International Journal of Development and Conflict
14(2024) 105-120

ECOLOGICAL THREATS AS A MECHANISM FOR
MEASURING THE RISK OF CONFLICT

STEVE KILLELEA
Institute for Economics and Peace
Sydney, NSW

SASCHA NANLOHY
Institute for Economics and Peace
Sydney, NSW

Abstract

There is a strong relationship between ecological degradation and conflict, arising through complex
system dynamics involving poor governance, weak rule of law, low resilience, and poverty. While
existing research has shown clear links between climatic variation and conflict, studies often focus
narrowly on specific variables or locations. This paper introduces a risk model using measures of
national and subnational ecological degradation, including food and water security, population growth,
droughts, floods, and cyclonic activity combined with indicators of peacefulness and resilience to
identify the most at-risk countries and regions. Such analysis enables proactive interventions to
reduce the likelihood of conflict, a need that will intensify with global heating throughout the 21st
century. Using both qualitative and quantitative analysis, the paper shows how ecological threats
can isolate peace risks at a macro level and illustrates, through a sub-Saharan Africa case study, how
local peacebuilding infrastructure such as micro water capture can enhance resilience, agricultural
yields, and peace.
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Introduction

The intricate relationship between ecological threats and peace is becoming increasingly
apparent as the world grapples with environmental challenges. The degradation of
ecosystems, climate change, and resource scarcity can exacerbate existing tensions and
potentially ignite conflicts. Competition for essential resources such as water, arable land,
and energy sources can escalate into disputes, leading to regional or even global instability.
In many cases, marginalized communities are disproportionately affected by environmental
degradation, further widening social inequalities and creating a fertile ground for social
unrest and conflict.
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There is a strong relationship between ecological degradation and conflict. Across
a variety of different conflicts from the Syrian civil war to the current crisis of state
breakdown across the Sahel climate change is hypothesized as having a role. Ecological
degradation’s more severe effects on conflict risk arises through complex system dynamics
involving poor governance, lack of rule of law, low societal resilience, poverty and more.
Existing research has clearly articulated a strong relationship between climatic variation
and conflict; however, the literature is often focused on specific variables or locations.

This paper utilizes existing measures of national and subnational ecological
degradation, including food and water security, population growth, natural disasters to
develop a comprehensive risk model. When combined with other measures including the
state of internal peacefulness and resilience the most at-risk countries and subnational
areas can be identified, allowing for proactive programs to reduce the likelihood of future
conflict. Global heating will only compound and intensify these risks throughout the rest
of the 21st century.

This paper combines qualitative and quantitative analysis to show how measures of
ecological threat can be used to isolate potential risks to peace at a macro level. The paper
then offers a case study of how these risks can be managed or alleviated. Specifically,
the paper focus on local peacebuilding infrastructure, such as micro water capture in sub-
Saharan Africa for subsistence farmers to improve their agricultural yields which can lead
to improvements in resilience and peace and alleviates the worst effects of poverty.

This paper proceeds with three core sections. In section one we provide an overview
of the literature that deals with the relationship between ecological threats and peace with
a focus on the impact of climatic variability and climate change. Section two explains
four core measures of ecological threat: water risk, population growth, food security and
natural disasters and shows how it correlates with domains of peacefulness, which are used
to calculate an individual country’s level of peace, to analyse the relationship between
ecological threats and peacefulness. The third section is a focused analysis of the role of
water stress on peace and outlines the potential solutions for mitigating or managing these
risks at the micro level using local infrastructure and innovative methods to improve water
resilience.

Literature Review

There is a significant and important literature that considers the relationship between
climate variation and armed conflict. This work informs our understanding of the
relationship between of climatic variation and conflict, where these impacts are greatest,
the temporal relationship between changes to ecology and armed conflict and the specific
causal mechanisms of how these threats affect conflict outcomes.

