has opened trade routes with many natural resource rich 

countries such as Brazil, Venezuela, Kazakhstan, Uzbekistan, Azerbaijan, Gabon, Chad, Sudan, 



51 

 

and the Republic of Congo. While creating natural resource (especially, oil) import agreements 

with those countries, China has supported Brazil’s bid for a UN Security Council seat and 

provided military aid to those Central Asian and African countries including Kazakhstan, 

Uzbekistan, Algeria, Libya, Egypt, Syria, and Sudan (Klare 2001; 2004). Currently, most 

industrialized countries are using this strategy to gain access to natural resources. As a result, 

competition among nations for remaining non-renewable natural resources is becoming 

aggravated.  

Third, one of the more widely used strategies is to pursue energy efficiency. Examples of 

improving domestic and industrial energy efficiency by government policies include setting high 

mandatory energy efficiency standards for buildings (Sweden), subsidizing home conservation 

(Netherlands), using low-energy light bulbs (Britain). Energy efficiency is primarily achieved by 

using a more efficient technology such as efficient water heaters, improved refrigerators and 

freezers, and advanced building control technologies in heating and cooling (Mark 2007, 86). In 

many other countries where a strong environmental consciousness and green movements are 

present, increasing numbers of consumers have voluntarily chosen a life-style marked by 

energy efficiency by such steps as insulating their homes and using low-energy light bulbs 

(Carter 2001, 306).  

This strategy can be considered one element of an ecologically sustainable 

socioeconomic structure in the sense that it reduces energy consumption levels and changes 

consumers’ behavior toward conservation of natural resources. It is usually used in combination 

with other strategies. However, progress in reducing or containing energy consumption levels 

by using this strategy alone is often very slow unless it is accompanied by other structural 
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transformations of the industrial system toward a more sustainable socioeconomic structure. In 

other words, this strategy produces only marginal gains unless the unsustainable 

socioeconomic structure is fundamentally altered. For example, the US has practiced energy 

efficiency since 1970s without adopting other significant strategies such as dramatically 

increasing the use of renewable energy. As a result, the US is still considered far from 

environmentally sustainable according to Environmental Sustainability Index (ESI) 2002. The US 

is ranked 45th with ESI score 52.9 and it is 17th among 29 OECD countries.  

Fourth, a strategy of transition toward sustainable socioeconomic structure can be 

chosen. This transition includes many dramatic changes in the nation’s socioeconomic structure. 

Among these an extensive degree of recycling and reusing, extensive use of renewable natural 

resources for energy generation and material production, and a significant reduction of air, 

water, and soil pollution. The transition also encompasses fundamental change in the nation’s 

transportation system and community structure to reduce the heavy reliance on fossil-fuels, 

and to develop environmental friendly technologies instead. These changes are usually 

mandated by state policy and enforced with legal means or encouraged with economic 

incentives. For example, Germany has implemented very strict air quality regulations that set 

emission limits for industries and encourage the use of the best available technology (Adolino 

and Blake 2001). Tradable permits system for greenhouse gas emission, one of market based 

instruments, has been widely adopted since the Kyoto Protocol in 1997. In the European Union, 

25 member states are participating (European Commission 2008).  

However, efforts toward this strategy usually encounter fierce resistance from domestic 

energy-intensive industries and business communities on the grounds that it can have adverse 
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effects on their international competitiveness (Carter 2001). For instance, when the U.S. EPA 

(Environmental Protection Agency) introduced new regulations regarding ground-level ozone 

and particulate matter in 1997, a broad coalition of industries mobilized against the new 

standards as being too costly and scientifically unproved. Consequently, the new regulations 

were challenged in a federal appeals courts and the court sided with industry in 1999 (Adolino 

and Blake 2001, 332). Even in Germany, where the most successful green party exists, an effort 

to extend the CO2 tax has failed due to opposition from German industrial associations (Adolino 

and Blake 2001, 340-341).  

Thus, many attempts toward the transition often fail to achieve a national consensus 

despite strong political support from environmental movement groups and political parties. In 

spite of these social conflicts, some countries – mostly Northern European countries such as 

Sweden, Norway, Finland, and Denmark where the political culture of public acceptance of high 

taxation is present - are on their way toward developing sustainable socioeconomic structures 

by adopting strong public policy packages such as eco-taxes (taxes on the discharge of 

pollutants or harmful products) and subsidizing and protecting renewable energy sectors. Eco-

taxes are levied on pollution or on the goods whose production generates pollution. 

Government decides the ambient standard of pollution and sets taxes at a level that will 

achieve the outcome. France has adopted a tax on sulphur emissions, while Australia, Germany, 

France, and Canada levy taxes on water effluent discharges (Carter 2001, 296). With regard to 

protecting and subsidizing the renewable energy sector, Denmark, Germany, and Spain have 

adopted generous price tariffs in order to boost wind energy. In California, tax breaks were a 

catalyst for the development of wind energy (Carter 2001, 304). In the cases of successful 
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transition so far, the share of renewable energy in electricity generation in those countries is 

99.5% (Norway), 74% (New Zealand), 66% (Austria), 58% (Switzerland), and 47% (Sweden) in 

2005 (European Environmental Agency 2005, 408-523).  Also, according to the ESI 

(Environmental Sustainability Index 2005), 15 out of the 146 countries for which data are 

available have earned an ESI score of 60 or more, which can be regarded as relatively 

sustainable.    

Fifth, the society can initiate territorial expansion or invasion to gain access to and 

control over non-renewable natural resources. This strategy becomes more likely under certain 

circumstances. First, political conditions such as the presence of a strong environmental 

movement might preclude choosing technological solutions. It is often very difficult to build 

further nuclear plants - which is one technological solution - where there are strong domestic 

environmental movements. In the case of the United States, building new nuclear plants has 

been stopped since 1985 by the influence of environmental movements and the nuclear plant 

accidents at Three Mile Island, and Chernobyl. 18  Moreover, while nuclear energy could 

substitute the generation of electricity for home and industrial use, it is not a substitute for oil 

in freight and passenger vehicles. Second, economic conditions such as severe competition over 

natural resources make trade a less viable option. Access to non-renewable resources through 

trade is becoming very competitive and often unstable. As the Third World countries embark on 

unsustainable economic development of their own, competition for access to non-renewable 

natural resources has been aggravated. For instance, China - one of the most rapidly developing 

countries – is competing with the United States for oil access all over the oil rich regions such as 

Algeria, Nigeria, Cameron, Gabon, Republic of Congo, Angola, Kuwait, Qatar, United Arab 



55 

 

Emirates, Oman, and Uzbekistan to name a few (Klare 2004). India is also competing 

aggressively with China for natural resources in resource rich countries like Nigeria and 

Kazakhstan. While trade between China and African countries has grown tenfold from $4 billion 

in 1995 to $40 billion in 2005, India’s bilateral trade with African countries also has increased to 

about $12 billion for the same year.19   

Often unstable political situations in regions that produce non-renewable resources 

make trade an unreliable option. The two oil crises of 1973 and 1979 were triggered by Arab-

Israel conflict and the Iranian revolution. Ongoing disputes and political instability in the 

Caspian Sea region that includes newly independent states such as Azerbaijan, Kazakhstan, and 

Turkmenistan also cast doubts over the production and delivery of energy supplies (Klare 2001, 

100-107).   

Third, the transition toward sustainable socioeconomic structure often fails against 

resistance from the business community generally and energy-intensive industries specifically. 

Many business and producer groups and fossil-fuel industries oppose the transition because the 

transition process would entail more costs for business and producer groups. They argue that 

such transitional efforts could undermine their international competitiveness. For fossil-fuel 

based industries, it could also mean reduced market share or the loss of their investment. Thus, 

without the presence of strong political parties, the support of environmental movements, and 

public consensus, this resistance is difficult to overcome. In 1993, President Clinton failed to 

attain congressional support for his proposal “Btu tax” – a broad based tax on the heat content 

of fuels. Lobbying from fossil fuel industries effectively thwarted this effort. In Britain, a climate 
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change levy introduced by the Blair government was diluted by lobbyists from energy industries 

(Carter 2002, 306; Hempel 1999, 298).      

Therefore, when those other strategies are neither sufficient to ensure stable natural 

resource supplies nor feasible in a short period of time, ecologically unsustainable societies face 

increasing or potential future gaps between the demand and supply for needed non-renewable 

natural resources. An option left for an ecologically unsustainable society is to use military 

threats, territorial disputes, territorial expansion, or invasion to secure access to scare but 

essential non-renewable resources.  

The society’s concern about the issue of energy self-sufficiency which stems from 

ecological non-sustainability is well expressed in the case of Japan in 1936.  

“Our economic future depends on supplies of raw materials which we can obtain 

economically only from foreign countries. Thus our progress is inevitably bound up with 

that of the countries from which we must buy” (Porter 1936).  

It is widely suspected that the Japanese attack on Pearl Harbor in 1941 was due to the 

conflict between America and Japan over access to and control over Indonesian oil, which was 

critical for the survival of Japan’s newly developed industrial system (Heinberg 2003).  Although 

the so called “peace constitution” prevented Japan from having any military forces for 

aggressive purposes after the end of the World War II, Japan has kept a strong military force 

under the name of the “self-defense force”. Japan is also considering amending its constitution 

to allow the use of military forces abroad as a means of settling international disputes. Japan 

has passed a law that allows its self-defense force to go abroad. It sent troops to Iraq in support 
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of US’s war in Iraq in 2003. Public opinion to amend the constitution is becoming stronger at 

the same time that regional conflicts with South Korea and China deepen regarding the small 

islands of Diaoyitai/ Senkaku and Dokdo, which have large fisheries and presumably natural gas 

underneath the seabed.  

In some cases of conflict over natural resources, like water conflicts between Egypt and 

Sudan in the Nile basin, it is obvious that the conflict is initiated for access to needed natural 

resources. However, in many cases, the initiation of this type of conflict is not declared as a 

means to obtain natural resources from the other country. They are often disguised under 

justified causes such as the spread of certain ideologies, changes of unjust political regime types, 

historical-territorial claims, preemptive threat or attack for defense, and international or 

regional peace. For example, disputes over Paracel Islands and Spartly islands between China, 

Malaysia, Philippines, Taiwan, and Vietnam in South China Sea, sovereignty claims over 

Diaoyitai/ Senkadu Island between China and Japan in East China Sea, and sovereignty claims 

over Dokdo between Korea and Japan in East Sea of Korea are not depicted as disputes over 

natural resources. Participants initiate disputes with historical-sovereignty claims. However, 

those disputes have a common factor: those areas are expected to have large reserves of oil 

and natural gas underneath the sea.20 And those disputes came on the scene fairly recently, 

which is the time that competition for natural resources are becoming severe. They had not 

arisen for over 30 years after the end of World War II. 

 In the case of Spratly Island, while there is no agreement on how much natural 

resources are there, the Chinese Ministry of Geology and Mineral Resources reported that the 

potential for the entire South China Sea is as much as 130 billion barrels of oil or the equivalent 
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in natural gas, which is larger than the combined reserves of Europe and Latin America (Denoon 

and Brams 2001, 207-208; Klare 2001, 119). 

c. Ecological Sustainability and the Initiation of Interstate Conflict 

Usually, the initiation of this type of conflict is possible only with sufficient military 

capabilities and favorable political circumstances. For societies that do not have sufficient 

military capabilities, it would be difficult to initiate conflict with other societies that have 

stronger military capabilities. Therefore, some countries often prepare for these situations by 

increasing their military spending. For instance, China is one of the most rapidly growing 

economies in the world. But it has built this growth momentum by means of unsustainable 

modes of industrialization. To ensure its access to the natural resources needed to sustain the 

growth of its industrial sector, China increased its military expenditure by 17.8% in 2007 

compared to 2006.21 During the past decade, China has increased its military spending 

threefold in real terms. At the global level, military spending, which had declined after the end 

of the Cold War, is rising again (Stockholm International Peace Research Institute 2007; 

hereafter SIPRI). The world’s top five spenders are highly industrialized nations such as the US, 

Japan, Britain, France and China (SIPRI 2007).  

Political circumstances such as approval of Congress to initiate war or national 

consensus on the declaration of war can be another condition that allows the initiation of 

violent conflict over natural resources. In democratic societies, it is often essential to gain 

sufficient support from the legislature or the public in order to initiate military attack toward 

other countries. 
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Other factors, according to the literature on interstate conflict, that might affect the 

propensity of societies to engage in such interstate conflicts include whether a society has a 

democratic regime or not, whether a society has extensive interdependency with other 

societies through trade, whether a state has many alliances or not, whether there has been 

dramatic population growth in the society, or whether a society has experienced rapid 

economic growth or decline (Bennet and Nordstrom 2000; Goldstein 1988; Gowa 1994; 

Rousseau et al. 1996; Russet and Oneal 2001; Smith 1995). These factors will be considered as 

control variables. I discuss these other factors in the research design section in Chapter 4.  

Regarding those other factors, a couple of cases can be described to show how different 

paths can be made from common ecological non-sustainability. Japan, as the world’s third 

largest consumer of oil, is a country that heavily depends on imported oil for its industry. Japan 

initiated the Pacific War in 1941 by attacking Pearl Harbor. However, Japan has not initiated any 

further militarized conflict since the end of the World War II. What factors, then, have 

contributed to explain the different paths that Japan pursued before and after World War II? 

The several conditions indicated in the theory of eco-peace offer some explanations for this 

question.   

First of all, both before and after the World War II, Japan has had an ecologically 

unsustainable socioeconomic structure and has always been heavily dependent on foreign oil.  

As a country with the world’s second largest military expenditure, Japan also has sufficient 

military power to initiate militarized conflict with other nations (NationMaster 2009). However, 

other conditions have contributed to Japan’s different (non-militarized) path in the post-World 

War II era. One suspected reason that Japan attacked Pearl Harbor in 1941 is American control 
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of Indonesian oil and oil supply routes to Japan. Not being in alliance with the US and losing its 

oil trade route, Japan’s leaders believed they did not have any other choices but to attack 

America. That is, in 1941, the alliance and trade situation was not favorable for Japan, leading it 

to initiate violent interstate conflict. The situation for Japan after the World War II, however, 

has changed. Despite having a similar socioeconomic structure which is not ecologically 

sustainable, Japan now maintains a strong alliance relationship with the US, which once 

attempted to cut Japan’s oil supply route. Japan also maintains diverse trade relationships with 

various countries including Free Trade Agreements (FTAs) with Mexico, Malaysia, Philippines, 

and Thailand. In addition, and most importantly, the political conditions in Japan do not allow it 

to threaten or use force as a means of settling international disputes (The Constitution of Japan, 

art.9). The so called “peace constitution” has prohibited Japan from taking aggressive military 

action toward other countries. These conditions – alliance, trade, and the political constraint of 

the Japanese Constitution – have led Japan to a different path from the one pursued before 

World War II. However, as has been mentioned in the previous part, Japan has been constantly 

attempting to amend its constitution so that it can deploy military forces abroad to resolve 

international disputes.   

Other cases that can be compared are those of Singapore and Israel. Both Israel and 

Singapore suffer from severe environmental degradation, and they are highly dependent on 

imported energy resources for their industries. Both Israel and Singapore have strong militaries 

that spend 7.3% (Israel) and 4.9% (Singapore) of their GDP respectively. Their armed forces are 

considered very advanced and powerful in each region (Institute for Middle East Understanding 
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2009).22 Why, then, has Singapore not initiated interstate conflicts while Israel has been 

constantly involved in violent conflicts with its neighbors?  

One of main differences between two states is their trade conditions. Singapore has an 

extensive range of trading partners. It has 14 bilateral and multilateral trade agreements and 

maintains diplomatic relations with 175 countries. Therefore, Singapore imports energy from 

diverse sources and is a major oil refining and trading hub. Moreover, local companies of 

Singapore have been active in overseas energy exploration and production (Energy Information 

Administration 2006). In contrast, Israel’s trade relations are very limited compared to those of 

Singapore. Israel’s trade relationship is mostly with the United State, the European Union, and 

some other countries such as China, Canada, and Turkey. Regarding energy imports, in 

particular, Israel’s trade routes are neither diverse nor stable. Having conflicts with oil rich 

Middle East countries, Israel’s trade with Arab countries is minimal. Israel gained access to 

Egyptian oil fields in Sinai after the Six-Day War in 1967. After the Camp David peace accord, 

Israel returned the fields in 1979 but was still able to purchase oil from Egypt. However, Israel 

had to look elsewhere to satisfy its energy needs as Egypt’s energy demand for its own 

domestic population increased and Israel’s demand for oil increased as well. As a result, the 

fraction of Egyptian oil in Israel’s oil imports had shrunk from one-third in 1995 to one-eighth in 

2000, and Israel was forced to look elsewhere for its energy supply (Engber 2006).  

One interesting thing with regard to Israel’s search for stable energy sources is that 

Palestine, which is a conflicting neighbor of Israel, is estimated to have rich oil and natural gas 

reserves in Gaza. Palestine is reported to have a gas field that has at least 1.4 trillion cubic feet 

of gas. The gas field, Gaza marine 1, was found by BG Group in partnership with Palestine in 
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1999. However, despite Palestinian expectations, Palestine was not able to develop it for its 

own use or sell it abroad. Palestine’s own needs are so small that it was not economical to 

develop the field, and Israel, a potential consumer of Palestine’s oil and gas, blocked a 

Palestinian proposal that would have allowed Palestine’s gas to fuel electric power plants in 

Israel (Bryce 2005). It is suspected that Israel has thwarted Palestine’s effort to develop the gas 

field because Israel has not wanted to empower the Palestinian government with revenue from 

the gas field.23 In addition, it is also suspected that Israel wants Palestine’s oil and gas for its 

own use due to its increasing energy demands (Chossudovsky 2009; Martha Rose Crow 2009).  

Another difference between Singapore and Israel is whether they are making a 

transition toward an ecologically sustainable society. Singapore had traditionally relied on 

imports of water from Malaysia. However, Malaysia often used the threat of cutting off the 

water supply as an instrument of political pressure. In addition, the Malaysian government tried 

to increase the price of water as the water agreements between two countries are due to 

expire by 2011 and 2061. The Malaysian government’s attempt to manipulate water supplies 

generated disputes over the price of water. In the face of Malaysian’s threats and pressure, 

Singapore has pursued the extensive water recycling and self-sufficiency policies. As a result, 

Singapore has been able to reduce its dependence on imported water from Malaysia, and the 

potential of conflict over water between two countries has decreased (Lee 2003). Although 

Singapore has not pursued a complete transition to a sustainable society, which includes 

replacing fossil fuel energy with renewable energy sources, the extensive water recycling policy, 

which is a part of the transition, has generated a pacifying effect on potential disputes over 

water.    
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On the other hand, Israel has not pursued policies aimed at the transition toward a 

sustainable society, despite having similar disputes over water with Palestine. From the 

beginning of the state of Israel, Israel has needed a water system that could support not only 

the indigenous people but also the influx of huge numbers of Jewish immigrants. However, 

Israel has constantly suffered from a shortage of water, and one of major reasons for such 

shortage is its water-intensive commercial agricultural system.24 Such an agricultural system is 

not ecologically sustainable because it extracts excessive water from aquifers. As a result, 

Israel’s water demand has exceeded the supply by more than ten percent, and the deficit has 

been covered by over-pumping aquifers which are shared with Palestine. Water tables in some 

parts of Palestine have dropped due to the over-pumping, and some wells became exhausted 

or infiltrated from the Mediterranean. Moreover, Israel has restricted the number of wells 

Arabs can drill while Israeli settlers in the West Bank consume water at about four times the 

rate of their Arab neighbors. Since 1967, Israel also has blocked Palestine people from drilling 

new wells for agricultural purposes. Consequently, Palestine’s agriculture has suffered from the 

shortage of water, and many West Bank Arabs have abandoned farming.  

Water scarcity and its effect on Arab agriculture are deemed to have contributed to 

Palestinian grievance which led to armed uprisings against Israel (Homer-Dixon, 1994). The 

shortage of fresh water in Israel also arguably led Israel to be involved in the Six-Day War. 

Israel’s withdrawing water from Jordan River for National Water Carrier evoked Arab nations’ 

armed reaction, resulting in the outbreak of the Six-Day War in 1967 (Grunfeld 1997). In fact, 

Israel has tried to manage its scare water resources by promoting efficient water use, based on 

water saving techniques such as computer-controlled irrigation systems. However, without 
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moving toward sustainable agriculture and extensive water recycling, such methods were 

inadequate to reduce water related disputes with neighboring countries.  

These cases show that different paths from the common root cause of ecological non-

sustainability can be based on several conditions: the existence of available trade routes, the 

successful transition toward ecological sustainability, and favorable political opportunities to 

initiate aggressive military action toward other countries. 

As it has been shown, an unsustainable socioeconomic structure generates demand for 

natural resources from abroad in the face of decreased availability of natural resources within a 

society. This scarcity is caused by environmental degradation and the depletion of renewable 

and non-renewable natural resources. When alternative options such as the development of 

alternative technology, international trade, and transition toward an ecologically sustainable 

socioeconomic structure are either unavailable or not achievable in the short term, the society 

initiates interstate conflict in order to gain access to needed natural resources under the 

condition that it has sufficient military capability and favorable political opportunities. From this 

theoretical argument, it can be hypothesized that the more the socioeconomic structures of the 

societies are ecologically unsustainable, the more likely the societies are to initiate the use of 

military force to obtain non-renewable natural resources. This relationship between ecological 

sustainability and interstate conflict is summarized in the figure 4.  
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Figure 4. The Logic of Ecological Sustainability and Interstate Conflict  
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2) Ecological Sustainability, Development, and Intrastate Conflict 

So far, the first part of the theory has focused on conflict at the interstate level. The 

second part of the theory focuses on conflicts in the intrastate level as they relate to ecological 

sustainability of a nation’s socioeconomic structure. I explain how the Third World societies 

adopted ecologically unsustainable development strategies since the end of World War II and 

how ecologically unsustainable development in the Third World makes intrastate conflict more 

likely.  

