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Abstract 

The research examines the macroeconomic effects of climate change on developing nations 

while studying their resulting impacts on Gross Domestic Product growth together with inflation 

stability and agricultural production output. Developing countries face rising economic 

instability because climate-related events including temperature hikes along with floods and 

droughts are becoming stronger in frequency. The goal of this research work is to establish the 

effects that climate variability has on primary economic variables through quantitative methods. 

A research analysis uses panel data covering 50 developing countries from 2000 to 2023 to 

evaluate the macroeconomic performance relation to climate shocks by implementing multiple 

regression models. Evidence shows climate change produces meaningful negative effects on 

economic development together with reduced agricultural production alongside larger 

fluctuations of inflation. The research results demonstrate that climate change poses economic 

threats which extend past environmental problems to present financial challenges to Global 

Southern nations. The study advises national policymakers to evaluate potential climate risks 

through strategic development planning alongside implementing climate-resistant farming 

methods and enhancing their capability to obtain worldwide climate funding. The policy 

framework for monetary control requires adaptation to include price fluctuations which were 

initiated by climate change events. The study delivers broad-reaching results because they show 

the necessity of developing strong economic plans based on climate resilience as well as 

requiring worldwide cooperation to assist economies that face vulnerability. Sustainable 

development and long-term economic stability in developing regions requires direct attention to 

their macroeconomic effects of climate change. 
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Introduction 
The economic impacts of climate change have become recognized as a serious problem which 

represents both a natural and economic issue with specific effects on developing economies. 

Global temperature rises combined with stronger wave of extreme weather and modified 

precipitation patterns create disruptions that harm economic operations while destabilizing 

macroeconomic conditions (Kahn et al., 2021; IMF, 2023). The economic challenges caused by 

climate change mostly impact developing nations because these countries depend mostly on 

agriculture and have weak institutions and limited infrastructure. The impacts create multiple 

dimensions which affect the country's gross domestic product (GDP) growth together with 

inflation dynamics and agricultural productivity and thus harm long-term development targets. 

The study examines the effects which climate change generates on essential macroeconomic 

indicators within developing economic systems. Climate variation together with severe weather 

patterns determine the level of impacts on both national GDP expansion and price fluctuations 

alongside agricultural product yields which form essential economic guardrails for policies 

within vulnerable areas. The financial impacts of climate change now receive analysis from a 

standpoint that combines economic steadiness with sustainable development goals. Research 

shows climate-caused disturbances spread beyond regional zones because they influence 

worldwide trade along with food security and financial budgeting scales especially in adaptive 

capacity-limited economies (World Bank, 2022). Low- and middle-income nations experience a 

growing magnitude of climate extremes which produces increasing challenges for their 

infrastructure together with slowdowns in labor productivity and energy use and economic 

currency weaknesses. 

 

The combination of climate change with existing socioeconomic problems creates a stronger 

macroeconomic effect on developing nations. For instance, nations in Sub-Saharan Africa and 

South Asia face high levels of poverty, political instability, and limited public investment in 

climate adaptation (Hallegatte et al., 2016). Such environments experience massive economic 

losses and extensive worsened income disparities together with financial system disruptions from 

moderate environmental events. Climate-related shocks have worse effects on developing 

economies because they possess inadequate safety systems and insurance networks which then 

intensifies lasting economic destruction. The widespread agreement among researchers and 

regulators shows that climate policy needs tight alignment with both macroeconomic planning 

and fiscal strategy according to Batini et al., (2022). Market understanding of climate change 

effects on inflation and GDP and agricultural outputs needs to be part of the process to create 

resilient growth plans. This study helps build current academic knowledge by developing 

quantitative measures for economic vulnerability and finding relevant policy tools for resilience 

building under climate uncertainty conditions. 

 

Research Background 

Research studies throughout the previous twenty years have established that climate change 

produces negative economic outcomes. IPCC (2023) reports climate change impacts differently 

between countries so low-income nations are burdened most heavily from its economic costs. 

