

  climate-12-00038




climate-12-00038







Climate 2024, 12(3), 38; doi:10.3390/cli12030038




Article



Climate Change Paradox: The Least Responsible for It Encounters the Most of Its Implications



Hadi Allafta * and Christian Opp





Faculty of Geography, Philipps-Universität of Marburg, Deutschhausstr. 10, 35037 Marburg, Germany









*



Correspondence: allafta@students.uni-marburg.de







Citation: Allafta, H.; Opp, C. Climate Change Paradox: The Least Responsible for It Encounters the Most of Its Implications. Climate 2024, 12, 38. https://doi.org/10.3390/cli12030038



Academic Editors: Douglas Warner and Nir Y. Krakauer



Received: 13 January 2024 / Revised: 1 March 2024 / Accepted: 2 March 2024 / Published: 6 March 2024



Abstract

:

Carbon dioxide (CO2) emissions are a major cause of climate change. However, CO2 emissions data for 178 countries from 1960 to 2018 revealed inequality in global CO2 emissions. For example, we found that 50% of the world’s population (ca. 3.75 billion people) was responsible for just 8.9% of the global cumulative carbon emissions. These people are concentrated in low- and middle-income countries. Conversely, 10% of the world’s population (ca. 757 million people), concentrated in high-income countries, were responsible for 46.8% of the global emissions. Furthermore, the literature review disclosed evolution of CO2 emission inequalities within countries. A significant (p < 0.001) negative (r2 = −0.52) correlation was detected between carbon emissions and climate change impacts on national incomes. Such correlation indicated that countries most likely to experience the greatest effects of climate change are also those who make the smallest contributions to its underlying causes. Similar disparities were observed within countries where low-income groups who make the smallest contributions to climate change are subjected to its worst implications. Evaluations of the data from the literature showed that migration could be the result of climate change, though such migration does not happen in isolation. In other words, this kind of migration is frequently linked to other issues such as the fragility and lack of adaptability of the communities. Furthermore, reviews showed that climate change catalyzes instability and conflict. On the other hand, conflict damages the environment and climate in multiple ways. Therefore, it is necessary to collaborate to resolve these two issues concurrently.
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1. Introduction


Climate change is described as major fluctuations in average long-term climate conditions; for example, conditions become warmer, drier, or wetter for several decades or more. The long-term trend distinguishes climate change from natural weather variations. The mechanisms of the climate system on Earth are straightforward; Earth cools as energy from the sun is reflected into space primarily by clouds and ice sheets or when Earth’s atmosphere emits heat. Earth warms as it absorbs solar energy or when atmospheric gases hinder heat emitted by Earth from escaping into space. Numerous natural and anthropogenic variables may affect the climate system on Earth. The solar intensity, volcanic eruptions, and variations in naturally existing greenhouse gas levels are all natural sources of climate change [1]. However, historical records indicate that the current climatic warming is occurring at an unprecedented rate, which cannot be explained by only natural sources. The National Aeronautics and Space Administration (NASA) states that natural sources are still running, but their impact is too slight to justify the current fast warming [2]. Concentrations of carbon dioxide, methane, nitrous oxide, and fluorinated gases have dramatically escalated because of anthropogenic activities [3]. Cumulative CO2 emissions from 1850 to 2019 were 2400 gigatons, of which (58%) developed between 1850 and 1989, and the remaining (42%) developed between 1990 and 2019. The atmospheric CO2 concentration in 2019 reached 410 parts per million ppm, which was the highest CO2 level in 2 million years [4]. In 2019, the energy, industry, transportation, and buildings sectors were responsible for 79% of carbon emissions, and the remaining 21% originated from agriculture and other land uses. The reductions in carbon emissions due to improvements in energy production are still less than the emissions increases due to the higher levels of energy supply, transport, and agriculture [4]. For every 1000 gigatons of carbon dioxide emissions, global temperature rises by 0.45 °C. Estimates indicate that if carbon emissions increase by 500 gigatons, then there is a 50% likelihood that temperatures will rise by 1.5 °C, but if carbon emissions increase by 1150 gigatons, there is a 67% likelihood that temperatures will rise by 2 °C [4]. The primary drivers of climate change are (i) combustion of fossil fuels such as oil and coal produces carbon dioxide, (ii) deforestation, as trees collect carbon dioxide from the atmosphere and release it back into the atmosphere when they are cut, and (iii) industrial farming, as ruminant animals emit considerable quantities of methane through digestion [3,5,6].



Climate Change Impacts


The period 2011 to 2020 was the warmest decade on record, with the global average temperature surpassing the preindustrial levels by 1.1 °C in 2019. Currently, global warming induced by anthropogenic activities is growing at a pace of 0.2 °C per decade. A temperature rise of 2 °C relative to the preindustrial periods is linked to severe harmful effects on the environment and human wellbeing [7]. Climate change can result in the following: (i) Ice melting and sea level rising. Climate experts estimate that the sea level will remarkably rise in the next century, causing many coastal regions to be flooded. The average rate of sea level rise was 1.3 mm per year between 1901 and 1971, and increased to 1.9 and 3.7 mm per year in the periods between 1971 and 2006 and between 2006 and 2018, respectively [4]; (ii) Heat waves and droughts will become more common; (iii) Severe storms, hurricanes, and typhoons will gain strength and become more frequent, as a warmer climate increases the quantity of absorbed water in the atmosphere and increases the likelihood of violent downpours rather than steady storms; (iv) Decreased food security, as many crops grow best at quite specific temperatures, and their productivity considerably changes when such temperatures change; (v) Ecosystems change, as increasing heat will shift some species into other regions. Moreover, climate change will lead to the extinction of hundreds of species; (vi) Pests and diseases, as increasing temperatures promote the growth and spread of some agricultural pests and diseases [8]; (vii) Acidification of the oceans, as a result of rising carbon dioxide levels that alter the chemical equilibrium of the oceans. In turn, the resulting acidic environment dissolves the calcitic skeletons of numerous marine organisms such as coral reefs [3]; (viii) Climate change has had negative impacts on human health, livelihoods, and infrastructure in residential regions. Extreme climate events have caused damages to energy, transportation, water, and sanitation systems, and these negative effects had a greater impact on socially and economically marginalized groups [4].



Carbon dioxide emissions are a key source of climate change, yet data indicate that worldwide CO2 emissions are unequally distributed. For instance, most of the world’s CO2 emissions are produced by the wealthier half (high- and upper-middle-income) countries. On the other hand, the poorer countries contribute to only a superficial ratio of global carbon emissions [9]. Nevertheless, the consequences of climate change are not uniformly perceived. Devastation is ubiquitous in their aftermath, yet there exist populations that have lost, suffered, and coped with the crises higher than others. In other words, communities that have contributed the most to the core causes of climate change will not necessarily bear the burden of its most severe consequences [10].