Throughout the theoretical explanations that follow, I hypothesize that the spread of 

ecologically unsustainable development to Third World societies generates conditions that 

motivate conflict and war in the Third World societies. I argue that conflicts arising from both 

environmental scarcity and natural resource abundance can be two different phenomenon that 

are generated from the same structural cause of ecologically non-sustainability. In other words, 

those two arguments that look contradictory at a glance – environmental scarcity and natural 

resource abundance - can be understood in a consistent way in the context of ecological non-

sustainability. The logic of environmental and natural resource related intrastate conflicts is 

explained as follows.  

a. The Lost of Ecological Sustainability in the Third World 

The ecologically unsustainable development has spread to Third World societies from 

advanced industrialized societies. This ecologically unsustainable mode of development has 

contributed to intrastate conflicts in the Third World societies by generating environmental 

degradation and natural resource depletion.      
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Advanced industrialized societies have promoted their ecologically unsustainable mode 

of development in Third World societies since the 1960s. However, the imposition of 

unsustainable modes of industrialization changed the socioeconomic structure of the Third 

World societies. By adopting unsustainable patters of industrialization, agricultural practices, 

fishing, and logging, many Third World societies have lost their ecological sustainability.  

For example, the so called “green revolution” has caused the excessive use of chemical 

pesticides. Eventually, this has resulted in crop varieties that are very susceptible to pest 

attacks as insects become resistant to the pesticide. Also, beneficial natural enemies of pests 

are killed by pesticides causing new pest outbreaks (D. Pimentel and M. Pimentel 1990). 

Although the “green revolution” produced initial increases in agricultural production, the effect 

of the green revolution has dissipated, with declining yields of crops in some areas and the 

increased cost of buying chemicals and machinery that are needed for these “modern” ways of 

agriculture (Khor 1996).25  

In addition, in countries that abandoned traditional forms of agriculture in favor of mass 

production of export crops, land ownership has become concentrated in the hands of those 

who could convert land use to export crops. As a result, peasant smallholders and tenants were 

displaced from the land, and they are consequently relegated to the status of landless seasonal 

wage labors. This result created new sources of conflict between displaced landless wage 

laborers and agro-export entrepreneurs (Mason 2004; Paige 1975).  

Fishing methods that use trawlers have caused overfishing that has contributed to a 

decrease in fish stocks in many parts of the Third World. Massive deforestation and mining by 

multinational corporations has resulted in massive soil erosion. The massive soil erosion 
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occurred through the removal of tree cover and the loss of top soil, reduced intake of rainwater 

in catchment areas, increased flooding in rural and urban area, not to mention climate changes 

(Khor 1996).  

b. Common Cause, Different Paths to Environmental and Natural Resource Conflict 

As the Third World societies became ecologically unsustainable, the environmental 

degradation and natural resource depletion have occurred. Those lead to intrastate conflicts 

through several different paths such as civil unrest, secession, and revolution. Those different 

paths are described in the following section.    

Multinational corporations, foreign investors, and local elites and governments in Third 

World societies are often the main actors in the process of degrading the environment in the 

Third World societies. Multinational corporations or foreign investors, in collaboration with 

local elites who control local resources, extract natural resources such as timber and minerals. 

Often, the governments in the Third World take the world market oriented development 

approach that sells high value natural resources. The development approach is often advised 

and supported by international organizations that are mainly led by advanced industrial 

countries. The Washington Consensus, which is a set of commonly shared policy prescriptions 

advised by Washington-based institutions such as International Monetary Fund(IMF) or World 

Bank, have encouraged Third World  governments to open their economies to trade and foreign 

direct investment, and to privatize state enterprises (Williamson, 1989). As a result, 

multinational corporations were able to extract natural resources from those rich in natural 

resources. This development strategy often causes massive destruction of the local 

environment as described in the following case.   
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In most cases, local communities where the resources are located have usually 

maintained a self-sufficient way of life with their environment for centuries. They are neither 

informed nor consulted about resource extraction projects. The excessive extraction of 

environmental resources generates severe environmental degradation and threatens the living 

and survival of indigenous people. This leads to conflicts between resource extractors and local 

population. Violent conflicts of this sort have happened in places like Bougainville, Nigeria, and 

Indonesia. Many of these conflicts include small-scale skirmishes that involve roadblocks, acts 

of sabotage, human right violations by state or private security forces, and in the extreme, a 

war of secession, as was in case with the Bougainville rebellion against Papua New Guinea 

(Klare 2001; Renner 2002).    

In the case of Papua New Guinea (PNG), a country rich in natural resources, the 

government of PNG undertook a development strategy that focused heavily on the export of 

minerals such as copper and gold in order to gain financial resources for the development of 

the country. However, the PNG government neither conducted any environmental impact 

studies on mining nor attempted to limit environmental damage from mining. The methods 

used in extensive mining are ecologically unsustainable because the extraction process not only 

depletes natural resources but also severely damages the local environment. Nevertheless, the 

development strategy was supported by the International Monetary Fund and the World Bank.  

Copper mining in PNG is carried out by Bougainville Copper Ltd. (BCL), which was 

formed by London-based Rio Tinto Zinc (RTZ) and its Australian affiliates Conzinc Rio Tinto (CRT). 

Their operation has generated severe environmental degradation. BCL mining operations took 

over vast areas of agricultural land. A crater of 7km 2  by 500 meters deep was dug during the 
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mining process. Significant amount of poisonous tailings were disposed of in the local river. The 

disposal of tailings resulted in chemical pollution by heavy metals such as zinc, copper, 

cadmium, and mercury. As a result, the local river system was blocked by tailings and 

contaminated, causing a loss of drinking water and fisheries. No more fish were able to live in 

the river, and river water was not suitable for use by local people (Boge 1999; Klare 2001).  

The significant loss of available environmental resources threatened the survival of local 

people’s traditional way of life. Significant portions of the revenue from mining went to the 

central government and foreign shareholders: 62 percent of BCL gross revenue went to central 

government and foreign shareholders received 33 percent. Only 4 percent went to local 

governments, and local landowners received 1 percent of revenues without any additional 

compensation for local damages. Landowners and other locals developed a view that mining 

had destroyed the base of their survival and that they were being exploited for the benefit of 

others. As a consequence, locals formed the Bougainville Revolutionary Army (BlA) and seized 

control of the mines. In 1990, they seceded from Papua New Guinea and declared their 

independence (Boge 1999; Klare 2001, 195-198). In response, PNG government invaded 

Bougainvile. However, the PNG government’s attempt to reestablish control over the island 

through military action failed. The armed conflict between secessionist and government troops 

lasted until a permanent truce was signed in 1998 (Klare 2001).  

The industrial process of mass production also causes shortages of water and the 

degradation of water quality near industrial sites besides generating other forms of pollution as 

well. These changes contribute to environmental scarcity and threaten the livelihood of many 

peasants, fishermen, and logging workers. As a result, grievances arise among the population, 
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many are forced to migrate to other regions, and social conflicts of various forms often arise. 

According to the WWF report, many large rivers in the world suffer from a shortage of water 

due to over-extraction and pollution. The Yangtze River in China is devastated by 

unprecedented pollution due to large-scale industrial development and agricultural runoff. The 

Ganges River in India faces a water shortage as a result of over-extraction for agriculture (WWF 

2007). And this shortage of water drives intrastate conflict. Thousands of farmers clashed with 

police and several people died in riots in Shandong province of China in 2000. The motivation 

for the riots was a government plan to divert irrigation water to cities in order to support 

rapidly growing industries that require a large amount of water in the production processes 

(Wolf et al. 2005, 88). As a result of this type of industrial development, water has been 

polluted and drained near those industrial cities.  

In addition to environmental degradation and depletion of renewable natural resources, 

non-renewable natural resource exploitation also produces grievances and civil strife within a 

state. Excessive use of non-renewable resources by population and industries in rapidly growing 

urban areas has resulted in a shortage of non-renewable resources. In some cases, this drives 

the society to looks for supplies of these resources from other places. When the benefits of 

natural resource extraction go to only certain ethnic or religious groups within a state, it often 

causes intrastate conflicts. For instance, in the face of increased demand for non-renewable 

resources, the Chinese government is building a pipeline from the Tarim river basin and 

Taklamakan desert in isolated western Xinjiang Province to coastal cities of Shanghai and 

Beijing. However, this project has caused resentment among many of the Xinjiang province’s 

7.5 million ethnic Uighur Muslims because people from Xinjiang receive little benefit from their 
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own energy reserves. While the energy production is consumed by China’s coastal cities, most 

of tax revenues - 75 percent - collected from Xinjian’s oil fields go directly to the central 

government in Beijing.26   

Environmental scarcity caused by unsustainable development practices often produces 

migrants and refugees, which can generate identity conflicts. Homer-Dixon and other scholars 

show evidence of the links that connect environmental scarcity, migration, and group identity 

conflict using the cases of Bangladesh and Northeast India, Pakistan, and South Africa (Homer-

Dixon 1994; Homer-Dixon and Blitt 1998; Percival and Homer-Dixon 1998).  

For instance, in the case of South Africa, the apartheid regime relegated the black 

population to areas with a fragile environment marked by thin top soil that is not suitable for 

agricultural production. Moreover, soil quality was degraded by the overuse of agrochemicals 

and by acid rain that caused soil acidification. Acid rain resulted from the heavy reliance on coal 

in South African industries. Water pollution from industrial sources and seepage from coal 

mines also threatened the quality of river and ground water. These environmental scarcities 

were intensified because powerful groups took control over scarce resources. Twenty percent 

of farmers controlled up to eighty percent of land and three or four landholders owned eighty 

percent of the livestock grazing on communal land. Environmental scarcity combined with the 

control of resources by small powerful groups to produce devastating poverty. In order to avoid 

the poverty, the poor migrated to urban areas. However, in urban area, the apartheid system 

ensured black townships were built on sites not useful for the white community. The black 

population, concentrated in a limited area, faced inadequate access to basic services such as 

electricity, water, and sewage disposal facilities. As resources became scarce, powerful 
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warlords mobilized their communities to seize resources in neighboring township. In response, 

township youths organized military style units to defend their areas and counter-attack 

squatter areas. In 1990, The Reef Township War broke out between migrant workers and 

residents of townships in regions around Johannesburg (Percival and Homer-Dixon 1998). 

  Moreover, environmental scarcity increases state vulnerability by increasing demands 

on the state from society and decreasing sources of revenue and taxes for the state to meet the 

demand as explained below. The demands on the state increase due to reduced agricultural 

production, migration to urban areas, and economic hardship. However, state revenue 

decreases because of reduced economic productivity and therefore reduced taxes (Homer-

Dixon and Blitt 1998). Unless farmlands are converted to industrial production, which might 

take a while to build, it is inevitable that the state will face decreased revenue.   

Environmental scarcity further weakens the state’s capacity, legitimacy, and cohesion by 

exacerbating intra-elite competition. Natural resource scarcity generates both winners and 

losers among elites competing for control over scarce resources. This competition can be 

between the state and social elites or among elites within the ruling party and military or both. 

While the winner groups are able to take benefits from capturing and monopolizing scarce 

resources, loser group may suffer. Winners become more able to increase their own wealth and 

to influence state policy in their favor.  

As rifts among elite groups grow, state cohesion and the legitimacy of the state are 

jeopardized. Moreover, the competition for scarce resources generates a pool of political 

entrepreneurs from loser groups who are willing to mobilize social groups to challenge the 

regime. However, weak states without sufficient revenue from taxation do not have the ability 
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to manage social conflict through accommodative reforms. The state faces an impossible 

situation: the state neither can raise more revenue without increasing grievances among 

marginalized groups, nor can it rely on patronage, spoils and other forms of corruption to 

maintain the loyalty of elites within the regime without further weakening the state’s 

legitimacy. Therefore, state’s capacity to address the problems declines and the state fails to 

settle the dust. This situation elevates the risk of intrastate conflict. This is the pattern of “state 

failure” in environmental conflict that Homer-Dixon describes (Homer-Dixon 1999; Homer-

Dixon and Blitt 1998; Kahl 2006).  

In addition to the state failure case in environmental conflict, Kahl (2006) contends that 

there is a “state exploitation” case as well. According to Kahl, state exploitation is a top-down 

process, in contrast to the state failure case, which is bottom-up process. Kahl contends that 

“the state failure hypothesis largely focuses on cases which show “bottom up” dynamics in the 

sense that state weakness opens up political space for social groups to direct violence upward 

toward the state or sideways toward one another.” Alternatively, Kahl argues, “civil strife can 

also emerge through a top-down process in which state elites engineer and direct violence 

downward toward social groups” (Kahl 2006, 12). 

State exploitation occurs when rising grievance and social conflict threaten a regime. 

The threats can undermine the viability of the regime if the rising social demands are not met. 

Therefore, state elites look for strategies that will stabilize their social support to stay in power. 

Tragically, state elites sometimes decide to instigate intergroup violence as a means of diverting 

attention away from regime’s failings. The strategy is also intended to ensure that key social 

groups depend on the state for their physical well-being. State exploitation is more likely to 
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spawn civil strife when political institutions are exclusive in the sense that decisions are made 

by a narrow clique of state elites and their allies. In an exclusionary state, state elites and their 

allies have the power to manipulate social schisms in order to pursue their narrow self-interests. 

The insecurity generated by state-sponsored intergroup violence provides incentives for key 

social groups to support the regime. Once they are allied with regime, their chances sharing in 

the spoils from victory increase. Kahl shows examples of state exploitation with cases of Kenya 

and Rwanda.  

In the case of Kenya, environmental degradation such as soil erosion and desertification 

led to an acute scarcity of arable land and substantial rural-to-urban migration during the 1980s. 

As the urban population increased, Kenya’s urban social problems worsened. The supply of 

urban infrastructure and services such as housing, health care, education, sanitation, and 

transportation services could not meet the demand, and this led to an enormous expansion of 

urban slums. Moreover, the Moi government’s pro-Kalenjin ethnic group bias in the provision 

of political and economic opportunities generated a sense of relative deprivation among non-

Kalenjin ethnic groups such as the Kikuyu and the Luo ethnic groups. In addition, declining 

opportunities for jobs and income caused by economic stagnation in 1980s combined with the 

enhanced level of expectation arising from the relatively high level of education in Keyna to 

threaten the survival of the Moi regime and his ethnic allies. 

By 1990, the urban middle class pushed for political liberalization and democratization 

including strong demands for a multiparty system. Protests accelerated especially in the regions 

that were hit by environmental stress. Moi’s regime perceived the protest as an attempt to 

topple from power the Kalejin ethnic groups and their allies. In order to maintain power, Moi 
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orchestrated ethnic violence that exploited existing societal schisms in the Rift Valley, Nyanza, 

and Western Provinces. State elites used opportunities that came from interethnic grievances 

over land scarcity and environmental stress to stir up civil strife. 

State politicians such as the Home Affairs Minister and an adviser to Moi gave speeches 

to Kalenjin ethnic groups that instigated fights with other ethnic groups to keep their land rights 

and protect the government of President Moi. They manipulated grievances involving pastoral 

groups (Kalenjin, Maasai, Samburu, and Turkana) and farmers from other ethnic communities 

(the Kikuyu, Kisii, Luhya, and Luo). That is, the violence resulted from a calculated attempt by 

the Moi government. Weak political institutions in Kenya also played a permissive role in the 

onset of violence by not constraining state elites to agitate ethnic groups against one another. 

As a consequence, ethnic clashes broke on October 29, 1991 in the Rift Valley Province, 

and in 1992 the violence spread to other regions such as the Nyanza province and the Western 

province in Kenya. Approximately 100,000 people were displaced within the first six months of 

fighting. At least 1,500 people were killed between 1991 and 1993. Kahl contends, through his 

case study of Kenya, that environmental stress provided both the opportunities and incentives 

for state exploitation (Karl 1998).  

In sum, ecologically unsustainable development in the Third World results in the 

following three types of intra-state conflict. First, it triggers civil unrest by farmers or others 

victimized in areas where environmental exploitation occur. Second, secession occurs where 

resources are concentrated in areas where regional ethnic groups live. Third, it also leads to 

revolution when elite groups conflict over control of the state.   
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c. Environmental Scarcity and Eco-Peace 

Those scholars who focus on the effects of environmental scarcity on intra-state conflict 

attribute the main cause of environmental scarcity to population growth and the resulting 

increased demand for natural resources (Goldstone 1999; Homer-Dixon 1994; 1999; Homer-

Dixon and Blitt 1998; Kahl 2006). Based on the Malthusian notion that exponential population 

growth would outpace the ability of the planet to provide for human needs, neo-Malthusians 

argue that environmental scarcity results from the interaction between population growth, 

environmental change, and unequal resource distribution. But they neglect the effects of 

ecologically unsustainable socioeconomic structures and unsustainable development practices 

that generate excessive consumption of natural resources and environmental degradation, 

which in turn cause shortages of renewable natural resources. Instead, neo-Malthusians 

attribute a root cause of environmental scarcity and the following environmental conflict to 

population growth.  

The theory of eco-peace pays attention to the way that people build and structure their 

society and economy. While neo-Malthusian scholars regard environmental change as a 

consequence of human population growth, the theory of eco-peace considers environmental 

changes as a result of a certain type of socioeconomic structure and development practice. In 

other words, environmental changes are the product of ecologically unsustainable 

development practices, not naturally occurring phenomenon that accompany the mere growth 

of human population. Therefore, the theory of eco-peace hypothesizes that the ecological 

sustainability rather than environmental scarcity is a root cause of environmental conflict.     
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d. Natural Resource Abundance and Eco-Peace 

The natural resource abundance argument proposes that countries with abundant 

natural resources - rather than environmental scarcity - are more likely to experience intrastate 

conflict. On that argument, I would note the following points. First, Collier and Hoeffler’s 

lootable resource model is only related to cases with easily lootable resources such as 

secondary diamonds rather than general natural resources such as timber, coal, and oil. Their 

model is not applicable to many intrastate conflicts with other resources that are not easily 

lootable such as primary diamonds, oil, and other minerals. Those resources require capital 

investment and technology to exploit. This makes it difficult for rebel groups to plunder such 

resources. Therefore, the dynamics Collier and Hoeffler describe – that private gains from 

lootable resources enable rebel groups to overcome collective action problem and acquire the 

financial viability to sustain fighting – are limited in applicability to a small subset of natural 

resource related conflicts. Moreover, their model has been shown in some studies to be more 

relevant to explaining conflict duration than onset (Ross 2004; Fearon 2004).  

Second, natural resource abundance arguments that link the existence of rich natural 

resources and intrastate conflict overlook the possibility that a certain mode of development 

and socioeconomic structure can cause civil strife. Ecologically unsustainable development 

often causes civil strife in the region where rich natural resources have been for centuries 

without civil conflict occurring. When unsustainable modes of development are practiced, it 

results in environmental degradation and natural resource depletion through the process of 

mass extraction of natural resources. Environmental degradation and natural resource 

depletion cause civil strife through several different paths as I described with examples. 
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Therefore, this study hypothesizes that it is ecologically unsustainable modes of development 

rather than the mere existence of rich natural resources that causes conflicts. The phenomenon 

of natural resource abundance and environmental scarcity are not separate from each other. 

Rather they exist in the continuum of different times in the same place. That is, natural 

resource abundant regions become environmentally scarce by virtue of ecologically 

unsustainable development strategies that involve massive exploitation of natural resource.  

The Bougainville case described earlier in this chapter is a typical example of this 

dynamic. Bougainville, once a natural resource rich region, has degenerated into an 

environmentally scarce region as a result of a development strategy that heavily depends on 

excessive exploitation of natural resources. This ecologically unsustainable development has 

resulted in severe environmental degradation. Environmental degradation has deteriorated the 

base of local people’s survival strategies, generating grievances among local people and fueling 

violent conflict in the region. Therefore, the root cause of such conflict can be the ecological 

sustainability of the society rather than the mere amount of natural resources in a region. 

e. Different Effects of Ecological Sustainability on the Third World 

The unsustainable mode of industrial development has generated severe environmental 

degradation and resource depletion in many Third World societies. Environmental degradation 

and resource depletion result in environmental scarcity, and this has led to intrastate conflict 

through various routes such as secession, migration, group identity conflict, unequal resource 

distribution, elite competition for resources, and weak state. But, then, why don’t advanced 

countries and some Third World countries that also have unsustainable socioeconomic 

structures have such intrastate conflict?  
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The effect of ecological non-sustainability is different in advanced industrialized 

societies as compared to the Third World societies. Faced with increased demand for raw 

materials and natural resources from their socioeconomic structures, advanced industrialized 

societies are able to satisfy the increased demand through international markets or military 

interventions. By contrast, most Third World societies are more vulnerable to the excessive 

demand for natural resources than are advanced industrial societies because they have neither 

financial ability to purchase needed resources in world markets nor the military capability to 

intervene in other societies. 

