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Abstract 
Purpose – The study aims to uncover the relationship between rising temperatures, increased greenhouse gas 
emissions and the prevalence of lethal violence, encompassing suicides and homicides. It also sought to 
identify how climate change affects different economic strata in countries, notably in high and middle-income 
nations, and across Asia and Africa. 
Design/methodology/approach – This study rigorously explored the link between global climate change 
and lethal violence across 201 countries from 1970 to 2020. Climate change was measured using annual 
surface temperature fluctuations and greenhouse gas emissions, while lethal violence was estimated using data 
on suicides and homicides. 
Findings – The analysis revealed significant positive associations between escalating temperatures, heightened 
greenhouse gas emissions and lethal violence. These connections were evident across different economic levels 
and geographic regions in Asia and Africa. 
Originality/value – This study emphasizes the urgent need for comprehensive interventions to combat human- 
induced climate change and mitigate its extensive negative impacts on society, particularly its association with 
increased violent behavior. 
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1.  Introduction 
The daunting specter of climate change looms large, not only as an environmental crisis but 
also as a catalyst for far-reaching societal implications, including the escalation of violence. 
Beyond its evident environmental toll, climate change has emerged as a significant 
contributing factor to the escalation of lethal violence in communities worldwide. As 
temperatures rise, ecosystems falter and natural disasters become more frequent and severe, 
the intricate connection between climate variations and the prevalence of lethal violence gains 
prominence within scholarly discourse. Lethal violence, encompassing acts of aggression 
leading to fatal consequences, manifests in various forms across societies, from interpersonal 
conflicts to collective violence. Within this milieu, the impact of climate change surfaces as a 
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significant contributing factor, exacerbating existing tensions and fostering environments ripe 
for conflict escalation (Hawken, 2021; Mearns and Norton, 2009). 

This paper investigates how climate change, through factors such as rising temperature and 
greenhouse gas emissions, is projected to increase lethal violence rates in communities 
worldwide. While discussions around climate change predominantly center on its environmental 
effects, its insidious role in amplifying violent behaviors remains a less explored yet pressing 
concern (Doherty and Clayton, 2011; Evans, 2019). According to the Environmental 
Performance Index (EPI-2022), which assigns weightings of 38% for climate change, 20% for 
environmental health and 43% for ecosystem vitality, climate change holds a substantial share. 
Components such as CO2, GHG emissions, CH4 and N2O collectively contribute to 85% of the 
climate effect within the 38% allocated to climate change. Forecasts project that climate change 
could significantly impact societies and human behavior in the years to come. Therefore, it 
becomes essential to adapt to these changes and mitigate their potential influences on violent 
tendencies. Collaboration between interdisciplinary researchers and professionals in health care, 
criminology and social sciences becomes crucial in formulating research, educational initiatives 
and policies aimed at mitigating the implications of climate change on violent behaviors 
(Lawrance et al., 2022; Sharpe and Davison, 2021). 

These environmental consequences have a ripple effect, impacting social and economic 
systems, potentially amplifying societal tensions and contributing factors to conflicts and 
incidents of lethal violence (Hoegh-Guldberg et al., 2019; Yoro and Daramola, 2020). The Earth 
is presently undergoing a discernible warming trend, marked by a consistent increase in global 
average temperatures over recent decades (Hegerl et al., 2018). This warming, attributed 
significantly to human activities such as the burning of fossil fuels and deforestation, leads to the 
accumulation of greenhouse gases, thereby intensifying the greenhouse effect and trapping heat. 
The repercussions of this warming are extensive, impacting ecosystems, precipitating extreme 
weather events and contributing to rising sea levels. 

Figure 1 indicates that Earth’s temperature has increased at an average rate of 0.14°F (0.08°C) 
per decade since 1880, resulting in a total rise of approximately 2°F. Notably, the pace of warming 
has accelerated since 1981, with a rate of 0.32°F (0.18°C) per decade. According to NOAA’s 
temperature data [1], 2022 ranked as the sixth-warmest year on record. The surface temperature 
for 2022 was 1.55°F (0.86°C) higher than the 20th-century average of 57.0°F (13.9°C) and 1.90°F 
(1.06°C) warmer than the preindustrial period (1880–1900). It is noteworthy that the ten warmest 
years in the historical record have all occurred since 2010. 

Building upon the evidence of rising global temperatures and their uneven geographical 
distribution, a Global Climate Report (2020) by the NOAA National Centers for 
Environmental Information (NCEI) highlights how this disparity significantly impacts the 
pattern of environmental degradation. Data from the report shows record highs across 
continents and oceans, signifying an alarming trend. This uneven warming can lead to more 
severe environmental degradation in some regions compared to others [2]. A globally 
unprecedented heatwave gripped the planet in 2020, with record-breaking temperatures 
across North and South America, Europe, Asia, Africa and Oceania. This alarming trend, 
driven by human-caused greenhouse gas emissions, highlights the accelerating pace of 
climate change. Over 90% of excess heat is absorbed by oceans, impacting atmospheric 
warming, land temperatures and ice melt. 

Reports from scientific bodies like the Intergovernmental Panel on Climate Change 
(IPCC), United Nations (2013, 2020) and the US Global Change Research Program (2017) 
attribute these changes primarily to human-generated emissions of heat-trapping gases. 
Climate change has emerged as a pressing global concern, profoundly impacting patterns of 
lethal violence across diverse continents. In Africa, extreme weather events like droughts 
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and floods lead to displacement and trauma, fostering violence. Asia’s deteriorating air 
quality and natural disasters heighten stress and violence risks. Europe’s heatwaves and 
economic disruptions increase tensions. In America, wildfires and hurricanes induce trauma 
and violence, while deforestation and water scarcity fuel conflicts. Oceania’s climate impacts 
reverberate globally, affecting violence rates. 

Record-breaking temperatures worldwide underscore the pressing need to address 
human-driven causes of climate change, which have already inflicted substantial harm on our 
planet. Amidst these concerns, emerging research highlights a connection between climate- 
induced mental health impacts and a potential rise in lethal violence within communities (Liu 
et al., 2020). The intensified frequency and severity of extreme weather events are closely 
associated with a spectrum of mental health issues, including stress, anxiety, depression and 
potentially, violent behaviors like suicides and homicides (Lawrance et al., 2022). Rising 
temperatures, fueled by climate change-induced heatwaves, contribute to physical 
discomfort and health risks, significantly impacting mental well-being (Basu et al., 2018; 
Hansen et al., 2008). Urban areas, especially those where energy-intensive facilities like air- 
conditioning amplify the urban heat island effect, further intensify these rising temperatures, 
which can aggravate mental health issues (Evans, 2003). While the direct relationship 
between climate-induced temperature increases and specific acts of lethal violence is 
complex and requires further investigation, the link between hotter climates and increased 
violent behavior is becoming increasingly apparent (Walinski et al., 2023). 

Figure 1. Global average surface temperature, 1880–2022   
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In conclusion, while global temperatures are undeniably rising, the geographical 
distribution of this phenomenon plays a crucial role in shaping the patterns of environmental 
degradation observed around the world. Climate change-induced disasters, notably 
heatwaves, may play a contributory role in exacerbating conditions associated with lethal 
violence, including suicides, homicides and psychosis across diverse demographic segments 
(Crane et al., 2022). Despite the limited direct empirical research elucidating the precise 
correlation between climatic factors and lethal violence, the escalating global temperatures 
raise substantive concerns regarding the broader spectrum of human well-being. This study 
endeavors to investigate the potential correlation between alterations in surface temperature 
and greenhouse gas emissions and their plausible connection to various forms of lethal 
violence, encompassing suicides and homicides. It aims to explore the nuanced impact of 
climatic variations, especially in relation to occurrences such as suicides and homicides, and 
their potential contribution to instances of lethal violence within societal frameworks. 

This paper is structured as follows. Section 1 represents the introduction. Section 2 is the 
literature review section that explains how climate change affects lethal violence to motivate 
empirical research. Section 3 shows the theoretical framework that links climate change and 
lethal violence. Section 4 represents the data, methodology and statistical model. Section 5 
explains the empirical findings and Section 6 shows the conclusion based on the empirical 
findings. 

