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Abstract  

Climate change causes long-term weather changes from the tropics to the polls. It is a global threat that strains 

several sectors. The present study conducts a review analysis that theoretically explores how climatic variability 

is degrading global sector sustainability. Due to irreversible weather variations, the agricultural sector is 

particularly vulnerable. In turn, it is disrupting worldwide consumption patterns, especially in countries where 

agriculture is central to their economy and productivity. Due to shifting optimum temperature ranges, climate 

change is also increasing biodiversity loss through modifying ecosystem architecture. Climate change increases 

the risk of food, water, and vector-borne diseases. Antimicrobial resistance, which is developing due to resistant 

pathogenic infections, is also accelerated by climate change. Climate change also hurts the forestry sector 

and tourism business. This review examines global socio-economic and environmental climate change mitigation 

and adaptation strategies and their economic consequences. According to the findings, knotted answerability of 

resources and laws created in the past to generate progressive climate policy need government involvement for 

long-term development. Thus, addressing climate change's dire consequences demands global cooperation to 

maintain world survival. 
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Introduction  

 

The world's climate has changed significantly during the past 65 years, with further shifts expected for the twenty-

first century and global warming. The interconnected nature of climate change's effects across ecological, 

environmental, sociopolitical, and socioeconomic domains makes it a formidable intergovernmental problem 

(Feliciano et al., 2022). As a consequence of climate change, temperatures are rising on many different planets. 

The climate crisis has been exacerbated greatly since the advent of the industrial revolution (IPCC, 2022; Massey, 

2023). Rapid response and appropriate action are said to improve the chances of avoiding permanent damage. 

The growing level of recognition and the incorporation of climatic uncertainties at both the regional and federal 

level of policymaking shows that it is not reasonable to assess the accurate impacts of climate change on sectors 

by sector (Mumtaz & de Oliveira, 2023). 
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Long-term changes in the environment's temperature, precipitation, atmospheric pressure, and humidity are used 

to define climate change. One of the largely well-known international and domestic implications of climate 

change is the increase in extreme weather events, the retreat of the world's ice sheets, and the resulting rise in sea 

levels (Barnett et al., 2023). Greenhouse gases (GHGs) like carbon dioxide (CO2), methane (CH4), nitrous oxide 

(N2O), and water vapor were thought to come solely from natural sources like forest fires, volcanoes, and seismic 

activities preceding to the industrial revolution (Usman and Balsalobre-Lorente, 2022). In December 2015, at the 

Conference of the Parties (COP-21) to the United Nations Framework Convention on Climate Change 

(UNFCCC), a momentous agreement was grasped to fight climate change and expedite and strengthen the actions 

and expenditures necessary for a sustainable low-carbon future. The Paris Agreement goes beyond the Kyoto 

Protocol by uniting all governments behind a common goal of tackling climate change head-on and providing 

more funds to help developing countries adapt to its effects. This is a watershed moment in the fight against 

climate change around the world. By pursuing endeavors to limit the temperature rise to 1.5°C over pre-industrial 

levels, the Paris Agreement aims to boost the worldwide response to the danger posed by climate change (Chien 

et al., 2021).  

The pact also aims to improve countries' preparedness to deal with climate change's effects and realign financial 

assistance to minimize GHG emissions and climate-resilient strategies (Usman et al., 2022). In order for 

developing nations with the greatest vulnerability to act in accordance with their national objectives, adequate 

funding must be raised and stipulated, together with a novel framework for technology and enhanced capacity 

building. The agreement also creates a clearer system of assistance and action. According to Article 4 of the Paris 

Agreement, "nationally determined contributions" (NDCs) should be developed by each Party, and these should 

be increased in future decades (Balsalobre-Lorente et al., 2020). It requires regular reporting on emissions and 

activities related to implementation from all Parties. Every five years, the Parties will take stock of the state of 

the world in terms of the agreement's overarching purpose and use that assessment to guide their individual efforts 

going forward. On Earth Day, April 22, 2016, the Paris Agreement was open for signature at the United Nations 

in New York. After being ratified by at least 55 countries accounting for at least 55% of global emissions, it 

entered into force on November 4, 2016, which was 30 days afterward the so-called double threshold had been 

met. More nations have now accepted the pact, increasing the total number of Parties to 125 as of early 2017. To 

make the Paris Agreement work in practice, a work program was launched there to specify various systems, 

processes, and recommendations. Since 2016, the Parties have worked together in a variety of created institutions 

and subordinate bodies. In November 2016 at COP22 in Marrakesh, the Conference of the Parties (COP) met for 

the first time as a summit of the Parties to the Paris Agreement, passing its first two resolutions. The timeline for 

completion of the project is 2018. The following represent a few mitigation and adaptation measures for cutting 

emissions in light of the Paris Agreement: first, a long-term aim of keeping the rise in the average global 

temperature substantially below 2 °C above pre-industrial levels; second, to attempt to limit the rise to 1.5 °C, as 

this would substantially decrease risks and the consequences of climate change; third, on the necessity for global 

emissions to reach their maximum as soon as possible, comprehending that this will require longer for emerging 

nations; and fourth, to implement significant cuts after that under the age of the most current science in order to 

achieve these goals. However, certain adaptation measures are improving societies' resilience to climate change 

impacts and bolstering efforts to maintain and increase international aid for developing nations' adaptation efforts. 