Similarly, there are some Third World countries that have not undergone internal 

conflicts despite their unsustainable socioeconomic structures. One of the main reasons that 

those countries have not experienced such conflicts can be found in their relatively strong state 

capacity, compared to other Third World countries. While most Third World countries suffer 

from weak state institutions and the lack of financial competence to address demands from 

their societies, some countries maintain sufficient financial resources and institutional 

capability to address such demands. For example, Saudi Arabia, United Arab Emirates, Kuwait, 

and Oman have been politically stable in spite of their low level of ecological sustainability. In 

fact, among twenty countries that are ranked very low - between 120th and 142th – on the 

Environmental Sustainability Index 2002, those four are the only Third World countries that 

were not involved in any intrastate or interstate conflicts during the post-Cold War era. Despite 

the low level of their ecological sustainability, they have been able to appease their people and 

restrain civil conflict with the financial resources derived from oil and gas production. That is, 
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those countries with substantial amounts of oil or gas production can avoid the route toward 

violent conflict by placating society with their “oil money.”27  

However, one thing to be noted is that this dynamic does not necessarily apply to all oil 

producing Third World countries. This “oil money” case usually fits some countries with 

relatively large oil or gas revenue like those countries listed above. By contrast, according to 

Fearon (2005), most oil producing countries are more likely to experience intrastate conflict 

because they do not have strong incentives to develop the administrative apparatus to provide 

public goods to the population. Since they have an easy source of state revenues from oil, they 

do not have to impose taxes and, therefore, they do not have to be accountable to the 

population. As a consequence, those regions have little incentive to develop the state’s 

institutional capacity.  

The case of Nigeria shows this effect of oil production. The Nigeria Delta area, once a 

self-sufficient region with agricultural production and rich fisheries, has suffered from violence 

since the 1990s. Oil-related disputes, which began in 1967 and continued through the 1990s 

and 2000s, have resulted in about 1000 deaths a year between 1999 and 2004. The production 

of crude oil in 1967 was mainly dominated by six foreign oil companies, including Shell, Mobile, 

Chevron, and Texaco. The seed of conflict was the ecologically unsustainable mode of 

development that heavily depends on the extraction and export of oil. Since oil extraction 

began in the Niger delta, it has produced extensive pollution in the region.  Pollution from gas 

flaring, ground pipeline leakage, oil waste dumping, and oil spills resulted in severe 

environmental degradation including, pollution of air and drinking water, loss of fertile soil, 

destruction of wildlife and biodiversity, devastation of farmland, and disturbance of aquatic 
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ecosystems (Lee, Moesinger, and Maglio 1997). Despite such environmental damage in the 

region, the Nigerian government failed to take measures to mitigate the environmental effects 

or to adequately compensate the victims for such damage. Rather, as the dependence on oil 

revenue has deepened, the Nigerian government has neglected non-oil tax revenue, and 

financial accountability of the government has been deteriorated. This neglect and lack of 

accountability by the Nigerian government has eventually resulted in poor institutional quality. 

When violent conflicts occurred between local communities and oil companies over 

compensation for environmental damage and land appropriation, the Nigerian government was 

not able to cope with them due to its weak political institutions (Oyefusi 2007). This case 

supports Fearon’s argument that oil producing countries have weak state capacity. 

Another type that does not undergo intrastate conflict despite low ecological 

sustainability is the case like North Korea. This is the case with a state that has an 

overwhelming repressive apparatus without solid financial capability. Although the state is 

neither able to alleviate environmental damage nor provide sufficient public goods to people as 

reparation for environmental damage, the state is still able to suppress the occurrence of 

intrastate conflict with its extremely strong bureaucratic authoritarian institutions.     

Some Third World countries may not experience intrastate conflict when they have 

either the financial capacity from “oil money” to buy off potential opposition or the 

overwhelming military capacity to repress it. In other words, intrastate conflict occurs where 

weak states preside over a socioeconomic structure marked by low levels of ecological 

sustainability. 
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To summarize, unsustainable modes of development, which have spread to Third World 

societies, have generated environmental degradation and natural resource depletion. Many 

intrastate conflicts and civil wars occur through the processes of ecologically unsustainable 

development in Third World societies, especially where the state lacks sufficient military, 

financial, and institutional capability. 

While the established literature on environmental conflicts has shown connections 

between environmental scarcity or natural resource abundance and violent conflict, the 

literature mostly overlooks the connection between ecologically unsustainable modes of 

development and conflict. The literature, rather, has emphasized population growth (Klare, 

Homer-Dixon), the shortage of environmental resources (Homer-Dixon), and natural resource 

abundance and their dependence on natural resource exports as sources of conflict in Third 

World countries (Collier and Hoeffler, Ross).28 The main difference between the theory of eco-

peace and that previous literature is that this study attributes the cause of environmental 

conflict to ecological sustainability which human beings can control and change if needed; it is 

not just the mere existence of natural resources that makes a nation susceptible to conflict.    

 When we take into account the relationship between ecological sustainability and 

environmental conflicts in the Third World, those relationships between environmental scarcity 

and conflicts or between resource wealth and conflicts can be seen as possibly spurious. That is, 

from the point of view of this study, we can understand the contrasting arguments on 

environmental conflicts in a more unified and coherent way. These relationships are showed in 

the figure 5. 

 

 



84 

 

                                                

 

 

 
 

 

 

  

                              

  

 

 

 

 

 

 

 

 
 

 

 

 

                            

                             

 

 

 
 

 

 

 

 

 

 

Figure 5. Ecologically Unsustainable Development and Intrastate Conflict 
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CHAPTER IV 

RESEARCH DESIGN 

Based on the theory of Eco-Peace explained above, I examine the relationship between 

ecological sustainability, economic self-sufficiency and violent conflict at the interstate and the 

intrastate level through statistical analyses. While employing qualitative case study method 

would be possible, it is more appropriate to conduct the analysis by using quantitative-

statistical methods because many cases of environmental and natural resource conflicts are 

not claimed as “environmental or natural resource conflicts” as I mentioned in the previous 

chapter. Rather, many cases are often claimed as ideological, historical-territorial, ethnic, or 

religious conflicts. Moreover, the structural relationship between ecological sustainability and 

conflict can be revealed more clearly by directly measuring and analyzing the relationship 

which is underneath the phenomenon of environmental scarcity or natural resources 

abundance.   

Therefore, to test the hypothesis, I conduct cross-national time-series analysis. Despite 

of some case studies that show the relationship between environmental degradation and 

violent conflict, little effort has been made on systemic analysis to examine the relationship 

over time and space between socioeconomic structure and violent conflict. Conducting cross-

national time-series analysis would be meaningful in that it can produce findings that 

generalize across time and space.  

In conducting the analysis, this study attempts to explain the occurrence of conflicts by 

adding ecological sustainability as a variable in addition to other factors already established in 
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the literature. That is, this study examines the effect of ecological sustainability on both types 

of conflict, independent of the effects of other established predictors.  

A. Ecological Sustainability and Interstate Conflict 

In Chapter 5, I first examined the relationship between ecological sustainability and the 

initiation of violent conflicts at the interstate level. From the first part of the theory of eco-

peace, I test following hypotheses. 

Hypothesis 1: The more ecologically sustainable the socioeconomic structure of societies, the 

less likely the society is to initiate interstate conflict and war. 

The unit of analysis is a country-year because the socioeconomic structures that 

determine a nation’s ecological sustainability and the initiation of interstate conflict are the 

product of choices made by the government of that nation. The level of analysis is monadic 

because the theory states that a defect of a socioeconomic structure in a society – non-

sustainability - rather than the relationship between two societies is the fundamental cause of 

aggressive state behaviors toward other nations. While the theory also implies a dyadic 

relationship between two states - one without natural resources and the other with natural 

resources - the dyadic relationship does not directly account for the essential theoretical 

concept - ecological sustainability.      

I conduct cross-national time-series analysis for 95 to 127 countries using negative 

binomial model. The number of country-years depends upon the availability of data for each 

analysis. The period of analysis is from 1960 to 2001. The starting year is dictated by the 
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availability of environmental data and the ending year corresponds to the available MID 

(Militarized Interstate Dispute) data.  

The independent variable is the ecological sustainability of the socioeconomic 

structure. Measuring ecological sustainability has been an interest of many environmental 

institutes and policy makers since Agenda 21 for sustainable development was adopted at the 

Earth Summit in 1992. Jain (2005) emphasizes that the ability to analyze and evaluate progress 

toward sustainability will depend on constructing measurable indices for environmental 

sustainability. In 2001, the environmental sustainability index (ESI) was constructed as a joint 

initiative of the Yale Center for Environmental Law and Policy (YCELP) in collaboration with the 

Center for International Earth Science Information Network (CIESIN) and the World Economic 

Forum. It measures the overall level of environmental sustainability for 146 countries for the 

year 2001. There are two types of scores that show the different level of environmental 

sustainability. One is nation’s ranking relative to other nations and the other measure is the 

nation’s environmental sustainability index scores. Ranking is an ordinal scale that ranges 

from 1 to 146, and the environmental sustainability index (ESI) is ratio scale and ranges from 0 

to 100. Instead of the ranking, I employ the ratio level index (ESI) so that I can compare the 

different levels of environmental sustainability of each country. The index is composed of five 

components and 21 core indicators, each of which combines two to eight variables for a total 

of 76 underlying variables. The indicators include measures of environmental systems, 

reducing environmental stresses, human vulnerability to environmental stress, societal and 

institutional capacity to respond to environmental challenges, and a nation's stewardship of 

the shared resources of the global commons.29 The environmental sustainability index (ESI), 
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which has been released since 2001, can be considered the most comprehensive and systemic 

data measuring ecological sustainability. However, ESI scores have been released only for the 

year 2000, 2001, 2002, and 2005. Moreover, the composition of the ESI index is not totally 

consistent from one year to the next. That is, ESI index has been revised slightly each year in 

terms of the number of indicators, which indicators, and the way in which they are combined 

into an index. These adjustments were for the purpose of improving the measurement of 

environmental sustainability. However, scores for previous years have not been updated to 

make them consistent with the revised ones. Therefore, while the overall measurement 

scheme of ESI index is consistent in how it measures environmental sustainability, there are 

slight changes in measurement each year and each annual score is not directly comparable to 

the other years for the same nation. For example, the number of total indicator is 67 in 2001, 

68 in 2002, and 76 in 2005.  

While the ESI index has the most comprehensive and systematic index for measuring 

ecological sustainability, the ESI index does not have sufficient time-series data. That is, it is 

not available for enough years. This lack of sufficient time-series can be moderated in two 

ways.  

First, I develop a new cross-national time-series index of ecological sustainability 

utilizing currently available data. I combine the following variables to construct an ecological 

sustainability factor index (ESFI) using factor analysis: CO2 emission, fertilizer consumption,  

energy depletion, mineral depletion, net forest depletion, and organic water polluted (BOD, 

Biochemical Oxygen Demand) emissions.  
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From the principle components extraction, three factor scores are generated. The first 

one is from the combination of fertilizer consumption, organic water pollutant emission, and 

CO2 emission. The second one is from the combination of CO2 emission and energy depletion. 

The third one is mostly from mineral depletion. Considering that the second one reflects both 

environmental degradation and resource depletion, which are the essential components of 

the theoretical argument, the latter is used as a measure of ecological sustainability. The first 

one is not appropriate to use because including fertilizer consumption without including 

energy depletion does not reflect the theoretical argument. According to the theory, 

depletion of non-renewable natural resources is critical in measuring the level of ecological 

sustainability, and fertilizer consumption is not related to this aspect. The third one is not 

proper as well because it is mostly defined by only one variable. The results from the factor 

analysis are presented in the Appendix. When comparing the correlations of both factor 

scores to the ESI index, the second one shows a better correlation (-.27) than the first one (-

.14). The reason the sign of the correlation is negative is because higher ESFI score indicates 

more severe environmental degradation and resource depletion. That is, contrary to ESI 

scores, higher scores on ESFI indicate less ecological sustainability. Therefore, a positive 

direction is expected for the relationship between this ecological sustainability measured and 

dependent variables - interstate conflict initiation and intrastate conflict onset. In order to 

have consistency with the ESFI index in terms of the expected direction of the independent 

variable coefficients, and also to have interpretable results from interaction variables (which I 

explain later in this chapter), I reverse the ESI index scores. That is, ESI scores are subtracted 
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from 100. Consequently, higher ESI scores indicate lower level of ecological sustainability, 

which is the same  as the ESFI scores.  

Data are obtained from World Development Index (WDI). The period of data covered is 

1960 to 2001. One strength of this measure of ecological sustainability (ESFI) is that it includes 

changes in variables over time and place. In particular, the ESFI index has data for a longer 

time series than the ESI index. However, the ESFI index includes fewer indicators of ecological 

sustainability compared to the ESI index. While ecological sustainability factor index uses 2-4 

variables based on the result of principle components extraction among variables, ESI index 

uses 67 to 76 variables in constructing the index.  

Therefore, in addition to the analysis that uses a newly developed indicator of 

ecological sustainability, I conduct another cross-national time-series analysis using ESI index, 

assuming that its value is relatively constant through the period between 1960 and 2001 for 

the following reasons.30 

 Socioeconomic structure such as environmental sustainability normally does not 

change much over relatively short periods of time, unless there is a traumatic shock or a 

dramatic change in development strategy that fundamentally alters the society’s system of 

production. Regarding whether environmental sustainability varies over time, Goodland - who 

defines the concept of environmental sustainability that is used in this study – argues that 

environmental sustainability as a variable “changes so slowly that it is probably best to 

assume it is constant as a first approximation” (Goodland, 1996, 1009). Moreover, the results 

of empirical tests over this assumption show that environmental sustainability of ESI index 

data is fairly constant over a short period of time.31 Therefore, I can regard ecological 
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sustainability of the socioeconomic structure as relatively constant through the period 

between 1960 and 2001. This analysis using the ESI index can complement the first analysis, 

which uses ecological sustainability factor index (ESFI) I developed with available time-series 

data. That is, the second analysis with ESI index can be a robustness check on the first analysis. 

Table 3. Countries with different ESI index scores from 2001 to 2002 and 2005 

Country ESI 2001 ESI 2002 ESI 2005 

Albania 45.1 57.9 58.8 

Australia 70.9 60.3 61 

Bhutan 46.3 56.3 53.5 

Burkina Faso 38.3 45 45.7 

Burundi 29.8 41.6 40 

France 65.8 55.5 55.2 

Haiti 24.5 34.8 34.8 

Macedonia 39.2 47.2 47.2 

Netherland 66 55.4 53.7 

New Zealand 71.3 59.9 60.9 

Paraguay 48.8 57.8 59.7 

Togo 38.9 44.3 44.5 

United States 64.1 53.2 52.9 

 
Source: Environmental Sustainability Index 2001, 2002, and 2005 (YCELP) 

Thus, the environmental sustainability of socioeconomic structures is measured in two 

different ways: ecological sustainability factor index (ESFI) and the ESI index. Regarding the 

choice of which year of the ESI index to use, I choose ESI 2002 among ESI 2001, 2002, and 

2005. ESI 2005 is four years later than other data which ends in 2001. That is, ESI 2005 is 

relatively far way in terms of time from the duration of analysis. I eliminate ESI 2001 because 

it has fewer nations than others (ESI 2001 – 116 countries, ESI 2002 – 141, ESI 2005 – 141) and 

ESI index has been improved in later years. Moreover, as Table 3 shows, ESI 2001 index scores 
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of some countries are quite different from ESI 2002 and ESI 2005 scores while many countries’ 

ESI 2002 and ESI 2005 scores are almost identical.  

Therefore, it is reasonable to choose ESI 2002 index with following reasons. First, ESI 

index scores have been revised to measure environmental sustainability more precisely. 

Therefore, ESI 2002 index might have measured environmental sustainability more precisely 

than ESI 2001. Second, although ESI 2005 could be a better reflection of environmental 

sustainability scores, ESI 2005 is relatively far away from the time period of the analyses than 

ESI 2002, given the period of analysis is 1960-2001. ESI 2002 is closer to the period of analysis. 

Comparing three ESI indexes, many cases shows almost identical scores between ESI 2002 and 

ESI 2005, while some countries’ ESI 2001 scores are different from other two indexes.  

The dependent variable is the initiation of violent conflict and war by the society. I use 

the initiation of violent conflict and war as a dependent variable instead of the incidence of 

violent conflict and war – all conflict and war years - because the theory says ecologically 

unsustainable societies are likely to be aggressive toward other societies. Thus, only the 

initiation rather than the duration is relevant to the theory as a dependent variable in the 

context of interstate conflict.    

Ecologically unsustainable societies are expected to initiate violent conflict because 

they are the ones that are desperate to obtain natural resources for their unsustainable 

socioeconomic structures. The initiation of violent conflict and war is measured by using 

Militarized Interstate Dispute (MID) data set from Correlates of War (COW) project. A MID is 

defined as “a set of interactions between or among states involving threats to use military 

force or displays of military force” (Gochman and Maoz 1984, 586). It contains five different 
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levels of hostility reached by the state in dispute: (1) no militarized action, (2) threat to use 

force, (3) display of force, (4) use of force, (5) war.  In order to see the effect of ecological 

sustainability on the initiation of different degrees of conflicts respectively, I measure 

dependent variable in two separate ways. First, I measure the total number of conflict 

initiations that include threats of the use of force, displays of force, uses of force, and war in a 

given year. This measures the total number of conflict initiations regardless of MID level. This 

variable is labeled “total MID initiation.” For the second model, I measure the total number of 

violent conflict initiations that escalated to the use of force or war in a given year. This 

measurement corresponds to the MID level four and five, and is labeled “armed conflict 

initiation.” The number of MIDs in a given year is a count variable, which takes non-negative 

integer values. The range is between 0 and 26 for the number of total conflict initiations in a 

nation-year, and between 0 and 25 for the number of violent conflict initiations in a nation-

year. However, most of cases fall between 0 and 7 except for a few cases such Iran during 

1985 and 1988.  

Since the dependent variable is a count variable, the appropriate statistical model 

would be a negative binomial model. Negative binomial analysis is used to estimate the rate 

at which initiations of conflict occur per year. While the most commonly used model for count 

variables is Poisson regression model, it assumes homogeneity of the sample: events are 

assumed to have a constant rate of occurrence. If a count variable has a variance greater than 

the mean, it is considered overdispersion. When heterogeneity is present (i.e., the over-

dispersion of event occurrence) in the sample, a negative binomial regression model is 

considered more appropriate (Barbieri 2002; King 1998). Whether the sample is 
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homogeneous or heterogeneous is determined by the estimation of an alpha coefficient, 

which is provided by the negative binomial analysis. If the alpha coefficient is statistically 

significant, the sample is heterogeneous, and the results from the negative binomial 

regression model are used. Poisson regression model is used otherwise.    

For control variables, this study uses a standard set of control variables that have been 

suggested by realist, liberal, and other theories in international conflict. Those are military 

power, alliance membership, the level of democracy, trade, economic growth, economic 

development, and population growth. Military power has been one of the main variables of 

the realist school in international relations (Mearsheimer 2001; Morgenthau 1948). Also, the 

theory of eco-peace contends that a society would initiate conflict when it has sufficient 

military power to attack other societies. Therefore, nations that have sufficient military power 

are expected to initiate interstate conflict more frequently than other nations. Thus, it is 

necessary to control for the military power of a nation. Military power is measured by total 

military expenditure in a year (thousands of current year US Dollars). It is logged to ensure 

that outliers such as the United States do not drive the results.32 Data from COW (Correlates 

of War) are used for these measures.33 

The presence of an alliance is another important variable from the realist school. 

Nations that have many alliance ties with other nations might have more opportunities than 

others to supply critical natural resources from allied nations through international trade. 

Gowa (1994) shows that allied nations have higher levels of trade than non-allied nations. 

Thus, having more allies is expected to reduce the need to risk the initiation of violent conflict 

toward other countries. However, it is also argued that nations that have more alliance 
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partners are more likely to initiate conflict because more alliance partners reduce the nation’s 

risk of losing a war. Allied nation might get dragged into war by virtue of their alliance 

commitment.  

Regarding this relationship between alliance and militarized interstate dispute, the 

ambiguous findings have been reported. Smith (1995) shows that alliance memberships 

increase the probability of war under some circumstances, but in other circumstances, 

alliances decrease the likelihood of war. However, Barbieri (2002) shows that alliance ties at 

the monadic level are associated with lower rates of conflict involvement.  

Alliance ties are measured by the number of allied nations a given nation has in a given 

year. COW formal alliance data for 1960-2000 are used. Since COW has not released the data 

for 2001 yet, this study uses the same data in 2000 for 2001 as a proxy. The number of 

alliances any nation has does not change in most years. Therefore, using 2000 data as an 

estimate for 2001 seems reasonable.      

One of the major liberal arguments in international relations is the democratic peace 

thesis. The central claim of the democratic peace thesis is that democratic nations do not 

wage wars with each other. While this claim is based on dyadic interstate relationship, some 

proponents of the democratic peace thesis argue that democracies are more peaceful overall 

– with monadic level of analysis - if initiators of conflict are considered (Rousseau et al. 1996). 

Similarly, Enterline (1998) reports that regimes changes toward autocracy are strongly 

associated with interstate conflict initiation. Thus, regime type is included to control for the 

democratic peace effect. From the democratic peace argument, one can reason that the more 

democratic the nation is, the less likely the nation is to initiate war with another democratic 
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nation. Regime type is measured by the level of democracy using Polity IV score. The scale of 

the level of democracy is from -10 (high autocracy) to 10 (high democracy) from original data. 

However, I reversed the scale by multiplying  the scores by -1 to make the interaction 

termsmore interpretable. As a result, higher Polity IV scores indicates higher autocracy, and 

vice versa.  

Economic interdependence is controlled for the effect of international trade on 

conflict initiation. It has been argued by the liberal school that the more economic 

interdependence a nation has with other nations through the international trade, the less 

likely it is to be involved in conflict with other nations (Russet and Oneal 2001). On the other 

hand, Barbieri counters the linkage between economic interdependence and peace (Barbieri 

1996; 2002).  Barbieri shows that extensive economic interdependence increases rather than 

decreases the probability of dyadic military disputes. In her monadic analysis, she also found a 

positive relationship between total trade and conflict. Barbieri’s work has generated 

considerable controversy and her findings are open to further questions (Mansfield and 

Pollins 2001).   