Economic growth in tropical areas together with low-income countries suffers substantial 

decreases due to a 1°C temperature rise according to Dell, Jones, and Olken (2012). The GDP 

falls while inflation increases during climate-related events including droughts and floods along 

with heatwaves according to studies by Kahn et al., 2021 and Aguilar et al., 2021 and similar 

cross-country research. 
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Countries with abundant food ingredients in their consumer price index experience extreme 

volatility rates of inflation. Agricultural market failures that cause price surges create substantial 

weakness in monetary policy operations according to Ha et al. (2019). Most developing countries 

rely on agriculture as their main economic driver which functions intensely toward temperature 

alterations and rainfall instability and pest infrastructures (FAO, 2022; Lobell et al., 2021). The 

seriousness of these macroeconomic challenges proves the immediate need for comprehending 

along with reducing economic effects of climate change within at-risk economies. 

 

Multiple scholarly models help researchers investigate the influence of climate change upon 

major economic measures. Extending the Solow-Swan growth model provides understanding of 

how exogenous climate factors shape capital accumulation and productivity levels according to 

Barro and Sala-i-Martin (2004). The DICE and FUND models among IAMs present simulated 

findings which demonstrate that global GDP may decrease by 10% by 2100 while tropical and 

low-income nations would bear the most substantial economic losses (Nordhaus, 2018). Time 

progression increases the overall economic burden of failing to address climate change according 

to these modeling approaches. Population data demonstrates that inflation volatility specifically 

affecting food and energy prices reacts intensively to alterations in climate patterns. The share of 

food expenditure in household budgets and Country Purchasing Index leads directly to price 

fluctuations when droughts or floods or harvest failures occur in countries where food accounts 

for a significant portion of household expenses (Chhibber & Laajaj, 2020). These inflationary 

effects create a pattern which leads to rising interest rates and less investment and restricted 

consumption that slows economic growth. Various studies have confirmed the observed 

economic impacts of climate change in research laboratories across Sub-Saharan Africa and 

South Asia alongside Latin America. The main driver of rural income generation and export 

earnings through farming faces rising threats because of hotter temperatures and transformed 

rainfall patterns and higher frequency of devastating weather events. According to Lobell and 

Burke (2010) the yields of maize wheat and rice crops will decrease by 10 to 20 percent across 

developing regions by 2050 unless adaptation measures are implemented. The food losses along 

with their impact on fiscal budgets and taxation rates and on the distribution of workforce create 

significant macroeconomic repercussions. Understanding agricultural vulnerability remains 

essential for grasping all the economic dangers that climate change presents to society. 

 

Research Problem 

Researchers have yet to connect the various macroeconomic impacts that climate change creates 

between developing nations although awareness continues to increase. Current research looks at 

single variables separate from one another although no study exists which combines an analysis 

of climate variability effects on GDP growth alongside inflation volatility and agricultural 

productivity. The available empirical evidence remains scarce for developing economies because 

the economic systems face excessive climatic risks along with weak institutional responses. 

Global attention towards environmental and humanitarian effects of climate change exists but the 

macroeconomic consequences show little investigation in economic policy frameworks 

especially for developing economies. Most studies investigate individual outcomes in 

agricultural production or food costs without tracing these effects toward broader economic 

indicators which include GDP growth and monetary stability (Kose et al., 2022). The 

disconnected perception of climate change prevents public authorities from building complete 

economic safeguards that protect both climate Adjustments and financial stability. Climate 

impacts show differences between regions and economic sectors which requires specific research 

at local levels to establish connections between economic systems. Holding off on filling this 
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knowledge gap will lead climate-dependent economies to maintain an unprepared status during 

multiple shock events thereby deteriorating poverty rates and prolonging delayed development. 

 

This study fills the research gap through its investigation of multiple macroeconomic effects of 

climate change in developing nations to provide useful recommendations for regional 

policymakers. 