Climate change is presently regarded as a more significant driver for migration than political and economic factors [11,12,13]. Likewise, Opp et al. [14] found that due to climate change effects, sand and dust storms have been occurring more frequently and are often linked to migration. Reviews of 55 studies on all types of conflict, ranging from assault to turmoil and to civilian war, concluded that large climate variations could affect the occurrence of conflict in various situations [15]. For instance, climate change will exacerbate ecological challenges such as water and food insecurity, resulting in malnutrition, migration, and conflict. A 25% increase in food insecurity, natural catastrophes, and lack of safe drinking water raises the likelihood of conflict by 36%, 21%, and 18%, respectively. To be more specific, 13% of the world’s population is now experiencing extreme food insecurity [16]. A total of 25% of the population does not have consistent access to safe drinking water [17]. A total of 35% of the world’s population would live in countries encountering severe environmental catastrophes by 2050 compared to 22% presently [18]. The susceptibility to conflict triggered by environmental distresses varies across different countries and zones. More than 60% of the world’s greatest cities are fast expanding and are situated in countries with substantial rates of violence or conflict. These cities lack finances to accommodate population growth. Countries with high populations, inadequate development, and limited social resilience are more likely to experience conflict as a result of climate change [19]. Transition zones, which exist between dry environments and regions with sufficient precipitation, are especially prone to violence. Nearly 15% of transition zones reported at least one fatality, compared to 5% in nontransitional areas [20].



It is well documented that developed nations utilize more energy and contribute more to global emissions than developing countries [21,22,23,24]. On the contrary, the climate change impact in developing countries vastly exceeds that in developed countries, resulting in obvious global inequality [25,26]. Therefore, the current study addresses the following questions: Which countries are more responsible for fossil fuel combustion and, consequently, for climate change? Are these countries the same as those that experience its harshest effects? Does climate change truly stimulate migration, drive resettlement, collapse governments, stoke violence, and alter human societies? In addition, does conflict contribute to climate change?





2. Methodology


Carbon dioxide emissions (metric ton per capita) data for 178 countries from 1960 to 2019 were sourced from the World Bank data [27]. Data for the impacts of global warming (3 °C increment) on the world gross domestic product (GDP) (% change/year) for 117 countries were retrieved from Kompas et al. [28]. We reviewed the literature emerging from geography, political ecology, and history that deals with the connections between climate change and conflict to further the understanding of how climate issues are linked to conflict as well as environmental inequality. More specifically, we investigated these studies’ findings to uncover points of agreement about the relationship between climate change and conflict and to highlight significant research slots for the field, e.g., [29,30,31,32]. Moreover, we utilized Google Scholar to find the literature that explores these relationships as it provides the most comprehensive coverage of social science research and because some important publications can be realized in the gray literature. The gray literature, which is not always peer-reviewed, has performed an essential role in creating a climate–conflict relationship. Moreover, because such material is employed in lobbying and policy-making, it was critical to incorporate this work within the review to properly explain how climate–conflict discourses have evolved [33].




3. Results


3.1. Global CO2 Emissions and Climate Change Impacts on National Incomes


CO2 emissions analysis showed inequality among countries around the world. For example, for 115 countries out of the investigated 178 countries, each releases less than the world average emission (i.e., 4.1 metric tons per capita), while each of the remaining 63 countries releases more than the world average emission (Figure 1). We found that 50% of the world’s population (ca. 3.75 billion people) was responsible for just 8.9% of the global cumulative carbon emissions. These people are concentrated in low- and middle-income countries. On the other hand, 10% of the world’s population (ca. 757 million people), concentrated in high-income countries, was responsible for 46.8% of the global emissions. Furthermore, the literature review disclosed the evolution of CO2 emission inequalities within countries. For example, Chancel [34] found that 62% of the global CO2 emission inequality was due to between-country inequality, and the rest (i.e., 38%) of the global CO2 inequality was due to within-country inequality in 1990. Since 1990, such ratios (i.e., 62% and 38%) have changed almost to the opposite. More precisely, 64% of the global CO2 inequality was due to within-country inequality, and the rest (i.e., 36%) of the global CO2 inequality was due to between-country inequality in 2019. Similar findings were detected by Arora et al. [35] and Chancel and Piketty [36], who distinguished considerable inequities between the richest and the poorest populations within countries. The current study also revealed a high increase in CO2 emissions in recent decades. Our data showed that the time period from 1960 to 2019 was identified as a critical period in which the global cumulative emissions grew by 294% (Table 1). Likewise, assessing climate change impacts on the national incomes revealed a high inequality between countries (Figure 2). A significant (p < 0.001) negative (r2 = −0.52) correlation was detected between carbon emissions and climate change impacts on national incomes (Figure 3).




3.2. History Lessons for the Consequences of Climate Change


Droughts, sea-level rise, severe storms, and climate migration may appear to be present-day events. However, similar catastrophes in the past provide crucial insights into the role of climate change in disrupting human communities [37]. For example, extreme climatic conditions combined with political and social factors triggered various crises in different regions around the world, including, but not limited to, Anatolia, Rwanda, Syria, and Central America, as discussed in the next section [38,39,40,41,42,43,44,45,46].





4. Discussion


4.1. Global CO2 Emissions and Climate Change Impacts on National Incomes


The disparity in CO2 emissions between high-income and low-income populations both between and within nations may be explained by the fact that prosperity is the principal cause of carbon emissions. In other words, populations with high living standards have higher carbon footprints [47,48]. The steep rise in CO2 emissions from 1960 to 2019 can be attributed to the substantial expansion in fossil fuels used for energy generation during this period [49]. The negative correlation between CO2 emissions and the effects of climate change on national incomes may be illustrated by vulnerability and preparation. Low-income nations are likely to suffer the negative consequences of climate change owing to high exposure and vulnerability [50]. The poorest people in the world usually reside in the most fragile environments and are generally socially, economically, and politically marginalized, leaving them more susceptible to climate change’s effects [51]. This impact may be inspected by comparing the results of two severe storms in the United States and Bangladesh. While Hurricane Andrew in the United States killed 23 people in 1992, a tropical storm in Bangladesh killed almost 100,000 people in 1991. Bangladesh was less adapted to the storm due to its low-income population and lack of adequate weather forecasting systems required to anticipate climatic disasters [52,53]. In addition, it is reported that three out of every four people living in poverty depend mainly on agricultural and natural resources for survival. The food and income of the world’s 2.5 billion farmers, fishers, and herders are dependent on the climate and natural resources. Progressively unpredictable weather conditions, natural catastrophes, and the absence of adequate weather-prediction systems affect these groups, threatening their livelihoods and elevating their susceptibility to undernourishment and poverty [54]. Such disparities can be seen within the same nation. For example, Tessum et al. [55] found that low-income groups in the United States are subjected to significantly higher air pollution levels than they are responsible for producing through activities such as driving and utilizing electricity. High-income groups, on the other hand, have a superior air quality than the typical American, although they are more responsible for pollution. Morse [56] and Hsiang et al. [57] found that America’s poorest counties experience harder financial damage after climate-related catastrophes, reflecting obvious inequality. Similarly, London City Airport in the United Kingdom, which is located in Newham, is an equivalent example. It is the prototypical sacrifice zone, that is, a polluted and noisy place that low-income people inhabit; nonetheless, the airport caters to the wealthy passengers from London’s financial district [58]. These disparities result from worldwide inequalities. Individuals who are rich and have sufficient supplies are better able to predict and adjust to climate change than those who are poor or reside in impoverished nations or counties.