Economic interdependence is measured by a country’s total exports plus total imports 

divided by its total GDP in a given year. Since the value of total trade as a pacifier depends on 

the size of economy, this measure of the ratio of trade to total output has been widely 

employed in the study of economic interdependence and conflict (Mansfield and Pollins 2001). 

Data from World Bank development indicators are used.  

Neo-Malthusians have highlighted the causal linkage between population growth and 

interstate conflict or the causal chains linking population growth to environmental scarcity 
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and involvement in violent conflict (Homer-Dixon 1994; Klare 2001; Tir and Diehl 1998). Thus, 

this study controls for population effects on the initiation of violent conflict by the log of total 

population in a given year. The data from the World Bank are used.  

Diversionary theorists have argued that the slumping domestic economic conditions 

pressure leaders to externalize their domestic problems through diversionary actions against 

rivals. That is, the highest probability of one nation initiating a conflict occurs when a state is 

experiencing low economic growth (Bennett and Nordstrom 2000). To address the effect of 

economic growth factors on the initiation of violent conflict, this study controls for the 

economic growth rate, which is measured by the GDP growth rate.  The World Bank data are 

used.   

Economic development is added as a control variable. The logic of controlling for 

economic development is that the relationship between ecological sustainability and 

economic development could be an inverted U relationship. That is, very poor pre-industrial 

nations and very rich industrialized nations might have good levels of ecological sustainability. 

The former do not have the capacity to degrade the environment, and the latter can afford to 

clean up the environment. It is nations in the middle that have low levels of ecological 

sustainability. Given this, one could argue that some of the effect of ecological sustainability 

on conflict behavior could be due to the level of economic development. Therefore, to 

address this concern, I control for the level of economic development. Economic development 

is measured by per capita income (thousand of 1985 US dollars), and data are from Fearon 

and Laitin (2003).   
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In order to exclude the Cold War effects from the analysis, the Cold War dummy 

variable is added in the analysis. The period from 1960-1989 is coded 1, and 0 otherwise.   

In addition to these control variables, this study also examines the possibility of  

interaction effects among ecological sustainability, military expenditure, and regime type. 

According to the theory of eco-peace, a nation with a low level of ecological sustainability 

needs both capability and political opportunity to initiate conflict with other nations. The 

interaction between ecological sustainability and military power reflects capability, and the 

interaction between ecological sustainability and regime type reflects political opportunity. 

Democratic regimes might have less opportunity to initiate conflict due to adverse public 

opinion or lack of approval from the legislature. Some might also argue that ecological 

sustainability might exacerbate sources of conflict that already exist. Therefore, interaction 

terms among those three variables are added as control variables: ecological sustainability x 

military power, ecological sustainability x regime type, military power x regime type, and 

ecological sustainability x military power x regime type.34 These interaction terms account for 

the effects of joint increases or decreases of variables on the conflict behavior of nations.  

 To test the hypothesis, this study uses a negative binomial regression model because 

the dependent variables is a count variable. For potential heteroskedasticity issues, I generate 

robust standard errors. In order to address the autoregression issue of time-series data, a 

lagged dependent variable is included in the model. The independent variable and all control 

variables are lagged one year. 

Hypothesis 1a: The more ecologically sustainable the socioeconomic structure of societies, 

the less likely the society is to participate in interstate conflict and war. 
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This hypothesis relaxes the initiation assumption of the theory for the following reason. 

In the MID data, the initiators are defined as the first states to take codeable military action. 

While they are the “initiator” of the militarized disputes, it is often complicated and difficult to 

determine which actors are actually responsible for the “start” of the conflict because it is also 

possible that uncoded statements or actions may have preceded the coded beginning of the 

dispute initiation (Ghosn, Palmer, and Bremer 2004, 138-140). Therefore, with this hypothesis 

1a, this study relaxes the initiation assumption of the theory and tests participation –instead of 

initiation - of states in interstate conflict.  

  The unit and the period of analysis, the dependent variable and control variables are 

same as the previous analysis for the hypothesis 1. However, the independent variable 

measures the number of MID participations, rather than the number of MID initiations. A 

negative binomial model is used for the test of the hypothesis because the dependent variable 

is a count variable, as in the analysis for the hypothesis1. Robust standard errors are generated 

to correct for potential heteroskedasticity problems. For the possibility of autoregression, a 

lagged dependent variable is included in the model.  

 

 

 

 

 



100 

 

B. Ecological Sustainability and Intrastate Conflict 

While these analyses above are focused on conflicts and wars at the international level, 

in Chapter 6, this study examines intrastate conflicts and wars that are related to environment 

and natural resource issues. I use cross-sectional time-series analysis for the period between 

1960 and 1999. I explore how those intrastate conflicts and wars are related to the theoretical 

framework of eco-peace. From the theory of eco-peace I draw the following hypotheses. The 

hypothesis tests the effect of domestic socioeconomic structure of the Third World societies on 

intrastate conflicts in the Third World societies.  

Hypothesis 2: the more ecologically unsustainable the Third World society is, the more likely that 

society is to experience intrastate conflicts and wars. 

The hypothesis 2 is to test the argument that ecological non-sustainability causes 

intrastate conflict and civil war though the process of environmental degradation and natural 

resource depletion, especially in the presence of states with weak institutional capacity and low 

levels of material wealth. The dependent variable is the onset of intrastate conflict. The “onset” 

of intrastate conflict refers to the occurrence or initiation of intrastate conflict. I measure the 

dependent variable in two different ways. One is the onset and incidence of intrastate conflict 

which includes both low level intrastate conflict and civil war. It is measured by the minimum 

threshold of 25 annual battle deaths. That is, all intrastate conflicts that have 25 casualties or 

more are included in this case. This coding covers a wide range of conflicts from those with low 

levels of casualties to major civil wars with high casualty levels. A nation is coded “1” if at least 

one active conflict started in a given year and 0 otherwise. I refer to this variable as IAC, which is 
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the abbreviation for “internal armed conflict”. 

The second measure is the onset of major civil war. It measures the presence of conflicts 

that achieved the 1000 battle death threshold. A nation is coded “1” for the first year in which 

at least one active war achieved that threshold and 0 otherwise. This variable is labeled CW.35 

Considering that many environmental conflicts include minor skirmishes between corporations 

and indigenous people, using two different measurements allows to model separately minor as 

well as major conflicts.  

Data from UCDP (Uppsala Armed Conflict Program)/ PRIO (International Peace Research 

Institute, Oslo) conflict onset dataset are used. Coding the onset of intrastate conflict and civil 

war requires intermittency period threshold after an intrastate conflict or civil war onset. From 

the UCDP/ PRIO data, three types of onset variable are used based upon the minimum 

intermittency period, “the calendar years of inactivity there must be between two observations 

of conflict before a new onset is coded” (Buhaug 2006). The first onset variable’s minimum 

intermittency period is 2 years, the second one’s is 5 years, and the third one’s is 8 years. For 

example, a conflict that reaches the minimum casualty threshold in 1980-1981, 1987, and 1991-

1992 is assigned a value of “1” (onset) in 1980, 1987, and 1991. The second onset variable 

indicates onset in 1980 and 1987.  The third one shows only one onset, in 1980. The onset 

variables are specified for each conflict and then aggregated to the country years. Therefore, 

countries that experience one or more onsets in a year are coded 1, and 0 otherwise (Buhaug 

2006).  

When the dependent variable is the onset of civil war rather than onset of all intrastate 

conflict, observations for years in which a civil war was on-going are dropped until the civil war 
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period ends. That is, if a new war starts in the same country when there is an already ongoing 

war which is coded 1, the second war during the on-going civil war spell is not considered, and 

observations for the country-years during which either or both conflicts are on-going are 

dropped. Dropping the years while a civil war is on-going allows us to control for a 

systematically different risk of a new war that countries with ongoing wars might have (Hegre 

and Sambanis 2006; Sambanis 2004). In other words, by dropping the years of ongoing war, we 

can control the possibility of falsely coding an onset of new war when it is actually a part of 

ongoing war. Once a civil war is underway, a nation cannot go from being “not at war” to being 

“at war”. So I drop all of the years while the civil war is ongoing. When that civil war ends, then 

the nation returns to the pool of nations eligible to experience another onset. However,  when 

the dependent variable is onset of all intrastate conflict, including minor conflict as  well as 

major civil war, ongoing conflict years are coded 0 as Hegre and Sambanis (2006) have done 

because “multiple conflicts going on in the same country are more frequent (Hegre and 

Sambanis 2006: 523)” for such conflict.  

The independent variable is ecological sustainability of the Third World societies. It is 

measured using ecological sustainability indexes – both ESI and ESFI - used for the hypothesis 1 

for Non-OECD countries.  

For control variables, I employed the commonly used control variables in recent 

intrastate conflict and civil war research. Those are regime type, economic development, 

population, political stability, ethnolinguistic fractionalization, religious fractionalization, 

mountainous terrain and noncontiguous state (see, e.g., Barbieri and Reuvey, 2005; Sambanis, 

2004; Fearon and Laitin, 2003; Elbadawi and Sambanis, 2002). For these control variables, I use 
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data obtained from Fearon and Laitin (2003). In addition to these control variables, state 

strength and “natural resource abundance” variables are included as controls for state 

weakness state and natural resource abundance arguments. Humphreys’ (2005) data are used 

for these control variables.  

The regime type is measured by the level of democracy using Polity II autocracy-

democracy scale scores. The scale of the level of democracy is from -10 (high autocracy) to 10 

(high democracy). Economic development is measured by per capita income (measured as 

thousand of 1985 US dollars and lagged one year). Ethnolinguistic fractionalization is measured 

by using ethnolinguistic fractionalization (ELF) index. It provides the probability that two 

randomly drawn individuals in the same country are from different ethnic groups. Religious 

fracationalization, which is analogous to ELF, is constructed using data from CIA Factbook and 

other sources. Political instability is coded as 1 when there is a three points or greater shift in 

the polity score over the past three years, and 0 otherwise. Mountainousness is measured by 

the log of the percentage of mountainous terrain. Noncontiguity is coded 1 for a case where a 

rebel groups’ territorial base is separated by water or distance from government, and 0 

otherwise. Fearon and Laitin(2003)’s data are used for these control variables.  

In addition, I also control for state strength, diamond production, and oil reserves. State 

strength is controlled in order to account for the theoretical explanation of the role of weak 

state in the Third world. State strength is measured by total tax revenues/ GDP, which is 

considered as a measure of the bureaucratic capacity of the state to extract revenues and 

convert them into public goods (Hendrix 2010). Data are from Hendrix (2010) and Kugler and 

Arbetman (1997).  
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Oil reserves and diamond production are controlled in order to take into consideration 

Collier’s and Hoeffler’s argument that resource abundance, in particular lootable resources, 

causes intrastate conflict and civil war. Humphreys’ (2005) data are used.  

The “new state” variable from Fearon and Laitin (2003) is not included as a control 

variable because it is not clear what the variable measures that is not already captured by other 

control variables such as economic development, state strength, or ethnic fractionalization. 

Moreover, controlling for the “new state” variable may artificially reduce the significance of the 

ethnic fractionalization variable which is considered more theoretically interesting concept. That 

is, most new states are former colonies, and the drawing of colonial boundaries left most of 

these nations with higher degrees of ethnic fragmentation than “older” states. Therefore, it is 

likely that “newness” is correlated with high levels of ethnic fractionalization (Sambanis 2004, 

837).  

In addition to these control variables, an interaction variable between ecological 

sustainability and ethnic fractionalization is included to address the theoretical argument that 

low levels of ecological sustainability (and the accompanying environmental degradation) 

exacerbate already existing ethnic cleavages. In other words, a nation that already has ethnic 

cleavages is more likely to experience civil conflict when environmental degradation occurs than 

a nation without serious ethnic divisions.  

For analysis, this study uses both rare event logit and logit regression models for Non-

OECD countries during 1960 – 1999. Logit or probit models are appropriate when the 

dependent variable is dichotomous. However, when the dichotomous dependent variable 

measures rare events such as war onset or cases of political activism, standard logit or probit 
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models produce biased coefficients (King and Zeng 2001; Ross 2006). Some dependent variables 

used in this study – civil war onset variables (CW) – only occur 58, 61, and 73 times depending 

on intermittency period in measuring civil war onset in 6,657 country-years. Given total number 

of county-year observation is 6,657, civil war onset can be considered a rare event. Therefore, 

rare event logit is used when the civil war onset variable (CW) is the dependent variable. A 

standard logit model is used when the other dependent variables (which occur more than 100 

times) are used.36  

The unit of analysis is the country-year. The start date coincides with the availability of 

natural resource data for a sufficient number of countries, and the end date is dictated by the 

availability of civil war data. In order to account for the potential heteroskedasticity problem, I 

generate robust standard errors.  

In cross-section-time-series models with binary dependent variables, violating the 

assumption of independent observations can result in overly optimistic inferences. It can 

underestimate variability and leads to inflated t-values (Beck, Katz, and Tucker 1998). To 

confront the possibilities of temporal dependence, this study employs Beck, Katz, and Tucker’s 

(1998) method that uses a counter of peace years and three cubic spline terms. The method is 

used for models with incidence as the dependent variable in logit analysis. The independent 

variable and all other control variables are lagged one year in order to capture the causality 

between the dependent variable and the independent variables.  
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CHAPTER V 

ANALYSIS ON ECOLOGICAL SUSTAINABILITY AND INTERSTATE CONFLICT 

A. Ecological Sustainability and the Initiation of Interstate Conflict 

Table 4 reports the results of the first analyses that examine whether nations that are 

ecologically more sustainable are less likely than those that are ecologically less sustainable to 

initiate conflicts with other nations. The first analyses in the table 4 use ESI index score as a 

measure of the independent variable. 

Table 4. Ecological Sustainability Measured with ESI and the Initiation of Interstate Conflict 

Initiation of interstate conflict Total  MID Armed Conflict 

Ecological sustainability (ES) .159*** .018*** 

Military power 1.430*** 1.131* 

Regime type .034 .037** 

ES x military power -.0276** -.019 

ES x regime type -.001 -.0002 

Military power x regime type -.071 -.102 

ES x military power x regime type .002** .003** 

Alliance .009***  .020*** 

Economic interdependence .002* -.003 

Population .284*** .287*** 

Economic growth -.012** -.010 

Economic development .011* -.020* 

Cold war .294*** .239** 

Constant -7.120*** -7.800*** 

Number of observations 2649 2649 

Likelihood-ration test of alpha=0:                    G 2 = 26.56 

 p < 0.01                                       

G 2 = 3.45 

p < 0.05 

* p < .10, ** p < .05, *** p < .01 / ESI: Environmental Sustainability Index 2002 scores  

* Statistical significance is based on one tailed tests because the hypothesis specifies the 

expected direction of the relationship.  
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First of all, the possibility of over-dispersion in the count dependent variable is tested. 

When over-dispersion is present in count dependent variables, estimates from the Poisson 

regression model are inefficient and standard errors are biased downward. In such cases, the 

negative binomial regression model is preferred over the Poisson regression model (Long and 

Freese 2006, 376-377). The likelihood ratio test results at the bottom of the Table 4 show that 

the alpha coefficient is significant, and the results provide evidence of over-dispersion. 

Therefore, the negative binomial model rather than the Poisson model is appropriate to analyze 

the data.  

The results from the negative binomial regression analysis confirm the first hypothesis 

that more ecologically sustainable societies are less likely than those that are less ecologically 

sustainable to initiate conflict with other nations. The findings reveal a statistically significant 

relationship between ecological sustainability and the initiation of interstate conflict. The 

direction is positive as expected. Higher ESI scores indicate low level of ecological sustainability.  

The coefficient for the independent variable – ecological sustainability – is statistically 

significant at the .01 level for both “total MID initiation” and “armed conflict initiation.” The 

directions are positive as expected. The positive direction shows that increases in ecological 

non-sustainability increase the probability of interstate conflict initiation for both “total MID 

initiation” and “armed conflict initiation” That is, the result means that the more ecologically 

unsustainable a nation is, the more likely it is to initiate more interstate disputes and the more 

likely it is to escalate those disputes to armed conflicts. Ecological non-sustainability makes a 

nation more crises prone, and more likely to see those crises escalate to war. However, one 

thing to  note is that this result only captures the impact of ecological sustainability when other 
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variables in the interaction terms - military power and regime type - are zero. Considering some 

variables such as military power rarely reach zero, interpreting the coefficient of the 

independent variable as the impact of the independent variable in general is often meaningless 

(Brambor 2005; Braumoeller 2004). Therefore, one solution is to measure the marginal effect of 

the independent variable when other variables are set at their means (Wooldridge 2006, 204-

206).37 The marginal effect of ecological sustainability is that a rise in ESI from one standard 

deviation below the mean (41) to the mean (50) increases the expected number of “total MID 

initiations” by 16 percent, holding other variables at their means. The change of ESI from 41 to 

50 is equivalent to changes from the level of ecological sustainability of Brazil (40.4) or Australia 

(39.7) to Russia (50.9) or Israel (49.6). According to the result, we can expect 0.4 fewer MIDs 

from a nation that is one standard deviation more sustainable than a nation with a mean ESI 

score.  

The effect of ecological sustainability on “armed conflict initiation” is similar to the effect 

on “total MID initiation” in terms of percentage change. The marginal effect is a 16 percent 

increase in the expected number of “armed conflict initiations” when the ecological 

sustainability score changes from one standard deviation below the mean to the mean. In other 

words, it can be also said that a one standard deviation increase in ESI from below the mean to 

the mean increases the expected number “armed conflict initiations” by .02 point. The marginal 

effects are significant for both “total MID initiations” and “armed conflict initiations” at the 95 

percent confidence interval. The results suggest that nations with lower levels of ecological 

sustainability are more likely to initiate disputes with other nations, and to escalate those 

disputes into armed conflicts.   
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 Interaction variables also support the part of theoretical argument that ecologically 

unsustainable nations can initiate interstate conflict when they have sufficient military power 

and political opportunities. While some interaction terms such as ES x regime type are not 

statistically significant, F-test results shows that the combined effect of the independent 

variables and interaction terms (ES x military power, ES x regime type, and ES x military power x 

regime type) is statistically significant at .001 level. Among interaction variables, the focus of 

interest is the three way interaction variable that is composed of ecological sustainability, 

military power, and regime type. Other lower order coefficients such as ES x military power or 

ES x regime type are in fact meaningless because those coefficients are only meaningful when 

other variables, which are not included in the two way interaction but included in the three way 

interaction, are zero (Braumoeller 2004). The three way interaction variables among ecological 

sustainability, military power, and regime type are significant at the .05 level for both “total MID 

initiation” and “armed conflict initiation”, and the direction is positive as expected. This shows 

that joint increases in ecological non-sustainability, military power, and the level of autocracy 

have a positive and significant effect. In other words, a nation with the a lower level of 

ecological sustainability is more likely to initiate interstate conflict when it has more military 

power and a higher level of autocracy.   

Most of the other control variables, except economic growth for the dependent variable 

of “armed conflict initiation”, are statistically significant for both analyses. Military power, 

measured by military expenditure, is positively associated with both the “total MID initiation” 

and the “armed conflict initiation.” That is, nations that have more military power are more 

likely to initiate interstate disputes, and the disputes are more likely to escalate to armed 
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conflict when ecological sustainability and regime type are zero.  

Regime type is significantly related to the dependent variable “armed conflict initiation,” 

but not for the dependent variable “total MID initiation.” The statistical significance and positive 

direction show that regime type does not explain involvement in international disputes, but 

authoritarian regimes are more likely than democratic regimes to escalate MIDS to armed 

conflict with other nations. This finding bolsters the argument that democracies are more 

peaceful than nondemocracies, even at the monadic level of analysis, at least in terms of 

initiating armed conflict (Rousseau et al. 1996).  However, as indicated earlier, this 

interpretation is limited to the situation when ecological sustainability and military power reach 

zero, which almost never occurs.  

Alliance membership is significant for both “total MID initiation” and “armed conflict 

initiation.” This suggests that nations with more alliances are more likely to become involved in 

disputes than those with fewer alliance memberships, and they are more likely to escalate those 

disputes to armed conflict. This finding supports the argument that nations with more alliance 

relationships are more likely to initiate violent conflict due to lower risk of losing war.  

Economic interdependence is significant for “total MID initiation”, but not for “armed 

conflict initiation.” However, it is significant for the “armed conflict initiation” at the .12 level, 

which is not far from the .1 significance level. The sign of the coefficient for this variable is 

different for the two independent variables. It shows a positive relationship with the dependent 

variable “total MID initiation” but a negative relationship with “armed conflict initiation.” That is, 

according to the result, nations that are economically interdependent with other nations are 

more likely to initiate interstate disputes with other nations but less likely to escalate those 
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disputes to armed conflict.   

Given competing arguments on the issue of economic interdependence and conflict, this 

mixed result might be comprehensible. That is, it can be interpreted that nations that are more 

economically interdependent with other nations are more likely to become involved in 

interstate disputes because international trade can generate conflicts regarding trade conditions 

such as balance of trade, tariffs, and non-tariff trade barriers. The more nations interact with 

each other, the more opportunities they have for those interactions to produce disputes. 

However, nations with more economic interdependence are less likely initiate armed conflict 

because armed conflict can destroy the prosperity of involved nations, and this is 

disadvantageous to those nations.       

Population has statistically significant positive relationship with both “total MID 

initiation” and “armed conflict initiation”. That is, nations with larger populations are more 

prone to disputes and more likely to escalate those disputes to armed conflict. Economic growth 

is statistically significant for “total MID initiation,” but not for “armed conflict initiation.” The 

coefficients are negative for both dependent variables. This result means that nations with 

slumping domestic economic conditions are more likely to initiate interstate disputes but less 

likely to escalate disputes to armed conflict. This finding supports the diversionary theory of 

interstate conflict. However, the level of support for the diversionary theory is weak because it 

does not confirm the effect of economic growth on “armed conflict initiation.” 