 

Research Objectives 

This study aims to: 

1. To measure the influence of climate change on economic development rates in less 

developed countries. 

2. To evaluates the connection between climate variability and inflation volatility within poor 

countries. 

3. To investigates how climate change causes changes to agricultural production levels within 

economies that are particularly sensitive to environmental changes. 

4. To assessment of interlinkages between macroeconomic elements reveal the fundamental 

nature of their weaknesses. 

 

Research Questions 

This research addresses three important questions in order to fulfill its objectives. 

Q1. Developing economies experience what effect from climate change regarding their GDP  

       growth? 

Q2. How these countries demonstrate what level of relationship exists between climate events   

       and their inflation rate changes. 

Q3. How agricultural productivity undergoes various effects due to changes in climate patterns. 

Q4. How the connection between GDP growth and inflation together with agricultural output  

       happens during climate shocks in developing economies. 

 

Research Hypotheses 

Research findings from both the literature review and preliminary data lead to the development 

of these hypotheses: 

H1. The increased temperatures together with extreme climate occurrences cause detrimental  

       effects on GDP growth patterns within developing nations. 

H2. Economic variability of climate triggers increased volatility in inflation in third-world  

       nations. 

H3. Developing nations experience major declines in agricultural production because temperature  

      changes along with precipitation variations and weather conditions becoming more extreme. 

H4. A statistical link proves that agricultural shocks from climate change create macroeconomic  

     instability through GDP reduction and inflation fluctuations. 

 

Significance of the Study 

The study provides essential understandings to government officials and economists as well as 

development specialists who want to establish economic resilience through climate change 

mitigation. Analysis of the macroeconomic effects from climate risks enhances both strategic 

planning and models of prediction and directed funding opportunities for climate adaptation. 

Academic research benefits from this study because it merges all major macroeconomic results 

such as GDP growth together with inflation stability elements alongside agricultural productivity 

analysis under a single analytical foundation. The study provides essential information to 

policymakers who need it to develop suitable national adaptation frameworks as well as 
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agricultural innovation programs and macroeconomic stabilization methods addressing climate-

related vulnerabilities. 

 

The research offers meaningful applications in policy-making for climate-related economic 

situations and delivers important academic contributions to the field. This research provides a 

complete theoretical structure to identify how climate threats damage economic stability in 

developing nations through GDP analyses with inflation point estimates and agricultural 

statistics. The findings provide essential knowledge for government entities and international 

development organizations and central banking institutions that want to integrate climate risk 

assessments into their financial management plans and monetary policies and investment sector 

programs. The study promotes the establishment of predictive systems along with adaptive 

policy instruments that allow prevention of economic damage before it advances to full 

breakdown. The achievement of SDG 8 (Decent Work and Economic Growth) and SDG 13 

(Climate Action) heads toward completion so this research provides essential direction to embed 

climate resilience strategy into sustainable economic development. 

 

The research findings contribute to the achievement of United Nations Sustainable Development 

Goals (SDGs) especially SDG 13 (Climate Action) and SDG 2 (Zero Hunger) and SDG 8 

(Decent Work and Economic Growth) as specified by UNDP (2023). 

Literature Review 

Climate Change and Economic Growth 

Researchers have established a strong and expanding collection of studies about climate change 

impacts on economic development within developing nations. A research conducted by Dell, 

Jones, and Olken (2012) proved that economic output in developing nations declines 

substantially when temperatures rise by showing that a one-degree Celsius increase leads to a 

1.3% reduction in GDP per capita. imens the macroeconomic analysis of temperature effects by 

Kahn et al. (2021) incorporates research of 174 countries which shows economies in tropical and 

subtropical regions experience extreme negative impact from rising temperatures because these 

areas have climate-dependent industries and limited adaptation capabilities. Reliable theoretical 

evidence about these findings emerges from Integrated Assessment Models such as Dynamic 

Integrated model of Climate and the Economy (DICE) which Nordhaus (2018) developed. The 

current business approach will result in a projected 10% reduction of global GDP by 2100 

according to modeling frameworks while developing economies will suffer disproportionately 

because of their elevated climate exposure. Such developing economies that base their growth on 

climate-sensitive sectors of agriculture and energy and natural resources experience heightened 

negative effects from extreme climate events (Tol, 2018). 