Nonetheless, human activities are now thought to be mostly responsible for global warming (Mbaye et al., 2023). 

Excessive agricultural operations, including the heavy usage of fuel-based automation, the burning of agricultural 

residues, the burning of fossil fuels, deforestation, the national and local transportation industries, etc. are 

examples of other anthropogenic activities (Mitra et al., 2023). As a result, these human-caused actions trigger 

climate catastrophes that harm infrastructure, public health, and overall productivity on a worldwide scale. Most 
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energy production in emerging nations originates from fossil fuels (Balsalobre-Lorente et al., 2022). This has led 

to an increase in GHGs levels that are contributing to global warming. In today's wonderful digital, globalized 

society, where climate change plays a deciding role, life is quite routine. The current crisis, identified as COVID-

19, is an example of the far-reaching effects of events in a single country (Sarkar et al., 2021). Consequences for 

the global economy and climate have been seen due to the spread of diseases like COVID19 (Pirasteh-Anosheh 

et al., 2021; Raihan & Himu, 2023). This study examines the existing literature on numerous sectoral pieces of 

evidence from around the world with the goal of highlighting the societal and scientific implications of climate 

change. Although this review provides an in-depth analysis of climate change and its severely affected sectors 

that posture a weighty threat to worldwide agriculture, biodiversity, public health, the economy, forestry, and 

tourism, it also seeks to propose some useful preventative actions and mitigation approaches that can be adapted 

as viable alternatives. Unpredictable weather and other impacts of climate change on society are examined in 

depth. This analysis focuses on the economic, social, and environmental elements of a wide variety of sustainable 

global mitigation strategies and adaptation approaches and techniques.  

 

 

Methodology 

 

This article is based on a systematic literature review, which has been shown to be a reliable framework (Benita, 

2021). After settling on a research topic, relevant publications were found and downloaded using a number of 

research databases including Scopus, Web of Science, and Google Scholar. Multiple search terms were used to 

find relevant documents, including "climate change," "adaptation," "mitigation," "agriculture," " health," 

"biodiversity," "forestry," "tourism," and so on. At first, there was a great deal of published material returned by 

the keyword search. Since it's been impossible to read all the found articles since 2020, the literature exhibition 

has had to be limited in various ways. According to the study's purpose, 130 articles were retrieved from the other 

database. After reading the titles, abstracts, and entire pieces, it filtered out 61 unrelated publications that had 

been copied from an earlier search. Articles were selected based on their relevance to the study's stated objectives 

and their treatment of "Global Climate Change Impacts, adaptation, and sustainable mitigation measures." After 

finishing the process, we had 69 articles to use in this investigation. The next step is a systematic review of all 69 

papers, wherein the study topics and other features, such as the methodologies, settings, and theoretical 

frameworks underlying the investigations, are dissected and analyzed. In addition, this study examines 

interrelated topics, opening up fresh avenues for future study. Comprehending the research outcomes on climate 

change and impacted industries, the study also examined future direction prospects and research concerns. 

 

 

Results and discussion 

 

The social and economic effects of climate change and natural disasters  

Some years may see very few deaths from natural and environmental calamities, until a large disaster event kills 

numerous people (Symanski et al., 2021). The frequency of various calamities is depicted in Figure 1. Over the 

past decade, natural disasters have been responsible for an average of 60,000 annual deaths worldwide (Wiranata 

and Simbolon, 2021). Natural catastrophe fatalities are displayed in Figure 2 by decade. There may be as few as 

ten thousand deaths or less than 0.01% of total deaths. Disasters like the 1983–1985 Ethiopian famine and drought, 

the 2004 Indian Ocean earthquake and tsunami, Cyclone Nargis in Myanmar in 2008, the 2010 Port-au-Prince 

earthquake in Haiti, and the current COVID-19 pandemic are all examples of the destructive effects of shock 
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events. Over 0.4% of all deaths during that time period were caused by natural disasters. While natural disasters 

like earthquakes and tsunamis are inevitable, the devastating human losses they cause can be avoided. Death tolls 

from natural disasters have been cut in half over the past century thanks to improvements in early warning 

systems, infrastructure, emergency planning, and response software. In order to reduce the number of deaths 

caused by natural disasters in the next decades, it will be essential to improve housing, medical facilities, and 

emergency services in low-income communities. However, fatality figures do not completely account for the 

human costs of natural disasters. Damage to bodies, lack of shelter, and relocation can have far-reaching effects 

on communities. The number of persons who have been forced to relocate within their own country as a result of 

natural disasters is depicted in Figure 3. 