Economic development is significant for both dependent variables. However, the 

directions are different. There is a positive relationship for “total MID initiation”, but a negative 

one for “armed conflict initiation.” This suggests that richer nations are more likely to be 
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involved in interstate disputes, but not to escalate those disputes into violent conflicts. This 

result is comprehensible for the same reasons for the case of economic interdependence. Rich 

nations, which might have more trade than poor nations, could have more chances to become 

involved in interstate disputes. However, they are less likely to escalate them to armed conflict 

that could jeopardize the prosperity of those nations.   

The Cold war dummy variable is statistically significant for both “total MID initiation” 

and “armed conflict initiation.” The direction is positive for both dependent variables. Therefore, 

it shows that the Cold War period has seen more conflict initiation than post-Cold War era.  

Table 5 reports the findings from the analysis that uses the alternative ecological 

sustainability factor index (ESFI) as the independent variable for exploring the relationship 

between ecological sustainability and interstate conflict. According to the likelihood-ratio test, 

there is evidence of over-dispersion for the analysis that uses “total MID initiation” as the 

dependent variable. However, for the analysis with “armed conflict” as the dependent variable, 

the evidence of over-dispersion is not significant at the .1 level. Therefore, the negative 

binomial model is preferred to the Poisson model only for the analysis with “total MID initiation” 

as the dependent variable, and a Poisson model is used for the one with “armed conflict” as the 

dependent variable. One thing to recall is that a positive sign for the independent variable is 

expected in this analysis. Since higher ESFI score indicates lower level of ecological 

sustainability, the positive direction indicates the correlation between low level of ecological 

sustainability and high level of conflict initiation. 
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Table 5. Ecological Sustainability Measured with ESFI and the Initiation of Interstate Conflict 

Initiation of interstate conflict Total MID Armed Conflict 

Ecological sustainability (ES) .019** .113** 

Military power 1.131* .255 

Regime type .037 .007 

ES x military power -.020 -.013 

ES x regime type -.0002 .0006 

Military power x regime type -.102 .001 

ES x military power x regime type .003** -.002 

Alliance .020*** .014*** 

Economic interdependence -.003 -.004** 

Population .287*** .342*** 

Economic growth -.010 -.013 

Economic development -.020* -.040*** 

Cold war .240** .180** 

Constant -7.800*** -7.49*** 

Number of observations 1862 1862 

Likelihood-ration test of alpha=0:                    G
2

= 8.28 

 p < 0.01                                       

G
2

= 0.38 

p < 0.3 

* P < .10, ** p < .05, *** p < .01 / ESFI: Ecological Sustainability Factor Index  

* Statistical significance is based on one tailed tests.  

 

The results from the analysis using ESFI as the measure of ecological sustainability also 

support hypothesis 1 that ecological sustainability has effects on the initiation of interstate 

conflict. However, this result shows relatively weaker support for the dependent variables than 

the previous analysis that uses the ESI score as the measure of independent variable. While the 

coefficient of ecological sustainability is statistically significant at the .01 level for the both 

dependent variables in the previous analysis, it is now significant at the .05 level for both 

analyses. The signs for the independent variables are positive as expected. Therefore, according 

to this finding, the more ecologically unsustainable a nation is, the more likely the nation is to 
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initiate interstate disputes, and the more likely the nation is to escalate the disputes to armed 

conflict, when military power and regime type are zero. When the marginal effect is calculated 

with other variables at their means, it shows that an increase in the ESFI score from one 

standard deviation below the mean to the mean increases the expected number of MID 

initiations by 1.74 %. In other word, a one standard deviation change from below the mean to 

the mean of ESFI scores produces  .004 more MID initiations. Likewise, a one standard deviation 

change in the ESFI score from below the mean to the mean increases the expected number of 

armed conflict initiations by 10.9 %, holding other variables at their mean. According to this 

result, .013 fewer armed conflict initiations are expected when a nation is one standard 

deviation more sustainable than the mean.  These marginal effects are significant for both 

“total MID initiation” and “armed conflict initiation” at the 95 percent confidence interval. One 

thing interesting here is that the marginal effect of ecological sustainability on the “armed 

conflict initiation” is larger than its effect on the “total MID initiation.” While the effect of 

ecological sustainability in the previous analyses is almost the same (16 percent for both 

dependent variables) the stronger effect on “armed conflict initiation” in this analysis suggests 

that this finding fits the theory of eco-peace contention that ecologically unsustainable nations 

are more likely to initiate armed conflicts, not only disputes.  

Among interaction variables, ES (ecological sustainability) x military power x regime type 

- which is the main focus of interest - is significant and positive for the analysis with “total MID 

initiation” as the dependent variable. This result supports the theoretical argument indicating 

that joint increases in ecological non-sustainability, military power, and the level of autocracy 

lead the initiation of more total MIDs. However, the coefficient of the same variable is not 
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significant for the analysis that uses “armed conflict initiation” as the dependent variable. The 

F-test result also is insignificant for the joint effects on the initiation of armed conflict. This 

result undermines the theoretical argument that relates the joint effect of ecological 

sustainability with military power and regime type on the initiation of armed conflict.  

Among control variables, alliance, population, economic development, and cold war are 

significant for both dependent variables. Military power is significant only for Total MIDS, and 

economic interdependence  is significant only for initiation of armed conflict.  Economic growth 

is not significant for either dependent variable.  

Military power is significant only for “total MID initiation” at the .1 percent level. That is, 

nations with more military power are more likely to initiate international disputes, but no more 

likely to escalate disputes to armed conflict, when ecological sustainability and regime type are 

zero. In the previous analysis, it was significant for both dependent variables. Alliance 

membership, which was significant for both dependent variables in the previous analysis, is 

significant for both dependent variables again when the alternative measure of ecological 

sustainability is used. This means that the number of alliances a nation has affects the initiation 

of interstate conflict.    

Regime type is not significantly related to either dependent variable when ecological 

sustainability (measured with ESFI) and military power are set to zero. In the previous models 

(Table 4), it was significant for “armed conflict.” Economic interdependence is significant for 

only “armed conflict.” It was significant only for “total MID initiation” in the previous model 

(Table 4). Population is significant for both dependent variables as in the previous analysis. 
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Economic growth is not significant for any dependent variables. The Cold war dummy is 

significant for both dependent variables, and this result is same in the previous analysis.  

Summing up, both analyses using different measure of independent variable – ESI index 

and ESFI index - confirm the first hypothesis that ecologically more sustainable societies are less 

likely to initiate interstate conflict than those that are ecologically less sustainable. That is, 

ecological sustainability does affect the conflict behavior of nations, both in terms of MIDs and 

armed conflict. An interesting finding here is that the effect of ecological sustainability on the 

initiation of armed conflict is stronger than its effect on the total MID initiation. This suggests 

that ecological sustainability contributes to the tendency for nations to be involved in interstate 

disputes, and that it has a bigger effect on is whether those disputes will escalate to armed 

conflict. This finding fits the theory of eco-peace that argues ecologically unsustainable nations 

are more likely to initiate armed conflicts, not just disputes.    
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B. Ecological Sustainability and Participation in Interstate Conflict 

The findings for the alternative hypothesis (hypothesis 1a), which focuses on conflict 

participation rather than just conflict initiation, support the theoretical argument as well. The 

alternative hypothesis tests the effect of ecological sustainability on participation in interstate 

conflicts rather than initiation of conflicts. The reason that this alternative hypothesis is tested 

is because it is often difficult to determine which side is a de facto initiator of conflict. 

Table 6. Ecological Sustainability Measured with ESI and Participation in Interstate Conflict 

Participation in interstate conflict Total MID Armed Conflict 

Ecological sustainability (ESI) .016*** .017*** 

Military power 1.301*** 1.040* 

Regime type .037* .048* 

ES x military power  -.023** -.018 

ES x regime type -.0005 -.0004 

Military power x regime type -.071 -.141* 

ES x military power x regime type .002** .003** 

Alliance .006** .015*** 

Economic interdependence .002** -.002 

Population .279*** .276*** 

Economic growth -.009** -.006 

Economic development .022*** .001 

Cold war .120** .078 

Constant -6.866*** -7.39*** 

Number of observations 2649 2649 

Likelihood-ration test of alpha=0:                    
G

2
= 37.21 

 p < 0.01                                       

G
2

= 3.89 

p < 0.05 

* p < .10, ** p < .05, *** p < .01 / ESI: Ecological Sustainability Index 2002 scores 

* Statistical significance is based on one tailed tests.  

 

Table 6 shows that even with the relaxed assumption on the initiation of conflict, there 

is support for the theoretical arguments of eco-peace. The results in the table 6 are from 
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analyses that use ESI scores as the measure of the independent variable.  

The coefficients of the ecological sustainability variable are in the expected direction 

and statistically significant at the .01 level for both measures of the dependent variables – 

“total MID participation” and “armed conflict participation.” The marginal effect of ecological 

sustainability on “total MID participation” is that a rise in ESI from one standard deviation 

below the mean to the mean increases the probability of interstate conflict participation by 14 

percent at the 95 percent confidence interval, holding other variables at their mean. In 

substantive terms, a 9 point increase – which is one standard deviation change from below the 

mean to the mean - in ESI represents going from Australia or Brazil’s score to Russia or Israel’s 

score. And the one standard deviation increase produces an expected .05 point increase in the 

number of MIDs. This marginal effect is significant at the 95 percent confidence interval.  

For the dependent variable “armed conflict participation,” the marginal effect of the 

independent variable is relatively larger in terms of its percentage change:  one standard 

deviation increase from below the mean to the mean in the ESI score increases the probability 

of interstate conflict participation by 15 percent at the 95 percent confidence interval, holding 

other variables at their mean. This change in ESI represents going from Australia or Brazil’s ESI 

score to Russia or Israel’s ESI score, producing an expected increase in the number of armed 

conflicts by .03 point. 

The Interaction variable of interest – ES x military power x regime type – is also 

significant and positive for both dependent variables. This result also supports the theoretical 

argument that connects the joint effect of ecological sustainability with military capability and 

political opportunity. 
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Most control variables show some degree of statistical significance for at least one of 

the measures of the ecological sustainability. Military power, regime type, alliance, population, 

and cold war variables are significant for both measures of the dependent variable.  

Table 7 presents the result from analyses that use the ESFI scores for the independent 

variable, ecological sustainability.  

Table 7. Ecological Sustainability Measured with ESFI and Participation in Interstate Conflict 

Participation in interstate conflict Total MID Armed Conflict 

Ecological sustainability (ESFI) -.010 .072 

Military power .242*** .238*** 

Regime type .009* .010 

ES x military power  .056* -.008 

ES x regime type .014*** .007 

Military power x regime type -.010* -.002 

ES x military power x regime type -.006* .0003 

Alliance .006** .010** 

Economic interdependence .003** -.003 

Population .350*** .302*** 

Economic growth -.013** -.015 

Economic development .026*** -.010 

Cold war .148** .018* 

Constant -7.283*** -5.71*** 

Number of observations 1862 1862 

Likelihood-ration test of alpha=0:                    
G

2
= 9.34 

 p < 0.01                                       

G
2

= 0.08 

p < 0.4 

* p < .10, ** p < .05, *** p < .01 / ESFI: Ecological Sustainability Factor Index 

* Statistical significance is based on one tailed tests.  

 

Testing the alternative hypothesis with the different measure of the independent 

variable does not show support for the hypothesis 1a. The likelihood-ratio test shows that the 

evidence of over-dispersion is not significant at the .1 level for the analysis with “armed conflict” 
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as the dependent variable. Therefore, while the negative binomial model is preferred to the 

Poisson model for the analysis with “total MID participation” as the dependent variable, a 

Poisson model is used for the one with “armed conflict participation” as the dependent variable. 

ESFI is not statistically significant for either measure of interstate conflict. The three way 

interaction variable is not significant for the “armed conflict participation.” The F-test result 

shows no significance for this analysis either. In contrast to the previous results, the three way 

interaction variable for the “total MIDs participation” is significant and negative at the .1 level , 

which is opposite from the expectation. However, given that the one tailed test is conducted 

based on the expectation of positive direction, this result suggests the need to check the two 

tailed test result. The two tailed test result is not significant either.  

Among control variables, all variables are statistically significant for the dependent 

variable “total MID participation.” For the “armed conflict participation,” military power, 

alliance, and population are significant.  

Overall, the results from the testing of alternative hypothesis on war participation (as 

opposed to war initiation) partly support the theoretical argument. While analyses that use ESI 

as a measure of ecological sustainability support hypothesis 1a for both dependent variables of 

“total MID participation” and “armed conflict participation”, analyses with ESFI as a measure of 

ecological sustainability show little support on any of dependent variables. With regard to 

control variables, all variables are statistically significant when the dependent variable is the 

“total MID participation.”  In the analyses with “armed conflict participation” as the dependent 

variable, military power, regime type, alliance, population, and cold war variables are 

statistically significant.  
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Given all four analyses for the relationship between ecological sustainability and 

interstate conflict, it is safe to state that overall the findings support the first hypothesis that 

ecological sustainability has significant effect on the initiation of interstate conflict. According 

to the results, both measures of ecological sustainability – ESI and ESFI – show significant effect 

on the initiation of interstate conflict regardless of “total MID” or “armed conflict” as the 

dependent variable. Even when the relaxed assumption on the conflict initiation – using conflict 

participation rather than initiation - is applied, one of two analyses supports the hypothesis. 

After all, three out of four analyses support the hypothesis.    

Regarding the effect of ecological sustainability on two different types of conflict 

behavior – “total MIDs” and “armed conflict”, two out of three analyses with significant results 

show that ecological sustainability has stronger effect on the “armed conflict”, regardless of 

whether the dependent variable is “initiation of armed conflict” or “participation of armed 

conflict.” That is, as the theory of eco-peace argues, ecologically unsustainable nations are 

more likely to initiate (or participate in) armed conflicts, not just international disputes.  

The interaction effect among ecological sustainability, military power, and regime type – 

which is a part of theoretical argument - is also supported. Three out of four analyses show that 

there are joint effects of the three variables on the conflict behavior. That is, nations with 

ecological unsustainability are more likely to initiate or participate in interstate conflict when 

they have more military power and higher level of authoritarian regime.    

Among control variables, military power, alliance, population, economic 

interdependence, economic development, and cold war show statistical significance for all four 

analyses. Interestingly, economic interdependence and economic development are more 
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associated with “total MIDs” than “armed conflict.” This suggests that richer nations that might 

have more trade relationship with other nations are more likely to be involved in international 

disputes, but not likely to escalate them to armed conflict because they do not want to destroy 

their economic prosperity.   

Regime type and economic growth are significant for three out of four analyses. 

Similarly to economic interdependence and economic development, economic growth is only 

related to “total MIDs.” This indicates that diversionary theory is more related to international 

disputes rather than armed conflicts.  
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CHAPTER VI 

ANALYSIS ON ECOLOGICAL SUSTAINABILITY AND INTRASTATE CONFLICT 

The second part of the theory of eco-peace argues that many environmental conflicts in 

the Third World originated from the spread of ecologically unsustainable modes of 

development. Ecologically unsustainable development in the Third World causes environmental 

scarcity through environmental degradation and resource depletion. As a result, the foundation 

of the subsistence strategies of indigenous people is often undermined. This can lead to 

intrastate conflict via various routes that include migration and group identity conflict, unequal 

resource distribution, and competition for valuable resources. The existence of a weak state 

that does not provide sufficient public goods to pacify those people also contributes to the 

occurrence of intrastate conflict. This theoretical explanation leads to the second hypothesis 

which tests whether countries that are ecologically sustainable are less likely experience 

intrastate conflict. 

Tables 8~11 show the result for the second hypothesis. Table 8 and 9 present the results 

that use data from the Environmental Sustainability Index (ESI) for the measure of the primary 

independent variable. Table 9 and 10 show the results using data from Ecological Sustainability 

Factor Index (ESFI), which I developed through factor analysis, as the measure of the primary 

independent variable. Regarding the dependent variable, there are two different measures of 

the onset of intrastate conflict. The distinction between the two measures of civil war onset is 

based on two different minimum thresholds of annual battle deaths. One measure of intrastate 

conflict onset codes a conflict as beginning the first year in which there was a minimum of 25 

annual battle deaths. This measure of civil war includes both low level conflicts and major civil 



124 

 

wars. This measure is labeled as IAC (Internal Armed Conflict). The other measure of intrastate 

war onset is based on the more stringent minimum of 1000 battle deaths. It includes only major 

civil wars and is labeled as CW (Civil War). For both measures of the dependent variable, data 

from PRIO/ Uppala Armed Conflict Program are used. These different measures allow us to 

examine whether ecological non-sustainability affects the onset of minor intrastate conflicts, 

major civil wars, or both. 

The first analysis shown in the table 8 uses IAC as the dependent variable, and ESI index 

score is used as a measure of the independent variable. The results from the logit analysis 

confirm the second hypothesis that ecologically more sustainable societies are less likely to 

experience low level intrastate conflict. For all three measures of IAC, there exists a statistically 

significant relationship between ecological sustainability and the onset of intrastate conflict. 

One thing to note here is that the coefficient of lower-order terms in a model with an 

interaction term could be meaningless because the coefficient only captures the impact of the 

independent variable when another lower term in the interaction is zero. In this case, the focus 

of interest becomes the joint significance of the independent variable and the interaction term. 

The marginal effect of the independent variable can be estimated by plugging in mean or any 

other meaningful values of other variables in the model (Wooldridge 2006, 204 -206). This case 

applies to this model because ethnolinguistic fractionalization, which is one of lower-order 

terms of the interaction variable, never reaches zero.  
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Table 8. Ecological Sustainability and Internal Armed Conflict Onset/ ESI 

The onset of intrastate conflict  IAC(2)   IAC(5) IAC(8) 

Ecological sustainability (ES) .026 .001 .007 

Ethnolinguistic fractionalization  -.863 -.505 -2.610 

ES x Ethnolinguistic fractionalization .038 .065* .068* 

Regime type .002 .007 .014* 

Economic development -.032 -.062 -.064 

Population .147*** .115*** .092* 

Political Stability .146 .229 .269 

Religious fractionalization -.449 -.191 -.160 

Mountainous terrain .125* .139* .126* 

Noncontiguous state .293 .406* .340 

State strength - .984 -1.359 -1.223 

Diamond production -.505 -.258 -.231 

Oil reserves -.010 -.005 -.005 

Peace year -.081 -.037 -.023 

Spline1 -.001 -.001 -.001 

Spline2 .001 .001 .001 

Spline3 -.000 -.001 -.0001 

Constant -6.134*** -5.045*** -5.310*** 

Observations 3008 3082 3082 

* p < .10, ** p < .05, *** p < .01 / ESI: Environmental Sustainability Index 2002 scores 

* Statistical significance is based on one tailed tests.  

 

The coefficient of the ecological sustainability variable is not statistically significant for 

the measure of intrastate conflict that has at least a 2 year intermittency periods before a new 

onset of intrastate conflict occurs. Here, the minimum intermittency period refers to “the 

calendar years of inactivity there must be between two observations of conflict before a new 

onset is coded” (Buhaug 2006). Using the intermittency periods is important in coding 

intrastate conflict onset because many conflicts continue several years, and it is often difficult 

to distinguish ongoing conflicts from the beginning of new conflicts. Consequently, we can code 

the ongoing conflicts as an onset of new conflicts by mistake. Therefore, it is necessary add 
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intermittency periods between the two observations of conflict before a new onset is coded to 

prevent such miscoding. The second measure has a 5 year period between the end of one 

intrastate conflict and the start of another. For this measure, the ecological sustainability 

measure is not significant either. The third measure using 8 years intermittency period is also 

not significant.  

However, according to the F-test result, the joint effect of the independent variable and 

the interaction variable is significant at the .05 level for the 2 year intermittency period. The 

marginal effect of ecological sustainability on the intrastate conflict onset with a 2 year 

intermittency is such that an increase from the mean of 50 to one standard deviation above the 

mean (59) in the ESI score increases the probability of intrastate conflict onset by 1 percent 

point at the 95 percent confidence interval, holding other variables at their mean.38 It is 

equivalent to a 1 percent point increase in the probability of intrastate conflict when nations 

such as Romania (50) or Guatemala (50.4) become as unsustainable as nations such as India 

(58.4), Jamaica (59.9), or Nigeria (60.6).  

The joint effect of the independent variable and the interaction variable is also 

significant at the .1 level for the other two intermittency periods of intrastate conflict onset.  

For the 5 year intermittency period, a one standard deviation increase from the mean of ESI 

increases the probability of intrastate conflict onset by .4 percent point at the 95 percent 

confidence interval, holding other variables at their mean.  

For the 8 year intermittency period, a one standard deviation increase from the mean of 

the ESI score increases the chance of conflict onset by .5 percent point at the 95 percent 

confidence intervals, holding other variables at their means. 
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While the coefficients of the independent variables are insignificant when  

ethnolinguistic fractionalization is zero, the interaction variables are significant for dependent 

variable with 5 year and 8 year intermittency periods. The direction is positive as expected. This 

shows that the joint increase of ecological sustainability and ethnolinguistic fractionalization 

has an impact on the probability of intrastate conflict onset. That is, these results suggest that 

ecological unsustainability has a significant and positive impact on intrastate conflict onset in 

nations where there are ethnic divisions.  

Among the control variables, regime type, population, mountainous terrain, and 

noncontiguous state are statistically significant for at least one of the measures of the civil war 

onset. That is, there is partial support for the argument that Third World societies with more 

population, more mountainous terrain, and more separation by water or distance between 

rebel group’s territorial base and government are more likely to experience intrastate conflict. 