 

Batini et al. (2022) of the International Monetary Fund (IMF) states that climate change weakens 

potential long-term investments while negatively impacting productivity growth. After 

governments lead business entities toward managing climate-related damage and post-disaster 

recovery through redirecting financial resources they cancel essential investments in education 

health and infrastructure which are necessary for long-term development. The development of 

efficient macroeconomic strategies for developing states requires complete understanding of 

climate change's relationship with economic growth patterns. 

Climate Change and Inflation Volatility 
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Recent macroeconomic research focuses on how climate variability influences price rises 

especially in food items and energy market prices. The exposure to climate change effects 

remains high for developing countries which depend heavily on agriculture together with imports 

of energy alongside weak financial systems and minimal insurance markets. Food price inflation 

shows high elasticity to climate disruptions through weather-related disturbances that cause 

substantial volatility in consumer price index (CPI). The inflationary forces impose limitations 

on monetary policy tools especially within countries which operate under an inflation-targeting 

framework. 

 

Aguilar, Choi, and Trezzi (2021) use data to establish that droughts and floods in emerging 

markets cause average inflation to become higher while making prices more volatile. The 

strength of food and fuel price impacts on overall inflation varies across economies based on the 

condition of their transport infrastructure and chain supply systems. The International Monetary 

Fund (2023) demonstrates that recurrent climate disasters damage central bank reputation while 

making interest rate adjustments less powerful because of rising market risks and price 

fluctuation. Climate events create such great fluctuations that they influence both the rise in 

expected prices and inflationary trends. Economic instability increases when consumers and 

producers change their behavior due to price instability expectations by implementing strategic 

moves that further inflates economic trends (Kose et al., 2022). The study of inflationary effects 

from climate change stands essential for economic planning activities as well as protecting the 

real purchasing value of defenseless communities. 

Agricultural Productivity and Climate Variability 

Scientists have conducted comprehensive studies about climate modifications within agriculture 

because this industry shows elevated sensitivity to environmental changes. According to Lobell 

and Field (2007) and their study of the 1980-2008 timeframe major global crops saw lower 

yields because of warming temperatures and the tropical areas experienced the greatest drop. The 

research from Lobell et al. (2021) shows climate change-induced heat stress coupled with 

variable rainfall and increased pest prevalence leads to substantial reductions in agricultural 

harvests above all in Sub-Saharan Africa and South Asia. The Food and Agriculture 

Organization (FAO, 2022) identifies climate change as a disturbance to planting seasons because 

disease spread along with diminished water supply leads to weakened farm system productivity 

and reduced resilience. The deterioration of food security has several effects that impact both 

labor markets and trade balances as well as overall national income because developing countries 

heavily depend on agriculture. 

 

A decline in agricultural output caused by climate change activities triggers price increases that 

eventually undermines economic production levels. Food supply reduction results in escalating 

prices across the market which produces volatile inflation rates. When rural income falls 

community members decrease their spending habits thus slowing down economic growth. 

Climate change disruption of agriculture creates three economic effects which strengthen poverty 

levels and worsen structural transformation challenges and deplete public revenue sources 

according to Hertel and Lobell (2014). 

 

Interlinkages and Systemic Vulnerabilities 

Few studies examine the relationship between GDP and inflation and agriculture despite their 

extensive individual analysis. The cross-sector relationships among these variables indicate 

weaknesses in the structural system which need an integrated study approach. When climate 
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change strikes agriculture its results include economic downturn from production shortfalls and 

inflation spikes that hurt rural populations which in turn generate budget gaps and declines in 

investment (Hallegatte et al., 2016). 