 

 
Figure 1. Total recorded disasters, broken down by category. 
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Figure 2. The number of people killed by natural disasters around the world. 

 

 
Figure 3. The total number of in-country refugees caused by natural disasters. 

 

Increasing temperatures are anticipated to have an influence on the interior parts of the continent (Seymour et al., 

2023). Many plant species are threatened with extinction as a result of changes in weather patterns brought on by 
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a scarcity of natural resources (water), an upsurge in glacier melting, and increasing mercury (Mihiretu et al., 

2021). The coastal ecosystem, on the other hand, is close to collapse (Hatje et al., 2023). There is a high likelihood 

that the trends of rising temperatures, insect epidemics, health issues, and seasonal and behavioral shifts will 

continue into the future (Beermann et al., 2023). Lack of quality infrastructure and inadequate adaptive ability are 

the biggest problems on a global scale (IPCC, 2022). In addition to the aforementioned issues, the public is 

worried about climate change because of an inadequate level of environmental awareness and comprehension, 

outmoded consumer behavior, a dearth of inducements, a paucity of laws, and a lack of administration 

commitment to the issue. There could be severe repercussions by 2050 from a 2–3 percent increase in mercury 

and a significant disruption in rainfall patterns (Huang et al., 2022). Decreased agricultural production, system 

rehabilitation, and technology rebuilding were just some of the global losses attributed to natural and 

environmental disasters (Yu et al., 2021). There has been an increase in the number of traffic accidents caused by 

low visibility because of smog in the last three to four years. The proportion of GDP lost due to all calamities is 

shown in Figure 4. In 2020, natural disasters caused direct economic losses equal to about 0.2% of global GDP. 

 

 
Figure 4. Total economic losses caused by disasters. 

 

Climate change and agriculture  

 

Agriculture is ultimately blamed for 20% of all GHG emissions, making it a leading industry substantially 

triggering climate warming and severely impacted by it. Floods, droughts, and forest fires are only a few examples 

of precipitation extremes that have a profound effect on agribusiness output and other agro-environmental and 

climatic parameters (Chivangulula et al., 2023). In addition, the fire is fueled by the extreme reliance on finite 

resources, which makes agriculture around the world vulnerable to destruction. As food and water supplies are 

being severely affected by climate change (Zhang et al., 2023), the reduction in agriculture is a challenge to the 

farmer's quality of life and is therefore an important factor to poverty (Li, 2023). Agricultural systems are crucial 
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to national economies and to the financial security of individual households, especially in underdeveloped nations 

(Chikafa et al., 2023). The IPCC (2022) reports that GHG concentrations in the air have reached unprecedented 

levels over the course of the last several millennia. GHGs include CH4, CO2, and N2O. Two distinct causes have 

combined to produce climate change which are natural phenomena and human activities (Monteleone et al., 2023). 

It has also been predicted that by the end of the 21st century, the global average temperature could climb anywhere 

from 1.1 to 3.7 degrees Celsius (Urban et al., 2023). Raised temperatures will offer substantial negative 

repercussions on crop development, making the world's crop production heavily susceptible to these worldwide 

temperature-shifting patterns (Ratnayake et al., 2023). The impact of climate change on farming is depicted in 

Figure 5. 

 

 
Figure 5. The linkage between climate change and agriculture. 

 

Changes in crucial abiotic parameters including temperature, precipitation, solar radiation, and CO2 emission will 

have a significant effect on crop yield during the next few decades. Development and prosperity, weather-tempted 

shifts, invasions of pests, accompanied disease invasive plants, availability of water, the high cost of agro-products 

in the global agriculture industry, and a foremost quantity of fertilizer consumption are all encompassed in several 

legislation that aim to keep these factors in check. Warming temperatures, according to Lobell and Field (2007), 

considerably reduced wheat crop output from 1962 to 2002. Therefore, exceptional temperature occurrences 

confirmed by Gourdji et al. (2013) across South America, South Asia, and Central Asia over 1980-2011 were 

supported by similar wheat productivity patterns. Several research showed that increasing temperatures have a 

negative impact on wheat production and the productivity of biomass (Liu et al., 2020; Marcos-Barbero et al., 

2021; Xiao et al., 2022). In the future, warm overnight temperatures will also affect the rice harvest. Temperature 

increases in the future due to climate change will exacerbate these problems (Rezvi et al., 2023). The rising global 

temperatures are predicted to significantly reduce crop yields (Ma et al., 2023). According to IPCC (2022), 

average daily temperatures in the southern hemisphere have risen by 1–4 °C from the end of spring to the middle 
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of summer, and this increase in temperature has reduced crop output by shortening the time duration for 

phenophases, which in turn reduces yield.  