Population and mountainous terrain are significant for all three different intermittency periods 

of the civil war onset variable. This result shows strong support for the argument that societies 

with more population and societies with more mountainous terrain are more likely to 

experience intrastate conflict. Noncontiguous state is significant for two measure of IAC onset, 

and this supports the notion that societies with geographical separation between rebel groups’ 

base and the government are more prone to the occurrence of intrastate conflict.  

One finding unexpected is that regime type is significant at the .1 level, but with a 

positive direction. This positive sign indicates that higher levels of democracy are associated 

with civil strife, and this undermines the argument that democracy has a pacifying effect on the 

onset of internal armed conflict.  
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Oil reserves, which is added to test for the resource abundance argument, is not 

statistically significant. This finding indicates that, contrary to the resource abundance thesis, 

the mere existence of natural resources such as oil reserves does not affect the probability of 

intrastate conflict onset. The finding that resource abundance is insignificant while ecological 

sustainability is significant supports the core theoretical arguments of this study that it is 

ecologically unsustainable modes of development rather than the mere existence of natural 

resources that cause intrastate conflict.  

State strength – one of the weak state variables used to measure institutional stability- 

is not statistically significant either. These results regarding the weak state argument indicate 

that state strength in terms of bureaucratic capacity is not directly related to the onset of low 

level intrastate conflict.  

 Table 9 reports analyses of the effect of ecological sustainability, (measured with ESI 

index), on the onset of major civil war (CW) onset (i.e., a minimum 1000 battle deaths). As with 

the analysis of the onset of internal armed conflict (IAC), the findings confirm that ecological 

sustainability has a significant effect on the onset of civil war. The F-test results show that the 

joint impact of the independent variable and the interaction variables is significant at the .1 

level for civil war onset with a 2 year intermittency period. It is also significant at the .05 level 

for civil war onset with 5 and 8 year intermittency periods. The direction of the relationship is 

positive in each case, as expected. The marginal effect of ecological sustainability is statistically 

significant at the 95 percent confidence interval for all three measures of civil war onset.  
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Table 9. Ecological Sustainability and Civil War Onset/ ESI 

The onset of civil war  CW(2)   CW(5) CW(8) 

Ecological sustainability (ES) .019 -.029 -.034 

Ethnolinguistic fractionalization  -4.259 -9.458 -9.809** 

ES x Ethnolinguistic fractionalization .0944 .194*** .203** 

Regime type -.003 -.018 -.024 

Economic development .037 .099*** .105*** 

Population .051 .068 .040 

Political Stability .501* .585* .530 

Religious fractionalization .498 .211 .393 

Mountainous terrain .302** .349*** .401*** 

Noncontiguous state .404 .344 .284 

State strength - 2.985* -3.163* -2.830 

Diamond production 1.024*** 1.042*** 1.054** 

Oil reserves .025** -.272 -.236 

Constant -6.795*** -4.774** -4.594** 

Observations 2991 2912 2832 

* p < .10, ** p < .05, *** p < .01 / ESI: Environmental Sustainability Index 2002 scores  

* Statistical significance is based on one tailed tests.  

The magnitude of the marginal effect for the first measure of civil war onset – 2 year 

intermittency period- is such that a rise in ecological unsustainability from the mean of 49 to 

one standard deviation above the mean (to 59) increases the chances of intrastate conflict 

onset by .3 percentage point, all else being equal and all other variables set at their means. For 

the second and third measures of civil war onset – 5 year and 8 year intermittency periods – a 

one standard deviation increase in ecological sustainability is associated with a rise in the 

chances of intrastate conflict by .02 percentage point. These are not very big effects, but they 

are still statistically significant.  

The interaction variable of ecological sustainability and ethnolinguistic fractionalization 

is significant at the .01 level for civil war onset with a 5 intermittency periods, and at the .05 
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level for the one with an 8 intermittency period. These results support the theoretical 

expectation that higher levels of ecological unsustainability exacerbate already existing ethnic 

cleavage and increase (however slightly) the risk of civil war onset.  

Among the control variables, mountainous terrain and diamond production are 

statistically significant for all three measures of civil war onset. That is, societies with more 

mountainous terrain and more diamond production are more likely to experience major civil 

wars. The significance of diamond production, which showed no relation with lAC in the 

previous analyses, suggests that diamond production is related to the onset of major civil wars, 

but not necessarily to lower level conflicts. Economic development, political stability, and state 

strength are significant for two measures of civil war onset. This indicates that those variables, 

which are not significant for IAC onset, are more associated with major civil war onset rather 

than low level civil strife. Oil reserves is significant for one of measures of civil war onset. Given 

that oil reserves is not significant for any measures of IAC in the previous analyses, this results 

suggest that the presence of large oil reserves is more related to major civil war onset than 

minor level civil strife.  Population, which is significant for all three measures of total intrastate 

conflict (Table 8), is not significant for any measure of civil war onset. This shows that 

population is more related to the onset of low level intrastate conflict rather than major civil 

war onset. Noncontiguous state, which was significant for two of the measures of total 

intrastate conflict onset (Table 8), is not significant for any of the three major civil war onset 

measures. Therefore, it can be said that noncontiguity of rebel groups’ base is not associated 

with major civil war onset. Regime type, which is significant with one measure of IAC, is not 

significant with any of major civil war onset measures, and this indicates that regime type is 
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more associated with low level conflict than major civil war.   

In sum, using the ESI index as a measure of ecological sustainability shows that there is a 

statistically significant positive relationship between ecological unsustainability and intrastate 

conflict onset, whether measured as internal armed conflict (IAC) or civil war (CW) onset. All six 

analyses on different intermittency periods between onsets of major civil war show statistically 

significant marginal effects for ecological sustainability. The findings support the second 

hypothesis that the more ecologically unsustainable the Third World societies, the more likely 

that society is to experience intrastate conflicts. 

Among the control variables, mountainous terrain has significant effects on both total 

intrastate conflict and the probability of civil war onset. Regime type, economic development, 

noncontiguous state, population, political stability, state strength, diamond production, and oil 

reserves are significant for one of analyses, but not for both analyses. Other control variables 

such as religious fractionalization are not significant for any measure of intrastate conflict.  

Table 10 and Table 11 report results from the analyses that use the ecological 

sustainability factor index (ESFI) score as a measure of ecological sustainability. As I mentioned 

earlier, higher scores on ESFI mean less ecological sustainability. Thus, a positive direction is 

expected for the relationship between this measure of ecological sustainability and intrastate 

conflict onset.     
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Table 10. Ecological Sustainability and Internal Armed Conflict Onset/ ESFI 

The onset of intrastate conflict  IAC(2)   IAC(5) IAC(8) 

Ecological sustainability (ES) .193 .259 .363 

Ethnolinguistic fractionalization  1.670*** 1.151** 1.287** 

ES x Ethnolinguistic fractionalization .123 -.266 -.469 

Regime type .0002 .009 .023 

Economic development -.211*** -.200** -.217 

Population .152** .195** .220** 

Political Stability .136 .081 .024 

Religious fractionalization -.681 -.397 -.486 

Mountainous terrain .051 -.013 -.060 

Noncontiguous state .898*** .856** .629* 

State strength - 1.262 -.560 -.714 

Diamond production -.167 -.157 -.156* 

Oil reserves  .052** .046** .049* 

Peace year .062 -.085 -.165 

Spline1 .003 -.002 -.005 

Spline2 -.002 .001 .003 

Spline3 .0005 -.0003 -.0007 

Constant -4.993 -5.814*** -6.187*** 

Observations 1890 1890 1890 

* p < .10, ** p < .05, *** p < .01 / ESFI (Environmental Sustainability Factor Index)  

* Statistical significance is based on one tailed tests.  

 

Table 10 presents the result for the effect of ecological sustainability on intrastate 

conflict measured as the internal armed conflict (IAC). Contrary to the results that use ESI as a 

measure of ecological sustainability, the coefficients for the independent variable or the 

interaction variable do not show significant effects for any measures of IAC onset. F-test results, 

however, show joint significance at the .1 level for this measure of ecological unsustainability 

and its interaction with independent variables for intrastate conflict with a 2 year intermittency 

period. The directions of those coefficients are positive as expected. The marginal effect of 
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ecological sustainability in this case is that a one standard deviation rise from below the mean 

to the mean increases the chance of intrastate conflict onset by 2 percent point at the 95 

percent confidence interval, holding other variables at their mean. This result also supports the 

hypothesis that the more ecologically sustainable the Third world societies, the less likely they 

are to experience intrastate conflicts. For other measures of the dependent variables such as 5 

year and 8 year intermittency, however, the F-test results for the joint effect with the interaction 

variable are not statistically significant.  

With regard to control variables, population, ethnolinguistic fractionalization, 

noncontiguous state, and oil reserves are significant for all three different measures of the 

dependent variable. That is, the results suggest that societies with less economic development, 

more population, more ethnolinguistic fractionalization, less contiguity between rebel group’s 

base and government, more oil reserves are more likely to experience intrastate conflicts. One 

thing to be noted here is that the significance of the ethnolinguistic fractionalization variable is 

limited to cases when the ecological sustainability score is zero because the ethnolinguistic 

fractionalization variable is also in the interaction term. The significance of oil reserves, which is 

added to control for Collier and Hoeffler’s resource abundance argument and not significant for 

the previous analyses that use ESI as a measure of the independent variable, shows some 

support for the resource abundance argument that the existence of rich natural resources is 

related to violent conflict. Diamond production, which is not significant for all IAC measures  

with ESI as the independent variable, is significant for one measure of IAC. This shows some 

support for the argument that lootable resources are related to the onset of intrastate conflict.  
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Table 11. Ecological Sustainability and Civil War Onset/ ESFI 

The onset of civil war  CW(2)   CW(5) CW(8) 

Ecological sustainability (ES) .446 .041 .225 

Ethnolinguistic fractionalization  .668 .436 .706 

ES x Ethnolinguistic fractionalization -.021 -.057 -.229 

Regime type .002 -.008 -.007 

Economic development -.310** -.158 -.158 

Population -.022 .180 .090 

Political Stability .577 .535 .328 

Religious fractionalization -.377 -.911 -.641 

Mountainous terrain .577 .065 .134 

Noncontiguous state .192** .585 .319 

State strength - 5.674* -6.791* -6.684* 

Diamond production 1.013*** 1.377*** 1.362*** 

Oil reserves .479*** 1.398*** 1.485*** 

Constant -3.595** -5.240*** -4.767*** 

Observations 1849 1810 1771 

* p < .10, ** p < .05, *** p < .01 / ESFI: Environmental Sustainability Factor Index  

* Statistical significance is based on one tailed tests.  

 

Table 11 shows the results for three different measures of major civil war (CW) onset as 

a dependent variable. The relationship between ecological sustainability and civil war onset is 

positive as in the previous analysis. However, contrary to the results from the previous analyses, 

the coefficients for the ecological sustainability variable are not statistically significant for any 

of the three measures of civil war onset. F-test results for the joint effect of ecological 

unsustainability and the interaction term are not significant for any measures of major civil war 

onset. This mixed result shows that the effect of ecological sustainability on the onset of major 

civil wars is not as strong as the effect on lower level internal armed conflicts.  

Among the control variables, state strength, diamond production, and oil reserves are 

significant for all three measures of dependent variable. This indicates that Third World 
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societies with more state strength, more diamond production, and more oil reserves are more 

prone to major civil wars.  

Economic development and noncontiguous state are significantly related to one or two 

measures of civil war onset. Therefore, it can be said that they are less strongly related to the 

escalation of civil conflict to major civil war than are noncontiguous state, state strength, 

diamond production, and oil reserves.   

In sum, when the ecological sustainability factor index (ESFI) is used as a measure of 

ecological sustainability, the results show that ecological sustainability is associated with 

intrastate conflict measured by internal armed conflict (IAC), but not by civil war (CW). The 

analyses which use ESFI as a measure of ecological sustainability support the second hypothesis 

that the more ecologically unsustainable a Third World society is, the more likely that society is 

to experience intrastate conflicts. However, the support is only valid when the dependent 

variable is internal armed conflict (IAC) onset with a 2 year intermittency period for all 

intrastate conflicts that have 25 casualties or more. When the dependent variable is measured 

as major civil war (CW) (which only includes conflicts that achieved the 1000 battle death 

threshold), the findings do not support the second hypothesis.  

Among control variables, economic development, noncontiguous state, diamond 

production and oil reserves are significant for both measures of the dependent variable – IAC 

and CW. Therefore, this analysis confirms the effect of those variables on the onset of intrastate 

conflict of all types, from low level conflict to major civil war. Ethnolinguistic fractionalization 

and population are significant for only IAC onset. This result suggests that these variables are 

associated with minor intrastate conflict rather than major civil war. The significance of 
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ethnolinguistic fractionalization is valid when ecological sustainability is zero because of its 

inclusion in the interaction term with ecological sustainability. State strength is significant for 

only major civil war (CW). This tells us that state strength matters when intrastate conflicts 

escalate to major civil wars. Other control variables such as regime type, political stability, 

mountainous terrain and religious fractionalization are not significant for any measures of the 

dependent variable. The insignificance of the regime type variable disconfirms the idea of a 

“democratic civil peace” that democracies might experience less civil war. At the same time, the 

idea that authoritarian regimes with a harsh repressive apparatus and institutional consistency 

rarely experience civil war is disconfirmed as well. The insignificance of the political stability 

variable disconfirms the argument that relates political change and the occurrence of civil war. 

The argument that intrastate conflicts are more likely to happen in mountainous regions that 

favors rebel’s insurgency is not confirmed either. The results also make show that 

ethnolinguistic fractionalization rather than religious fractionalization matters to the onset of 

intrastate conflict.    

Considering all four analyses for the second hypothesis, it is reasonable to say that 

overall the findings support the second hypothesis that ecological sustainability has significant 

effects on the onset of intrastate conflict in the Third World. The findings show that ecological 

sustainability, measured by ESI has statistically significant effects on intrastate conflict onset 

(IAC) regardless of intermittency period. Ecological sustainability measured by ESFI also has a 

significant effect on IAC with a 2 year intermittency period. For major civil wars that surpass the 

1000 battle death threshold (CW), the findings show mixed results. While the ESI measure of 

ecological sustainability measured is significantly related to civil war onset regardless of 
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intermittency period, the other measure of ecological sustainability (ESFI) does not shows 

significant relationships with intrastate conflict measured as the onset of major civil war. 

Therefore, it can be said that the findings show stronger support for effect of ecological 

sustainability on low level civil conflict than on major civil war onset. It can be also suggested 

that, as the theory of eco-peace explains, ecological sustainability is the root cause of many 

internal armed conflicts, but other variables determine whether conflict will escalate to major 

civil war.   

Among control variables, no variable is statistically significant for all four analyses. 

Economic development, diamond production, and noncontiguous state show significance for at 

least one intermittency period in three out of four analyses. Diamond production is significant 

for all three intermittency periods of two analyses with civil war onset (CW) as the dependent 

variable, but only one with 8 year intermittency period for lower levels of intrastate conflict 

(IAC). This suggests that the relationship of diamonds to civil war onset emerges mostly after 

the war has escalated to major civil war, and the rebels have to generate revenues to sustain 

their large combat organizations that include full-time combatants. State strength is significant 

for two analyses, regardless of the measure of ecological sustainability, that use civil war onset 

as a measure of intrastate conflict, but not when lower levels of intrastate conflict are included. 

This finding suggests that state strength is associated with major civil war onset rather than 

minor internal conflict. Regime type, political stability, and religious fractionalization are not 

significant for any analyses.  

Regarding competing arguments to the theory of eco-peace, the findings partly 

undermine the resource abundance argument. Oil reserves, which is used as a control variable 
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for Collier and Hoeffler’s resource abundance argument, is not significant for most analyses 

that use ESI as a measure of ecological sustainability, except for the one that uses major civil 

war onset with a 2 year intermittency period as the dependent variable. However, when ESFI is 

used for the measure of ecological sustainability, oil reserves shows significance for both 

measures of the dependent variable. Diamond production is significant mostly when the 

measure of dependent variable is civil war onset rather than lower level conflict, regardless of 

the measure of ecological sustainability. That suggests that the resource abundance argument 

applies more strongly to the linkage between some specific lootable resources such as 

diamonds and major civil war than to the connection between overall natural resources and 

intrastate conflict in general. 
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CHAPTER VII 

CONCLUSION 

This study has developed a theory that explains a causal linkage between socioeconomic 

structure and violent conflict. In particular, this study has focused on the cause of environment 

and resource related conflict from the structural perspective. By developing the theory of eco-

peace, this study hypothesized that the ecological sustainability of a nation’s socioeconomic 

structure causes both interstate conflict initiation and intrastate conflict onset.  

Regarding interstate conflict, this study shows that ecologically unsustainable industrial 

systems in a nation generate strong demand for natural resources due to decreasing availability 

of natural resources within their own societies. The scarcity of natural resources within 

societies occurs because ecologically unsustainable industrial systems beget environmental 

degradation and resource depletion. Ecologically unsustainable societies, therefore, are driven 

to initiate interstate conflict in order to gain access to natural resources when alternative 

options such as international trade, alternative technologies to replace natural resources, or 

transition to sustainable society are neither available nor achievable in the short term. The 

initiation of interstate conflict by an unsustainable society occurs under the conditions that the 

society has sufficient military capability and favorable political opportunities. This explanation 

of the relationship between ecological sustainability and interstate conflict initiation yields a 

hypothesis that the more ecologically sustainable the socioeconomic structure of a society, the 

less likely the society is to initiate interstate conflict.  

Through the analyses, some support for the first hypothesis was found: ecological 

sustainability reduces a nation’s propensity for interstate war.39 The effect of ecological 
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sustainability on the initiation of interstate armed conflict is stronger than the effect on the 

initiation of total MID. That is, ecological sustainability has a greater effect on the likelihood of a 

nation becoming involved in armed conflict than on its likelihood of becoming involved in any 

interstate dispute, including those that do not escalate to armed conflict. This study adds a new 

variable of ecological sustainability and thereby provides a new structural perspective on the 

explanation and prediction of interstate conflict. This study also confirms existing theories on 

interstate war such as realist’s argument of power politics, liberal arguments about economic 

interdependence and interstate conflict, the democratic peace thesis, diversionary theory, and 

neo-Malthusian arguments about the effect of population on interstate conflict, In particular, 

this study found that economic interdependence has two distinct effects on interstate conflict: 

economic interdependence encourages the initiation of international disputes but restrains 

those disputes from escalating to armed conflict.     

The explanation for intrastate conflict onset in relation to ecological sustainability is 

different from that of interstate conflict initiation because the dynamics of intrastate conflict 

are different from those of interstate conflict. The theory of eco-peace argues that the seeds of 

many environmental conflicts in the Third World were sown with the spread of ecologically 

unsustainable modes of development. Ecologically unsustainable development in the Third 

World has generated severe environmental degradation and resource depletion. Environmental 

degradation and resource depletion result in environmental scarcity and the loss of the 

subsistence security for indigenous people in the Third World societies. Environmental scarcity 

and the destruction of the means of subsistence for indigenous people lead to intrastate 

conflict through various routes such as migration and group identity conflict, unequal resource 
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distribution, competition for resources, and weak state which fails to provide public goods. This 

explanation brings about the second hypothesis that the more ecologically sustainable the 

Third World societies, the less likely that society is to experience intrastate conflicts. 

  The findings from the analyses provide some support for the second hypothesis as well: 

The Third World societies that pursue more ecologically sustainable modes of development are 

less likely to experience intrastate conflict. The effect of ecological sustainability on the 

probability of lower level internal armed conflicts is stronger than its effect on the probability of 

major civil wars. The findings presented in this study suggest that ecologically unsustainable 

modes of development, rather than environmental scarcity or resource abundance, are the 

root cause of many intrastate conflicts in Third World societies. Consequently, this study 

suggests a new perspective on how to theorize environmental influences on the occurrence of 

intrastate conflict. In addition, the findings of this study partly undermine the existing theory of 

resource abundance by showing, in some analyses, that mere existence of rich resources does 

not significantly affect the onset of intrastate conflicts. It also makes it clear that the resource 

abundance argument is more strongly associated with the linkage between some lootable 

resources such as diamonds and major civil war than with the linkage between natural 

resources in general and lower level armed conflicts which comprise of most of the 

environmental conflicts.   
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A. The Contribution of this Dissertation 

This study connects two different fields of peace studies and environmental politics in 

explaining environmental conflict. Environmental conflict is a new phase of conflict in the post-

Cold War era. By introducing to the field of peace studies the concept of ecological 

sustainability, which has been widely discussed in the field of environmental politics since the 

1990s, this study provides a new perspective on how to explain environmental conflict. In other 

words, this study adds a new variable of ecological sustainability to the existing literature on 

international and internal conflict.  

This study also provides coherent and generalizable theoretical explanations for both 

interstate and intrastate environmental conflict which have often suffered from contradictory 

explanations and findings. Established explanations such as the neo-Malthusian’s 

environmental scarcity argument and the resource abundance argument explain some aspects 

of environmental conflict. However, those arguments are contradictory in some ways. The neo-

Malthusians have argued that the “scarcity” of natural resources causes violent conflict. On the 

contrary, others have contended that it is rather the “abundance” of natural resources that 

leads to armed conflict. Therefore, there is still a need for a coherent and comprehensive 

theory which can resolve the apparent contradiction between these two theories and account 

for a bigger picture of environmental conflict. This study addresses this need and resolves the 

contradiction between those arguments by providing a coherent theoretical explanation. 

According to the theoretical explanation presented in this study, both environmental scarcity 

conflicts and resource abundance conflicts are ultimately caused by ecologically unsustainable 

mode of development. In particular, the theory of eco-peace shows that resource abundance 



143 

 

and environmental scarcity are not two separate phenomena but continuous phenomena that 

change over time by virtue of ecologically unsustainable modes of development.    