The relationship between climate change and violent armed conflict is complex. There
is evidence to suggest that it makes conflicts worse, it is unlikely to cause them. Instead,
the interplay of seasonal and long-term climate shifts, immediate ecological challenges,
a history of conflict, low resilience, and fragile institutions heightens the likelihood of
conflict.
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Climatic variation whether naturally occurring or human induced is considered to
amplify armed conflict risk. Hsiang, Burke and Miguel (2013) demonstrate this relationship
over 10,000 years of data across regions and temporal periods. According to their study a
one degree increase in average temperature resulted a 13% increase in conflict.

Attributing the increased risk of conflict solely to climate change is challenging.
Most empirical research on climate and conflict examines anomalies such as short-term
temperature fluctuations, natural disasters, or precipitation changes in historical records,
rather than the broader impacts of long-term climate change. Additionally, disentangling
the effects of localized climatic variation from those of human-driven climate change is
often complex. As Buhaug et al. (2023) observe, studies directly linking anthropogenic
climate change to conflict remain limited, with van Weezel (2020) standing as a notable
exception.

The vulnerability to conflict related to ecological threats varies across countries and
regions. Ide et al. (2020) highlight that states with large populations, and low societal
resilience face a heightened risk of conflict from climate-related disasters. Transition
zones, such as the Sahel, which delineate the boundary between the Sahara and sub-Saharan
Africa, are especially susceptible to conflict. Research by Schon, Koehnlein, and Koren
(2023) indicates that regions with permanently harsh climates are less likely to experience
conflict compared to transitional zones, where greater climatic variability and precipitation
shocks disrupt key agricultural areas. Additionally, Déring and Mustasilta (2023) show that
drought-induced conflicts often spread to nearby regions, impacting populations similarly
vulnerable to drought effects This trend is clear significant increases in conflict across the
Sahelian transition zone, notably in states like Mali, Chad and Sudan where farmer-herder
conflicts that are linked to resource scarcity have been instrumentalized by national and
transnational armed actors.

The literature which paints the conflict-climate nexus in more Malthusian terms is
often driven towards overstating the impact of climate change on conflict at the expense
of traditional factors. The explanation, for example, that the rise of Boko Haram in North-
Eastern Nigeria was linked to the shrinking of Lake Chad. Daoust and Selby (2023) cast
on this narrative, questioning whether Lake Chad is permanently shrinking. Rather, they
argue conflict in the region is more strongly related to water management and politics. On
the conflict in Mali, Benjaminsin et al. (2012) question the link between land conflicts and
climate change Central Mali’s Mopti region. Again, weak governance is posited as a more
influential factor.

Effective institutions and infrastructure enhance resilience and mitigate the likelihood
of armed conflict following ecological shocks. In Sub-Saharan Africa, Petrova (2022)
demonstrates a connection between flooding and heightened communal violence in
administrative districts where trust in local state institutions is lacking. Conversely, in
areas where local government councils and judicial courts are trusted, flood disasters are
associated with a reduced risk of intercommunal violence.

The relationship between climate change, ecological threats, and armed conflict is
influenced by temporal dynamics and seasonal factors, such as crop cycles and rainfall
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patterns, with food insecurity playing significant role. During the Syrian civil war, dry
growing seasons correlated with an increase in government-initiated attacks (Linke and
Ruether (2021). Similarly, in the Sahel, Koren and Schon (2023) demonstrated that areas
producing cash crops saw a doubling of non-state actor attacks during harvest periods.

Large-scale natural hazards, including cyclones, storms, earthquakes, and tsunamis,
also heighten conflict risks (Ide 2023). Armed conflicts tend to escalate when natural
disasters shift the balance of power between conflict parties, either by enabling recruitment
or reducing income. Conversely, when disasters weaken one party without providing the
other with exploitable advantages, conflict intensity often diminishes. In Mozambique’s
Cabo Delgado conflict, Bagozzi, Benson, and Koren (2023) found that cyclones in March
and April 2019 were linked to higher levels of violence against civilians, with conflict-
related deaths increasing by 174% in the following year.