4.2. History Lessons for the Consequences of Climate Change


4.2.1. Turkey


Anatolia’s climate twenty years before the 1600s was exceptionally harsh. According to tree rings and other paleoclimate evidence, some of the coldest and driest periods in Anatolia’s history occurred at that time [38]. Concurrently, the Anatolian population was afflicted by a plague outbreak and government practices, such as the seizure of grains and poultry to fund the expensive war in Hungary. While severe climate negatively affected the official attempts to distribute scarce food supplies, a fatal famine emerged. Such conditions, which coerced many people to flee their lands and induced serious political implications, were caused by harsh weather events. Extended low harvests and conflict exposed serious deficiencies in the Ottoman supply chain. A set of revolts erupted and became the longest national threat to the Ottoman Empire’s six centuries of existence. The rebellions impaired the Ottoman Empire’s power and halted its growth. Hundreds of bandits infiltrated the Anatolian territories, stirring unrest, attacking villages, and undermining the Sultanate’s centuries-old authority. The Ottoman government’s control over the provinces was irreparably debilitated, which had enormous political repercussions. The series slammed the door on the golden era of the Ottoman Empire, sending it into a downward cycle of decentralization, military losses, and governmental instability that would haunt it for the next three centuries [37].




4.2.2. Rwanda


With a land area of around 26,000 km2, Rwanda had a population of 9.6 million in 2008 [36]. Rwanda has a population density of 365 inhabitants per square kilometer and is considered one of the most populous nations in Africa. The population pressure on restricted land has endangered the nation’s environment and social cohesion [40]. Rwanda’s reliance on agriculture to support its economy makes it susceptible to environmental pressure. Environmental deterioration and population expansion are major concerns in Rwanda [59,60]. Fast population expansion, faulty land use acts, and a drought in the 1990s are the underlying causes of environmental deterioration in Rwanda. The country developed a financial surplus based on exports of tea and coffee and attracted considerable investment by the World Bank. The first cause of the crisis was the sharp drop in the global price of tea and coffee, followed by the termination of foreign financial aid. The second cause was inappropriate land use actions, and the third cause was a severe drought, especially in East Africa and Rwanda, in the 1990s. The drought revealed fundamental problems emanating from unsustainable land use practices, such as land erosion, deforestation, and soil depletion [61]. The high population density in Rwanda meant that its resources were rapidly running out due to unsustainable habits and drought. These factors in conjunction with the inherent political instability and ethnic conflicts had driven the country over the edge and resulted in the genocide [62]. Between April and August of 1994, one million people were murdered, and more than two million more were forced to flee their homes [42].




4.2.3. Syria


The tragic Syrian conflict sprang out as a result of societal instability and environmental strain. According to the American Academy, the Syrian war occurred in the backdrop of the Arab Spring and one of the worst droughts in recent Syria’s history [43]. There have been significant droughts in different parts of Syria since the 1980s. The most recent episode of extreme drought was from 2006 to 2010. The 2011 revolution erupted partially because of the drought wave, which led to agricultural failure and, consequently, a strong hardship [37]. Due to the drought wave, which largely hit the country’s east, 800,000 individuals lost their livelihoods, 85% of livestock industry collapsed, and 1.5 million Syrians fled to city centers. The regime’s act to limit citizens’ access to water, electricity, and gasoline subsidies exacerbated the problem [37]. The problem became worse with drought and water shortages. The environmental implications have usually been intertwined with political and social disturbance; therefore, it is challenging to determine their exact role in igniting the Syrian civil war. However, it may be impossible to ignore the dreadful combination of environmental, political, and social factors in triggering the crises. For this reason, military experts nowadays refer to climate change as a “threat multiplier” [63]. United Nations estimates indicate that more than 400,000 people have been murdered in Syria since the onset of the crisis in 2011. In 2019, more than 5.5 million people have left the country, and more than 6 million have been internally displaced. Over 3.4 million Syrians have escaped to Turkey, and many have sought shelter in Europe [44]. Syrian asylum applications to Germany were more than 900,000 [45]. Many others have fled to Jordan and Lebanon, stressing infrastructures and resources that were already inadequate.




4.2.4. Central America


Hurricanes Eta and Iota, both devastating Category 4 hurricanes that occurred in November 2020, were two of the most severe storms of the Atlantic’s storm season in recorded history. These powerful storms, exacerbated by climate change, were driven by some of the warmest waters in the northern part of the globe, with the latter also influenced by a temporally low developed transatlantic dust air layer (Saharan Air Layer). Climate change has caused the water temperature in the Caribbean to rise steadily since the 1980s. Storms such as Eta and Iota may evolve into hurricanes due to the hotter water. Catastrophic hurricanes forces are far greater than those of normal tropical storms that Central America’s infrastructure might be able to endure. Central America experienced migration waves in 2020. After these two destructive hurricanes, over 10,000 individuals migrated northward, and many more are likely to depart soon. In Honduras, Guatemala, and Nicaragua, the hurricanes affected six million people, damaged thousands of houses, and displaced around 600,000 people due to severe winds and heavy rainfall. With limited aid from the authorities, many displaced people stayed in shelters with insufficient supplies. The Honduran Ministry of Agriculture and Livestock reported that around 80% of the agriculture sector was destroyed by the storms: a sector that employed one-third of the country’s workforce in 2020. In the quest for opportunity, more than 10,000 individuals gathered in Honduras to form a caravan headed towards Mexico and, eventually, to the United States [46]. However, it is not only sudden weather phenomena such as hurricanes that are causing misery and displacement from Central America. Slow-onset phenomena like extended drought can adversely affect many marginalized people, particularly in the area that extends from southern Mexico to Costa Rica [46].



Approximately 24 million people were displaced globally in 2019 due to climate-related disasters, according to the Internal Displacement Monitoring Centre (IDMC). According to World Bank projections [64], by 2050, unmitigated CO2 emissions might cause 144 million internal climate migrants throughout South Asia, Sub-Saharan Africa, Latin America, and the Caribbean. Zittis et al. [65] detected that the Middle East and North Africa (MENA) area would experience extremely high heat waves, especially in the second half of the 21st century. During these times, there will be unusually high temperatures in urban areas (i.e., 56 °C or higher) that might last for many weeks and pose a risk to humans and livestock. In the second half of the century, around 50% of the MENA region population may experience such severe weather events. Vulnerable people may lack the resources to adjust to such extreme climatic events. There is a chance that a large-scale migration to the colder northern areas will result from a combination of harsh weather conditions with social, political, economic, and demographic issues [46].