In addition, global climate models have warned that the approaching heat strokes will claim a disproportionate 

number of victims in humid and subtropical countries (Issa et al., 2023). Lowered seed set and lighter grains are 

the results of rice's reaction to high temperatures due to irregular blooming patterns (Ayyenar et al., 2023). Heat 

has a direct effect on flowers during the day, shortening their thesis period and hastening the onset of peak 

blooming (Liu et al., 2023). The seed set was significantly lower than could be explained by pollen sprouting at 

high temperatures of 40°C (Mehmood et al., 2023), suggesting that higher daytime temperatures have an 

antagonistic effect on pollen sprouting, leading to the hypothesis that seed set declines. Several studies found that 

rising temperatures are to blame for the decrease in wheat production (Karatayev et al., 2022; Kuriachen et al., 

2022; Farhad et al., 2023). Heat stress causes plants to grow at an accelerated rate, slows the photosynthetic 

process, and has a major impact on reproductive processes (Farhad et al., 2023). Crops are vulnerable to the 

corrosive effects of climate change-induced weather extremes, such as the falling and discoloration of betel leaves 

due to bare cold and extreme fog (Rahman & Alam, 2016), resulting in an inevitably reddish appearance; the 

compression of lemon leaves (Pautasso et al., 2012); and the decaying roots of pineapple (Lim et al., 2023). As a 

result, a combination of short-term and long-term strategies for managing climate change's disruptive 

consequences is urgently required. Studies have shown that adaptive trends, such as improving crop 

diversification, can lead to greater resilience in the face of climate change (Vernooy, 2022). The consequences of 

climate change on agriculture and the necessary preventative and corrective measures are depicted schematically 

in Figure 6. 

 

 
Figure 6. Climate change impacts on the agriculture sector along with the mitigation and adaptation strategies. 
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Climate change effects on biodiversity  

 

Climate change is one of the leading causes of species extinction, and as such, it is having devastating effects on 

the world's biodiversity. Species dynamics on a global scale have been shown to be strongly correlated with a 

wide range of climatic phenomena (Manes et al., 2021). The ranges of marine, freshwater, and terrestrial 

organisms that can survive in their environments are shifting due to the rapidity and severity of climate change. 

Changes in average climate regimes have a wide-ranging impact on ecosystem health, affecting things like species 

abundance and distribution, migration patterns, activity schedules, and the usage of microhabitats (Allan et al., 

2021). The tolerance of environmental pressures, biological interactions, and dispersion limits frequently 

determines the range of a species. Therefore, local species have little choice except to accept, adapt, or relocate 

or perish (Hankin et al., 2023). The best-performing species, then, are those with a higher tolerance for change 

and a lower need for stability in their current environments (Nehe et al., 2023). Poor habitat connectivity and 

limited access to microclimates have a significant role in increasing vulnerability to climate change and intense 

heatwave events. For instance, climate-driven growth in the distribution of worldwide mangroves is causing 

oscillations in carbon sequestration rates (Buhaug et al., 2023).  

Correspondingly, the significant migration of tropical fish populations has paved the way for heightened herbivory 

due to the disappearance of kelp-forest ecosystems in different locations and their occupation by the seaweed 

turfs. Along with this, the heightened circumstances are much beyond the physiological threshold of the kelp 

ecosystems (Donham et al., 2023). The extinction of keystone species poses a further threat because of the far-

reaching impacts it has on the communities that depend on them (Kim et al., 2023). Because climate change 

affects everyone everywhere, this is very crucial. Species redistribution due to climate change has the potential to 

reduce carbon storage and net ecosystem productivity in the long run (Baldrian et al., 2023). Effects on marine 

and terrestrial production, marine community assembly, and the prolonged invasion of toxic cyanobacteria bloom 

are only a few of the common disruptions that have been documented (Nwosu et al., 2023). 