Competition for resources and food security can contribute to tensions between nations,
particularly regarding the impact of climate change on fish stocks. The East and South
China Seas, crucial for the food supply in countries like China, Japan, and Indonesia, are
under increasing strain from climatic shifts that disrupt ocean ecosystems. As highlighted
by Hendrix et al. (2022), these pressures, compounded by severe weather events such as El
Nifo, heighten the likelihood of conflict. The region, already disputed by China, Taiwan,
Japan, Vietnam, and the Philippines, faces additional risks of unregulated fishing activities
escalating into violence. Hendrix (2024) found that El Nifio phases increase geopolitical
tensions while La Nifia phases decrease them. The effect is stronger in recent decades,
with El Nifio’s influence on geopolitical risk comparable in magnitude to the outbreak of
a major interstate war.

There is a growing understanding of the specific causal mechanisms linking these events
and armed conflict. Competition for resources appears to be important, but its effect varies
dependent on background conditions. Ongoing conflict can, according to Chung and Rhee
(2022), exacerbate levels of competition for limited resources and consequently results in
increased antipathy toward politically significant outgroups disasters. Resilience plays an
important role in shaping support for political violence, as shown in North Kivu, DRC,
where von Uexkull, d’Errico, and Jackson (2020) found that more resilient households are
less likely to support or engage in political violence, while those with low resilience are
more likely to back political violence after experiencing a drought.

Across sub—Saharan Africa, Rezaeedaryakenari, Landis, and Thies (2020) found that
violence against civilians was lower where food security was higher and correspondingly
higher where insecurity rose. In agriculture dependent regions climate driven events like
harvest failures are also linked to higher levels of children being recruited into non-state
armed groups as they provide opportunity and income (Bakaki and Haer 2022).

Correlating ecology and peace

The correlation between ecological threat scores and peace index rank scores offers
valuable insights into the interconnectedness of environmental sustainability and peace.
As ecological threats intensify, including issues like climate change, deforestation, and
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biodiversity loss, nations face heightened challenges in maintaining social harmony. As
this paper articulates the scholarly literature has reached a relative consensus demonstrating
countries experiencing higher ecological threats often find themselves with lower relative
levels of peace. One method of analysing this relationship is to correlate this relationship
using country scores for ranking based indices of ecological threat and peacefulness. This
correlation highlights the importance of understanding and addressing environmental
issues as integral components of fostering peaceful societies. In the following section we
outline the data and methodology used to conduct this analysis.

Our broader understanding of these dynamics demonstrates there is a strong relationship
between climate variation and armed conflict. In this article we focus on particular
ecological threats as they relate to levels of peacefulness. Using data from the Ecological
Threat Report (2023b) we can analyse the relationship between water risk, food security,
natural disasters, demographic pressure and levels of overall peacefulness measured by
country scores in the Global Peace Index (GPI) (2023a).

The Ecological Threat Report (ETR) covers 3,594 sub-national areas across 221
countries and territories, covering 99.99 per cent of global population. The ETR focuses
on four categories of threat that are directly related to drivers of conflict. These threats are
classified by severity from Very Low to Severe across four domains:

* Food Insecurity: Food insecurity is defined as being present where more than 65%
of the population could not afford food for their families in the past year based
on data from a variety of sources (Proteus Food Security Index 2020; the United
Nations Development Program Human Development Index 2022; Gallup World
poll on food affordability 2022; Economist Intelligence Units Food Security Index
2022; Famine Early Warning Network 2023).

e Natural Disasters: A higher than eight % chance of facing a natural disaster that
negatively impacts more than five % of the population (Rosvold and Buhaug 2021;
EM-DAT 2022).

* Demographic Pressure: Defined as more than 70% increase in population by
2050 based on the percentage difference in population between 2020 and 2050 Gao
(2021).

*  Water Risk: Water Risk is defined by percentage of population without access to
clean drinking water. A country is in water stress when more than 20 per cent of
the population do not have access to clean drinking water using World Resources
Institute (2023) banding the categories at the adminl level on a 1 to 5 scale.