4.3. Climate Change and Conflict


Conflict, which is a primary cause of hardship and misery, has been demonstrated to be worsened by climate change. Because climate change intensifies preexisting environmental, economic, political, and social challenges, it increases the likelihood of conflict and disputes over resources [54]. For instance, in the Democratic Republic of the Congo, variations in the quantity and timing of rain decreased crop yields, increased rivalry for the surviving agricultural land, and resulted in ethnic conflict and violence. Likewise, in Karamoja, Uganda, and central Nigeria, where resource scarcity has historically been a problem, climate change has further reduced water supplies and grazing lands and, thus, increased competition and violence [54]. Climate change is also linked to the recurring conflicts and clashes in the Sahel region, West Africa [66]. The United Nations Environment Programme UNEP [66] concluded that the conflicts have been prompted by the climate change impact on the natural resources as well as by other factors such as inappropriate administration, population expansion, and land tenure issues. These factors have amplified competition over the limited natural resources. The UNEP study claimed that as the desert moves south, there is a limit to what natural systems can sustain, resulting in one group pushing out the other. The Southern Nuba tribe has warned that the Arab nomads who have been driven into Nuban territories by drought are using their lands for grazing, which could result in the renewal of a half-century war between Sudan and South Sudan [67]. Other researchers investigating the reasons behind war contended that climate change has a significant role in triggering warfare. However, it is crucial to proceed cautiously when drawing connections between climate change and war. For instance, inappropriate responses to climate change in an area lead to the exhaustion of resources, and improper solutions to the scarcity of resources increase the likelihood of conflicts. Burke et al. [68] examined the association between conflict and temperature increases by evaluating 55 publications that investigated different types of conflict such as violations, revolts, and civilian war. They found that climate change has a considerable impact on how often violence and conflict can occur. Specifically, it was shown that an increase in temperature might significantly worsen interpersonal and intergroup disputes. Similarly, Von Uexkull [69] investigated the connection between turmoil and drought in Sub-Saharan Africa. After an extended drought or dependence on rain-fed farming, inhabitants of these areas are more likely to rebel in order to resolve their financial issues or to obtain nourishment and livelihoods, which raises the possibility of riots.



While climate change plays a considerable role in triggering war, war, in turn, can trigger climate change, both directly and indirectly. The worldwide military carbon footprint contributes directly to climate change, representing 5.5% of global carbon emissions. This is higher than Africa’s total carbon footprint, which is less than 4% of the world’s emissions [70]. Although merely maintaining a military force contributes to climate change, actual war increases this likelihood [71]. Indirect measures include (i) large-scale land use changes, i.e., the intentional destruction and subsequent abandonment of agricultural areas due to war can significantly increase CO2 emissions [72]. Furthermore, disrupting wetlands converts them from substantial carbon sinks to carbon producers [73]. The deliberate desiccation and devastation of the Iraqi Marshes after the 1991 uprisings resulted in the loss of 90% of this vital ecosystem. Thus, topsoils and their carbon storage capability were remarkably impacted by conflict [72,74]. Desertification and soil erosion associated with war have been observed in Iraq, Syria, Bosnia, and Afghanistan. Desertification and soil erosion can increase the loss of carbon from soils, reducing their capacity to be efficient carbon sinks [72]; (ii) According to the United Nations Refugee Agency estimates, 110 million people were compelled to relocate in 2022. Refugees placed additional burden on the resources that could have been used to address climate change [70]; (iii) War-induced authority vacuums can lead to unlawful rivalry over natural resources. Unauthorized logging, deliberately starting forest fires to remove land, and mining using very harmful techniques are widely associated with war. Such operations have the potential to harm animals and plants and eradicate biodiversity [73,75,76]. Eradication of biodiversity from organic soils to trees to swamps that are significant carbon sinks can induce climate change [77]; (iv) Military activities and a shortage of firemen caused 25 times more fires in 2022 than in 2021, which released massive volumes of carbon dioxide [78]; (v) Higher oil prices induced by war, combined with declining economic expansion and a significant rise in military spending, may have a negative impact on climate plans by reducing wealthier nations’ capacity and willingness to fund climate programs [79,80,81]. Hence, while conflict exacerbates the impacts of climate change, the latter can indirectly fuel conflict. Climate change can cause widespread human relocation. Competition for already limited resources in the regions where displaced people settle as well as inflationary price surges may heighten social instability [78,82].




4.4. Recommendations


Contraction and convergence (C&C) may be the best strategy for enabling developing nations to grow as the world lowers the greenhouse gas emissions. The Intergovernmental Panel on Climate Change (IPCC) estimates that the concentration of greenhouse gases in the atmosphere should be 450 ppm of CO2 equivalents to control the temperature rise to 2 °C [4]. To maintain this threshold, it is essential to allocate an equal carbon footprint per capita to all populations around the world. This allocation will be approximately 2 tons per capita currently, and should be reduced to 1.5 tons per capita in 2050 due to the expected population increase [4], and this is the contraction. As for convergence, average carbon emissions are presently more than 4 tons per person. For example, in some wealthy countries, emissions exceed this number by many times. Therefore, emissions should be reduced to 4 tons, then to 2 and 1.5 tons in each country [83]. However, the C&C feasibility and effectiveness are subjected to debate and criticism. For instance, C&C is considered to remarkably limit the developing world access to energy sources and technologies that have historically enabled the developed countries to grow. Developing world negotiators might claim that the remaining atmospheric space is very constrained; in other words, their emissions must peak a few years later than those of developed countries, and then must decline by 5% per year until 2050. This will be a major challenge for the developing nations that fight poverty and struggle to improve their living standards [84]. C&C is also criticized for not considering the historical emissions, which were primarily caused by developed countries [85]. Furthermore, emissions limitations in developing countries without providing the necessary technology, training, and financial aid can produce further inequality. Transitioning to low carbon emissions can lead to job loss and economic and social problems, especially in countries that depend on coal, oil, and gas extraction [86]. Finally, C&C implementation is not easy due to conflicting interests, different priorities, and geopolitical tensions among countries around the world [87]. There are several methods for burden-sharing regarding climate change consequences that can be beneficial to developing countries. For example, the developed world can provide support to renewable energy programs, climate-resilient infrastructure, and preparing to confront climate disasters in developing countries. The developed world can also support the transfer of modern technologies, such as clean energy generation technologies and efficient methods of using energy. In addition, the wealthy nations can support capacity-building initiatives to enhance the skills and resources necessary to assess and predict climate risks in the developing world. International climate agreements can provide fair and equitable burden-sharing mechanisms whereby the developed world bears responsibility for the emissions it has caused and developing countries receive adequate support for low-carbon development [88]. The Green Climate Fund (GCF) was established in 2010 because of the realization of persistent inequities. The paradigm, which was first presented by India in 1995, suggests that richer countries cut back on their CO2 emissions while poorer nations might keep raising their emissions in order to develop their economy to draw their citizens out of poverty. Poorer countries would eventually start cutting back on their emissions, too. Schemes such as GCF are essential initial efforts toward lowering the risk of disaster, adapting for the climate change adverse influences, and fostering resilience [89]. Nevertheless, policies such as carbon taxes to reduce emissions might target low-income communities. For instance, the 2018 increase in carbon taxes by the French government mostly affected low-income and rural residents, with negligible impact on consumption patterns of the rich. Many households were unable to cut back on their emissions (for example, they must use their automobiles in order to travel to their workplace). On the other hand, the wealthy received exemption from the aviation fuel tax [90]. Caratini et al. [91] concluded that aversion to a carbon tax occurs primarily for the following reasons: (i) the tax is regressive, that is, it has greater impacts on low-income groups; (ii) it is significantly high; (iii) it can negatively impact the economy, for instance, through job losses; (iv) it does not necessarily reduce high-carbon behaviors; (v) governments may use it to increase their revenues. Caratini et al. [91] also detected that the carbon tax raises concerns about how its revenues are spent. However, it was found that the public acceptance for the tax enhances when it is clearly stated how the tax revenue would be used. For example, public support for fuel taxes becomes higher when the revenues are allocated to environmental purposes such as supporting public transportation, building bicycle and pedestrian paths, and developing environmentally friendly technologies [92]. Likewise, the carbon tax receives higher support when its revenues are used to compensate low-income households [91]. Doda [93] suggested that it is necessary to build confidence and trust in the carbon tax by imposing the tax gradually. In other words, a gradual increase in the tax or even a trial period will provide the public with an opportunity to measure its benefits. Moreover, the public acceptance for the tax can be enhanced by making the tax redistribution transparent, that is, by publishing periodic updates to the public on how revenues are spent [91]. Other strategies, such as a proportionate wealth tax with carbon emissions consideration, may prove more effective. By increasing the cost of access to the fossil fuel industry, the transition away from fossil fuels would be accelerated. Additionally, it may bring in substantial finances for authorities that they might use to fund the green sector. Since these tariffs only apply to a portion of the population, they would be relatively simpler to enact than a regular carbon tax. Global revenue generated by a small wealth tax on wealthy individuals can finance initiatives and efforts to mitigate climate change impacts [90]. Finally, and as previously shown that war can contribute to climate change, it is noteworthy that rising defense budgets of one side of the conflict will simply convince the other side to increase military investment in turn. Efforts to tackle the crisis can only succeed if all countries work together. It is necessary to work for ceasefire, followed by measures to build trust such as international disarmament treaties. Otherwise, unchecked climate change would be catastrophic, though in different degrees, for the planet’s entire population [94]. The Montreal Protocol 1987 on ozone-depleting substances was one of the most successful environmental treaties. The protocol has resulted in the substantial reduction of ozone-depleting substances and a transition to ozone-friendly alternatives. The treaty has led to significant declines in ozone-depleting emissions and has induced gradual restoration of the ozone layer. The problem of ozone depletion has been solved through international collaboration, political commitments, and the exchange of experience and technology [95]. While the ozone depletion problem has been limited to specific types of chemicals that can be replaced with readily available alternatives, climate change, on the other hand, is a more sophisticated issue that needs broader international collaboration, transition to green energy, societal transfigurations, and influential development actions. Yet, the effectiveness of international cooperation in regulating the problem of ozone depletion provides lessons for tackling the problem of climate change [96].