 

More and more institutions deploy integrated economic-environmental models to handle these 

dependent systems. The World Bank (2022) applies climate risk assessments to understand how 

climate-driven impacts on food production and trade and its related price alterations affect 

regional and national stability levels. Climate change functions as an intensifying effect on 

existing financial challenges because it produces chain reactions through multiple economic 

sectors according to these models. The existing studies suggest that society needs thorough 

multidimensional analyses which combine studies of macroeconomic effects from climate 

change across different elements. The research gap concerning economic interaction under 

climate stress in developing countries receives attention through an analysis of GDP growth and 

inflation volatility together with agricultural productivity relationships. The study uses 

previously discussed empirical evidence and theoretical concepts to create an extensive 

framework which assists economic policy makers develop resilient strategies. 

Research Methodology 

Research Design 

The researchers utilized a quantitative research approach that combines causal-comparative and 

correlational analysis to study how climate change impacts GDP development and inflation 

stability and agricultural output in emerging markets. The research requires quantitative 

methodology to test statistical variable connections and achieve generalized findings through 

objective economic and climate indicator measurement (Creswell & Creswell, 2018). The 

approach stands essential in economic research since GDP and inflation rate and crop yield data 

remain quantifiable and accessible for multiple countries during different time periods. 

Overview of the study includes panel data analysis through a 23-year period between 2000 to 

2023 which examines 40 developing countries across Asia, Africa, and Latin America. The 

research design benefits from panel data because it helps control heterogeneity effects between 

units and reduces variable correlation thus delivering more accurate time series observations. 

The research approach utilizes a longitudinal format that allows scientists to detect both timing-

related impacts and environmental patterns between climate adjustments and economic results. 

 

Variables and Operational Definitions 

i. Independent Variable 

The study examines three components of climate change indicators which include average 

annual temperature variances and both number and severity metrics of droughts and floods in 

addition to greenhouse gas emission levels per person. The datasets originated from the World 

Bank Climate Change Knowledge Portal together with NOAA (National Oceanic Atmospheric 

Administration) databases. 

 

ii. Dependent Variables 

The percentage increase or decrease of GDP throughout one year demonstrates complete 

economic performance. Price stability emerges from the evaluation of Inflation Volatility 

through Consumer Price Index (CPI) standard deviation determined across successive three-year 

periods. Productivity in agriculture relates to the amount of increased agricultural value 

productivity achieved by each worker expressed as constant 2015 US$ depending on changes in 
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labor efficiency. Population growth and three other variables make up the control factors: 

education index, trade openness measurement through exports and imports as percentages of 

GDP, and institutional quality index assessment based on World Governance Indicators. 

 

Data Collection 

The research utilizes secondary data from official international databases to guarantee data 

accuracy together with reliability and standardization across different countries as well as time 

periods. The research analysis included 40 developing countries throughout Africa together with 

Asia and Latin America spanning from 2000 to 2023. The study obtained the climate-related 

indicators from two primary sources: the World Bank Climate Change Knowledge Portal and the 

National Oceanic and Atmospheric Administration (NOAA). The study collected 

macroeconomic information that included GDP growth rates along with inflation indicators and 

agricultural productivity metrics through World Bank’s WDI database and FAOSTAT of Food 

and Agriculture Organization joined by International Monetary Fund’s World Economic 

Outlook. A balanced panel dataset allowed preservation of continuous observations through time 

and space to improve the validity of research-based econometric models. The study bases its 

research on public and standardized data from official metrics because these internationally 

recognized metrics form the core of comparative economic studies. 