Each country’s ecological threat score is determined by assessing the relative threat levels
across four domains weighted against sub national population. To achieve a “severe”
score for a specific indicator, all sub-national areas must face a severe threat level for that
indicator..

The Global Peace Index (2023a) evaluates the state of peace in 163 countries. It uses 23
qualitative and quantitative indicators across three domains: Societal Safety and Security,
Ongoing Domestic and International Conflict, and Militarisation. The first domain, Ongoing
Conflict, measures involvement in internal and external conflicts (Institute for Economics
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and Peace 2023a). The second domain Societal Safety and Security uses data on crime
rates, terrorist activity, violent demonstrations, political stability, diplomatic relations
and proportion of population internally displaced or refugees as a measure for internal
peacefulness (Institute for Economics and Peace 2023a). The Militarisation domain uses
indicators including military expenditure, armed forces rates to assess a country’s level of
militarisation (Institute for Economics and Peace 2023a).

We test the relationship between ecological threats, seasonal climatic changes, and
armed conflict by conducting a Pearson correlation on measures of ecological threats and
peacefulness. To compute a Pearson correlation, a statistical method employed to measure
the strength and direction of a linear relationship between two continuous variables, one
must follow a systematic procedure. First, gather a set of paired data points, with each pair
representing corresponding values of the two variables of interest in our case ecological
threat and peace as derived from the Ecological Threat Report and Global Peace Index.
Calculate the mean of each variable and then determine the deviation of each data point
from its respective mean. Multiply these deviations for each pair and sum them. Next,
calculate the standard deviation for each variable and multiply these standard deviations.
The Pearson correlation coefficient is obtained by dividing the sum of the multiplied
deviations by the product of the standard deviations. This coefficient ranges from -1 to 1,
where -1 indicates a perfect negative linear relationship, 1 signifies a perfect positive linear
relationship, and 0 implies no linear correlation. Interpreting the resulting coefficient aids
in understanding the extent and direction of the association between the variables under
consideration.

There is a clear relationship between ecological threats and levels of peacefulness. Table
1.1 highlights statistically significant correlations between the prevalence of ecological
threats and the three Global Peace Index domains. Less peaceful countries exhibit higher
levels of ecological threats, particularly in the Safety and Security and Ongoing Conflict
domains, while the Militarisation domain shows no strong correlation. Notably, food
insecurity and water stress are the most prevalent ecological threats in less peaceful nations.

The strongest relationship is between food insecurity and Safety and Security, with a
coefficient of 0.69, followed by water risk and Safety and Security, with a coefficient of
0.59. These findings align with expectations, as food insecurity and water stress often act
as both drivers and consequences of conflict, violence, or political instability.

Table 1.1 Correlation of Ecological threat scores with Global Peace Index Domain Scores,
2023. There is a very strong correlation between food insecurity and water risk and peace.

ETR Indicator Safety and Security Ongoing Conflict Militarisation
Food Insecurity 0.69 0.45 0.06
Water Risk 0.59 0.36 -0.01
Natural Hazards 0.39 0.23 0.03

Demographic Pressure 0.49 0.42 0.14
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Figure 1.1 Average ecological threat score and internal peace, 2023 (r = 0.63)
The average country-level ecological threat score is highly correlated with internal
peace as measured by the GPI.

Our analysis finds that changes in a country’s level of ecological threat also impacts both
conflict onset and duration. A one level shift in score between 1 and 5 has the following
impact:

* Increasing food insecurity increased the risk of conflict by 36 per cent
* Increasing natural hazard exposure increased the risk of conflict by 21 per cent
* Increasing water risk increased the risk of conflict by 18 per cent

Systems thinking

Systems thinking proves invaluable for comprehending the intricate relationship between
ecological threats and peacefulness by offering a holistic and interconnected perspective.
This approach enables us to view the environment, society, and economy as interdependent
components of a larger system, emphasizing the dynamic and complex nature of their
interactions. When applied to the analysis of ecological threats and peacefulness, systems
thinking allows for a nuanced understanding of how environmental factors influence
social and political dynamics. It enables the identification of feedback loops, cascading
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effects, and unintended consequences that may arise from ecological disruptions,
providing a comprehensive framework for addressing the root causes of conflicts related
to environmental degradation. By recognizing the intricate web of relationships between
ecological health and societal well-being, systems thinking becomes a powerful tool for
developing sustainable solutions that promote both environmental resilience and peaceful
coexistence.