B. A Prediction of Potential Environmental Conflict 

According to logic of the theory of eco-peace, some predictions can be made with 

regard to environmental conflict. The most prominent case of potential conflict would be the 

one related to China which has experienced rapid rates of industrialization during the post-Mao 

era. Since China adopted an economic policy of market reform and trade openness in the late 

1970s, China has pursued an ecologically unsustainable development strategy which heavily 

depends on the excessive use of fossil fuels such as coal. According to the environmental 

sustainability index (ESI), China is ranked 129th among 139 countries in 2002 and 133rd among 

146 countries in 2005. In 2007, China’s carbon emission surpassed the United States 

(Netherlands Environmental Assessment Agency 2007), making China the largest carbon 

emission country. As a consequence of such unsustainable modes of development, China has 

experienced severe environment degradation that includes air pollution, water pollution, and 

desertification. Once a self-sufficient country until mid 1980s, China is now also facing resource 

depletion. China, after all, depends on imported oil, which makes up 75 percent of its oil 

requirement (Cooney 2005).  

China is now competing with other countries, in particular with the United States and 

India, all over the world for access to natural resources. Both the United States and China 

import oil from countries in Middle East, Central Asia, Africa, and Asia. China even sell arms and 

provides military aid to oil producing countries such as Iran, Syria, Kuwait, United Arab Emirates, 

Kazakhstan, Uzbekistan, and Sudan  in exchange for buying oil from them. The United States, 
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similarly, buys oil and provides military aid and arms to countries like Thailand, Malaysia, 

Indonesia, Iraq, Kuwait, United Arab Emirates, Yemen, Tunisia, Algeria, Egypt, Nigeria, Cameron, 

the Republic of the Congo, and Angola (Klare 2008a).  

China’s competition with another rapidly developing country, India, over natural 

resources is also becoming severe. Both China and India are trying to build gas pipelines from 

Central Asian countries. China has already secured a good amount of the Kazakhstan oil and 

opened a pipeline that connects Kazakhstan and China in December 2007. India is exploring the 

possibility of joining the Turkmenistan-Afghanistan-Pakistan gas pipeline. Toward this end, India 

set up a military base at Ayni in Tajikistan in 2006 (Shobhan 2008). Both China and India also 

have sought to have trade ties with resource rich African countries such as Nigeria and Sudan. 

As a result, trade between China and African countries grew nearly tenfold from 1997 to 2006. 

Bilateral trade between India and African countries is also increasing.40 Competition between 

China and India over natural resources includes not only non-renewable resources but also 

renewable resources such as water. Both China and India suffer from perennial water shortages, 

which have resulted from their unsustainable modes of development. The spread of water 

intensive irrigated farming and industries has resulted in water shortages. China’s gargantuan 

projects to reserve water by building dams and a hydropower plants in the upper stream of 

Brahmaputra river, which is located just north of India, raises concern for potential Sino-Indian 

conflict.    

As a developing country, China is expected to need more natural resources than any 

other countries if China continues the current unsustainable mode of development. The world 

energy projection up to 2030 by International Energy Agency indicates that China’s increasing 
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primary energy demand dwarfs that of all other countries in the world (International Energy 

Agency 2008). Similarly, the World Wildlife Fund for Nature and China Council for International 

Cooperation on Environmental and Development (CCICED) report that China’s average 

ecological footprint has doubled since 1960s and now demands more than two times what the 

country’s ecosystems can sustainably supply. The report suggests that China would need to 

double the land and water area it uses in order to sustain current rates of natural resource use. 

At present, China partially covers its deficit of natural resources by importing them from other 

countries. Therefore, it is critical for China to secure natural resource supply routes. Given that 

China has sufficient military capability with the world’s third largest military expenditure (SIPRI, 

2008), it is very likely that China would initiate interstate conflict if there is any disruption in the 

supply of natural resources.  

The symptoms of this possibility are already being manifested in several places where 

China is involved over access to natural resources. China has been accused of backing the 

Sudanese government and militias which have abused human rights in Darfur. China has 

provided arms to the Sudanese government while importing oil from Sudan. This case shows 

that China could do whatever it takes in order to secure access to necessary natural resources, 

even under criticism from the international community. China also has been involved in 

sporadic conflicts with countries like Malaysia, Philippines, Taiwan, and Vietnam over islands in 

the South China Sea. The area presumably has natural gas and oil underneath the sea. In the 

East China Sea, China and Japan have been involved in ongoing conflicts over the Chunxiao 

natural gas field. Both countries are seeking to extract its reserves, and neither country is 

willing to compromise on the matter. Moreover, both countries have threatened to use military 
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means if necessary to protect their interests. Since 2005, China has sent warships and combat 

aircraft on its side of the disputed area. Japan also has sent regular flights by maritime patrol 

aircraft on its side. Therefore, there is a possibility that any attempt by either side to occupy the 

area permanently could trigger the escalation of conflict between two countries (Ding 2005; 

Zellen 2008). Another area of potential conflict is Central Asia where major powers such as 

China, Russia, and the United States are competing over oil and natural gas. The risk of direct 

conflict among major powers might be low due to the high cost of violence. However, 

considering those major powers have deployed military instructors and advisers, there is still a 

risk that they could be involved in local conflicts (Klare 2008b). 

According to this dissertation, a critical factor that could decrease the possibility of 

conflict initiation by China would be its effort to change its mode of development. China has 

realized the seriousness of its environmental deterioration and resource depletion, and has 

begun to plan and implement some ecologically sustainable public policies. According to the 

report from the China Sustainable Energy Program (2008), China has established aggressive 

targets to reduce environmental pollution and energy consumption. China’s energy efficiency 

target calls for a 20 percent reduction in energy intensity between 2005 and 2010. The 

Renewable Energy Law, which has been in effect since 2005, has set legally binding targets to 

obtain 15 percent of all energy from renewable energy sources like solar, wind, biomass, and 

hydropower by 2020. In order to achieve these goals, China has used various policy tools such 

as regulation, subsidies, and pollution taxes. Some of China’s largest cities such as Beijing, 

Shanghai, and Xian are banning coal use. China has introduced a pollution tax on high sulfur 

coals while cutting its coal subsidies. In addition, China is subsidizing an ambitious plan to 
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develop its wind resources and generate electricity out of them (Brown 2001, 242). China is also 

using many other policy tools to increase the energy efficiency level in its industries. Some 

examples of those energy efficiency programs are increased passenger vehicle fuel economy 

standards, efficiency standards and labels for household appliances, national building codes, 

and closing inefficient coal-fired power plants. Therefore, if China successfully changes its mode 

of development, the probability of conflict initiation by China could decrease.   

However, in spite of China’s plans and efforts to reduce severe environmental 

degradation and energy consumption, it is still questionable whether China could successfully 

change its mode of development so that it could significantly decrease the risk of conflict 

initiation. China’s plan to reduce environmental degradation and energy consumption faces 

obstacles from the bureaucracy, bottlenecks in manufacturing, and increasing demands for 

energy. For example, although China is trying to limit greenhouse gas emissions by expanding 

the use of renewable energy sources such as wind power, the wind energy industry is having 

trouble finding enough land to build wind power plants. Usually wind power plants require 

larger amounts of land than currently popular coal plants require. Local governments have to 

buy large tracts of land from local residents and industries. Government regulation is another 

source of obstacles. Ironically, China’s current energy regulations impose less environmental 

control on coal-fired plants than renewable energy plants because the regulations on the 

former were written long ago. Therefore, more stringent review of environmental impact is 

required for renewable energy projects.41  Other than these technical problems, soaring 

demand for electricity also still leads local government to turn to fossil-fuel based electricity 

generation to meet immediate needs. In order to meet the needs, China had to build 114,000 
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megawatts of fossil fuel based generating capacity in 2006 and 95,000 megawatts more in 

2007.42 It is reported that China adds a new coal plant every 7 or 10 days.43 That is, even though 

the Chinese government tries to change its mode of development in the long term, it will take 

considerable time and, in the short term, the use of non-renewable resources could increase 

rather than decrease. Thus, it might still be valid to predict the possibility of conflict initiation 

by China.   

C. Policy Implications: Toward A Sustainable Society 

The theoretical argument and analysis of this dissertation suggest certain policy 

implications of sustainable development and the transition toward an ecologically sustainable 

socioeconomic system as a means of preventing violent conflict. Once a country has an 

ecological sustainable industrial system, the country can supply necessary natural resources for 

itself without depleting them or making them unusable from pollution. The country, then, 

would not need to go abroad to obtain such resources, and this would fundamentally decrease 

the probability of interstate conflict initiation from that country. Similarly, once a developing 

country has adopted a mode of development that is ecologically sustainable, development 

projects would not cause severe environmental degradation and natural resource depletion, 

which often lead to intrastate conflict. Therefore, major policy suggestions from this 

dissertation are public policies that encourage and support sustainable development that leads 

to ecologically sustainable society. Such policies include the extensive degree of recycling, high 

level of energy efficiency, the extensive use of renewable energy, pollution reduction, and 

changes in the transportation system and community structure to reduce energy 

consumption.44  
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Extensive recycling represents one of key ideas of ecological sustainability that prevents 

the depletion of natural resources. According to the idea of ecologically sustainability, industrial 

systems should be able to operate mainly by recycling materials already in use. By introducing 

an extensive degree of recycling, the system aims to produce no waste, which would eliminate 

or reduce the need for landfill. This policy implies replacing the current linear flow-through 

model with a circular model that closes the loop (Brown 2001, 123). The extent of recycling can 

cover most material used in the modern economy including metal (steel, aluminum, copper, 

zinc, and lead), non-metallic minerals (stone, sand, gravel, limestone, and clay), and raw 

material of organic origins (wood, cotton, wool, and leather). The extensive recycling policy has 

several components. Those include designing products to be easily disassembled and recycled, 

redesigning industrial processes to eliminate waste generation, and developing technology that 

requires less material. These measures to expand the range of recycling would activate a 

recycling industry creating new employment opportunities as well.  

Expanding the use of renewable energy is essential for the transition to the sustainable 

society because non-renewable resources such as fossil fuels are not recyclable and they 

generate severe pollution. Therefore, the use of renewable energy such as wind, solar, hydro, 

and geothermal energy needs to increase dramatically and eventually replace the dependence 

on fossil fuels. While the policy of expanding renewable energy use is a solution on the supply 

side of energy management issues, increasing energy efficiency and reforming the 

transportation system and community structure are policy alternatives on the demand side to 

reduce energy consumption. Energy efficiency programs utilize various means to reduce energy 

consumption. Some examples of those means include adopting household appliance efficiency 
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standards, developing energy saving technology, and substituting traditional incandescent light 

bulbs with compact fluorescent lamps (CFLs). How cities and communities are structured also 

greatly affects the level of energy consumption. Urban transportation systems and community 

structures that heavily rely on the use of automobiles need to be changed to rely on rail and 

public transportation, bicycle and pedestrian friendly systems. Such systems would reduce not 

only energy consumption but also air pollution. Public policies for expanding the range of 

recycling, increasing the use of renewable energy, utilizing various energy efficiency programs, 

spreading public transportation system, and restructuring communities would greatly reduce 

the level of environmental pollutions and energy consumption leading to ecologically 

sustainable society.   

Several policy instruments can be used to achieve those policy goals. Those are 

regulation, voluntary action, government expenditure, and market based instruments (Carter, 

2001).45 The most widely used one is regulation. It involves specifying the standards of pollution 

control that industries must meet. The advantage of regulation is that it is administratively 

efficient when certain substances or activities need to be banned. However, pollution control 

by regulation has long been criticized for its ineffectiveness because the overall environmental 

record has remained poor despite many industrialized countries’ use of regulation since 1970s. 

Recently, other policy instruments like voluntary action and market based instruments are 

gaining popularity as effective policy tools.  

Voluntary action is individuals or organizations voluntarily doing things that are related 

to environment protection, and those activities are neither required by law nor by financial 

incentives (Carter 2001, 292). It includes individuals engaging in activities such as recycling or 
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voluntary conservation work and businesses giving greater consideration to the environmental 

impact of their activities. One of the most popular forms of the voluntary action is 

environmental voluntary agreements between a public authority and a business. The advantage 

of the environmental agreements is that it is cost-effective and flexible so that individuals or 

organizations can choose the means to achieve policy goals. The weakness is that it is 

unambitious because it is not mandatory for individuals or businesses to achieve those policy 

goals to which they agreed. Therefore the level of commitment is low. Also, an industry often 

uses it as a way to rule out the possibility of stricter regulations (Carter 2001, 293). Eco-label is 

a kind of voluntary system that uses consumer’s environmental awareness as a marketing force 

to change manufacturers’ behavior by indentifying products that are environmentally sound. 

The idea of the eco-label is that it can give manufacturers an incentive to make their products 

environmentally friendly if the logo identifying “green product” attracts consumers. The use of 

eco-label is spreading in many economic sectors since early 1990s indentifying products such as 

energy efficient household appliances, forest products from sustainably managed forests, and 

electricity from renewable resources.  

While eco-label has mixed a voluntary system with market forces, tradable permits and 

deposit refund are market based public policy instruments. Market based instruments 

internalize the cost of using environment into the price of products. Tradable permits set the 

amount of pollution that is allowed and allow the market to set the price of the permits by 

auction. Once government sets a level of pollution to allow, manufacturers have the right to 

release a certain volume of emissions. Permits can be sold or auctioned, and the price of the 

permit is determined by market. Permits have the advantage of allowing the manufacturer the 
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flexibility to reduce pollution in cost-effective ways while offering government opportunities to 

reduce the overall level of pollution by purchasing permits back.   

The eco-tax is a market based instrument which uses the fiscal policy tool of levying tax. 

Taxes are levied on activities that generate pollution. Government sets the ambient standard of 

pollution it aims to achieve and levies taxes at a level that would achieve the goal. The eco-tax 

is used in various names such as pollution tax or carbon tax. The difference between eco-taxes 

and the tradable permits is in the way the price is set. The price of the eco-tax is set by 

government through the tax rate while the price of the tradable permits is set by the market. 

Environmentally destructive activities such as carbon emission, sulfur emissions, motor fuel 

sales, waste incineration, and landfill use are taxed. The advantage of the eco-tax is that it is 

flexible compare to regulation because the eco-tax gives polluters the choice of whether to 

abate pollution or just pay the tax. Polluters that can reduce pollution voluntarily with lower 

cost than paying the eco-tax would reduce pollution. Consequently, eco-tax brings efficiency 

because pollution would be reduced with less cost to industry. It also gives incentives to 

polluters to reduce pollution in order to avoid paying the tax (Pearce, Markandya, and Edward 

Barbier 1989; Pearce and Turner 1990). Subsidy is a fiscal policy tool to encourage 

government’s intended activities. Government can use subsidies to encourage various activities 

such as recycling, using water efficiently, harnessing renewable energy, buying cleaner 

technology, and insulating homes and buildings. The advantage of using a fiscal policy like a 

subsidy is that it helps promote certain activities that are too costly for each producer or 

individual.     
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As a matter of fact, many countries have already been taking steps toward an 

ecologically sustainable society. While it is not yet common to find countries that have 

completely shifted their socioeconomic system to an ecologically sustainable one, some 

countries have declared and are moving their socioeconomic system toward the direction of 

ecological sustainability. Some countries have achieved the shift in some specific sectors if not 

all sectors. For example, Sweden, which already has a relatively higher rate (26%) of renewable 

energy use, declared in 2006 that it plans to end the use of oil and become energy self-

sufficient by 2020 by utilizing renewable energy. Finland proclaimed that it would increase the 

use of renewable natural resources so that natural resources are not depleted but are renewed 

(Finish National Commission on Sustainable Development 2006). Costa Rica also has announced 

a plan to shift entirely to the use of only renewable energy by 2025, and Denmark has banned 

the construction of coal-fired power plants. Germany and Japan are dramatically increasing the 

range of recycling by requiring some products such as automobiles, household appliances, and 

office equipment be designed so that they can be easily disassembled and recycled. Denmark 

and Finland are banning non-refillable beverage containers and, as a result, the flow of garbage 

in these countries has reduced dramatically. Denmark also has restructured its urban 

transportation system, and the use of bicycles in Copenhagen takes up more than 30 percent of 

the city’s transportation (Brown 2001).  

As we can see from these cases, there are many feasible ways for transition toward 

ecologically sustainable societies. In short, decreasing the root cause of potential 

environmental and natural resource conflict is possible through those public policy goals and 

instruments described above. Of course, other effective public policy goals and tools can be 



154 

 

developed as well. What is left would be political willingness to achieve such goals and public 

support and participation for the transition toward ecologically sustainable societies. Of course, 

the transition toward sustainable societies might be costly in the short term. Governments 

might have to spend a great amount of funds to fund projects that support ecological 

sustainability. Political parties and politicians might have to risk political losses due to 

opposition from businesses and other sectors of the electorate that might be concerned about 

losing profits from established fossil-fuel market, increasing costs, and therefore potentially 

decreasing international competitiveness. However, if we consider the long term cost of 

violence and war that could occur due to the absence of ecological sustainability, it may be less 

costly to adopt such public policies for sustainable society than to take the risk of such potential 

violent conflicts. 

 

  



155 

 

ENDNOTES

 
1 The Heidelberg Institute on International Conflict Research (HIIK) defines conflicts as 

the clashing of interests (positional differences) on national values of some duration and 

magnitude between at least two parties (organized groups, states, groups of states, 

organizations) that are determined to pursue their interests and win their cases. This definition 

of conflict is relatively broader than other datasets such as COW (Correlates of War) and ACD 

(Armed Conflict Dataset) that only count “militarized” disputes or “armed” conflicts. That is, in 

KOSIMO dataset which is constructed by HIIK, wars and conflicts of lesser intensity are classified 

according to the actual amount of violence observed, and not according to the number of 

fatalities. The existing recorded data-banks as well as other sources such as sources in German 

archives and newspapers were evaluated qualitatively and those records that fit the KOSIMO 

operational definitions are selected. Conflicts are also recorded even if there is no state among 

the conflict parties. Therefore, it includes both interstate and intrastate conflicts, and the 

numbers of conflicts is high compared to other datasets capturing many societal conflicts that 

are related to environmental conflicts. HIIK classify conflicts according to conflict intensities 

from non-violent (latent conflict, manifest conflict) to violent (crisis, severe crisis, war) and 

conflict items as in Figure 2 (HIIK 2003; 2004). For the details about the KOSIMO dataset, see 

Pfetsch and Rohloff (2000) and KOSIMO Manual at http://www.hiik.de.  

2 The conflict item Regional Predominance stands for conflicts in which an intrastate 

group attempts to gain control over a certain area without the goal of gaining power over the 

entire state (National Power) or forming a new state (Secession) (HIIK 2003). 
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3 Lenin defines finance capital as the monopolies arisen from the merging or 

coalescence of the banks with industry (Lenin [1917] 1939, Chapter 3). 

4 The details of this argument with evidences are explained in Chapter 3.  

5 These studies that focus on conceptual aspects will be discussed in the next section as 

definitional linkage and normative linkage between peace and the environment.   

6 The two different terms – ‘ecological sustainability’ and ‘environmental sustainability’ - 

have been used interchangeably.  While the term ‘environmental sustainability’ has been 

mostly used in earlier times, the usage of the term ‘ecological sustainability’ is increasing. In this 

study, I mainly use ‘ecological sustainability’ because it reflects the pattern of relationship 

between organisms or socioeconomic structures and their natural environment and resources 

rather than regarding nature as a separate object from human beings or socioeconomic 

structure as the term ‘environment’ implies.  

7 Natural capital is defined as “economist jargon for natural resources and ecological 

processes, the stuff of earth and life (O’Riordan 1996, 146).” 

8 Human capital refers to the stock of productive skills and technical knowledge 

embodied in labor. It is the set of skills which a human acquires through training and experience, 

and which increase that laborer’s value in the marketplace. 

9 The critical natural capital means “natural processes regarded as essential for life 

(O’Riordan 1996, 146).” 

10 The precautionary principle states that “the lack of scientific certainty shall not be 

used as a reason for postponing measures to prevent environmental degradation” (Carter 2002, 

207).   
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11 This broad definition of ecological sustainability is tied to the use of ESI 

(Environmental Sustainability Index) in measuring ecological sustainability in Chapter 4.  

12 This definition is associated with the measure this study use in the second analysis – 

ESFI (Ecological Sustainability Factor Index) - in Chapter 4.  

13 Principles and main elements of both ecologically sustainable and unsustainable 

socioeconomic structures are described in the Introduction.  

14 Details about the respective role of renewable and non-renewable resources are 

discussed later in this chapter.  

15 The terminology and distinction between renewable and non-renewable resources 

vary among scholars.  While most of scholars agree upon using the terminology of renewable 

and non-renewable resources, some use other terms such as depletable, recyclable, 

replenishable or reproductable resources (Anderson 2004; Tietenberg 2000).  Regarding the 

typology, there is no agreed distinction between renewable resources and non-renewable 

resources.  For example, while Tietenberg (2000) put water into the category of replenishable 

resources, Anderson (2004) put water in the category of depletable resources. I follow the 

widely agreed distinction of renewable and non-renewable resources based upon renewability 

of resources in a relatively short period of time.  

16 While using the same “sustainability” as a main explanatory concept, the argument of 

this study is different from “the green peace theory” that has been argued by Peter Jacques. 

Jacques (2003), in his doctoral dissertation, suggests the hypothesis that countries that are 

more sustainable are more pacific. It might look similar to the argument of this study at a 

glance, nevertheless, the reason and logic of his hypothesis is different from the ones of this 
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study. Jacques lists a couple of reasons why sustainable countries use pacific foreign policy 

(Jacques 2003, 74-78). First, taking care of environment leads taking care of people who rely on 

it, and therefore caring for the environment provides thinking and behavior that reinforces 

non-violence. In this way, sustainability would have pacifying effect within international 

relations. Second, norms that build sustainable environmental policies would be compatible 

with pacific foreign policy because war itself is not a sustainable practice. Third, emerging 

global consciousness about environment would help building a sense of human development 

where humanity is supposed to be in harmony with less aggression and sustainable 

development. Comparing Jacques logic with the one of this study, Jacques’ logic is rather 

related to norms and psychological effects of sustainability on aggressive foreign policy than 

structural connections between ecological sustainability and conflict initiation. His logic doesn’t 

mention any connections how ecological sustainability is structurally connected with the 

initiation of conflict.    