 

Data Analysis Technique 

The researcher conducted research on climate change effects on macroeconomics by using 

advanced quantitative analytical methods. The methodology begins with descriptive statistical 

analyses using mean, standard deviation and trend analysis for summarizing distribution patterns 

and temporal modifications of studied variables. Pearson correlation analysis detects both 

direction and strength of linear connections that exist between climate indicators and economic 

performance metrics. This study applies Fixed Effects (FE) and Random Effects (RE) panel data 

regression models to determine the causal relationship between climate change and GDP growth 

and inflation volatility and agricultural productivity by including country-specific and time-

invariant variables as controls. The choice between FE and RE models requires a Hausman test 

for selection. Furthermore the study examines endogeneity issues by using lagged independent 

variables as well as Generalized Method of Moments (GMM) dynamic panel specifications to 

address omitted variable bias. The comprehensive research design provides assurance for 

dependable and consistent findings that can generalize throughout the study. 

 

Ethical Considerations 

The research follows every ethical principle that applies to academic research with special 

attention given to social science regulations related to secondary data usage. This analysis 

depends exclusively on public and reliable worldwide data originating from World Bank, IMF, 

FAO and NOAA databases whereby the research avoids completely any requirement for human 

subjects or individual data. The study carries no risks to privacy together with consent or 

confidentiality. 

 

All findings in the research remain authentic because the data collection has followed 

unmanipulated practices and the statistical procedures ensure integrity in the presentation of 

results. The research follows academic integrity principles together with data transparency 

standards and reproducibility practices which let researchers validate or build upon the initial 

dataset. 

 

Limitations of the Study 
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The research acknowledges multiple factors which could affect the interpretation and 

generalization of results although it maintains strict research methods. The examination solely 

uses secondary data for its research although reputable institutions provide those sources it faces 

limitations because countries might use different reporting methods. The technological along 

with institutional weaknesses in lower-income nations lead to underreporting and delayed 

reporting of extreme weather details and greenhouse gas records (Hallegatte et al., 2016). The 

ability to study temporal causal relationships in panel regression requires additional 

consideration of endogeneity problems including both omitted variable effects and reverse 

effects. The relationship between economic status and environmental policy creation and weather 

indicator outcomes creates complicated evaluation of causality because both factors can impact 

the other. The scholars conducted robustness checks with lagged variables to decrease this issue 

but challenges still exist. The study analyzes developing economies exclusively which benefits 

vulnerable nations but hinders the application of results for established countries. National-level 

aggregate data in this study does not show regional and local climate influences in countries like 

Brazil and India because of their large size and geographical diversity. 

Results and Analysis 
The study evaluates the macroeconomic effects of climate change in developing nations through 

an empirical analysis presented in this section. The analysis starts with descriptive statistics of 

main variables and then uses correlation analysis to reveal linear patterns before ending in results 

from econometric panel regression models that verify the research hypotheses. This segment 

explains how statistical correlations exist between climate change indicators and macroeconomic 

performance metrics which include temperature anomaly with GDP growth and inflation 

volatility along with carbon emissions and the number of climate disasters affecting agricultural 

productivity. 

 

Descriptive Statistics 

This section provides a summary of data characteristics that encompass 40 developing countries 

throughout the time period 2000 to 2023. The analysis of descriptive statistics presents 

information about central values and distribution ranges of both macroeconomic data and climate 

indicators throughout the observation period. 

Table 1: Descriptive Statistics of Key Variables (2000–2023) 

Variable           Mean   Std. Dev. Min Max 

GDP Growth (%) 3.87 2.12 -6.32 11.56 

Inflation Volatility (CPI SD) 5.13 3.84 0.42 19.67 

Agricultural Productivity 2,316.45 987.23 654.32 5,923.89 

Temperature Anomaly (°C) 0.91 0.35 0.20 1.65 

CO₂ Emissions per Capita (mt) 1.87 1.24 0.10 6.12 

Climate Disasters (per year) 1.43 1.10 0 6 

The average GDP growth in developing countries reached 3.87% throughout the examined 

period which demonstrates regular but moderate economic growth. However, the presence of a 

minimum GDP growth rate of -6.32% highlights the impact of economic shocks or crises in 

certain years or regions. The average inflation volatility reached 5.13% through the study period 

while specific countries exhibited unstable inflation rates approaching 20% that typically occurs 

when governments mishandle their finances through currency devaluation alongside climate-

driven supply chain interruptions. ILITIES strongly affected agricultural productivity because 
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the sector encountered both droughts and floods and extreme catastrophic weather occurrences. 