Projections of extinction until the twenty-first century due to climate change are grim, and these projections are 

widely documented in literature (Gauthier et al., 2023). When animals that live in mountains move north, they 

are able to locate environments that are ideal for them. Loss of topography and range, however, may imprison 

migratory species in restricted and unsuitable habitats (Jones et al., 2022). For instance, one study found that the 

American pika has been wiped out or severely reduced in some areas, with climate change being the primary 

cause of its demise (Palita, 2016). In addition, it usually takes decades of data records to systematically examine 

the crucial pre- and post-climate change trends at the species and ecosystem levels, which is necessary for 

anticipating long-lasting reactions to the effects of climate change (Manes et al., 2021). However, such extensive 

data archives are uncommon; hence, efforts are required to zero in on these fundamental characteristics. Other 

consequences of climate change, for instance rising temperatures, droughts, and some invading pest species, also 

pose threats to biodiversity. For instance, higher temperatures have been linked to shifts in the make-up of 

plankton groups (Bedford et al., 2020). Therefore, changes in aquatic producer populations, such as diatoms and 

calcareous plants, may ultimately end in a shift in the rate at which biological carbon is recycled. It has also been 

suggested that these variations helped account for the CO2 variances between the interglacial and glacial periods 

of the Pleistocene (Lee et al., 2021). The causes of biodiversity decline are shown in Figure 7. Climate change is 

connected to every factor that is reducing biodiversity. 
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Figure 7. The drivers of biodiversity loss (Hernon, 2022). 

 

Climate change and human health  

Human health is well recognized as a direct consequence of climate change (Sasai et al., 2023). The World Health 

Organization estimates that between 2030 and 2050, climate change could cause 250,000 extra deaths annually 

(Watts et al., 2015). Okoro et al. (2023), pointed to the global spread of vector-borne diseases as a major cause of 

these deaths. Increasing temperatures around the world are a major factor in the demise of numerous species. One 

possible upside to this rising warmth is that it helps new species flourish. Some previously undetected or 

unreported diseases were also shown to be capable of making a comeback (Subasinghe et al., 2023). The 

likelihood of certain diseases increases as a result of climate warming-induced environmental changes, and this 

idea can be shown by using specific pathogenic strains of microbes. Asthma, vector-borne infections, and mental 

health are only some of the many health effects seen in Figure 8 as a result of climate change consequences like 

excessive heat, altered vector ecosystems, rising sea levels, and rising CO2 concentrations. 
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Figure 8. Effects of climate change on human health. 

 

Climate change increases public worry, distress, and mental health difficulties. Posttraumatic disorder can also 

arise from regular exposure to major climate calamities like geological disasters. Flood-prone communities live 

in continual fear of drowning and death. These communities are under pressure because floods destroy 

infrastructure and human lives. Ogden (2018) detailed how Katrina's Hurricane worsened victim communities' 

mental health. Antimicrobial resistance (AMR) is also a growing worldwide health issue (Adebisi & Ogunkola, 

2023). This phenomenon has the potential to reverse most of the health field's advances (Costanzo & Roviello, 

2023). Health professionals worldwide are frightened. Many pharmaceutical companies manufacture huge 

amounts of antibiotics, and harmful microbes are gradually acquiring resistance to them, which can destabilize 

national and global economy (Anjani et al., 2023). In the post-antibiotic era, antibiotic-susceptible bacteria will 

cause endemics and pandemics again (Hotinger et al., 2021). If this assumption is true, complex procedures 

including joint replacement, chemotherapy, and organ transplantation may pose dangers (Anderson et al., 2020). 

Drug resistance has made treating common diseases like pneumonia, post-surgical infections, 

cancer, tuberculosis, HIV/AIDS, malaria, and others excessively expensive and complicated (Pfavayi et al., 

2021). A simple example shows how rapidly antibiotic-resistant bacteria can spread across borders (Tiwari et al., 

2022). Second- and third-generation antibiotics, such as the most famous types of cephalosporin antibiotics, are 

more costly, broad-spectrum, toxic, and require longer treatment times (Harris et al., 2023). This example shows 



Journal of Environmental Science and Economics                                                               

Global Scientific Research           46 
 

how climate change-induced global warming can extend antibiotic-resistant strains in the biosphere, making it 

more expensive to develop new antibiotics. 

 

Climate change and forestry  

 

Forests have a crucial role in stabilizing global temperatures and in controlling the carbon and nitrogen cycles 

(Tang et al., 2023). According to Barati et al. (2023), environmental changes in forests have an impact on both 

local and global climate. Due to the changing patterns of precipitation and temperature, etc., global warming has 

significant effects on the expansion and productivity of cross-border forests. Forest health is negatively impacted 

by climate change, which also causes other disastrous effects, for instance forest fires, droughts, and pest 

outbreaks, and threatens the livelihoods of communities that rely on forests for their survival. Droughts are just  

one example of the growing number of climate change consequences that threaten the world's forests and their 

future health. More intense storms brought on by climate change increase the stress on the survival of the world's 

forests (Tiebel et al., 2023), especially because wetter soils brought on by the winter rains make tree roots less 

stable (Goldsmith et al., 2022). Changing precipitation patterns due to rising temperatures present a major threat 

to the continued existence of temperate forests, exposing local tree species to unprecedented levels of stress. 