5. Conclusions


Inequality has a role in climate change, both in terms of who caused the crisis and who will bear the brunt of its negative consequences. The previous six decades have witnessed significant growth in the combustion of fossil fuels for energy generation, which has resulted in a remarkable rise in global CO2 emissions of 294%. However, an assessment of CO2 emissions indicated significant differences in the average emissions between and within nations. Analyzing the effects of climate change on the economy also revealed significant disparity. In other words, population groups with lower carbon emissions experience a disproportionate loss of their national income, and vice versa. According to reviews from the expanding rigorous research in political ecology, geography, and history, unfavorable climatic occurrences raise the likelihood of migration and conflict at both internal and external levels. According to some adaptation plans, the developed nations should make the largest contribution to reducing emissions, with the developing nations continuing to emit carbon as they develop their infrastructure. Regretfully, the situation is almost the opposite. Climate change mitigation strategies, such as contraction and convergence, have faced criticism for not considering historical carbon emissions. Moreover, such strategies were considered to cause socioeconomic problems in developing nations. Similarly, carbon taxation policies might raise concerns about tax regressivity. However, research has shown that public support for carbon taxes increases when tax revenues are allocated to support specific purposes, such as improving public transportation, building bicycle and pedestrian paths, developing environmentally friendly technologies, and compensating low-income households. A more workable path would be a wealth-based progressive tax on CO2 climate pollution. Increasing the cost of access to the fossil fuel industry would hasten the transition away from fossil fuels. Additionally, it may bring in significant funds that governments might use to fund innovation and the green sector.



Climate change and conflict are intertwined, and overlooking one of them can eventually recharge the other. In fact, climate adaptation plans can be used as a starting point to connect opposing communities together. Such plans facilitate joint evaluation of climate and conflict challenges by different and conflicting groups and assist them in establishing collaborative peace and resilience programs. Finally, while the pathways of climate change and conflict are most likely to converge, and evolution of one of them can trigger the other, the authors believe that resolving one of them can help in resolving the other. The solution is straightforward; efforts in conflict prevention, peacemaking, and trust building can save sufficient finances to treat climate change implications.







Author Contributions


Conceptualization, methodology, software, formal analysis, investigation, resources, data curation, writing—original draft preparation, visualization, and project administration: H.A. and C.O. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Data Availability Statement


The authors confirm that the data supporting the findings of this study are available within the article.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Sirocko, F. Wetter, Klima, Menschheitsentwicklung. Von der Eiszeit bis ins 21. Jahrhundert, 2nd ed.; Wissenschaftliche Buchgesellschaft: Darmstadt, Germany, 2009; p. 208. [Google Scholar]

	



Natural Resources Defense Council NRDC. What Is Climate Change? Available online: https://www.nrdc.org/stories/global-climate-change-what-you-need-know (accessed on 24 June 2022).

	



KYMA. Causes and Consequences of Climate Change for the Oceans. Available online: https://kyma-sea.org/en/202/climate-change/ (accessed on 1 October 2022).

	



Intergovernmental Panel on Climate Change (IPCC). Climate Change 2023: Synthesis Report. Contribution of Working Groups I, II and III to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change; Core Writing Team, Lee, H., Romero, J., Eds.; IPCC: Geneva, Switzerland, 2023; pp. 35–115. [Google Scholar] [CrossRef]

	



Schönwiese, C.-D. Klima im Wandel. Tatsachen, Irrtümer, Risiken; Deutsche Verlags-Anstalt: Stuttgart, Germany, 1992; p. 223. [Google Scholar]

	



Buchal, C.; Schönwiese, C.-D. Klima. Die Erde und ihre Atmosphäre im Wandel der Zeiten. Helmboltz-Gemeinschaft; MOHN Media: Gütersloh, Germany, 2010; p. 206. [Google Scholar]

	



European Commission. Causes of Climate Change. Available online: https://ec.europa.eu/clima/climate-change/causes-climate-change_en (accessed on 24 June 2022).

	



Warm Heart Worldwide. Climate Change Primer. What Is Climate Change? Available online: https://www.warmheartworldwide.org/what-is-climate-change.html (accessed on 24 August 2022).

	



Our World in Data. Global Inequalities in CO2 Emissions. Available online: https://ourworldindata.org/co2-by-income-region (accessed on 1 June 2022).

	



Client Earth. Climate Change Inequality: The Unequal Impact of Extreme Weather. Available online: https://www.clientearth.org/latest/latest-updates/stories/climate-change-inequality-the-unequal-impact-of-extreme-weather/ (accessed on 15 November 2022).

	



Mayer, B. Environmental Migration’ as Advocacy: Is It Going to Work? Refugee 2014, 29, 27–41. [Google Scholar] [CrossRef]

	



Wesselbaum, D.; Aburn, A. Gone with the wind: International migration. Glob. Planet. Chang. 2019, 178, 96–109. [Google Scholar] [CrossRef]

	



Milán-García, J.; Caparrós-Martínez, J.L.; Rueda-López, N.; de Pablo Valenciano, J. Climate change-induced migration: A bibliometric review. Glob. Health 2021, 17, 74. [Google Scholar] [CrossRef]

	



Opp, C.; Groll, M.; Abbasi, H.; Foroushani, M.A. Causes and Effects of Sand and Dust Storms: What Has Past Research Taught Us? A Survey. J. Risk Financ. Manag. 2021, 14, 326. [Google Scholar] [CrossRef]

	



Environmental Solutions In Action ENSIA. Is Climate Change Responsible for the Conflicts We’re Seeing around the World Today? Available online: https://ensia.com/features/climate-change-conflict-violence-extremism-draught-flood/ (accessed on 5 September 2022).