2.  Literature review 
Climate change poses a pervasive global challenge extending beyond environmental 
concerns, impacting various dimensions of human existence. Emerging literature has 
spotlighted the intricate link between climate change and the occurrence of lethal violence, 
advocating for a deeper understanding of this complex relationship. The prevalence of lethal 
violence incidents contributes significantly to global burdens, with studies emphasizing their 
substantial impact on societal well-being and safety (Whiteford et al., 2015). 

A growing body of research explores the multifaceted connection between climate change 
and violent behavior. Plante et al. (2017) focus on the repercussions of rapid climate change on 
aggression, examining both direct and indirect pathways through which climate change 
influences aggressive tendencies. Rogers (2023) explores the concept of climate violence, 
emphasizing the need for appropriate terminology to address the diverse harms inflicted by 
climate change. Miles-Novelo and Anderson (2022) delve into the psychological effects of 
climate change, particularly its potential to escalate aggressive behaviors and conflicts among 
individuals and groups. Meanwhile, Buhaug et al. (2023) analyze the risks that anthropogenic 
climate change poses to peace, highlighting the importance of considering perceptions and 
values in assessing the severity of these risks. 

While these studies provide valuable insights into the complexity of climate change and 
its effects on human behavior, they predominantly focus on aspects such as aggression, 
psychological impacts and risks to peace. However, there is a notable gap in directly 
addressing the connection between climate change and lethal violence. This gap highlights 
the need for further research specifically exploring the relationship between climate change 
and lethal forms of violence to provide a more comprehensive understanding of the subject. 

Briggs (2023) warns of the serious threat to global health from climate change, conflict 
and contagion. The COVID-19 pandemic, ongoing conflicts and climate crises have 
shattered nations, disrupted supply chains and fractured health systems. Nuclear risks and 
emerging diseases loom large, especially in low- and middle-income countries (LMICs), 
which face heightened vulnerability due to global disparities and inadequate support. 
Addressing inequalities and investing in LMICs’ sustainable development is vital for a safer 
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future (Briggs, 2023). McCool et al. (2022) grapple with understanding the interplay 
between climate change and conflict-induced violence. By examining lethal violence in the 
Prehispanic Andes, they reveal that favorable climates fostered rapid population growth, 
fueling persistent warfare. This sheds light on how unstable climates could escalate future 
violence by encouraging population growth and straining resources. 

Kim and Garcia (2023) explored how climate change heightens the risk of violent 
conflict through various pathways. Their analysis emphasizes that factors like migration, 
governance and ongoing conflict dynamics influence how climate change contributes to 
conflict in the Middle East and North Africa (MENA). The study reveals that societal 
responses to climate change in the MENA region are impacted by prior mismanagement 
of land and water resources, along with existing conflict dynamics. This study advocates 
for further empirical research to better understand the complex relationship between 
climate events and violent conflict in MENA, urging focus on regions like North Africa 
and the Gulf. 

Crane et al. (2022) conducted an integrative review to explore the implications of 
anthropogenic climate change on mental health. The evidence suggests that climate change 
has negative effects on mental health, leading to increased rates of psychiatric diagnoses 
such as depression, anxiety and posttraumatic stress disorder (PTSD), as well as elevated 
measures of suicide, aggression and crime. The potential mechanisms involve 
neuroinflammatory responses to stress, maladaptive serotonergic receptors and adverse 
impacts on both individual and community well-being. McMichael and Kovats (2002) 
emphasize the compounding impact of climate-related disruptions on existing social 
injustices, with marginalized populations bearing a disproportionate burden. Direct exposure 
to climate-related extreme weather events emerges as a key factor linked to adverse mental 
health outcomes such as anxiety, depression and posttraumatic stress (World Health 
Organization, 2022). 

Sakaguchi et al. (2017) conducted a systematic review exploring the links between 
climate change and violent conflict. Their analysis reveals three main findings: a mixed body 
of evidence regarding climate variables’ impact on conflict, a weak empirical basis for 
proposed causal pathways and limitations in drawing clear conclusions due to 
methodological differences among studies. Willox et al. (2013) suggest that climate change 
disrupts land-based activities affecting mental health by increasing family stress, 
contributing to substance use, amplifying previous traumas and raising the potential for 
suicide ideation. This study highlights climate change as an additional mental health stressor 
for resource-dependent communities. Heeren et al. (2023) investigate the associations 
among cognitive-emotional features of climate, anxiety, daily life, functional impairments, 
experience of climate change, pro-environmental behaviors and general worry in an 
international community sample. The authors suggested that cognitive-emotional features of 
climate anxiety may serve as a hub connecting these variables. 

The link between temperature and suicide rates has been explored in several studies, with 
the findings summarized in Table 1. This table highlights ecological studies examining the 
correlation between various temperature measures (e.g. heatwaves, daily mean temperature) 
and suicide rates across different geographical regions (e.g. India, the USA, Mexico). 
Notably, several studies observed a positive correlation, suggesting that increased 
temperatures might contribute to higher suicide rates (Burke et al., 2018; Carleton, 2017; 
Florido Ngu et al., 2021; Mullins and White, 2019). This finding aligns with the broader 
understanding of how climate change can negatively impact mental health, potentially 
increasing the risk of suicidal behavior. 
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Emerging research suggests a concerning link between climate change and an increase in 
violent behaviors, including suicide rates. The literature provides an overview of various 
studies examining the relationship between climate factors and violent behaviors, including 
suicide rates, violent crime and self-reported mental health scores (Amin et al., 2022; Amin 
and Ahmad, 2020). Each study explores different aspects of this complex relationship, 
highlighting the diverse impacts of climate change on violent behaviors across different 
regions and populations, such as the increased risk of suicide in some areas. As shown in 
Table 1, various studies suggest a potential link between temperature and suicide rates, 
highlighting the need for further investigation into the underlying mechanisms. 

However, despite the valuable insights provided by existing research, it is essential to 
acknowledge the significant gaps and limitations in the current understanding of the connection 
between climate change and lethal violence. While some studies have investigated the direct and 
indirect impacts of climate change on lethal violence, a comprehensive and empirical 
understanding remains incomplete. This study aims to address these substantial gaps in the 
literature by conducting a thorough analysis of the relationship between climate change and lethal 
violence across continents, focusing on Asian, European, American, African and Oceanian 
countries. 

3.  Theoretical framework 
In examining the theoretical framework linking climate change to lethal violence, it is 
crucial to consider environmental determinants and their influence on societal behaviors 
(DeWall et al., 2011; Hsiang et al., 2015). Research by DeWall et al. (2011) has 
highlighted the intricate interplay between environmental factors and aggressive 
behaviors, emphasizing the role of environmental cues in shaping human responses. 
Similarly, studies by Hsiang et al. (2015) have underscored the importance of 
understanding how environmental changes, such as those induced by climate change, can 
impact social dynamics and conflict patterns. These studies indicate the importance of 
integrating insights to enhance our understanding of how shifts in climate patterns may 
contribute to the escalation of lethal violence. Environmental stressors resulting from 
climate change, including extreme weather events and ecological disruptions, have the 
potential to directly and indirectly influence societal behaviors, thereby exacerbating 
tensions and heightening the risk of violent conflicts (Burke et al., 2018). 

This framework elucidates the intricate ways in which shifts in climate patterns impact 
human behavior, particularly concerning aggression and violence. Climate, shaped by 
human actions, is undergoing substantial transformations that warrant close examination 
(Seth et al., 2023). Scholarly interest in environmental impacts on human health has roots in 
the environmental and ecological movements of the 1960s, primarily driven by biological 
scientists (Evans, 1984). The growing field of human-environment studies, emerging in the 
late 1960s and early 1970s, initially focused on two overarching themes: the impact of design 
on user satisfaction and human responses to issues such as pollution and overpopulation 
(Craik, 1973; Kates and Wohlwill, 1966). 