Approximately 1.6 billion people globally rely heavily on forests for subsistence, with 350 million being 

particularly reliant. In addition to the 60 million indigenous people who rely solely on trees and forest products 

for survival, there are 1.2 billion people who live in agroforestry-dependent communities (Husain et al., 2018). 

More than two-thirds of Africa's population, for instance, depend on forest resources and for their livelihoods, for 

instance food, fuelwood, and grazing (Fonjong & Gyapong, 2021). Climate change is having a disproportionately 

negative impact on these communities (Shen et al., 2022). Despite the fact that forest communities are very 

sensitive to climate change because of their economic viability, cultural and spiritual relationships, and socio-

ecological influences, most forest dwellers have never heard of the term "climate change" (Ngoukwa et al., 2023). 

Temperature and precipitation can have negative effects on agroforestry crops, leading to stunted development 

and lower yields (Jawo et al., 2023). As a result of adverse temperature regimes and altered rainfall patterns, 

forest-dependent small-scale farmers in the Philippines confront the conundrum of delayed fruiting and more 

severe damage by bug and pest outbreaks. Climate change is one of several threats to forest communities, which 

already face a number of other difficulties. While the effects of climate change on human health have already 

been discussed at length, several studies have outlined additional adverse impacts on the economic well-being of 

forest-dependent communities. In the Himalayas, for instance, an increase in mosquitoes, wild boar, and new 

wasp species—especially at higher altitudes than previously seen—has led to an increase in skin-borne diseases 

like malaria and other infections of the skin in recent years (Rodway, 2023). Similar problems with mosquito-

borne illnesses have plagued people in Bangladesh (Anik et al., 2023). Other notable areas of Bangladesh have 

also seen an increase in the prevalence of water-borne illnesses such as contagious diarrhea, cholera, pathogenic 

caused gastrointestinal problems, and dengue (Farhana & Raihan, 2022). 

Migratory organisms with short periods of reproduction may benefit from an upscaling hotter climate because 

they are better equipped to escape harsh conditions and adapt to new ones than are stationary species (Shaw, 

2020). It demonstrates that insects, thanks to their mobility benefits, adapt rapidly to global warming. Trees and 

forests are particularly vulnerable because of previous epidemics (Subedi et al., 2023). Forests were already 

vulnerable to insect pest treatments before catastrophic climate change events (such as droughts and storms), yet 

today's forests are just as resolute, diligent, and green as they were before (Wang et al., 2021). Common 

explanations include multiple tree defenses and predation stresses that kept insect herbivore populations under 

check (Garnas et al., 2023). Forests around the world can't afford to be complacent in the face of these threats 
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because climate plays such a large role in both of these occurrences. Figure 9 shows how forest ecosystems are 

being affected by global warming. 

 

 
Figure 9. Effects of climate change on forest ecosystems. 

 

Climate change impacts on tourism  

 

Commercial tourism's many origins make it a potent instrument for economic growth and social progress at the 

local, regional, national, and international levels (Scott, 2021). Like many other fields, the tourism sector is 

threatened by global warming because the weather is one of the primary reasons why certain areas are popular 

tourist destinations. Depending on when it is most convenient and comfortable for them to travel, tourists from 

all over the world visit various locations all across the country at various periods of the year. Therefore, the 

enormous shifts in these weather trends due to climate change would cause enormous difficulties for the economy 

of that region and the nation as a whole (Zhao & Liu, 2023). In addition, the IPCC (2022) noted that due to factors 

such as the disappearance of some skiing regions and the major shifts in climate warming, the worldwide tourism 

industry had to deal with a significant reduction in the duration of the ski season.  

And since poisonous algae blooms increase in frequency and intensity as water temperatures rise, entertainment 

in the water and freshwater fishing may be forced to cease. Wildfires will degrade air quality and deter tourists if 

they become more regular and severe. Small islands and coastlines could be flooded by rising sea levels, and 

deforestation's negative effects on biodiversity could turn off tourists. As a result, the quality and capability of 

administrative management's potential to deal with climate change's impact on the tourism industry are vital, 

necessitating particular qualities of resiliency to many places that can defend against climate change 

(Kyriakopoulos & Sebos, (2023). In a similar vein, high-demand tourist destinations teeter on the brink of fragility 

in the absence of sufficient social, economic, and political capital. Several elements, including exposure level, 

sensitivity, critical infrastructure, and capacity evaluation, contribute to tourism's vulnerability (Peng et al., 2023). 
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Climate change poses a physical threat to a wide range of industries, including those related to food, health, 

ecosystems, people’s habitat, availability of water, infrastructure, and regional accessibility. Because of this, the 

overall susceptibility to global warming can be estimated by gauging how sensitive various sectors are to climate 

change and how well they are able to adapt to it (Malakar et al., 2023).  