	



Hsiang, S.M.; Burke, M.; Miguel, E. Quantifying the Influence of Climate on Human Conflict. Sci. (Am. Assoc. Adv. Sci.) 2013, 341, 1212. [Google Scholar] [CrossRef]

	



UNESCO. Imminent Risk of a Global Water Crisis, Warns the UN World Water Development Report 2023. Available online: https://www.unesco.org/en/articles/imminent-risk-global-water-crisis-warns-un-world-water-development-report-2023 (accessed on 12 February 2024).

	



Institute for Economics & Peace. Ecological Threat Report. 2023: Analysing Ecological Threats, Resilience & Peace, Sydney, November 2023. Available online: http://visionofhumanity.org/resources (accessed on 12 February 2024).

	



Ide, T.; Brzoska, M.; Donges, J.F.; Schleusser, C.-F. Multi-method evidence for when and how climate-related disasters contribute to armed conflict risk. Glob. Environ. Chang. 2020, 62, 102063. [Google Scholar] [CrossRef]

	



Schon, J.; Koehnlein, B.; Koren, O. The Need for Willingness and Opportunity: Analyzing Where and When Environmental Variability Influences Conflict in the Sahel. Popul. Environ. 2023, 45, 2. [Google Scholar] [CrossRef]

	



Wei, T.; Yang, S.; Moore, J.C.; Shi, P.; Cui, X.; Duan, Q.; Xu, B.; Dai, Y.; Yuan, W.; Wei, X.; et al. Developed and developing world responsibilities for historical climate change and CO2 mitigation. Proc. Natl. Acad. Sci. USA 2012, 109, 12911–12915. [Google Scholar] [CrossRef]

	



Den Elzen, M.G.J.; Olivier, J.G.J.; Höhne, N.; Janssens-Maenhout, G. Countries’ contributions to climate change: Effect of accounting for all greenhouse gases, recent trends, basic needs and technological progress. Clim. Chang. 2013, 121, 397–412. [Google Scholar] [CrossRef]

	



Rocha, M.; Krapp, M.; Guetschow, J.; Jeffery, L.; Hare, B.; Schaeffer, M. Historical Responsibility for Climate Change—From Countries Emissions to Contribution to Temperature Increase. Climate Analytics/Potsdam Institute for Climate Impact Research. 2015. Available online: https://climateanalytics.org/publications/2015/historical-responsibility-for-climate-change-from-countries-emissions-to-contribution-to-temperature-increase (accessed on 12 February 2024).

	



Center for Global Development CGD. Developed Countries Are Responsible for 79 Percent of Historical Carbon Emissions. Available online: https://www.cgdev.org/media/who-caused-climate-change-historically#:~:text=Developed%20Countries%20Are%20Responsible%20for,Emissions%20%7C%20Center%20For%20Global%20Development (accessed on 3 March 2022).

	



Shukla, P. Justice, Equity and Efficiency in Climate Change: A Developing Country Perspective. In Fair Weather: Equity Concerns in Climate Change; Tóth, F.L., Ed.; Earthscan Publications: London, UK, 1999. [Google Scholar] [CrossRef]

	



Wijaya, A.S. Climate Change, Global Warming and Global Inequity in Developed and Developing Countries (Analytical Perspective, Issue, Problem and Solution). IOP Conf. Ser. Earth Environ. Sci. 2014, 19, 012008. [Google Scholar] [CrossRef]

	



The World Bank Data. CO2 Emissions (Metric tons per Capita). Available online: https://data.worldbank.org/indicator/EN.ATM.CO2E.PC (accessed on 7 January 2022).

	



Kompas, T.; Pham, V.H.; Che, T.N. The effects of climate change on GDP by country and the global economic gains from complying with the Paris Climate Accord. Earth’s Future 2018, 6, 1153–1173. [Google Scholar] [CrossRef]

	



Rüttinger, L.; Stang, G.; Smith, D.; Tänzler, D.; Vivekananda, J. A New Climate for Peace—Taking Action on Climate and FragilityRisks—Executive Summary; Adelphi: Berlin, Germany; London, UK; Washington, DC, USA; Paris, France, 2014. [Google Scholar]

	



Namasaka, M. Anthropocentric Climate Change and Violent Conflict: Evidence Review and Policy Recommendations. J. Earth Sci. Clim. Chang. 2015, 6, 256. [Google Scholar] [CrossRef]

	



Van Baalen, S.; Mobjörk, M. A Coming Anarchy? Pathways from Climate Change to Violent Conflict in East Africa; SIPRI: Stockholm, Sweden, 2016. [Google Scholar]

	



Bretthauer, J.M. Climate Change and Resource Conflict: The Role of Scarcity; Routledge: Abingdon, UK, 2018; 230p, ISBN 9781138495159. [Google Scholar]

	



Abrahams, D.; Carr, E.R. Understanding the Connections Between Climate Change and Conflict: Contributions From Geography and Political Ecology. Curr. Clim. Change Rep. 2017, 3, 233–242. [Google Scholar] [CrossRef]

	



Chancel, L. Global carbon inequality over 1990–2019. Nat. Sustain. 2022, 5, 931–938. [Google Scholar] [CrossRef]

	



Arora, C.; Das, P.; Chaturvedi, V. The Emissions Divide: Inequity Across Countries and Income Classes; Council on Energy, Environment and Water: New Delhi, India, 2023; Available online: https://www.ceew.in/publications/per-capita-co2-emissions-and-carbon-footprint-inequities-across-countries-and-income-classes (accessed on 29 February 2024).

	



Chancel, L.; Piketty, T. Carbon and Inequality: From Kyoto to Paris Trends in the Global Inequality of Carbon Emissions (1998–2013) & Prospects for an Equitable Adaptation Fund World Inequality Lab; PSE Working Papers; halshs-02655266; HAL: Bangalore, India, 2015. [Google Scholar]

	



Al Jazeera. History Lessons for the Consequences of Climate Change. How Can Drought Uproot Peoples and Fuel Wars? Available online: https://www.aljazeera.net/news/cultureandart/2021/6/25/%D8%AF%D8%B1%D9%88%D8%B3-%D8%A7%D9%84%D8%AA%D8%A7%D8%B1%D9%8A%D8%AE-%D9%84%D8%B9%D9%88%D8%A7%D9%82%D8%A8-%D8%AA%D8%BA%D9%8A%D8%B1-%D8%A7%D9%84%D9%85%D9%86%D8%A7%D8%AE-%D9%83%D9%8A%D9%81 (accessed on 2 June 2022).

	



Atwell, W. Volcanism and Short-Term Climate Climatic Change in East Asian and World History c.1200–1699. J. World Hist. 2001, 12, 29–99. [Google Scholar] [CrossRef]

	



Population Reference Bureau (PRB). Integrating Population, Health and the Environment in Rwanda; Population Reference Bureau: Washington, DC, USA, 2009. [Google Scholar]

	



World Bank. Education in Rwanda: Rebalancing Resources to Accelerate Post-Conflict Development and Poverty Reduction; World Bank Country Study: Washington, DC, USA, 2004; Available online: http://hdl.handle.net/10986/15034 (accessed on 4 March 2024).