Biological models of the human−environment interface derive from animal models and 
emphasize the interactions between environmental constituents and the physiological 
response of the organism. Although the biological perspective has undoubtedly made 
enormous contributions to understanding the human−environment interface, it has important 
limitations. Some of these led to the emergence of human-environment studies as a focus of 
inquiry for social scientists. In direct effects, one limitation of the biological perspective is the 
emphasis of biological models on direct environmental effects on human health. Rene (1965) 
was among the first biologists to note the role of cognitive mediators between physical stimuli 
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and human responses. Human beings, to a much greater extent than other animals, interact 
with the symbolic, cognitively constructed world. 

Both biological and ecological research strategies have been criticized on 
methodological grounds. Researchers working on environmental stress need to evaluate 
the implicit models of stress that they use in their research. Unfortunately, not enough 
careful thought has been given to the empirical and conceptual implications of these 
various models. There are other possible explanations for the environmental stress 
process, but the arousal, overload and systems approaches represent the major models 
used in research on environmental stress (Evans, 1984). In addition to the traditional 
models of the stress process, there have been several less-encompassing models that 
significantly influenced environmental stress research. These models primarily derive 
from the psychological stress tradition, although some influence of the physiological 
tradition is also found. Each elaborates on the nature of properties of the environment 
and the individual that lead to a stress response, and/or the linkage between 
environmental stressors and a specific type of outcome (Evans, 1984). 

The environmental stressor model offers a theoretical framework for understanding how 
environmental changes, including those induced by climate change, can serve as stressors 
contributing to the escalation of lethal violence (Evans, 1984). In the context of climate 
change, a spectrum of environmental stressors such as extreme weather events, ecological 
disruptions and rising temperatures may directly and indirectly impact the propensity for 
lethal violence. Similarly, gradual alterations in ecosystems might trigger feelings of loss, 
existential distress and anxiety, potentially influencing individuals to internalize these 
environmental shifts. This model highlights the environment’s role as a catalyst for stress, 
interacting with individual and community dynamics in fostering conditions conducive to 
lethal violence (Evans, 1984, 2003). 

Research indicates that the impacts of climate change can extend beyond mental health, 
potentially escalating lethal violence within communities. Extreme weather events 
intensified by climate change, like hurricanes or prolonged droughts, can disrupt livelihoods 
and access to resources, triggering conflicts over essential needs such as water and food. 
These disruptions might exacerbate tensions and contribute to instances of violence and 
aggression within affected areas (Burke et al., 2018). In addition, the strain on resources due 
to environmental changes might lead to displacement and migration, creating situations 
where conflicts arise over territory and limited resources, potentially increasing the risk of 
lethal violence (Ebi et al., 2021; McMichael, 2017). Understanding these connections is 
pivotal in developing strategies to mitigate the potential for violence within communities 
affected by climate-induced changes. 

It is crucial to continuously update our understanding of the implications of climate 
change on lethal violence, given the expanding research in health and climate change. Yet, 
discussions often neglect the correlation between lethal violence and climate change 
compared to physical health concerns, mirroring a broader tendency of overlooking lethal 
violence issues globally (Whiteford et al., 2015). This oversight persists despite the high 
global prevalence of lethal violence issues. However, considering the potential lethal 
violence consequences of a changing climate − especially regarding the risks of escalated 
conflicts and community displacement − underscore the urgent need to prioritize lethal 
violence in the discourse surrounding climate change’s multifaceted impacts. 

Figure 2 outlines the relationship between climate change and lethal violence, depicting 
how climate-related factors can contribute to and influence instances of lethal violence. 
While the connection between climate change and mental health is being studied, the direct 
link to lethal violence remains less established. The pathway between climate change and 
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Direct/Indirect Impact 

Extreme Weather Events, Environmental Changes, Awareness/ exposure to 
climate change, Worsening of existing conditions, increased hospital visits, rising 
violence, loss of livelihood, disruption to mental health services 

Lethal Violence (LV) 

Suicides, Homicides 

Sources: Created by the author. Adapted in part from World Health Organization (WHO), 
Mental Health and Climate Change: Policy Brief (June 3, 2022) and Emily Hough and 
Nathaniel Counts, “How Climate Change Affects our Mental Health, and What We Can Do 
About It” CommonWealth Fund, March 29, 2023 

Figure 2. The relationship between climate change (CC) and lethal violence (LV)   

lethal violence is intricate and multifaceted, with numerous interconnected factors 
contributing to this relationship. Changes in climate patterns and extreme weather events can 
directly impact social, economic and environmental conditions, influencing the occurrence 
and intensity of lethal violence. Extreme weather events, such as hurricanes, floods and 
droughts, often linked to climate change, can lead to the displacement of communities, 
resource scarcity and social upheaval. These disruptions can exacerbate existing tensions, 
increase competition for limited resources like food and water and intensify socioeconomic 
disparities. In turn, such circumstances may elevate the risk of conflict and violence within 
affected communities. 

In addition, climate-induced stressors can have indirect effects on mental health and well- 
being, which, in certain cases, might contribute to the escalation of violent behaviors. 
Heightened stress, anxiety and emotional distress resulting from climate-related changes can 
potentially lead to aggressive behavior or exacerbate existing tensions, indirectly influencing 
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the occurrence of lethal violence. Furthermore, shifts in environmental conditions can impact 
livelihoods, agricultural productivity and economic stability, potentially leading to social 
unrest and conflicts over resources. This disruption in social and economic systems can 
create conditions conducive to various forms of violence, including both homicides and 
suicides. 

4.  Description of statistical methods and data sources 
This section describes the approaches and methods used in the empirical analysis of this 
study. Understanding the specific impact of climate change on lethal violence is not 
straightforward and lacks a simple theory to rely on. It is important to note that lethal 
violence consequences are not homogeneous, and some regions may experience more severe 
effects than others. The database contains diverse income groups as well as geographical 
variations regarding the environmental damage. The study uses data of 201 countries 
worldwide regional level across continents, i.e. Asian, European, American, African and 
Oceanian countries covering the period from 1970 to 2020. Lethal violence is evaluated 
through various indicators, i.e. suicide rates, homicide rates and lethal violence as a 
combination of homicide and suicide rates. Climate change (CC) is examined through the 
proxies of annual surface’s temperature change (TEMP) and total greenhouse gas emission 
(TGHG). 

This study used panel fixed-effect analysis in the empirical findings to examine the 
association between various forms of climate change and lethal violence. Fixed-effects 
models are particularly effective for analyzing panel data, as they help account for potential 
heterogeneity among countries by controlling or partially isolating the effects of time-
invariant variables (Gujarati and Porter, 2003). The data on homicides and suicide rates have 
been obtained from the Mortality database, World Health Organization (WHO) [3]. The 
model predicts that changes in climates would affect lethal violence, but the direction of this 
effect is unclear and depends on whether a country’s region has an abundance of labor or 
capital. The study adopted the standard specification proposed by James Amos (2023) and 
Sui et al. (2023) for empirical analysis, which is represented by the following equation: 

where LVioli; t  is the lethal violence, which sums up homicide and suicide rates for country i at 
the time t, whereas, climate change (CC) includes annual surface temperature change 
(TEMP) and total greenhouse gas emission (TGHG). Finally, Xi; t  is the set of control 
variables including unemployment rate (UN), KOF Globalization Index (GLOB), annual 
growth rate (GDPG) and population in urban areas (URB). The φt fixed-effect model control 
for all the potential confounding factors. Data on the description, symbols, expected signs 
and source of the variables can be seen in Table 2. 

5.  Empirical findings 
This study conducted a thorough analysis, exploring environmental, economic and violence- 
related variables across diverse regions. Using multiple regional data sets featuring observations 
on annual surface temperature change, greenhouse gas emissions, globalization, unemployment, 
urbanization and gross domestic product (GDP) growth, the study aims to uncover the intricate 
relationships among these factors. 

