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Abstract
This study aims to analyze the relationship between global temperature increases and economic growth in various countries using a descriptive-quantitative approach based on secondary data. The data analyzed include the trend of temperature increases per decade and the average annual Gross Domestic Product (GDP) growth of several countries during the period 2010–2019. The results of the analysis show that there is no direct linear correlation between temperature increases and economic growth. Several countries such as China and India continue to record high economic growth despite experiencing significant temperature increases. In contrast, countries with sharply increasing temperatures such as Norway and Greenland actually show lower economic growth. These findings indicate that other factors such as economic structure, government policies, and adaptive capacity to climate change also affect the economic performance of these countries. Therefore, a cross-sectoral approach and evidence-based policies are needed to address the challenges of climate change holistically.
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1. Introduction
Economic growth is one of the main indicators in assessing the success of a region's development, whether on a local, national or global scale. (Brodny & Tutak, 2022; Hakimovich, 2025; Spyromitros & Panagiotidis, 2022). Therefore, most countries set economic growth as a strategic target in their medium-term and long-term development planning. However, achieving this target is often done through intensification of natural resource utilization, expansion of built-up areas, and increased industrial activities that have a direct impact on the environment, including the local climate system. (Fariha et al., 2024; Jiang et al., 2022; Yousafzai et al., 2022).

In the last decade, a number of studies have shown that economic growth that is not accompanied by a sustainable development approach has the potential to accelerate environmental degradation and trigger an increase in global and regional temperatures (Hariram et al., 2023; Usman et al., 2022). This pattern indirectly creates a paradox: on the one hand, economic growth is needed to reduce poverty and improve the quality of life, but on the other hand it can worsen regional vulnerability to climate change if it is not controlled by adaptive ecological policies.

Intensive economic activities, such as industrialization, infrastructure development, and expansion of residential areas, drive increased productivity and social mobility. However, behind the optimism about this growth, there are often overlooked ecological consequences. One of them is environmental changes that lead to regional warming or local increases in surface temperatures.

This phenomenon of regional warming occurs due to drastic changes in land use and land cover, especially in rapidly developing urban areas. Natural vegetation that was previously able to absorb heat and maintain air humidity is replaced by artificial surfaces such as asphalt, concrete, and high-rise buildings that have high heat capacity and low albedo. As a result, surface temperatures increase significantly, triggering the Urban Heat Island (UHI) effect which not only disrupts thermal comfort but also increases energy consumption and health risks (Fadhil et al., 2023; Gonzalez-Trevizo et al., 2021; Ren et al., 2023).

Regional warming is an issue that is currently in the global spotlight, reflecting the concerns of the scientific community and policymakers about the real impacts of climate change at the local scale. While the discourse of global warming has long been a concern, regional warming—the increase in temperature in a specific area due to human intervention and land-use change—reveals new complexities in environmental dynamics. This phenomenon is not just a macroclimate symptom, but also a product of unsustainable development patterns at the local level.

This issue is increasingly relevant considering that many areas, especially urban and peri-urban areas, have experienced significant temperature increases in the last two decades. Satellite data, surface observations, and spatial analysis show a consistent warming trend, in line with the rapid conversion of green areas to built-up areas. The impacts are not only felt in the form of thermal discomfort, but also affect public health, ecosystem stability, and the performance of vital sectors such as agriculture and energy (Abbass et al., 2022; Mariappan et al., 2023; Raihan, 2023).

There have been many studies that review the relationship between development and regional warming using inferential analysis (Ceppi & Nowack, 2021; Chandio et al., 2021), but there is still limited analysis that uses the comparability of the researcher's research results. This research is expected to elaborate on the results of research that has been carried out, so that it can produce conclusions that can compare conditions between regions.

2. Methodology
This study uses Systematic Literature Review (SLR). The systematic literature review (SLR) method is a structured and standardized scientific approach to identify, evaluate, and synthesize all relevant research evidence related to a particular research question, topic, or phenomenon (Paul et al., 2021; Van Dinter et al., 2021). Unlike narrative literature reviews, which are descriptive and often subjective, SLRs are conducted following transparent, highly replicable procedures based on predetermined criteria. The goal is to minimize bias and produce a synthesis of information that is reliable and scientifically valid.