	



Human Rights Watch. The Rwandan Genocide: How It Was Prepared A Human Rights Watch Briefing Paper. Available online: https://www.hrw.org/legacy/backgrounder/africa/rwanda0406/index.htm (accessed on 25 August 2022).

	



Percival, V.; Homer-Dixon, T. Environmental Scarcity and Violent Conflict: The Case of Rwanda. J. Environ. Dev. 1996, 5, 270–291. [Google Scholar] [CrossRef]

	



Kelley, C.P.; Mohtadi, S.; Cane, M.A.; Seager, R.; Kushnir, Y. Climate change in the Fertile Crescent and implications of the recent Syrian drought. Proc. Natl. Acad. Sci. USA 2015, 112, 3241–3246. [Google Scholar] [CrossRef]

	



Global Conflict Tracker. Conflict in Syria. Available online: https://www.cfr.org/global-conflict-tracker/conflict/conflict-syria (accessed on 26 June 2022).

	



Rohdatenauszählung Ausländische Bevölkerung. Statistisches Bundesamt. Available online: https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Bevoelkerung/Migration-Integration/Tabellen/rohdaten-auslaendische-bevoelkerung-zeitreihe.html (accessed on 1 December 2023).

	



CBS News. “We have to go”: Climate Change Driving Increased Migration from Central America. Available online: https://www.cbsnews.com/news/climate-change-migration-central-america/ (accessed on 2 July 2022).

	



Santillán Vera, M.; de la Vega Navarro, A. Do the rich pollute more? Mexican household consumption by income level and CO2 emissions. Int. J. Energy Sect. Manag. 2020, 13, 694–712. [Google Scholar] [CrossRef]

	



Our World in Data. Where in the World Do People Emit the Most CO2? Available online: https://ourworldindata.org/per-capita-co2 (accessed on 1 July 2022).

	



NOAA Climate.gov. Available online: https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide (accessed on 9 July 2022).

	



Rayner, S.; Malone, E.L. Climate Change, Poverty, and Intragernerational Equity: The National Leve. Int. J. Glob. Environ. Issues 2001, 1, 175–202. [Google Scholar] [CrossRef]

	



Global Citizen. Why Climate Change and Poverty Are Inextricably Linked. Available online: https://www.globalcitizen.org/en/content/climate-change-is-connected-to-poverty/ (accessed on 1 July 2022).

	



IPCC. Climate Change 2001: Impacts, Adaptation, and Vulnerability. In Contri Bution of Working Group II to the Third Assessment Report of the Intergovern mental Panel on Climate Change; McCarthy, J., Canziani, O., Leary, N., Dokken, D., White (Hrsg.), K., Eds.; Cambridge University Press: Cambridge, UK; New York, NY, USA, 2001; 1032 Seiten. [Google Scholar]

	



McLeman, R. Preface. In Climate and Human Migration: Past Experiences, Future Challenges; Cambridge University Press: Cambridge, UK, 2013; pp. Xi–Xvi. [Google Scholar] [CrossRef]

	



MERCY CROPS. The Facts: How Climate Change Affects People Living in Poverty. Available online: https://www.mercycorps.org/en-gb/blog/climate-change-poverty#who-affected-climate-change (accessed on 1 July 2022).

	



Tessum, C.W.; Apte, J.S.; Goodkind, A.L.; Muller, N.Z.; Mullins, K.A.; Paolella, D.A.; Polasky, S.; Springer, N.P.; Thakrar, S.K.; Marshall, J.D.; et al. Inequity in consumption of goods and services adds to racial–ethnic disparities in air pollution exposure. Proc. Natl. Acad. Sci. USA 2019, 116, 6001–6006. [Google Scholar] [CrossRef]

	



Morse, R. Environmental Justice Through the Eye of Hurricane Katrina. Joint Center for Political and Economic Studies. Health Policy Institute. 2008. Available online: https://inequality.stanford.edu/sites/default/files/media/_media/pdf/key_issues/Environment_policy.pdf (accessed on 1 March 2024).

	



Hsiang, S.; Kopp, R.; Jina, A.; Rising, J.; Delgado, M.; Mohan, S.; Rasmussen, D.J.; Muir-Wood, R.; Wilson, P.; Oppenheimer, M.; et al. Estimating economic damage from climate change in the United States. Science 2017, 356, 1362–1369. [Google Scholar] [CrossRef]

	



Williams, J. The Racial Violence of Climate Change. Available online: https://foreignpolicy.com/2021/07/21/the-racial-violence-of-climate-change/ (accessed on 3 July 2022).

	



Gibbs, N. Why? The killing fields of Rwanda. Time 1994, 16, 21–27. [Google Scholar]

	



Brown, L.; Kane, H. Rwanda: Behind the Headlines; Unpublished Manuscript; Worldwatch Institute: Washington, DC, USA, 1994. [Google Scholar]

	



Diamond, J. Collapse; Penguin Books: New York, NY, USA, 2005; ISBN 0-670-03337-5. [Google Scholar]

	



Thompson, W.C. When Politics, the Environment, and Advocacy Compete–Environmental Security in the South China Sea. In The Environment-Conflict Nexus; Galgano, F., Ed.; Springer: Cham, Switzerland, 2019; pp. 103–118. [Google Scholar]

	



Selby, J. On Blaming Climate Change for the Syrian Civil War. Available online: https://merip.org/2020/09/on-blaming-climate-change-for-the-syrian-civil-war/ (accessed on 12 January 2024).

	



World Bank Group. Climate Change Could Force over 140 million to Migrate within Countries by 2050: World Bank Report; World Bank: Washington, DC, USA, 2018; Available online: https://www.worldbank.org/en/news/press-release/2018/03/19/climate-change-could-force-over-140-million-to-migrate-within-countries-by-2050-world-bank-report (accessed on 10 February 2024).

	



Zittis, G.; Hadjinicolaou, P.; Almazroui, M.; Bucchignani, E.; Driouech, F.; El Rhaz, K.; Kurnaz, L.; Nikulin, G.; Ntoumos, A.; Ozturk, T.; et al. Business-as-usual will lead to super and ultra-extreme heatwaves in the Middle East and North Africa. Npj. Clim. Atmos. Sci. 2021, 4, 20. Available online: https://www.nature.com/articles/s41612-021-00178-7 (accessed on 4 March 2024). [CrossRef]

	



United Nations Environment Programme. Livelihood Security: Climate Change, Conflict and Migration in the Sahel. 2011. Available online: https://wedocs.unep.org/20.500.11822/8032 (accessed on 1 May 2023).

	



Erian, W.; Katlan, B.; Babah, O. Drought Vulnerability in the Arab Region: Special Case Study–Syria. The Global Assessment Report on Disaster Risk Reduction Report. Available online: https://reliefweb.int/report/syrian-arab-republic/drought-vulnerability-arab-region-case-study-drought-syria-ten-years (accessed on 12 January 2024).