Table 3 presents the descriptive statistics for several pivotal variables. Lethal violence 
(LV) presents a mean of 17.11 and a median of 14.41, with a range from 0.0091 to 137.74. 
Annual surface temperature change (TEMP) indicates a mean of 0.595, ranging from −2.06 
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Table 3. Descriptive statistics 

Variables Mean Median Maximum Minimum SD Sum Observations 

LV 17.1123 14.41442 137.74 0.009161 13.26279 95229.94 5,565 
S 10.33018 7.83 92.64 0.009161 8.859882 56309.81 5,451 
H 7.081449 3.89 114.3514 0.02147 9.617969 38700.12 5,465 
TEMP 0.595836 0.544 3.058 −2.062 0.623348 5308.901 8,910 
TGHG 43.26419 9.836533 2519.02 −85.2779 155.6238 165139.4 3,817 
UN 8.201684 6.349 38.8 0.1 6.402226 43526.34 5,307 
GLOB 49.71542 47.16284 90.90649 14.14877 16.60661 446444.5 8,980 
GDPG 3.694198 3.772843 149.973 −64.0471 6.178302 30680.31 8,305 
URB 52.28379 51.8095 100 2.845 24.67649 525033.8 10,042 

Source: Created by the author  

to 3.05. Total greenhouse gas emissions (TGHG) exhibit a mean of 43.26419, with a median 
of 9.83, encompassing a range from −85.27 to 2519.02. Unemployment (UN) demonstrates 
an average of 8.201, spanning from 0.1 to 38.8. Globalization Index (GLOB) records an 
average of 49.71 and a median of 47.16, fluctuating between 14.14 and 90.90. GDP growth 
(GDPG) displays an average of 3.694, varying from −64.04 to –149.9. Urbanization (URB) 
demonstrates an average of 52.28, ranging from 2.845 to 100. The utilization of tables 
presenting descriptive statistics aids in evaluating these variables, indicating a well-
organized data set with characteristics conducive to further empirical analysis. 

Table 4 indicates the climate change’s potential impact on lethal violence, the regression 
analysis revealed significant associations between temperature change (TEMP) and total 
greenhouse gas emissions (TGHG) with various forms of lethal violence, namely, suicides 
(S), homicides (H) and overall lethal violence (LV). For the full sample, an increase in 
temperature exhibited a significant positive relationship with lethal violence (LV), suicides 
(S) and homicides (H) at coefficients of 1.983, 0.804 and 1.153, respectively. This indicates 
that higher temperatures are linked to increased rates of these forms of violence. Regarding 
greenhouse gas emissions a significant positive relationship emerged with overall lethal 
violence (LV) 0.0087, and homicides (H) 0.007. These findings imply that increased 
greenhouse gas emissions may be linked to heightened rates of overall lethal violence and 
specifically homicides. These outcomes underscore the robust interplay between climate 
factors and various forms of lethal violence, highlighting the importance of further 
exploration in understanding and mitigating these concerning trends. 

Table 5 illustrates the estimation results exploring the intricate relationship between 
climate change indicators and lethal violence, considering diverse income levels − high, 
middle and low income. Across the full sample, temperature change (TEMP) demonstrates a 
statistically significant positive association with lethal violence (1.244, p < 0.001), 
emphasizing that rising temperatures are linked to increased instances of lethal violence. 
Notably, in high-income countries, the effect of TEMP remains significantly positive (1.102, 
p < 0.001), mirroring the overall trend. However, in middle-income nations, this relationship 
is more pronounced, showing a higher positive effect (1.541, p < 0.001). Intriguingly, for 
low-income countries, the association between TEMP and lethal violence turns negative 
(−0.308), albeit statistically insignificant. Regarding total greenhouse gas emissions 
(TGHG), a significant positive association emerges in high-income (0.053, p < 0.001) and 
low-income (0.002, p < 0.05) countries, suggesting that increased emissions may contribute 
to heightened lethal violence, while remaining inconclusive for middle-income nations. 
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The observed associations between temperature change (TEMP) and total greenhouse gas 
emissions (TGHG) with lethal violence can be illuminated by several interconnected factors. 
Rising temperatures and extreme weather events induced by climate change can introduce 
uncertainties, disrupt daily life and foster stress − an established precursor to violent 
behaviors. Environmental disruptions such as natural disasters and shifts in ecosystems may 
displace communities, cause social upheaval and consequently contribute to an increase in 
lethal violence. Furthermore, climate-related health issues, coupled with socioeconomic 
disparities exacerbated by climate change, could influence variations in lethal violence 
outcomes. 

In high-income countries, despite economic prosperity, exposure to extreme weather 
events due to climate change can heighten stress, anxiety and PTSD, potentially impacting 
levels of lethal violence. Advanced health-care infrastructure and genetic research may exist, 
yet these nations face unique challenges from climate-induced events like extreme heat, 
influencing mental well-being (Ebi et al., 2021). However, individuals in developing nations 
may face heightened vulnerability to these direct environmental impacts. For instance, 
climate change may alter soil quality, affecting agricultural practices essential for food 
supply. Ongoing climate change could lead to environmental degradation, negatively 
impacting food and freshwater resources, resulting in population displacement and loss of 
livelihoods. Consequently, climate change’s adverse effects on the physical environment 
may worsen poverty, malnutrition and disease, serving as independent risk factors for youth 
depression in developing nations (Cianconi et al., 2020). 

The estimation results in Table 5 also indicate that the control variables such as 
unemployment (UN) exhibits a consistent positive correlation with lethal violence across 
income brackets. Specifically, higher unemployment rates are significantly associated with 
increased instances of lethal violence in high, middle and low-income countries. Conversely, 
the Globalization Index (GLOB) illustrates divergent patterns. While high and middle-
income nations portray a negative relationship between globalization and lethal violence, 
indicating that higher globalization levels might contribute to reduced violence (both p < 
0.05), this association remains statistically insignificant in low-income countries. Moreover, 
GDP growth (GDPG) demonstrates a mixed impact across income groups. High and middle- 
income countries showcase a negative correlation between GDP growth and lethal violence 
(both p < 0.001), hinting that higher GDP growth might correspond to decreased violence, 
while low-income countries exhibit inconclusive results due to a substantial standard error. 
Notably, urbanization (URB) consistently reveals a positive link with lethal violence across 
all income categories. Elevated urbanization rates are significantly associated with increased 
lethal violence in high, middle and low-income nations (all p < 0.001), accentuating the 
intricate interplay between urban development and violent tendencies within diverse 
socioeconomic contexts. 

Table 6 shows the estimation outcomes examining the intricate association between 
climate change and incidences of suicides across different income classifications. In the full 
sample, the variable capturing temperature change (TEMP) presents a statistically significant 
positive correlation with suicides (0.429, p < 0.001), suggesting that heightened temperatures 
correspond to an increase in suicide rates. Within high-income countries, this relationship 
strengthens (0.691, p < 0.001), signifying a more pronounced impact of rising temperatures 
on suicide occurrences. However, for middle-income nations, while a positive association 
persists (0.094), it lacks statistical significance. Surprisingly, in low-income countries, 
despite a positive coefficient (0.621, p < 0.001), the association between temperature change 
and suicides diverges notably from high and middle-income groups. Regarding total 
greenhouse gas emissions (TGHG), varying impacts emerge across income categories. High 
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and middle-income nations reveal a positive and significant link between TGHG and 
suicides (both p < 0.001), indicating that increased emissions might contribute to elevated 
suicide rates. Conversely, the relationship remains statistically insignificant in low-income 
countries. 