In the initial stage, 500 papers were selected from reputable international journals based on relevant keywords. In the next stage, only Q1 and Q2 were filtered, leaving 241 papers. The next stage was to select papers published in the last 5 years, and 145 papers were obtained. In the final stage, the papers were identified and analyzed, resulting in 13 relevant papers that would be further analyzed.
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Figure 1. PRISMA Diagram of Article Selection

Results and Discussion
In the last two decades, global dynamics have shown that almost all countries, without exception, are competing to improve their economic performance. The main motive is to achieve people's welfare through stable and sustainable economic growth. This narrative reflects the dominant development paradigm that assumes that increasing Gross Domestic Product (GDP) is directly correlated with improving the quality of life of the community. (Dahliah & Nur, 2021; Jing, 2022). 

Based on the data analyzed and compared with various scientific literature, it was found that all countries showed an average positive economic growth during the period 2000–2020. Statistically, this is certainly an achievement worth noting. However, the critical question that arises is: what kind of economic growth is achieved? Is this growth inclusive and broad-based, or is it elitist and concentrated in certain sectors only? Several studies show that economic growth that is not accompanied by equitable income distribution, social protection, and investment in public sectors such as health and education actually widens the gap in inequality. (Davidescu et al., 2024; Mulugeta Woldegiorgis, 2022).


Scientifically, the increase in regional temperatures can be caused by a combination of natural and artificial factors. However, the consistency of the upward trend across regions strengthens the suspicion that anthropogenic factors—such as massive urbanization, deforestation, land conversion, and greenhouse gas emissions—are playing a dominant role. The conversion of land surfaces from natural vegetation to built-up areas reduces albedo and evapotranspiration capacity, thereby storing more heat. When this happens simultaneously in many regions, the local heat accumulation becomes part of an interconnected regional warming network.

Moreover, rising regional temperatures have serious multi-sector implications. (Kolusu et al., 2021; Sarofim et al., 2021). In the health sector, rising temperatures can worsen the risk of heat-related diseases, such as heatstroke, dehydration, and cardiovascular disorders, especially in densely populated areas with limited access to artificial cooling. In the agricultural sector, higher temperatures can disrupt cropping cycles, reduce productivity, and accelerate soil evaporation. Even in the socio-political aspect, tensions can increase due to the struggle for increasingly scarce natural resources due to microclimate changes.

Table 1. Comparison of Temperature Increase and Economic Growth
	No.
	Writer
	Country
	Summary
	Economic Growth Period 2000-2020 (Data taken partially)

	1.
	(Cendana et al., 2020)
	Norway (Spitsbergen, Svalbard)
	Over a 10-year period, land surface temperatures in the Spitsbergen region increased by 1,039°C per decade, with the highest increase occurring in the Gustav Adolf Land region and a marked increase recorded on winter days.
	1.6 percent per year.

	2.
	(Thakur et al., 2019)
	India
	Over the 10-year period, maximum, mean and minimum temperatures in the Wainganga sub-catchment showed increasing trends of around 0.08°C, 0.06°C and 0.04°C respectively, with the most significant increase recorded in annual mean temperature in the southern part of the area.
	6.2 percent per year.

	3.
	(Zou et al., 2020)
	China
	Over a 10-year period, land surface temperatures on the Qinghai-Tibet Plateau increased by about 0.25°C, with a significant warming trend especially in the southern Himalayas and the Hengduan Mountains.
	7 percent per year.

	4.
	(Wang et al., 2024)
	China
	Over a 10-year period, the annual average temperature in the Tarim Basin increased by 0.2°C, with the northern areas of the Kaidu, Weigan, and Yerqiang basins being the centers of sensitivity to temperature change.
	7 percent per year.

	5.
	(Kholmatjanov et al., 2020)
	Uzbekistan
	Over the 10-year period, Uzbekistan experienced an increase in average temperatures by 0.52°C in the central regions and 0.25°C in the northwest, accompanied by a decrease in the duration of cold air mass invasions and an increase in days with low-gradient baric fields.
	6 percent per year.

	6.
	(M. et al., 2021)
	Malaysia (Sarawak, Sabah), Indonesia (North Kalimantan, West Kalimantan, West-central Kalimantan, Central-east Kalimantan, East Kalimantan, South Kalimantan), Brunei Darussalam

	Over the 10-year period, the average temperature on Borneo Island increased by 0.2°C, with significant increases occurring in Sarawak and most of Kalimantan, while Sabah, Brunei Darussalam and South Kalimantan showed decreasing or stable temperature trends.
	Malaysia: ~5,0 percent per year.