Systems theory began as a method to understands biological systems and organisms
(Macy 1991; Anderson and Johnson 1997). System theorists determined that understanding
the individual parts of a system was inadequate to describe it as a whole, as systems are
much more than the sum of their parts. Concepts of systems thinking have been extended
to societal systems, in theory improving systemic understanding how societies work and
consequently how to better manage the challenges they face and improve overall wellbeing
(Institute for Economics and Peace 2019).

Systems thinking is a useful way to consider how to connect seemingly disparate
concepts and events like armed conflict and the availability of water (Polaine et al. 2022).
In the following section, we show how water stress acts as a conflict risk factor and how
measures to improve water resilience through micro infrastructure can have important
effects on systems to reduce conflict risk as a fundamental resource, plays a pivotal role in
sustaining ecosystems, supporting livelihoods, and influencing geopolitical relationships.
Systems thinking allows us to examine the multifaceted connections between water
scarcity, access, and quality with various societal and political dimensions. By recognizing
water as a critical element within a broader system, this approach helps reveal how changes
in water availability or quality can trigger a cascade of effects, impacting food security,
migration patterns, and social stability. Moreover, it enables the identification of potential
conflicts over water resources and emphasizes the need for collaborative, cross-sectoral
solutions to address water-related challenges. Integrating systems thinking into the analysis
of water risk and peacefulness is essential for devising resilient strategies that not only
address immediate water concerns but also contribute to long-term societal harmony and
international cooperation. In the following section we demonstrate how water risk impacts
conflicts at multiple levels of analysis and how improving water resilience could improve
micro-dynamics for peacefulness even in societies at higher risk.

Water stress as a conflict risk

Increased water stress, driven by climate extremes are likely to affect conflict risk at both
micro and macro levels. Ecological shocks, especially in the form of extreme water stress
can manifest in intercommunal conflict over resources and potentially political instability
where institutions have low resilience. Kenya’s extreme drought in 2021 impacted available
water for pastoral and farming communities in parts of the Rift Valley, pre-existing conflicts
between herders and farmers were exacerbated, resulting in clashes that killed at least 200
people (International Crisis Group 2023). Interstate relations can also be affected when
actions to manage and mitigate water security taken by one community negatively affects
another. Critical examples of this include dam projects in Tiirkiye, China and Ethiopia that
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potentially access to water in downstream countries including Cambodia, Thailand in the
case of the Mekong River and Egypt which stands to lose significantly from construction
of the Grand Ethiopian Renaissance Dam (Kullab 2022).

Two billion people globally lack access to safe drinking water while 3.6 billion lack
access to safe sanitation (UNESCO 2023). Water stress hampers economic development
and food production. It contributes to social tensions, conflict, and displacement. Figure
1.2 illustrates global water risk, it shows 46 countries face severe water risk, while an
additional 31 experience high levels of risk. Sub-Saharan Africa, South Asia, and Latin
America are the most affected regions (Institute for Economics and Peace 2023b).