These results are supportive by literature such as Ebi et al. (2021) show that heat-related 
mortality in LMICs exists due to data scarcity, with over half of the studies focusing on 
China (56%) and other Asian countries (14%). LMICs, characterized by resource constraints 
and lower air conditioning prevalence, often rely on behavioral adaptations and personal 
cooling measures, such as applying ice or towels, wetting the skin or using water-saturated 
clothing along with additional ventilation (e.g. fans) for heat mitigation. The analysis also 
indicates the findings regarding unemployment (UN), globalization (GLOB), GDP growth 
(GDPG) and urbanization (URB) concerning suicide rates across income groups. 
Unemployment consistently shows a positive association with suicide rates across high, 
middle and low-income countries (all p < 0.001). Globalization exhibits mixed results, with 
high and middle-income nations suggesting a negative correlation (both p < 0.05), while 
low-income countries lack conclusive evidence. GDP growth does not significantly impact 
suicide rates in high and middle-income countries, while in low-income countries, a tentative 
negative link is observed. Urbanization positively associates with suicide rates across all 
income groups (all p < 0.001), revealing the intricate dynamics between urban development 
and incidence of suicide within diverse economic contexts. 

The estimation results presented in Table 7 extend crucial insights into the association 
between climate change variables and incidences of homicides across varying income 
classifications. Temperature change (TEMP) exhibits a significant positive correlation with 
homicides across the full sample (0.803, p < 0.001). Interestingly, this relationship remains 
statistically significant in high-income countries (0.421, p < 0.001) and low-income 
countries (0.312, p < 0.05), suggesting that elevated temperatures might contribute to 
increased homicide rates. However, for middle-income nations, while a positive association 
exists (1.447, p < 0.001), the effect appears substantially higher than in high and low-income 
categories. Total greenhouse gas emissions (TGHG) portray diverse impacts across income 
groups. High and middle-income countries demonstrate a positive correlation between 
TGHG and homicides (both p < 0.05), indicating that increased emissions might be 
associated with higher homicide rates. Conversely, low-income countries showcase a 
statistically insignificant association. 

Climate patterns, when disrupted, can create ripple effects across various societal aspects 
in both high and middle-income countries. In high-income nations, while the direct impacts 
might be somewhat mitigated by better infrastructure, technology and resources, the indirect 
consequences of climate change can still trigger stress, resource shortages and social 
tensions, which might indirectly influence conflicts or violence. Similarly, in middle-income 
countries, rapid urbanization and resource constraints may intensify due to climate change, 
affecting economic stability and social harmony. These nations might encounter amplified 
challenges in managing the social impacts of climate-induced stressors, potentially 
contributing to elevated tensions or conflicts within communities. 

Regarding other socioeconomic factors, the relationship between unemployment (UN) 
and homicides varies across income categories, with only middle-income nations displaying 
a statistically significant positive association (0.063, p < 0.01). Globalization (GLOB) 
exhibits a consistently negative correlation with homicides across all income groups (all p < 
0.001), suggesting that higher globalization levels might correspond to reduced homicide 
rates. GDP growth (GDPG) demonstrates a negative link with homicides in high, middle and 
low-income countries (all p < 0.001), indicating that higher GDP growth might be associated 
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with lower homicide rates. Urbanization (URB) also exhibits diverse relationships across 
income groups, with significant positive associations observed in middle and low-income 
nations (both p < 0.001), underscoring the complex dynamics between urban development 
and homicide rates within varied economic contexts. 

The findings presented in Table 8 shows the intricate interplay between climate change 
variables and lethal violence across different continents. Temperature change (TEMP) 
exhibits divergent relationships with lethal violence across continents. In Asia, a statistically 
significant positive association suggests that higher temperatures might correspond to 
increased incidents of lethal violence. Conversely, in European and Oceanian regions, the 
observed relationships appear weaker and lack statistical significance. The American and 
African continents display diverse and inconsistent connections between temperature change 
and lethal violence, indicating the presence of nuanced regional dynamics that warrant 
further investigation. The impact of total greenhouse gas emissions (TGHG) varies across 
continents. While Asia and parts of Europe reveal positive correlations between emissions 
and lethal violence, implying a potential link between increased emissions and higher 
violence rates, the American, African and Oceanian regions demonstrate nonsignificant 
relationships. 

In Asia, climate change has multifaceted implications for lethal violence. The region 
faces diverse challenges due to changing climate patterns, including extreme weather events, 
rising temperatures and ecological disruptions. These factors can indirectly contribute to 
increased stress, resource scarcity and social tensions within communities, potentially 
exacerbating conflicts and instances of lethal violence. In Asian countries, changing climate 
patterns have direct consequences on livelihoods reliant on agriculture, particularly in 
regions where farming is a primary source of income. Shifts in rainfall patterns, increased 
droughts or floods and unpredictable weather can lead to crop failures, financial strain and 
food insecurity. These issues can intensify existing social pressures and economic disparities, 
increasing the risk of conflicts and violence over limited resources. In support of our 
findings, a study conducted in Ethiopia, a low-income country heavily reliant on the local 
environment for basic human and animal needs, revealed that seasonal environmental 
changes, particularly those related to water security, expose populations to significant 
emotional distress (Cooper et al., 2019). Research conducted in Tuvalu, a small Pacific 
Island threatened by sea-level rise, highlights individual experiences of distress in the face of 
climate change, emphasizing the importance of providing culturally informed social and 
mental health services in the region (Gibson et al., 2020). In Bangladesh, three studies have 
documented adverse effects on emotional well-being resulting from climate-induced 
immobility (Ayeb-Karlsson et al., 2020). 

The results also indicate that the control variables, unemployment (UN) demonstrates a 
notable positive correlation with lethal violence across Asia, Europe and the Americas, 
indicating that higher unemployment rates might be associated with increased violent 
incidents. However, in African and Oceanian regions, these associations appear mixed or 
statistically insignificant, signaling the presence of more complex relationships shaped by 
distinct regional influences. The impact of globalization (GLOB) on lethal violence appears 
variable and less pronounced across continents. While Asia shows a negative correlation, 
other continents exhibit diverse and often nonsignificant associations, underscoring the 
multifaceted nature of globalization’s influence on violent occurrences within different 
regional landscapes. GDP growth (GDPG) and urbanization (URB) display varying 
relationships with lethal violence across continents, ranging from negative associations (as 
observed in parts of Asia, Europe and Oceania) to mixed or nonsignificant relationships in 
other regions. These diverse patterns emphasize the need for a nuanced understanding of 
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239  

how economic and urban factors interact with violent incidents, shaped by the specific 
contextual influences within each continent. 

Table 9 presents a continent-specific analysis of the relationship between climate change 
variables and suicide rates across different regions. Temperature change (TEMP) shows 
varied associations across continents. European and American regions indicate positive 
correlations, suggesting that higher temperatures might correspond to increased suicide rates, 
although only the European correlation reaches statistical significance. Total greenhouse gas 
emissions (TGHG) exhibit diverse relationships with suicide rates. The American continent 
shows a notable positive correlation between emissions and suicides, suggesting a potential 
linkage between increased emissions and higher suicide rates. Conversely, other continents 
display mixed or statistically insignificant relationships, implying the presence of additional 
factors shaping these associations differently in Asian, European, African and Oceanian 
regions. Climate change can have various implications for mental health issues like suicides 
in the Americas. Rising temperatures, extreme weather events and environmental changes 
associated with climate change can directly and indirectly impact mental well-being, 
potentially contributing to an increased risk of suicides. Extreme weather events such as 
hurricanes, wildfires and floods, which are becoming more frequent and severe due to 
climate change, can lead to trauma, displacement and loss of livelihoods. These events often 
result in significant emotional distress and psychological trauma for affected individuals, 
potentially leading to increased stress, anxiety, depression and PTSD, all of which are risk 
factors for suicidal behavior. 

Unemployment (UN) demonstrates varied associations with suicide rates across 
continents. In most regions, including Asian, European, American, and African continents, 
higher unemployment rates display positive correlations with increased suicide rates, with 
statistical significance observed in several cases. The impact of globalization (GLOB), GDP 
growth (GDPG) and urbanization (URB) on suicide rates varies across continents. These 
variables exhibit mixed correlations with suicide rates, with inconsistent statistical 
significance across different continents. This suggests that the influences of globalization, 
economic growth, and urban development on suicide rates are multifaceted and influenced 
by region-specific factors within each continent. 