Indonesia: ~5,3 percent per year.

Brunei Darussalam: ~1,3 percent per year.

	7.
	(Azfar et al., 2023)
	Pakistan
	Over the 10-year period between 1960–2020, temperatures in Pakistan increased by an average of 0.23°C, with the most significant increases occurring in arid and semi-arid regions and during spring, autumn and winter.
	4,9 percent per year.

	8.
	(Taïbi et al., 2021)
	Algeria
	Over a 10-year period, annual temperatures in coastal areas have increased by 0.8–0.9°C since the 1980s and in the highlands since the 1990s, with seasonal increases of more than 1°C mainly in summer, while winter trends remain insignificant.
	2,6–3,0 percent per year.

	9.
	(Saiping et al., 2020)
	Greenland
	Over the 10-year period from 1952 to 2017, annual temperatures on the coast of Greenland increased by an average of 0.23°C, with the largest increases in the southeast and north, and accelerated warming in 2013–2017, especially in the northeast and north.
	1,1 percent per year.

	10.
	(M. et al., 2024)
	Papua New Guinea
	Over the 10-year period, average land surface temperatures across 90 subregions increased by 0.086°C, with significant increases occurring in central and southern Papua New Guinea.
	3,4 percent per year.

	11.
	(Huang et al., 2022)
	China
	During the 10-year period between 1951–2019, the annual average temperature in China's arid and semi-arid regions increased by about 0.28°C, with the most pronounced upward trend occurring in spring and winter, especially in the southwest.
	7 percent per year.

	12.
	(Denizhan et al., 2022)
	Turkey (Cities: Usak, Cesme, Izmir, Denizli, Manisa, Kusadasi, Yatagan, Mugla, Nazilli, Guney, Salihli, Seferihisar, Selcuk)
	Over the 10-year period between 1973–2020, temperatures in the Aegean region of Turkey increased by 0.20–0.35°C, with a trend change point occurring in 1998 and potentially influencing the intensity of future extreme weather events.
	4,9 percent per year.

	13.
	(Ganeshkumar & Krishna, 2020)
	India
	During the 10-year period between 1985–2018, the annual temperature in the Cauvery Delta region increased by an average of 0.39°C, with the highest increase occurring in the maximum temperature of 1.03°C and in summer and winter by about 0.41°C and 0.42°C, respectively.
	6,2 percent per year.



1. Critical Analysis Based on Economic Growth 
Based on a review of studies from 13 different regions of the world, there is a pattern that shows a close relationship between temperature changes and population growth dynamics. Regions with high population growth, such as India, Pakistan, dry China, and parts of Borneo (Malaysia and Indonesia), generally show a significant trend of increasing temperatures. Population growth in these regions increases pressure on natural resources, especially water and land, and contributes to land-use changes that exacerbate local warming. In contrast, regions with stable or low populations, such as Greenland, Spitsbergen (Norway), and Brunei Darussalam, tend to show more controlled or mitigated climate impacts. Massive urbanization is also an important factor, as seen in coastal areas of Turkey and the Algerian highlands, where temperatures are increasing along with the expansion of built-up areas. Thus, population growth is not only a passive factor in dealing with climate change, but also one of the main drivers in accelerating the rate of warming at the local level. In conclusion, efforts to adapt to and mitigate climate change must seriously consider demographic aspects, including controlling population growth and sustainable spatial planning in vulnerable areas.

2. Critical Analysis Based on Regional Temperature Changes 
Temperature changes recorded in the various study areas show a consistent warming trend, albeit with varying degrees of intensity. Polar regions such as Spitsbergen in Norway experienced very high temperature increases, reaching more than 1°C per decade, especially in winter, indicating a significant impact of Arctic warming. In tropical regions such as Borneo and Papua New Guinea, the temperature increase ranged from 0.086°C to 0.2°C, with quite significant spatial variation. Meanwhile, in semi-arid and arid regions such as Pakistan, Uzbekistan, and southwestern China, the annual temperature increase trend ranged from 0.23°C to 0.52°C, indicating high vulnerability to climate fluctuations. In subtropical regions such as India and Turkey, temperatures increased significantly, with peaks recorded at maximum temperatures in summer. Overall, most regions experienced annual temperature increases in the range of 0.2°C to 0.9°C per decade. This increase has direct impacts on the hydrological cycle, agriculture, and thermal comfort of residents. This relatively uniform pattern of temperature increases shows that global warming is not just a local phenomenon, but has widespread impacts, across climatic and geographic zones.