SOURCE: World Resources Institute

Figure 1.2 Please provide the caption

Water stress multicausal. Physical scarcity increases where ecological conditions limit
water availability, often exceeding demand for household, agricultural and industrial use.
Scarcity can be caused by low rainfall, seasonal variation or extreme drought or flooding
events. In other cases, poor water management techniques and infrastructure, or even
population growth augments water security over availability (Liu et al. 2017). Déring (2020)
found groundwater accessibility in sub-Saharan Africa matches levels of intercommunal
violence. Water risk is expected to continue to increase. Kéresdotter et al. (2023) show that
whilst cooperation over water sharing is more common than conflict, conflict events related
to water outnumbered cooperation in 2017. Given high levels of water stress it would not
be surprising if those trends continued. The World Resources Institute (2023) estimated
that 25 countries currently utilise more than 80% of their available water supply to meet
demand for irrigation, livestock, industry and domestic needs. Just three years previous the
number of countries was 17. There was also an 86% increase in conflict events from 2021
to 2022 related to water with 228 water conflicts in 2022 (Pacific Institute 2023).

Given mounting levels of water insecurity, the need for improving the resilience and
sustainability of food and water systems. Regan and Kim (2020) show that water scarcity
driven by climate change is linked to increases in armed conflict and that adaptive capacity
within communities is critical to reducing armed conflict risks. Water management
infrastructure, in particular water capture which encompasses a variety of technologies is
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key. In the final section of this paper, we detail some of the most promising water capture
examples in and illustrative case study.

Fostering Water Resilience as Systemic Conflict Prevention

Micro water capture infrastructure, such as sand dams, farmer managed natural regeneration,
rainwater harvesting and advance irrigation techniques plays a crucial role within
the broader societal system with water security playing a critical function for peaceful
coexistence. In the context of systems thinking, these localized solutions offer a practical
and sustainable means to address water scarcity challenges at the community level. Societal
systems are complex, however in areas where food insecurity is common water capture
plays a significant role in stimulating societal improvement, because it can kick start many
processes. By securing a more reliable water supply, these micro-level interventions can
positively impact agricultural productivity, food security, and community resilience. Local
governance of micro water capture infrastructure can establish cooperative enterprises
which can disrupt potential avenues for conflict and stimulate many aspects of the societal
system, including business stimulation, improving human capital, health, and improved
productivity through higher protein and nutrient intake and more. Entrepreneurs can launch
ventures, such as agriculture, craft production, or food processing, fostering economic
growth. In turn this can provide livelihood opportunities and potentially alternatives to
participation in armed conflict where the absence of opportunities often plays a crucial
part in recruitment (Owonikoko and Momodu 2020). Importantly, the implementation of
such infrastructure can reduce dependence on external water sources, mitigating potential
conflicts over scarce resources. Moreover, the social and economic benefits generated
by improved water access contribute to the overall stability of communities, fostering a
sense of security and reducing the likelihood of conflicts related to water stress. Therefore,
embracing micro water capture initiatives within the systems thinking framework becomes
a pivotal strategy for creating a more sustainable and peaceful relationship between water
resources and society.

Sand Dams

Capturing water from seasonal riverbeds in sand is a longstanding practice. Sand dams are
a engineered enhancement of natural dikes can last for 50 to 100 years. Sand dams are built
in onto bedrock on seasonable riverbeds. Constructed across river channels, they block the
subsurface flow of water through sand which can be captured in upstream reservoirs. The
water can then be retrieved for use where it otherwise may have been lost (Ritchie, Eisma
and Parker 2021). Captured water also seeps into the banks of the river increasing the
vegetation, reducing soil erosion and supporting biodiversity. Sand dams, relative to their
impact are low cost at around US $50,000 per dam (TCF 2020).

Sand dams at the larger end of the scale can hold 71,000 cubic meters of water (71
million litres), amortised over 10 years this yields water for 29c per thousand litres. In
turn these dams can support agricultural production equivalent to 400 tonnes of produce.
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The World Health Organisation (WHO) estimates, this is enough for 2,790 people’s fresh
produce nutritional needs. An analysis of sand dams in Kenya estimates the value of
produce from areas using the sand dams to be around 20 million shillings ($180,000) (TCF
2020).