Table 10 presents the results of continent-specific estimations exploring the relationship 
between climate change variables and homicide rates across different regions. Temperature 
change (TEMP) shows mixed associations across continents. While the Asian and American 
continents exhibit positive correlations with homicide rates, the correlations for European, 
African, and Oceanian regions nonstatistical significance, indicating diverse impacts of 
temperature change on homicide rates among continents. Total greenhouse gas emissions 
(TGHG) also reveal varied associations. Notably, the American continent displays a 
statistically significant positive correlation between emissions and homicide rates, 
suggesting a potential linkage between higher emissions and increased homicide rates. 
However, other continents exhibit mixed relationships or nonsignificant associations, 
indicating the presence of region-specific nuances or additional contributing factors shaping 
these relationships differently. 

In both Asia and America, climate change-related factors have multifaceted implications 
for social, economic, and environmental stability, influencing the potential for conflicts and 
violence. In Asia, the environmental stressors triggered by climate change, such as extreme 
weather events and altered rainfall patterns, can significantly impact resource availability. 
These changes might lead to scarcities in essential resources like water and agricultural land, 
intensifying existing socio-economic tensions within communities. Competing demands for 
these diminishing resources may fuel conflicts and exacerbate underlying social grievances, 
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potentially culminating in violent confrontations, including homicides. Conversely, America 
faces its own set of challenges stemming from climate change. The increased frequency and 
severity of extreme weather events, coupled with rising temperatures, pose significant 
threats. Natural disasters like hurricanes or prolonged droughts can displace communities, 
disrupt livelihoods, and strain local economies. Economic hardships resulting from 
agricultural failures or water shortages might instigate social unrest and heighten 
vulnerabilities, potentially contributing to escalated conflicts and incidents of violence, 
including homicides. 

Unemployment (UN) exhibits inconsistent correlations with homicide rates across 
continents. The results vary, showing statistically significant positive correlations in certain 
regions, such as the American continent, while other continents, including Asian, European, 
African and Oceanian regions, display nonsignificant associations. Globalization (GLOB), 
GDP growth (GDPG) and urbanization (URB) demonstrate diverse relationships with 
homicide rates across continents. These variables exhibit mixed correlations with homicide 
rates, with varying statistical significance across different continents. 

Figure 3 provides a global heat plot visualizing the interrelationship between lethal 
violence and annual surface temperature changes (Panel A) and the correlation between 
total greenhouse gas emissions and lethal violence (Panel B). This graphical 
representation uses hexagonal shapes, each encapsulating clusters of data points. The 
shading intensity within these hexagons reflects the density of lethal violence incidents 
or the magnitude of temperature variations and greenhouse gas emissions specific to each 
continent. In Panel A, the color gradations within the hexagons depict temperature 
changes ranging from 0°C to 2°C, showcasing a pronounced correlation with lethal 
violence levels spanning from 0 to 50 incidents. Panel B illustrates the strong 
relationship between greenhouse gas emissions and lethal violence, indicated by a 
correlation close to zero and lethal violence incidents ranging between 0 and 50. The 
legend accompanying the plot elucidates the color scheme, with warmer colors denoting 
higher correlation strength, while cooler shades indicate medium to lower correlations. 
This visualization reveals compelling patterns, notably in lethal violence occurrences 
concerning temperature fluctuations and greenhouse gas emissions. 

Figure 3. Global heat plot using hexagons between climate change and lethal violence   
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6.  Conclusion and policy implications 
This paper examines the intricate relationship between global climate change and lethal 
violence across diverse income and geographical groups. The results underscore a significant 
positive association between climate change, encompassing annual surface temperature changes 
and greenhouse gases emission and lethal violence. The empirical findings align with existing 
literature, that suggests climate change, beyond numerical shifts in temperature, introduces a 
spectrum of stressors (Clayton, 2021; Evans, 1984). These include extreme weather events and 
prolonged high temperatures, which contribute to heightened psychological stress. These 
stressors disrupt daily routines, induce uncertainty and evoke anxiety, highlighting the complex 
interplay between environmental changes and violence (Evans, 1984). The uncertainties tied to 
climate change foster societal unease, amplifying existing tensions and increasing the potential 
for lethal violence. Climate-induced displacement and environmental disruptions intensify 
social strains, creating conditions ripe for violence. These pressures, exacerbated by extreme 
weather and poor air quality, underscore the intricate link between environmental factors and the 
heightened risk of lethal violence (Andersson et al., 2021; Hegerl et al., 2018). 

The findings emphasize the correlation between environmental shifts and lethal violence, 
advocating for comprehensive strategies that address climate change’s root causes, reduce 
emissions and build community resilience. Recognizing the benefits of climate action in 
preventing violence is crucial. Initiatives like promoting renewable energy sources, 
sustainable transportation infrastructure (e.g. public transport networks) and the creation of 
green spaces can foster social cohesion, reduce stress and ultimately contribute to a decrease 
in violence. The study underlines the inseparable link between climate change and lethal 
violence, urging tailored policies to mitigate these impacts and foster safety globally. By 
investing in climate mitigation strategies, building community resilience and promoting 
sustainable development, a future can be created where environmental factors are not drivers 
of violence, but rather catalysts for a more peaceful and secure world. 

While a significant association between climate change and lethal violence is identified, 
some limitations influence the precision of the findings. Data scarcity, particularly the lack of 
information specifically linking climate change to violence, hinders the analysis. In addition, 
data collection infrastructure in vulnerable regions relevant to this study may be insufficient, 
leading to missing data points. Furthermore, the sensitive nature of violent events can lead to 
underreporting, potentially skewing the data toward less severe or frequent incidents. This 
underreporting might obscure the full extent of the impact in the regions. Future research 
should explore interdisciplinary approaches, collaborate with policymakers and prioritize 
vulnerable communities. Longitudinal studies can further clarify causal relationships. 

The findings on climate change and its association with increased violence necessitate 
proactive policy interventions. Strengthening data collection infrastructure, particularly in 
vulnerable regions, alongside standardized reporting practices for violent incidents, is crucial 
for informed decision-making. Tailored early warning systems for climate-specific events 
can empower communities to anticipate and prepare for potential disruptions that might 
exacerbate violence. Investments in programs fostering social support networks, livelihood 
diversification and resource management training can further bolster community resilience 
against climate-induced stressors, potentially mitigating violence. 

Notes 

1. NOAA National Centers for Environmental Information (2023). State of the Climate: Global 
Climate Report for 2022. Accessed January 18, 2023, from www.ncei.noaa.gov/access/ 
monitoring/monthly-report/global/202213 
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2. For more detail, see the National Oceanic and Atmospheric Administration (NOAA) National 
Centers for Environmental Information (NCEI), Monthly Global Climate Report for December 
2020 which was made available online in January 2021. The information presented derives from 
past reports issued by the National Centers for Environmental Information (NCEI) and public 
reports by National Hydrometeorological Services (NHMSs), akin to the U.S. National Weather 
Service. The retrieval of this information occurred on November 24, 2023, from the web link: 
www.ncei.noaa.gov/access/monitoring/monthly-report/global/202013  

3. The WHO mortality database is a collection of data from member states’ death registrations that 
also includes cause-of-death information. Key health indicators, such as life expectancy, are best 
obtained from death registration data, while cause-specific mortality data, such as maternal 
mortality and suicide mortality, are best obtained from death registration data with cause-of-death 
information. 

References 
Amin, S. and Ahmad, N. (2020), “Does ethnic polarization stimulate or relegate trade and 

environmental performance? A global perspective”, Environment, Development and 
Sustainability, Vol. 22 No. 7, pp. 6513-6536, doi: 10.1007/s10668 019 00362 5. 

Amin, S., Mehmood, W. and Sharif, A. (2022), “Blessing or curse: the role of diversity matters in 
stimulating or relegating environmental sustainability–a global perspective via renewable and 
non–renewable energy”, Renewable Energy, Vol. 189, pp. 927-937, doi: 10.1016/j. 
renene.2022.02.071. 