Regional terrestrial and aquatic biodiversity are also threatened by factors such as reliance on imported food 

products, lack of sanitation, and a shortage of medical personnel. Another way in which climate change can 

threaten tourist spots is if they rely too heavily on those services and their products (Vourdoubas, 2023). The 

stability of an ecosystem can be inferred from the presence of some non-climatic elements, such as the amount 

and diversity of its resources. The abundance of species is also a useful technique for making an ecosystem more 

resilient by increasing its buffering capacity (Pradhan et al., 2023). 

 

Economic impacts of climate change 

 

Climate has a major impact on economic output and development. Environmental policymakers on a global scale 

are increasingly concerned about climate change because of its impact on economic growth (Lamperti et al., 

2021). As a result, knowing how climate change will affect the agriculture sector as a whole would help in 

developing local adaptation programs and drafting effective climate policy contracts. The consequences of climate 

change on agriculture have been predicted in previous studies. The agriculture sector would be affected in various 

parts of the world, according to research. Research has shifted its focus to understanding how climate change may 

affect farming in other regions and developing strategies to adapt to these changes (Gleditsch 2021). As the world's 

average temperature has risen steadily since the 1980s, precipitation and evaporation patterns around the globe 

have undergone a remarkable shift. Many nations' agricultural progress has long been dependent, fragile, and 

vulnerable to climate change; the growth of agricultural total factor productivity (ATFP) influences farmers' crop 

choices and harvest amounts (Alhassan 2021).  

Global food insecurity and the frequency of catastrophic weather events are both on the rise. The local crop 

production in these countries has been impacted by several severe climate and natural disasters. The growth of 

businesses and populations has had a limited impact on mitigating the consequences of these natural calamities, 

which may now threaten human lives. According to research published in 2021 by Swiss Reinsurance Company 

Ltd (Swiss Re), worldwide economic output could decrease by 11-14%, or as much as $23 trillion annually, due 

to climate change by 2050. Some developing countries would be devastated, losing over 20% or perhaps 40% of 

their economic output, while the economies of wealthy nations like the United States would likely decrease by 

approximately 7%. Unfairly, high-income, high-emitting countries have reaped the benefits of global warming 

while low-income, low-emitting countries have borne the brunt. Damage to the world economy from GHG 

emissions in the top economies is seen in Figure 10. Between 1990 and 2014, it was projected that GHG emissions 

had cost the American economy almost $2 trillion. 
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Figure 10. Global economic damage caused by GHGs emissions. 

 

Mitigation and adaptation strategies of climate changes  

 

In order to deal with climate change, adaptation, and mitigation are needed (Pescaroli et al., 2023). Climate change 

adaptation, in contrast to climate change mitigation, has a direct effect on extreme weather events such as floods. 

Economically and ecologically, GHG mitigation becomes a pressing concern as it reduces or moderates’ 

emissions (Prokopenko et al., 2023). Scientists are quite worried about how adaptation and mitigation strategies 

will work in different economic and geographical settings. The main sectors that need to adapt and mitigate 

policies include agriculture, forestry, industry, transportation, and land use (Waheed et al., 2021). Both the 

international and national levels need to pay close attention to adaptation and mitigation efforts. Climate change 

has been an increasingly pressing issue over the past few decades, and preparing for its consequences is now 

essential for the world's economic and social progress. Countries need international policies and plans to adapt to 

and reduce the effects of climate change (Pathak, 2023). Adaptation and mitigation strategies, as well as their 

sectoral impacts from climate change, are shown in Figure 11. 
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Figure 11. Sectoral effects of climate change and strategies for adapting to and mitigating it. 

 

 

Conclusions and policy implications 

 

A person's mental health rests on a foundation of social, agricultural, economic, and physical systems, all of which 

will be severely disrupted by climate change. Human and environmental resilience is impacted by climate 

variability in addition to other anthropogenic and natural stresses. Another scary possibility is a lack of food 

security, which might lead to inferior food products, higher costs, and inefficient supply networks. Storms, flash 

floods, droughts, and severe precipitation are just a few of the climatic conditions that pose a threat to forests 

around the world. Their extinction, on the contrary hand, is a boon to humanity. There is no doubt that the 

susceptibility scale of the world's areas varies, but proper mitigation and adaptation methods can help decision-

makers design efficient policies to address its effects. Adapting to such significant fluctuations is of crucial 

importance since contemporary society on Earth has been adapted to consistent climate patterns. Because rapid 

climate change will make it more challenging to survive and adapt, this rising global mystery requires prompt 

attention on every scale, from the local to the international. However, a lot of work, study, and commitment are 

still necessary at this crucial stage.  