While direct research on the correlation between the use of sand dams and violent conflict
is limited, existing literature on water management, resource scarcity, and conflict sheds
light on potential connections. Sand dams, as a form of micro water capture infrastructure,
contribute to water storage and groundwater recharge, particularly in arid regions. Studies
on the relationship between water scarcity and conflict suggest that competition for water
resources can escalate disputes and potentially lead to violence, especially in regions
facing water stress. Doring (2020) suggests that water cooperation is also generally
more likely in drought prone regions meaning resources that build resilience should not
in theory be subject to competition or violence can also be key to cooperation within
communities. Analysis conducted for The Charitable Foundation (2020) on its projects
building sand dams in arid and semi-arid regions of south-eastern Kenya included a survey
of communities on the effects of the installed sand dam. Survey results of communities
where sand dams were built indicated reduced levels of conflict both within and between
communities. The implementation of water-related interventions, such as sand dams,
may play a role in preventing conflicts by enhancing local water resilience and reducing
dependence on external sources. Improved water access can positively impact agricultural
productivity, food security, and community resilience, all of which are essential factors
for maintaining stability. More research into the effects of sand dams on intercommunal
violence and resource competition is critical given its relative benefits and costs.

Farmer Managed Natural Regeneration (FMNR)

Farmer Managed Natural Regeneration (FMNR) is another critical land restoration method
that offers promising opportunity for countries with low levels of societal resilience and
higher conflict risk. Developed by Tony Rinaudo of World Vision, FMNR incorporates
water harvesting through micro-catchments that capture runoff, stabilize soil and water,
and nourish plants at the micro level (Wanjira et al.). First pioneered in Niger during the
1983 famine FMNR involves the controlled regrowth of trees and shrubs from existing
stumps, root systems, or seeds. Farmers actively prune, mulch, and protect regrowth,
restoring soil fertility, reducing erosion, rehabilitate water sources and ground water, and
enhancing biodiversity (World Vision N.D).

Since the early 1990s, Southern Niger has seen large scale farmer-led re-greening,
with over five million hectares of land restored through regrowth of trees. Niger is now
greener than neighbouring northern Nigeria, despite receiving less rainfall. The Global
Ever Greening Alliance is scaling FMNR and similar techniques across the Sahel and
other arid regions. A World Bank (2018) study found that incorporating native tree species
alongside other productivity-enhancing strategies significantly reduced the number of
drought-affected people in drylands projected for 2030—by 13% with low-density tree
systems and over 50% with high-density systems.
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FMNR initiatives aim to improve agro-ecological conditions by reversing the
degradation caused by deforestation and human activity. By restoring vegetation and trees,
these programs address critical challenges such as fuelwood scarcity, shortages of building
materials, and animal forage, which are vital for ecosystem sustainability. FMNR may also
help prevent resource-based conflicts by curbing land erosion. This enables communities
to transition from subsistence farming to sustainable scalable agriculture and related
economic activity.

Conclusion

Countries grappling with elevated ecological threats frequently witness a range of socio-
economic consequences, including resource scarcity, displacement of populations, and
increased competition for essential resources. These factors contribute to social unrest and
political instability, negatively impacting a nation’s overall peace index rank. Moreover,
the environmental degradation often disproportionately affects marginalized communities,
exacerbating existing inequalities and leading to heightened tensions. Therefore, efforts
to improve peace must include strategies for sustainable environmental management and
conservation.

We review the literature on the relationship between climate variation and armed conflict
which shows in general the effects intensifying conflicts rather than directly causing them.
Vulnerability to conflict from ecological shocks varies across regions, with transitional
zones like the Sahel being more prone to conflict. While there is clearly a relationship it
is also important to caution the Malthusian claims of war from climate breakdown with
some scholarship asserting that climate change’s effect on conflict may be overstated,
emphasizing weak governance and political factors. The impact of climate change and
ecological threats on armed conflict is influenced by temporal dynamics, seasonal issues,
and geographical factors. Large-scale natural hazards can escalate conflict risk, especially
in areas with political exclusion and low economic development. Food security, resource
competition, and the role of resilience in shaping support for political violence also playing
important roles.