Andersson, C., Stenfors, C.U.D., Lilliengren, P., Einhorn, S. and Osika, W. (2021), “Benevolence– 
associations with stress, mental health, and self-compassion at the workplace”, Frontiers in 
Psychology, Vol. 12, p. 1953. 

Ayeb-Karlsson, S., Kniveton, D. and Cannon, T. (2020), “Trapped in the prison of the mind: notions of 
climate-induced (im) mobility decision-making and wellbeing from an urban informal settlement 
in Bangladesh”, Palgrave Communications, Vol. 6 No. 1, pp. 1-15. 

Basu, R., Gavin, L., Pearson, D., Ebisu, K. and Malig, B. (2018), “Examining the association between 
apparent temperature and mental health-related emergency room visits in California”, American 
Journal of Epidemiology, Vol. 187 No. 4, pp. 726-735. 

Briggs, A. (2023), “Climate change, conflict, and contagion: emerging threats to global public health”, 
Healthcare Access-New Threats, New Approaches, IntechOpen. 

Buhaug, H., Benjaminsen, T.A., Gilmore, E.A. and Hendrix, C.S. (2023), “Climate-driven risks to 
peace over the 21st century”, Climate Risk Management, Vol. 39, p. 100471. 

Bundo, M., de Schrijver, E., Federspiel, A., Toreti, A., Xoplaki, E., Luterbacher, J., Franco, O.H., 
Müller, T. and Vicedo-Cabrera, A.M. (2021), “Ambient temperature and mental health 
hospitalizations in Bern, Switzerland: a 45-year time-series study”, Plos One, Vol. 16 No. 10, 
p. e0258302. 

Burke, M., González, F., Baylis, P., Heft-Neal, S., Baysan, C., Basu, S. and Hsiang, S. (2018), “Higher 
temperatures increase suicide rates in the United States and Mexico”, Nature Climate Change, 
Vol. 8 No. 8, pp. 723-729. 

Carleton, T.A. (2017), “Crop-damaging temperatures increase suicide rates in India”, Proceedings of the 
National Academy of Sciences, Vol. 114 No. 33, pp. 8746-8751. 

Cianconi, P., Betrò, S. and Janiri, L. (2020), “The impact of climate change on mental health: a 
systematic descriptive review”, Frontiers in Psychiatry, Vol. 11, p. 74. 

Clayton, S. (2021), “Climate change and mental health”, Current Environmental Health Reports, Vol. 8 
No. 1, pp. 1-6. 

Downloaded from http://ftp.nowpublishers.com/ijccsm/article-pdf/17/1/218/10174671/ijccsm-12-2023-0159en.pdf by guest on 27 May 2026

https://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202013
http://dx.doi.org/10.1007/s10668 019 00362 5
http://dx.doi.org/10.1016/j.renene.2022.02.071
http://dx.doi.org/10.1016/j.renene.2022.02.071


245  

Cooper, S., Hutchings, P., Butterworth, J., Joseph, S., Kebede, A., Parker, A., Terefe, B. and Van 
Koppen, B. (2019), “Environmental associated emotional distress and the dangers of 
climate change for pastoralist mental health”, Global Environmental Change, Vol. 59, 
p. 101994. 

Craik, K.H. (1973), “Environmental psychology”, Annual Review of Psychology, Vol. 24 No. 1, 
pp. 403-422. 

Crane, K., Li, L., Subramanian, P., Rovit, E. and Liu, J. (2022), “Climate change and mental health: a 
review of empirical evidence, mechanisms and implications”, Atmosphere, Vol. 13 No. 12, 
p. 2096. 

Dang, T.N., Vy, N.T.T., Thuong, D.T.H., Phung, D., Van Dung, D. and Le An, P. (2022), “Main and 
added effects of heatwaves on hospitalizations for mental and behavioral disorders in a tropical 
megacity of Vietnam”, Environmental Science and Pollution Research, Vol. 29 No. 39, 
pp. 59094-59103. 

DeWall, C.N., Anderson, C.A. and Bushman, B.J. (2011), “The general aggression model: theoretical 
extensions to violence”, Psychology of Violence, Vol. 1 No. 3, p. 245. 

Di Giorgi, E., Michielin, P. and Michielin, D. (2020), “Perception of climate change, loss of social 
capital and mental health in two groups of migrants from African countries”, Annali Dell’Istituto 
Superiore Di Sanita, Vol. 56 No. 2, pp. 150-156. 

Doherty, T.J. and Clayton, S. (2011), “The psychological impacts of global climate change”, American 
Psychologist, Vol. 66 No. 4, p. 265. 

Ebi, K.L., Vanos, J., Baldwin, J.W., Bell, J.E., Hondula, D.M., Errett, N.A., Hayes, K., Reid, C.E., Saha, 
S. and Spector, J. (2021), “Extreme weather and climate change: population health and health 
system implications”, Annual Review of Public Health, Vol. 42 No. 1, pp. 293-315. 

Evans, G.W. (1984), Environmental Stress, CUP Archive. 
Evans, G.W. (2003), “The built environment and mental health”, Journal of Urban Health: Bulletin of 

the New York Academy of Medicine, Vol. 80 No. 4, pp. 536-555. 
Evans, G.W. (2019), “Projected behavioral impacts of global climate change”, Annual Review of 

Psychology, Vol. 70 No. 1, pp. 449-474. 
Florido Ngu, F., Kelman, I., Chambers, J. and Ayeb-Karlsson, S. (2021), “Correlating heatwaves and 

relative humidity with suicide (fatal intentional self-harm)”, Scientific Reports, Vol. 11 No. 1, 
p. 22175. 

Gibson, K.E., Barnett, J., Haslam, N. and Kaplan, I. (2020), “The mental health impacts of climate 
change: findings from a Pacific Island atoll nation”, Journal of Anxiety Disorders, Vol. 73, 
p. 102237. 

Global Climate Report (2020), “Published for annually online January 2021”, NOAA National Centers 
for Environmental Information, available at: www.ncei.noaa.gov/access/monitoring/monthly- 
report/global/202013 

Gujarati, D.N. and Porter, D.C. (2003), “Panel data regression models”, Basic Econometrics, Vol. 4. 
Hansen, A., Bi, P., Nitschke, M., Ryan, P., Pisaniello, D. and Tucker, G. (2008), “The effect of heat 

waves on mental health in a temperate Australian city”, Environmental Health Perspectives, 
Vol. 116 No. 10, pp. 1369-1375. 

Hawken, P. (2021), Regeneration: Ending the Climate Crisis in One Generation, Penguin, London. 
Heeren, A., Mouguiama-Daouda, C. and McNally, R.J. (2023), “A network approach to climate 

change anxiety and its key related features”, Journal of Anxiety Disorders, Vol. 93, 
p. 102625. 

Hegerl, G.C., Brönnimann, S., Schurer, A. and Cowan, T. (2018), “The early 20th century warming: 
anomalies, causes, and consequences”, Wiley Interdisciplinary Reviews. Climate Change, Vol. 9 
No. 4, p. e522. 

International 
Journal of Climate 
Change Strategies 
and Management  

Downloaded from http://ftp.nowpublishers.com/ijccsm/article-pdf/17/1/218/10174671/ijccsm-12-2023-0159en.pdf by guest on 27 May 2026

https://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202013
https://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202013


246  

IJCCSM 
17,1 

Hoegh-Guldberg, O., Jacob, D., Taylor, M., Guillén Bolaños, T., Bindi, M., Brown, S., Camilloni, I.A., 
Diedhiou, A., Djalante, R., Ebi, K. and Engelbrecht, F. (2019), “The human imperative of 
stabilizing global climate change at 1.5 C”, Science, Vol. 365 No. 6459, p. eaaw6974. 

Hsiang, S.M., Burke, M. and Miguel, E. (2015), “Climate and conflict”, Annual Review of Economics, 
Vol. 7 No. 1, pp. 577-617. 