3. Critical Analysis Based on Economic Growth Against Regional Temperature Changes 
Based on data from the 13 papers, there is a mutually reinforcing relationship between population growth and regional temperature increases. Regions with high population growth rates such as India, Pakistan, western China, and most of Kalimantan and Sarawak in Borneo, tend to show significant temperature increases. This is due to increasing pressure on the environment from urbanization, deforestation, land use change, and higher energy consumption, which in turn contribute to local and regional greenhouse gas emissions.

In contrast, regions with low or stable population growth such as Greenland, Spitsbergen (Norway), and Brunei Darussalam tend to show more moderate, or even locally stagnant, temperature increases. However, they are still affected by global warming overall. Thus, population growth plays a dual role: as a direct driver of local climate change through anthropogenic activities, and as a factor that amplifies the impacts of global warming that is already underway. This correlation emphasizes that population growth control policies and sustainable development are essential to reduce the rate of temperature increase, especially in ecologically vulnerable regions.

Based on Table 1, it is known that there is no clear linear correlation between the magnitude of temperature increase and annual economic growth. For example, China recorded the highest economic growth of around 7% per year, even though the temperature increase in various regions ranged from 0.2°C to 0.28°C. In contrast, Norway, which experienced an extreme temperature increase of 1,039°C per decade, only recorded economic growth of 1.6% per year. This shows that other factors such as economic structure, state policies, and the capacity to adapt to climate change play a greater role in determining the rate of economic growth.

On the other hand, developing countries in Asia such as India and Pakistan show complex dynamics. India recorded a relatively moderate temperature increase (0.06°C to 0.39°C) but managed to record strong economic growth (6.2% per year), indicating the country's productive capacity amidst climate challenges. Pakistan experienced a temperature increase of 0.23°C, but its economic growth was lower at 4.9% per year. This may indicate stronger climate pressures in sensitive sectors such as agriculture and water, which have not been fully offset by adaptive economic strategies or technologies.

Meanwhile, Southeast Asian regions such as Malaysia, Indonesia, and Brunei on the island of Borneo show disparities in temperature and economic growth between countries. The same temperature increase of 0.2°C has different economic impacts, with Indonesia recording growth of 5.3%, Malaysia 5%, and Brunei only 1.3%. This opens up space for analysis of differences in development strategies, dependence on natural resources, and the efficiency of climate mitigation and adaptation policies. Brunei, which has an economy that is more dependent on oil and gas, may be more affected by commodity price volatility and the effects of the global energy transition.

The cases of countries such as Greenland and Norway provide important evidence that the polar and subpolar regions are experiencing very rapid warming, but not necessarily in line with economic growth. Greenland, for example, with a temperature increase of 0.23°C per decade, is experiencing economic growth of only 1.1% per year. On the other hand, Uzbekistan and Algeria, located in arid regions, are experiencing relatively high temperature increases accompanied by moderate economic growth (6% and 2.6–3%). This reflects the enormous challenges faced by arid countries that have to cope with pressures on water resources and food security, which also limit growth potential.

Based on the findings in this study, the policy implications that can be taken are the importance of integration between economic policies and climate change adaptation policies strategically and contextually in each country. The government needs to develop climate-resilient development policies, by strengthening sectors that are vulnerable to rising temperatures such as agriculture, fisheries, and energy. Investment in environmentally friendly technologies, early warning systems, and adaptive infrastructure must be prioritized to maintain long-term economic stability. In addition, the preparation of fiscal policies and economic incentives needs to be directed to support the transformation towards a low-carbon economy without sacrificing growth, especially in developing countries that are still highly dependent on natural resource-based sectors.

3. Conclusion
The study shows that there is no linear relationship between global temperature increases and economic growth in different countries, because the impact of climate change on the economy is strongly influenced by structural factors, policies, and the adaptive capacity of each country. Countries such as China and India continue to record high economic growth despite rising temperatures, while countries with more extreme temperature increases such as Norway and Greenland actually recorded slower growth. These findings emphasize that the response to climate change cannot be generalized and requires a multidimensional approach that considers local Acknvulnerabilities and sustainable development strategies that are adaptive to climate dynamics.
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