The observed mean temperature anomaly at 0.91°C demonstrates substantial warming that 

emphasizes growing heat stress together with its economic costs. 

 

Figure 1: Descriptive Statistics of Key Variables (2000–2023) 

Correlation Analysis 

The following part demonstrates both the intensity and pattern which connects climate change 

elements to economic results. The lack of causation between variables does not diminish the 

initial usefulness of these relationships for conducting regression analytical tests to determine 

causality. 

Table 2: Pearson Correlation Coefficients 

Variable GDP Growth Inflation Volatility Agricultural Productivity 

Temperature Anomaly -0.46** 0.38** -0.52** 

CO₂ Emissions per Capita -0.21* 0.19* -0.11 

Frequency of Climate Disasters -0.50** 0.43** -0.58** 

*p < 0.05, **p < 0.01 

The analysis demonstrates statistical evidence of negative relationships between temperature 

deviations and GDP growth as well as agricultural output since increases in temperature appear 

to reduce economic expansion and agricultural productivity. Temperature elevations lead to a 

positive relationship with inflation volatility because they disrupt food and energy supply 

networks. The pattern of climate disasters shows the most significant correlations (-0.58) with 

agricultural productivity since periodic floods along with storms and droughts create direct 

negative impacts on crop yields and food security. 
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Figure 2: Pearson Correlation Coefficients 

Panel Regression Analysis 

This section uses fixed effects (FE) regression to identify causal relationships as it adjusts for 

permanent features that differ between nations such as their geographic and political 

characteristics. This research examines if climate change indicators produce negative effects on 

macroeconomic performance through hypothesis testing. 

Table 3: Fixed Effects Panel Regression Results 

Dependent Variable GDP Growth Inflation Volatility Agricultural Productivity 

Temperature Anomaly -1.52*** 0.89*** -247.30*** 

CO₂ Emissions per Capita -0.31* 0.21* -61.24 

Climate Disasters -0.94*** 0.76*** -312.67*** 

Trade Openness 0.18 -0.05 45.76* 

Population Growth -0.10 0.14 -18.34 

Institutional Quality 0.42* -0.28* 87.91** 

R-squared 0.58 0.51 0.64 

No. of Observations 920 920 920 

*p < 0.05, **p < 0.01, ***p < 0.001 
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The study proves that temperature variations and climate destruction trigger substantial negative 

impacts on GDP development and agricultural production rates. GDP growth decreases by 1.52 

percentage points while agricultural productivity falls by $247.30 when temperature anomaly 

rises by 1°C. Similarly, each additional climate disaster per year results in a 0.94 percentage 

point reduction in GDP growth and a $312.67 loss in agricultural output per worker. The 

fluctuation of prices creates significant inflation volatility in the market because temperature and 

disaster events drive price instability within food and energy sectors. 

Different model calculations show that statistical significance exists in CO₂ emissions but their 

impact remains comparatively weaker. Economic effects of emissions appear complex because 

their dual role as the measure of industrial output versus environmental destruction. The quality 

of institutions within states generates positive impacts on both economic stability along with 

productivity rates while emphasizing the importance of governance structures during planning 

for resilience action. 

 

Figure 3: Fixed Effects Panel Regression Results 

Regional Disparities in Climate Impact 

The research analyzed climate change effects on macroeconomic indicators through dividing 

data into three major developing economy regions which include Africa, Asia and Latin 

America. The assessment screens which areas stand most at risk among the regions analyzed. 