Intergovernmental Panel on Climate Change (IPCC), United Nations (2013), “Climate change report 
2013: the physical science basis”, Contribution of Working Group I to the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change, in Stocker, T.F., Qin, D., Plattner,  
G.-K., Tignor, M., Allen, S.K., Boschung, J., Nauels, A., Xia, Y., Bex, V. and Midgley, P.M., 
(eds), Cambridge University Press, Cambridge, United Kingdom and New York, NY, p. 1535. 

Intergovernmental Panel on Climate Change (IPCC), United Nations (2020), “Climate change report 
2020: the physical science basis”, Contribution of Working Group I to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change, in Masson-Delmotte, V., Zhai, P., 
Pirani, A., Connors, S.L., Péan, C., Berger, S., Caud, N., Chen, Y., Gomis, M.I., Huang, M., 
Leitzell, K., Lonnoy, E., Matthews, J.B.R., Maycock, T.K., Waterfield, T., Yelekçi, O., Yu, R. and 
Zhou, B., (Eds), Cambridge University Press, Cambridge, United Kingdom and New York, NY, 
In press, doi:10.1017/9781009157896. 

James Amos, A. (2023), “Thinking clearly about climate change and mental health”, Australasian 
Psychiatry, Vol. 31 No. 3, pp. 369-375. 

Kates, R.W. and Wohlwill, J.F. (1966), “Man’s response to the physical environment”, Journal of Social 
Issues, Vol. 22 No. 4, pp. 1-140. 

Kim, K. and García, T. F. (2023), “Climate change and violent conflict in the Middle East and North 
Africa”, International Studies Review, Vol. 25 No. 4, p. viad053, doi: 10.1093/isr/viad053. 

Lawrance, E.L., Thompson, R., Newberry Le Vay, J., Page, L. and Jennings, N. (2022), “The impact 
of climate change on mental health and emotional wellbeing: a narrative review of current 
evidence, and its implications”, International Review of Psychiatry, Vol. 34 No. 5, 
pp. 443-498. 

Liu, J., Potter, T. and Zahner, S. (2020), “Policy brief on climate change and mental health/well-being”, 
Nursing Outlook, Vol. 68 No. 4, pp. 517-522. 

McCool, W.C., Codding, B.F., Vernon, K.B., Wilson, K.M., Yaworsky, P.M., Marwan, N. and Kennett, 
D.J. (2022), “Climate change–induced population pressure drives high rates of lethal violence in 
the prehispanic Central Andes”, Proceedings of the National Academy of Sciences, Vol. 119 
No. 17, p. e2117556119. 

McMichael, A. (2017), Climate Change and the Health of Nations: Famines, Fevers, and the Fate of 
Populations, Oxford University Press, Oxford. 

McMichael, A.J. and Kovats, R.S. (2002), “Global environmental changes and health: approaches to 
assessing risks”, Managing for Healthy Ecosystems, CRC Press, pp. 69-76. 

Mearns, R. and Norton, A. (2009), Social Dimensions of Climate Change: Equity and Vulnerability in a 
Warming World, World Bank Publications. 

Miles-Novelo, A. and Anderson, C.A. (2022), Climate Change and Human Behavior: Impacts of a 
Rapidly Changing Climate on Human Aggression and Violence, Cambridge University Press, 
Cambridge. 

Mullins, J.T. and White, C. (2019), “Temperature and mental health: evidence from the spectrum of 
mental health outcomes”, Journal of Health Economics, Vol. 68, p. 102240. 

Plante, C., Allen, J.J. and Anderson, C.A. (2017), “Effects of rapid climate change on violence and 
conflict”, Oxford Research Encyclopedia of Climate Science, Oxford University Press, Oxford. 

Rene, D. (1965), “Man adapting”. 
Rogers, N. (2023), “Climate violence and the word”, Journal of Human Rights and the Environment, 

Vol. 14 No. 2, pp. 144-168. 

Downloaded from http://ftp.nowpublishers.com/ijccsm/article-pdf/17/1/218/10174671/ijccsm-12-2023-0159en.pdf by guest on 27 May 2026

http://dx.doi.org/10.1017/9781009157896.
http://dx.doi.org/10.1093/isr/viad053


247  

Sakaguchi, K., Varughese, A. and Auld, G. (2017), “Climate wars? A systematic review of empirical 
analyses on the links between climate change and violent conflict”, International Studies Review, 
Vol. 19 No. 4, pp. 622-645. 

Seth, A., Maxwell, J., Dey, C., Le Feuvre, C. and Patrick, R. (2023), “Understanding and managing 
psychological distress due to climate change”, Australian Journal of General Practice, Vol. 52 
No. 5, pp. 263-268. 

Sharpe, I. and Davison, C.M. (2021), “Climate change, climate-related disasters and mental disorder in 
low-and middle-income countries: a scoping review”, BMJ Open, Vol. 11 No. 10, p. e051908. 

Sui, Y., Ettema, D. and Helbich, M. (2023), “Changes in neighborhood physical and social 
environments matter for change in mental health: longitudinal evidence from Dutch panel data”, 
Environmental Pollution, Vol. 337, p. 122540. 

Tiihonen, J., Halonen, P., Tiihonen, L., Kautiainen, H., Storvik, M. and Callaway, J. (2017), “The 
association of ambient temperature and violent crime”, Scientific Reports, Vol. 7 No. 1, p. 6543. 

US Global Change Research Program (2017), About Climate Science Special Report: Fourth National 
Climate Assessment, in Wuebbles, D.J., Fahey, D.W., Hibbard, K.A., Dokken, D.J., Stewart, B.C. and 
Maycock, T.K. (Eds), U.S. Global Change Research Program, Washington, DC, Vol. I, pp. 12-34, 
doi: 10.7930/J0DJ5CTG. 

Walinski, A., Sander, J., Gerlinger, G., Clemens, V., Meyer-Lindenberg, A. and Heinz, A. (2023), “The 
effects of climate change on mental health”, Deutsches Ärzteblatt International, Vol. 120 No. 8, 
p. 117. 

Whiteford, H.A., Alize, J., Ferrari, L., Degenhardt, V. and Vos, T. (2015), “The global burden of mental, 
neurological and substance use disorders: an analysis from the global burden of disease study 
2010”, Plos One, Vol. 10 No. 2, p. e0116820. 

Willox, A., Cunsolo, S.L., Harper, V.L., Edge, K., Landman, K. and Ford, J.D. (2013), “The land 
enriches the soul: on climatic and environmental change, affect, and emotional health and well- 
being in Rigolet, Nunatsiavut, Canada”, Emotion, Space and Society, Vol. 6, pp. 14-24. 

World Health Organization (2022), “World Mental Health Report: Transforming Mental Health 
for All”. 

Xue, T., Zhu, T., Zheng, Y. and Zhang, Q. (2019), “Declines in mental health associated with air 
pollution and temperature variability in China. Nat commun 10 (1): 2165”. 

Yoro, K.O. and Daramola, M.O. (2020), “CO2 emission sources, greenhouse gases, and the global 
warming effect”, Advances in Carbon Capture, Elsevier, pp. 3-28. 

Corresponding author 
Saqib Amin can be contacted at: saqib.amin@oulu.fi 

International 
Journal of Climate 
Change Strategies 
and Management  

For instructions on how to order reprints of this article, please visit our website: 
www.emeraldgrouppublishing.com/licensing/reprints.htm 
Or contact us for further details: permissions@emeraldinsight.com 

Downloaded from http://ftp.nowpublishers.com/ijccsm/article-pdf/17/1/218/10174671/ijccsm-12-2023-0159en.pdf by guest on 27 May 2026

http://dx.doi.org/10.7930/J0DJ5CTG
mailto:saqib.amin@oulu.fi
mailto:permissions@emeraldinsight.com
https://www.emeraldgrouppublishing.com/licensing/reprints.htm

	Climate change and lethal violence: a global analysis 
	Abstract 
	Keywords 
	Paper type 
	1. Introduction 
	2. Literature review 
	3. Theoretical framework 
	4. Description of statistical methods and data sources 
	5. Empirical findings 
	6. Conclusion and policy implications 
	Notes 
	References 