	



Burke, M.; Hsiang, S.; Miguel, E. Climate and Conflict. Annu. Rev. Econ. 2015, 7, 577–617. [Google Scholar] [CrossRef]

	



Von Uexkull, N. Sustained Drought, Vulnerability and Civil Conflict in Sub-Saharan Africa. Political Geogr. 2014, 43, 16–26. [Google Scholar] [CrossRef]

	



Institute for Security Studies. Climate Risk in a World at War. Available online: https://issafrica.org/iss-today/climate-risk-in-a-world-at-war (accessed on 3 January 2024).

	



Fight Climate Change. How War Impacts Climate Change and the Environment, Fight Climate Change. Available online: https://fightclimatechange.earth/2022/10/13/how-war-impacts-climate-change-and-the-environment/ (accessed on 5 January 2022).

	



Conflict and Environment Observatory. How Does War Contribute to Climate Change? Available online: https://ceobs.org/how-does-war-contribute-to-climate-change/ (accessed on 13 July 2022).

	



Global Risks Report. World Economic Forum, Report No.: ISBN-13: 978-2-940631-36-0. Available online: https://www.weforum.org/publications/global-risks-report-2023/ (accessed on 10 January 2024).

	



Al-Tawash, B.S.; Al-Lafta, H.; Merkel, B. Multivariate Statistical Evaluation of Major and Trace Elements in Shatt Al-Arab Sediments, Southern Iraq. J. Environ. Earth Sci. 2013, 3, 146–155. [Google Scholar]

	



Deutsche Welle. Bringing Life Back to Gorongosa National Park–DW–11/10/2017, dw.com. Available online: https://www.dw.com/en/literally-bringing-life-back-to-mozambiques-gorongosa-national-park/a-40968419 (accessed on 9 January 2024).

	



Daskin, J.; Pringle, R. Warfare and wildlife declines in Africa’s protected areas. Nature 2018, 553, 328–332. [Google Scholar] [CrossRef]

	



Chetan-Welsh, H.; Hendry, L. How Are Climate Change and Biodiversity Loss Linked? Available online: https://www.nhm.ac.uk/discover/how-are-climate-change-and-biodiversity-loss-linked.html (accessed on 30 December 2023).

	



Brown, O. How Russia’s War on Ukraine Is Threatening Climate Security, Chatham House–International Affairs Think Tank. Available online: https://www.chathamhouse.org/2023/03/how-russias-war-ukraine-threatening-climate-security (accessed on 30 December 2023).

	



Zhang, N.J. How the War in Ukraine Affects the Fight against Climate Change, Katoikos. Available online: https://katoikos.world/analysis/how-the-war-in-ukraine-affects-the-fight-against-climate-change.html (accessed on 12 January 2024).

	



Elgendy, K. Climate Casualties: How the Gaza War Threatens Mideast Climate Action. Middle East Institute. Available online: https://www.mei.edu/publications/climate-casualties-how-gaza-war-threatens-mideast-climate-action (accessed on 31 December 2023).

	



Davydova, A. How Russia’s War Is Impacting the Global Environmental Agenda, Carnegie Endowment for International Peace. Available online: https://carnegieendowment.org/politika/88773 (accessed on 27 December 2023).

	



United Nations. Conflict and Climate. Available online: https://unfccc.int/news/conflict-and-climate (accessed on 15 January 2022).

	



Contraction & Convergence: Climate Change Connection. Climate Change Connection|Connecting Manitobans to Climate Change Facts and Solutions. (31 December 2015). Available online: https://climatechangeconnection.org/solutions/international-solutions/contraction-convergence/ (accessed on 15 January 2022).

	



Kartha, S.; Baer, P.; Athanasiou, T.; Kemp-Benedict, E. The right to development in a climate constrained world: The Greenhouse Development Rights framework. In Der Klimawandel; Voss, M., Ed.; VS Verlag für Sozialwissenschaften: Wiesbaden, Germany, 2010. [Google Scholar] [CrossRef]

	



Eckersley, R. Moving Forward in the Climate Negotiations: Multilateralism or Minilateralism? Glob. Environ. Politics 2012, 12, 24–42. [Google Scholar] [CrossRef]

	



Contraction and Convergence Sustainability. Available online: http://www.gci.org.uk/endorsements_sustainability.html (accessed on 15 February 2024).

	



Sundaram, K.V.; Moni, M.; Jha, M.M. Natural Resources Management and Livelihood Security: Survival Strategies and Sustainable Policies/(Acc: 6200); Bhoovigyan Vikas Foundation: New Delhi, India, 2004; 575p, ISBN 8180690962. [Google Scholar]

	



Jakob, M.; Steckel, J.C.; Flachsland, C.; Baumstark, L. Climate finance for developing country mitigation: Blessing or curse? Clim. Dev. 2014, 7, 1–15. [Google Scholar] [CrossRef]

	



The Conversation. How Colonialism’s Legacy Makes It Harder for Countries to Escape Poverty and Fossil Fuels Today. Available online: https://theconversation.com/how-colonialisms-legacy-makes-it-harder-for-countries-to-escape-poverty-and-fossil-fuels-today-159807 (accessed on 26 June 2022).

	



The Guardian. The Richest 10% Produce about Half of Greenhouse Gas Emissions. They Should Pay to Fix the Climate Lucas Chancel. Available online: https://www.theguardian.com/commentisfree/2021/dec/07/we-cant-address-the-climate-crisis-unless-we-also-take-on-global-inequality (accessed on 6 April 2022).

	



Carattini, S.; Carvalho, M.; Fankhauser, S. Overcoming public resistance to carbon taxes. WIREs Clim. Chang. 2018, 9, e531. [Google Scholar] [CrossRef]

	



Yoshino, N.; Taghizadeh-Hesary, F. Alternatives to Bank Finance: Role of Carbon Tax and Hometown Investment Trust Funds in Developing Green Energy Projects in Asia; ADBI Working Paper; Asian Development Bank Institute: Tokyo, Japan, 2017; No. 761. [Google Scholar]

	



Doda, B. How to price carbon in good times … and bad! WIREs Clim. Chang. 2016, 7, 135–144. [Google Scholar] [CrossRef]

	



Claußen, A. War Is a Climate Killer. International Politics and Society. Available online: https://www.ips-journal.eu/topics/economy-and-ecology/war-is-a-climate-killer-6094/ (accessed on 10 January 2024).

	



United Nations Environment Programme (UNEP) Ozone Action. About Montreal Protocol. Available online: https://www.unep.org/ozonaction/who-we-are/about-montreal-protocol#:~:text=To%20date%2C%20the%20Parties%20to,of%20the%20global%20climate%20system (accessed on 12 February 2024).

	



Earthday.org. What Can We Learn from The Montreal Protocol? Available online: https://www.earthday.org/what-can-we-learn-from-the-montreal-protocol/ (accessed on 12 February 2024).








[image: Climate 12 00038 g001] 





Figure 1. Average CO2 emissions (metric tons per capita per year) for 1960–2019. 
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Figure 2. Impact of global warming on the world gross domestic product (GDP). 
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Figure 3. Average annual CO2 emissions versus impact of global warming on the world gross domestic product (GDP). 
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Table 1. World CO2 emissions in 1960 and 2019.
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	1960
	2019
	Change (%)





	World CO2 emissions (ton)
	9.39 × 109
	3.7 × 1010
	+294
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