The analysis correlates country scores for ecological threats and peacefulness,
emphasizing the importance of addressing environmental issues for fostering peaceful
societies. The study utilizes data from the Ecological Threat Report and the Global Peace
Index. The correlation analysis shows a strong connection between ecological threats
and peacefulness, particularly in the Safety and Security and Ongoing Conflict domains.
Food insecurity and water risk exhibit the strongest relationships with safety and security,
highlighting their role as exacerbating factors or direct results of conflict, violence, and
political instability. The overall correlation between the Ecological Threat Report and the
Global Peace Index indicates a strong association between ecological risk and internal
peacefulness within nations.

Systems thinking provides a holistic perspective to comprehend the intricate relationship
between ecological threats and peacefulness. It allows us to view the environment, society,
and the economy as interconnected components of a larger system, emphasizing the
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dynamic and complex nature of their interactions. Applied to ecological threats, systems
thinking enables a nuanced understanding of how environmental factors influence social
and political dynamics, identifying feedback loops and unintended consequences. The
approach becomes a powerful tool for developing sustainable solutions that promote both
environmental resilience and peaceful coexistence. Extending from the study of biological
systems to societal systems, systems thinking considers nations as open systems interacting
with sub-systems and the super-system. This approach is particularly advantageous in
analysing the dynamics between water risk and peacefulness, recognizing water as a
critical element within a broader system. By revealing the multifaceted connections
between water scarcity, access, and quality with societal and political dimensions, systems
thinking aids in addressing conflicts related to water resources and emphasizes the need
for collaborative, cross-sectoral solutions. The application of systems thinking is crucial in
understanding the impact of water stress as a conflict risk, considering both physical and
economic factors contributing to water scarcity and the associated social, economic, and
political implications.

We discuss the significance of micro water capture infrastructure, particularly sand dams
and farmer managed natural regeneration, in the broader context of water risk and peaceful
coexistence. These are only two examples of the many water capture and land regeneration
techniques available. Within the framework of systems thinking, these localized solutions
offer practical and sustainable means to address water scarcity challenges at the community
level. Sand dams contribute to water storage, retention, and groundwater recharge,
enhancing overall water availability and positively impacting agricultural productivity,
food security, and community resilience. By reducing dependence on external water
sources, such interventions mitigate potential conflicts over scarce resources. The social and
economic benefits generated by improved water access contribute to the overall stability of
communities, fostering a sense of security and reducing the likelihood of conflicts related
to water stress. The article emphasizes the pivotal role of embracing micro water capture
initiatives within the systems thinking framework to create a more sustainable and peaceful
relationship between water resources and society. Additionally, it provides insights into
the Farmer Managed Natural Regeneration (FMNR) technique, highlighting its role in
promoting water harvesting, restoring soil structure, inhibiting erosion, and increasing
biodiversity. FMNR is presented as a low-cost land restoration technique with potential
benefits for community resilience and conflict prevention, particularly in regions facing
water stress and environmental challenges.

There is a broad and critical literature into the relationship between ecological threats
and peace focused on the growing effects of climate change. It highlights how ecosystem
degradation, climate change, and resource scarcity can intensify existing tensions and
contribute to conflicts. Competition for essential resources like water, arable land, and
energy sources is identified as a potential trigger for disputes, leading to regional or
global instability. The impact of ecological degradation is noted to disproportionately
affect marginalized communities, exacerbating social inequalities and creating conditions
conducive to social unrest and conflict. The paper demonstrates that ecological degradation
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significantly correlates with conflict risk and offers a framework incorporating measures
of national and subnational ecological degradation, food and water security, population
growth, natural disasters, internal peacefulness, and resilience. Future research should
look towards how systems thinking can be more strongly integrated as a tool for conflict
analysis and prevention, particularly as it pertains to micro dynamics of development
including education, nutrition, local governance and resource management. Seeking a
holistic approach to understanding this relationship can only aid understanding of how the
challenges climate change to human security can be addressed.
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