17
 Fackler, Martin, “Earthquake stokes fears over nuclear safety in Japan,” The New York 

Times, July 24, 2007. http://www.iht.com/articles/2007/07/24/news/japan.php (accessed 

October 24, 2009). 

18 Recently, however, the Bush administration has tried to build further nuclear plants in 

the United States.  As an effort to resume nuclear power program, the Nuclear Regulatory 

Commission approved the early site permit for nuclear power plants in Illinois in March 2007. 

The early site permit is for utilities to complete the site and environmental evaluations before a 

decision to build a nuclear plant is made. For more detail, See Environment News Service. 2007. 
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“Nuclear Power Industry Wins First Site Approval in 30 Years.” March 9. http://www.ens-

newswire.com/ens/mar2007/2007-03-09-04.asp (October 24, 2009). 

19
 Sengupta, Somini, “Competition Between China and India Goes Beyond Borders,” The 

New York Times, November 20, 2006.  

http://www.nytimes.com/2006/11/20/world/asia/20iht-china.3605839.html (accessed October 

25, 2009). 

20 This fact that most of conflict that might be related to environment and natural 

resources are not claimed as resource conflicts or resource wars by the initiators of conflict 

suggests case studies as a research strategy are not appropriate to reveal the relationship 

between ecological sustainability and the initiation of conflict and war. I will discuss further 

issues of testing my theoretical argument in Chapter 4.  

21
 Magnier, Mark, “China Announces Military Budget Hike,” Los Angeles Times, March 5. 

2007. http://articles.latimes.com/2007/mar/05/world/fg-china5 (accessed October 24, 2009). 

22
 See also Greenwood, G. M. 2006. “Singapore: Inside the Lion City,” Asian Sentinel, 

September14.  

http://www.asiasentinel.com/index.php?option=com_content&task=view&id=159&Itemid=195 

(accessed October 24, 2009). 

23
 For more detail, See Martha Rose Crow, 2009, “Behind Israel’s Siege of Gaza: 

Palestinians Have Oil and Natural Resources,” New Hampshire Free Press, January 14. 

http://newhampshirefreepress.com/node/307 (accessed October 24, 2009). 

24 For details, See Martin Asser, “Obstacles to Peace: Water,” BBC News, May 23, 2007.  

http://news.bbc.co.uk/2/hi/middle_east/6666495.stm (accessed May 12, 2009). 



160 

 

 
25 Even other than these environmental side-effects, the green revolution has not 

eventually reached its intended goal of sufficient food production. Rather, food has not reached 

those who need it and the level of poverty and malnutrition has become staggered (Escobar 

1995, 156-163). 

26
 Pocha, Jehangir S., “China pipeline raises ethnic strife: Oil, Gas Boom Curbs Uighur’s 

autonomy bid,” The Boston Globe, November 5, 2006. 

http://www.boston.com/news/world/asia/articles/2006/11/05/china_pipeline_raises_ethnic_s

trife?mode=PF (accessed October 25, 2009).  

27
 This view is in line with the rentier state theories that explain political stability of 

some oil rich countries (Beblawi and Luciani 1987; Karl 1997). In addition to the patronage that 

buys off political support from clients, rentier state theories point out that oil revenues allow 

rentier states to build strong militaries to repress social opposition (Le Billon 2001; Ross 2001). 

Rentier states also often relieve their population from taxation, and this discourages their 

citizens from rebelling against the government because the government does not even collect 

taxes from them (Smith 2004). As a consequence, rentier states with high per capita revenues 

from oil revenues achieve political stability (Basedau  and Lay 2009). 

28 In a broad sense, this argument can be contradictory to the ‘resource curse’ thesis 

which argues that possession of plenty of natural resources undermines economic growth and 

impedes political development due to rent seeking and poor economic policy choices. While 

the theory of eco-peace is not directly related to the economic development issue, it can have 

an implication on the issue. From the geopolitical point of view, many natural resource rich 

countries, especially oil rich countries in Caspian Sea basin and Africa, are showing economic 
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development recently by selling their rich natural resources and receiving economic assistance 

in the forms of financial aid and building social infrastructure from countries such as US, China, 

and Japan that are in need of such natural resources. Moreover, China - one of the natural 

resource rich countries even putting aside the case of the United States – has shown 

remarkable economic performance in terms of the growth rate. That is, it looks that simply 

having rich natural resources are neither critical determinants of development nor curse. 

However, I would not discuss further about the relationship between natural resources and 

economic development. It is beyond the range of this dissertation and requires further research. 

29 These components and variables of environmental sustainability index are presented 

in the appendix.  

30 Those two measurements of ecological sustainability – ESFI and ESI – are correlated 

at .27. When I look at the ESFI scores in a nation, ESFI scores change slowly over a long period 

of time. Therefore, given some change of ESFI scores over a long period of time and the 

constant ESI scores, the correlation score .27 is not poor score. It reflects the correlation 

between ESFI and ESI index reasonably.  

31  I empirically tested the assumption of relative constancy of environmental 

sustainability throughout one and five-year time periods by conducting both descriptive 

statistics and Chow test for the existing ESI data. First, the result of descriptive statistics shows 

the mean of ESI data for the year of 2001, 2002, and 2005 are almost same (49.65, 49.41, and 

49.75 respectively). Standard deviation is not much different, either. A Pearson’s correlation 

coefficient between 2001 and 2002 (.78), and between 2001 and 2005 (.78) shows they are 

highly correlated. When I calculated change in ESI scores between years by subtracting the 
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score of one year from another. The mean annual change in ESI scores is 1.0 on a 100 point 

scale, which is a minimal difference. The scatter plot of different ESI data by time also shows 

data from different years are almost identical.  Second, in order to see whether there are any 

structural changes between data of different years, I conducted the Chow test. The structural 

change here means whether the values of the parameters of the model remain the same 

through the different time period (Gujarati 2003, 273). The test results show there are no 

structural changes between the ESI data of 2001, 2002, and 2005. These findings support my 

assumption that environmental sustainability is relatively constant over time. The results of 

these analyses are in the appendix. 

32 After I logged the military spending, I checked the possibility of multicolinearity by 

regressing the logged military spending on all other explanatory variables. I found that there is 

a high level of multicolinearity between the logged military spending and other explanatory 

variables because only 16 % of the logged military spending's variance is independent of the 

other predictor variables. R-squared score is .9840, which is extremely high. Therefore, in order 

to ensure that there is no multicolinearity issue, I used residuals of the logged military spending 

from the diagnostic regression. I have also run the model without the United States and found 

no strong evidence that the outlier affect the result.  

33 Similarly, advocates of the war chest theory contend that wars occur only when a 

state can afford it, which is after a sustained period of stable economic growth and prosperity. 

When treasuries are full, a state is willing and able to wage wars; when the war chest is empty, 

a state is not able to undertake such wars (Goldstein 1988). This war chest argument can be 

addressed by controlling for economic capability measured by gross domestic product (GDP). 
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However, adding GDP as a control variable causes a multicollinearity problem between GDP 

and military expenditures, which is used as a measure of military capability. The correlation 

between the two measures is .89. This high level of correlation means that most variance in the 

variable that controls for war chest effects can be explained by military expenditures. When 

multicollinearity exists among control variables in the model, it does not significantly affect 

other variables such as the main independent variable of interest (Wooldridge 2006). However, 

it affects correlated variables by making them statistically insignificant (Gujarati 2003, 341-386). 

Therefore, considering the high correlation between two measures of military expenditure and 

GDP, the war chest argument is not included in the model as a separate control variable. 

34 When multiple interaction terms are used in the model, it is suggested to include all 

constitutive terms. Indicating that most political science analyses that use multiplicative 

interaction terms suffer from improper model specifications, Braumoeller (2004) and Brambor, 

Clark, and Golder (2005) suggest including 3 way multiplicative terms in interaction model 

specification when more than two variables interact. Therefore, this study includes not only 

ecological sustainability x military power, and ecological sustainability x regime type but also 

military power x regime type, and ecological sustainability x military power x regime type. For 

more details of their logic of model specification, see Braumoeller (2004) and Brambor et al. 

(2005).    

35 I follow Hegre and Sambanis’s (2006) way of labeling two measures of intrastate 

conflict.  

36 Total number of intrastate conflict occurrence is as below.  
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Type of dependent variable Intermittency 

period 

Occurrence 

Intrastate conflict onset 2 years 206 

Intrastate conflict onset 5 years 163 

Intrastate conflict onset 8 years 152 

Civil war onset 2 years 73 

Civil war onset 5 years 61 

Civil war onset 8 years 58 

Intrastate conflict incidence  1075 

Civil war incidence  407 

 

37 Dichotomous variable – cold war here – is at zero because there cannot be a mean 

value for the dummy variable. I put the cold war variable at zero rather than one because 

environmental conflicts during the post-Cold War era are more of theoretical interest than the 

ones during the Cold War.  

38 Dichotomous variables – political instability, mountainous terrain, and noncontiguous 

state  are set at zero because their mode values are zero.  

39 Some might suspect that it could be that war or the threat of war that increases a 

nation’s incentives to engage in the type of development that degrades the environment. That 

is, according to this suspicion, the causal relationship between ecological sustainability and 

interstate or intrastate conflict could be the reverse of what the theory of eco-peace proposes. 

In order to check this possibility of reversal causality, I conducted some analyses using models 

that predict the level of ecological sustainability with some measures of interstate conflict (war 

participation) and intrastate conflict (war incidence) in separate models.  I used ESFI as a 

measure of ecological sustainability because ESFI changes over time, and I tried several lag 

structures such as 2, 5, and 8 year lags of war as independent variables. For control variables, I 
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used a year lag of ESFI, institutional capacity measured with total taxes/ GDP (lagged), regime 

type measured with a year lag of polity score (lagged), trade measured with total trade/ GDP 

(lagged), economic development measured with per capita income (lagged), and new state 

measured as a dichotomous variable with 1 for a new state after World War II. The inclusion of 

control variables is based on Yoon (2004). The result shows no statistical significance for any 

lagged variables of war participation or war incidence. That is, I found no evidence of reversal 

possibility.    

40
 Sengupta, Somini, “Competition Between China and India Goes Beyond Borders,” The 

New York Times, November 20, 2006.  

http://www.nytimes.com/2006/11/20/world/asia/20iht-china.3605839.html (accessed October 

25, 2009). 

41
 Keith Bradsher, “China’s Green Energy Gap,” The New York Times, October 24, 2007.  

http://www.nytimes.com/2007/10/24/business/worldbusiness/24power.html (accessed 

October 24, 2009). 

42 Ibid. 
 

43 Keith Bradsher and David Barboza, “Pollution From Chinese Coal Casts a Global 

Shadow,” The New York Times, June 11, 2008. 

http://www.nytimes.com/2006/06/11/business/worldbusiness/11chinacoal.html?pagewanted

=1 (accessed December 16, 2009). 

44 The following explanations about the public policy for sustainable society are from 

Brown (2001).  
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45 The following explanations about policy instruments are from Carter (2001) and 

Brown (2001).  
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APPENDIX A 

2002 ENVIRONMENTAL SUSTAINABILITY INDEX BUILDING BLOCKS-INDICATORS AND VARIABLES 
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Component Indicator Variable 

Environmental Systems Air Quality Urban SO 2 concentration 

Urban NO 2 concentration  

Urban TSP concentration 

Water Quantity Internal renewable water per capita 

Per capita water inflow from other countries 

Water Quality Dissolved oxygen concentration 

Phosphorus concentration 

Suspended solids 

Electrical conductivity 

Biodiversity  Percentage of mammals threatened 

Percentage of breeding birds threatened 

Land Percent of land area having very low 
anthropogenic impact 

Percent of land area having high 
anthropogenic impact 

Reducing Stresses Reducing Air 
Pollution 

NO x  emissions per populated land area 

SO 2  emissions per populated land area 

VOCs emissions per populated land area 

Coal consumption per populated land area 

Vehicles per populated land area 

Reducing 
Water Stress 

Fertilizer consumption per hectare of arable 
land 

Pesticide use per hectare of crop land 

Industrial organic pollutants per available 
fresh water 

Percentage of country’s territory under 
severe water stress 

Reducing 
Ecosystem 
Stresses 

Percentage change in forest cover 1990-2000 

 Percentage of country with acidification 
exceedence 

Reducing 
Waste & 
Consumption 
Pressure 

Ecological footprint per capita 

Radioactive waste 

Reducing 
Population 
Growth 

Total fertility rate 

Percentage change in projected pop. 
Between 2001 & 2050 

Reducing Human 
Vulnerability 

Basic Human 
Sustenance 

Proportion of undernourished in total 
population 
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Percent of pop. with access to improved 
drinking-water supply 

Environmental 
Health 

Child death rate from respiratory diseases 

Death rate from intestinal infectious diseases 

Social and institutional 
Capacity 

Science and 
Technology 

Technology achievement index 

Technology innovation index 

Mean years of education 

Capacity for 
Debate 

IUCN member organizations per million 
population 

Civil & political liberties 

Democratic institutions 

Percentage of ESI variables in publicly 
available 
Data sets 

Environmental 
Governance 

WEF survey questions on environmental 
governance 

Percentage of land area under protected 
status 

Number of sectoral EIA guidelines 

FSC accredited forest area as a percent of 
total forest area 

Control of corruption 

Price distortions (ratio of gasoline price to 
international average) 

Subsidies for energy or material usage 

Subsidies to the commercial fishing sector 

Private Sector 
Responsiveness 

Number of ISO 1400 certified companies per 
million $ GDP 

Dow Jones Sustainability Group index 

Average Innovest EcoValue rating of firms 

World Business Council for Sustainable 
Development members 

Private sector environmental innovation 

Eco-efficiency Energy efficiency (total energy consumption 
per unit GDP) 

Renewable energy production as a percent 
of total energy consumption 

Global Stewardship Participation in 
International 
Collaborative 
Efforts 

Number of memberships in environmental 
intergovernmental organizations 

Percentage of CITES reporting requirements 
met 

Levels of participation in the Vienna 
Convention/Montreal Protocol 
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Montreal  protocol multilateral fund 
participation 

Global environmental facility participation 

Compliance with Environmental Agreements 

Greenhouse 
Gas Emissions 

Carbon lifestyle efficiency (CO2 emissions 
per capita) 

Carbon economic efficiency (CO2 emissions 
per dollar GDP) 

Reducing 
Transboundary 
Environmental 
Pressures 

CFC consumption (total times per capita) 

SO 2  exports 

Total marine fish catch 

Seafood consumption per capita 
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APPENDIX B 

COMPARISON OF ESI 2001, 2002, AND 2005 
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Table A. 1. Descriptive Statistics of ESI 2001, 2002, and 2005 

ESI Index                     Observation                          Mean                     Standard Deviation        

 
ESI 2001                            116                                 49.65                                11.70 
 
ESI 2002                            141                                 49.40                                  9.13 
 
ESI 2005                            141                                 49.75                                  8.59 

 

 

Table A. 2. Pearson’s Correlation Coefficients  

                 ESI 2001                                  

 
ESI 2002 
 
ESI 2005 
 

   
                   .78       
 
                   .78                          
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Note: ● – ESI 2001, x – ESI 2005 

Figure A.1. Comparison of the Plots of ESI 2001 and ESI 2005 on the Initiation of Violent 

Conflicts 

 

Table A. 3. The Result of Chow Test on ESI 2001 and ESI 2005 

     Variable             Estimate             Standard Error           t Value                 Pr > | t | 

 
   Intercept               2.26110                   0.25666                   8.81                    <.0001 
 
   DUM_ESI             -0.00509                  0.00721                  -0.71                    0.4806 
 

H0: No structural changes between ESI 2001 and ESI 2005 
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APPENDIX C 

FACTOR ANALYSIS FOR ECOLOGICAL SUSTAINABILITY FACTOR INDEX (ESFI) 
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1. Initial analyzing of seven variables  

Seven variables are initially analyzed by running principal component analysis. Those variables 

are CO2 emission (kg per 2000 PPP $ of GDP), CO2 emission (kt), fertilizer consumption, forest 

depletion, mineral depletion, and organic water pollutant (BOD) emissions. Data are from 

World Development Indicators 2006.  

Table A. 4. Initial Analysis of Seven Variables  

Factor Eigenvalue Difference Proportion Cumulative 

Factor 1 2.750 1.304 0.393 0.393 

Factor 2 1.446 0.406 0.207 0.600 

Factor 3 1.040 0.136 0.148 0.748 

Factor 4 0.904 0.362 0.129 0.878 

Factor 5 0.542 0.284 0.077 0.954 

Factor 6 0.258 0.200 0.037 0.992 

Factor 7 0.059 . 0.008 1.000 

 

The result shows there are three clusters (factor 1-3) that have eigenvalues higher than 1. 

Factor 4-6 are dropped following the Kaier criterion that suggests to retain factors with 

eigenvalues equal or higher than 1.    
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2.  Factor loadings and unique variances 

Table A. 5. Factor Loading and Unique Variances 

Variable Factor1 Factor2 Factor3 Uniqueness 

CO2 emission 

(kg per 2000 PPP $ of GDP) 
0.323 0.760 -0.000 0.3184 

CO2 emission (kt) 0.905 -0.097 0.009 0.172 

Energy depletion 0..084 0.818 -0.191 0.288 

Mineral depletion -0.073 -0.489 0.854 0.263 

Forest depletion -0.103 -0.384 -0.523 0.568 

Fertilizer consumption 0.961 -0.157 0.005 0.052 

Organic water pollutant emission 0.938 -0.126 0.013 0.103 

 

Factor loading shows that main components of factor 1 are CO2 emission (kt), fertilizer 

consumption, and organic water pollutant emission. The problem with factor 1 is that it does 

not include the depletion of non-renewable resources such as energy depletion or mineral 

depletion. Considering the depletion of non-renewable resources is one of core arguments of 

the theory of eco-peace, factor 1 is not appropriate to adopt because it does not reflect the 

core argument of the theory. Factor 3 is mostly defined by mineral depletion. The relevance of 

other variables is negligible or inverse. Since it is mostly defined by only one variable and there 

is not any variable that reflects the degradation of renewable resources (although CO2 emission 

and organic water pollutant emission reflect the degradation of renewable resources, their 

impact on the factor 3 is minimal) factor 3 is not adopted. Factor 2, which is defined by CO2 

emission and energy depletion, reflects both the degradation of renewable resources and the 
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depletion of non-renewable resources. Both variables’ impact on the factor is significant (0.760 

and 0.818) as well. Therefore, factor 2 is adopted as a cluster to generate the ecological 

sustainability factor index.   
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3. Rotated factor loadings and unique variances (orthogonal varimax rotation) 

Table A. 6. Rotated Factor Loading 

Factor Variance Difference Proportion Cumulative 

Factor 1 2.710 1.225 0.387 0.387 

Factor 2 1.484 0.441 0.212 0.599 

Factor 3 1.043 . 0.149 0.748 

 

Table A. 7. Varimax Rotation Result 

Variable Factor1 Factor2 Factor3 Uniqueness 

CO2 emission 

(kg per 2000 PPP $ of GDP) 
0.198 0.802 0.059 0.3184 

CO2 emission (kt) 0.907 0.064 -0.006 0.172 

Energy depletion -0..065 0.832 -0.124 0.288 

Mineral depletion -0.044 -0.128 0.848 0.263 

Forest depletion -0.046 -0.354 -0.552 0.568 

Fertilizer consumption 0.974 0.015 -0.016 0.052 

Organic water pollutant emission 0.946 0.040 -0.005 0.103 

 

Varimax rotation result confirms the decision made by the factor loading. Factor 1 is mostly 

defined by fertilizer consumption and organic water pollutant emission, and factor 3 is mostly 

defined by one variable - mineral depletion. Factor 2 is defined by CO2 emission and energy 

depletion, and both variables relevance on the factor is similarly high (0.802 and 0.832). 
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4. Creating an index out of the second cluster of variables (factor 2)  

Table A. 8. Correlation Matrix 

  CO2 Emission Energy Depletion 

Correlation 
CO2 emission 1.000 .425 

Energy depletion .425 1.000 

Determinant = .819 

 

Table A. 9. KMO and Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy .500 

Bartlett’s Test of Sphericity 

Approximate Chi-Square 770.18 

Degree of Freedom 1 

Significance .000 

 

Table A. 10. Communalities 

 Initial Extraction 

CO2 Emission 1.000 .713 

Energy Depletion 1.000 .713 

Extraction Method: Principal Component Analysis 

  

Table A. 11. Total Variance Explained 

Component 

(factor)  

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 1.425 71.257 71.257 1.425 71.257 71.257 

2 .575 28.743 100.000    

Extraction Method: Principal Component Analysis 
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Table A. 12. Component Matrix 

 

Extraction Method: Principal Component Analysis 

1 component (factor) extracted  

 

Table A. 13. Scoring Coefficients (Method = Regression) 

 

 

Table A. 14. Descriptive Statistics of Ecological Sustainability Factor Index (ESFI) 

Variable Observation Mean Standard Deviation Minimum Maximum 

ESFI 3863 1.00e-08 1 -0.606 6.052 

 

 

 

 

 

 

 Component (factor)  

1 

CO2 Emission .844 

Energy Depletion .844 

Variable Component (factor) 1 

CO2 emission 0.592 

Energy depletion 0.592 
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