To lessen the effect of climate change on the terribly vulnerable industries, such as agriculture, the right policies 

must be put into place. In frost-prone areas, a longer growing season could mean improved yields from later-

maturing seasonal cultivars. Some short-period crops including wheat, barley, cereals, and many vegetable crops 

could benefit from a split season with a shorter summer fallow if warming leads to prolonged warmer months 

highs beyond crucial thresholds. It may be more difficult and contingent on changes in precipitation patterns to 

extend the time for planting in tropical and subtropical areas where the harvest season is limited by rainfall or 
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agriculture cultivation that happens later in the year. In addition, while genetics is extensive for many harvests, it 

is limited, kiwi-style, for others. Several recent research have looked into the impact that climate change would 

have on emerging crop varieties. Enhanced crop productivity and product quality, as well as increased resilience 

to heat, drought, insect pests, and salt. A wider variety of characteristics can be introduced by means of genetic 

mapping and editing. The complexity to guarantee that features are efficiently conveyed during the entire plant, 

concerns about client satisfaction, economic viability, and regulatory impediments have slowed the adoption of 

genetically modified cultivars, especially in the early forecasts. Large quantities of fertilizer that aren't absorbed 

by plants can leach into the ground, run off into the water, or be released as nitrous oxide from the soil. High 

concentrations of nitrogen in sources of groundwater have been linked to marine ecological disruption and chronic 

human sickness. To lessen the effects of climate change on farming, technological and social/economic adaptation 

are essential. 

As a result of the causal conclusion, the manufacture of biofuel is one of the paths that reflect the volatility of oil 

prices apart from international macroeconomic issues, which have policy implications. This correlation between 

food and oil prices can be explained by the fact that biofuel production is only now starting in some of the 

participating countries, while there is still a massive global demand for feedstock to meet the growth of 

the industry in China and the USA. Simply put, oil-exporting countries may implement economic incentives to 

boost food production. Financing, seeds, fertilizer, and farm equipment might all help get the job done. Oil-

producing countries may not afford to provide subsidies for imports of food even in the short term because of the 

falling worldwide price of oil and, by extension, their revenue from oil exports. As a result, exports from the 

agricultural sectors of these countries can be increased. Research and development and value addition to food 

goods could help countries generate income by resolving issues with misaligned exchange rates and unfavorable 

trade arrangements. For the countries, the severe unpredictability of oil prices worldwide means that continuing 

to rely only on oil exports is no longer a sustainable economic option. Now more than ever, countries rich in 

natural resources and oil exports may shift their economies to rely on non-food renewable energy sources 

including solar, hydro, biofuel, wind, wave, and tidal power. Doing so wouldn't hurt global food supplies or oil 

reserves. 

Efforts to decarbonize the energy future will improve economic activity, job creation (outweighing damages in 

the fossil fuel sector), and welfare if a complete policy structure is in place. In order to take advantage of the 

opportunities presented by the energy transition, many countries will need to implement structural reforms, 

particularly those with inadequate local supply chains and a high reliance on income from fossil fuels. In the form 

of tax breaks, finance, direct infrastructure spending, regulatory loopholes, and more, governments continue to 

provide substantial policy support for the extraction of fossil fuels. Leading oil and gas exporting countries have 

nearly unanimously stated their intent to boost output. While some nations seek to reduce coal production, others 

aim to keep or even increase output. Major producing countries' plans and ambitions have not been affected by 

the fact that some countries are beginning to examine and implement policies targeted at a fair and equitable 

transition out of fossil fuel production. Bridging the production gap requires reliable and consistent information 

regarding fossil fuel output as well as support from governments and companies. More transparency may be 

achieved if governments included their output goals in their Paris Agreement climate pledges. 

Without a worldwide transition to renewable energy sources, it is anticipated that meeting the Paris Agreement 

pledges is quite unlikely. The level of spending in renewable energy technologies is largely determined by policy 

instruments. A renewable portfolio requirement is an effective policy instrument, even if its effects are more 

obvious in mature renewable energy markets. Producing renewable energy still has a higher cost than more 

conventional options. Cost savings in the renewable energy sector can also be encouraged by government 

incentives in research and development. By connecting their respective renewable energy organizations, these 
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nations might potentially increase exports of their technologies and exchange policy knowledge. Reducing 

production costs while growing the share of renewables in a nation's energy system is the goal of all policy actions. 

However, developing countries can benefit from the deployment of renewable energy technologies in their energy 

segment if they enter into long-term agreements with renewable energy dealers, exercise government support and 

control, and set long-term goals. 
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