Table 4: Regional Comparison of Climate Change Impacts (2000–2023) 

Region 
Avg. GDP 

Growth (%) 

Avg. Inflation 

Volatility 

Avg. Agricultural 

Productivity 

Avg. Climate 

Disasters/Year 

Avg. Temp. 

Anomaly (°C) 

Africa 3.52 6.34 1,832.41 1.85 0.97 

Asia 4.21 4.03 2,725.66 1.22 0.89 

Latin 

America 
3.88 5.02 2,453.29 1.45 0.87 
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African nations demonstrate poor agricultural productivity together with extreme inflation 

volatility because they experience numerous climate disasters that cause their average 

temperatures to rise by 0.97°C. Research supports that Africa remains highly vulnerable because 

of its insufficient infrastructure together with weak adaptive capacity (World Bank, 2023). The 

disaster incidence in Asia is low yet the region achieves elevated GDP growth rates possibly 

through economic diversification alongside effective disaster response plans. The productivity 

and disaster frequency in Latin America approximately match those of Asia and locates between 

the two regions. 

 

Figure 4: Regional Comparison of Climate Change Impacts (2000–2023) 

Sectoral Impact by Type of Climate Disaster 

A fixed-effects model helped us investigate the effects that floods, droughts, storms and 

heatwaves have on macroeconomic indicators by themselves. 

Table 5: Estimated Coefficients of Disaster Types on Macroeconomic Indicators 

Disaster Type Δ GDP Growth (%) Δ Inflation Volatility Δ Agricultural Productivity 

Floods -0.83*** 0.74*** -198.12*** 

Droughts -1.25*** 0.58** -367.90*** 

Storms -0.61** 0.49** -176.34** 

Heatwaves -0.42* 0.36* -141.20** 

*p < 0.05, **p < 0.01, ***p < 0.001 

The agricultural crop output suffers its worst damage from droughts resulting in an average loss 

of $368 per worker and pushing GDP growth down by 1.25 percentage points. The reduction of 

GDP and increased inflation appears to stem from structural failures and interrupted food 

delivery systems caused by floods. Heatwaves, though less frequent, still show significant 
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effects, especially on productivity. Such detailed assessment shows that economic policies must 

develop disaster-specific resilience plans for their effectiveness. 

 

 

Figure 5: Estimated Coefficients of Disaster Types on Macroeconomic Indicators 

 

Discussion 

Empirical evidence collected in this study demonstrates how climate change affects 

macroeconomic systems of developing countries. The study broadens existing research by 

evaluating the temperature-anomaly and climate-disaster connections to GDP growth stability 

and agrarian productivity changes and inflation variability while delivering results useful for 

policymaking. 

 

Climate Change and GDP Growth 

The data analysis demonstrates how increasing temperatures and increased climate disasters 

produce statistically worthy negative effects on GDP growth. The research data supports Burke 

et al., (2015) previous study which showed annual temperature increases negatively affect 

economic production most strongly in tropical nations with low incomes. Developing countries 

face enhanced vulnerability to climate shocks since their economic activities primarily focus on 

agriculture along with resource extraction thereby making them sensitive to climate changes 

(Dell et al., 2014). The negative value of -1.52 for temperature anomalies indicates that each 1°C 

rise in this measure reduces GDP growth more than 1.5 percentage points which matches modern 

IPCC (2023) climate predictions. 

 

The research demonstrates that unmanaged climate shocks will create permanent financial 

instabilities which threaten development plans for sustainable budgets. Sub-Saharan Africa 

presents a challenge because the region lacks strong adaptive infrastructure which has resulted in 

losses of past development gains according to IMF (2022). 

 

 

 

Climate Change and Inflation Volatility 
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The research establishes that environmental factors show a positive relationship with 

macroeconomic instability because climate change drives up food and energy prices. The 

escalation of environmental temperatures together with climate emergency events produces 

breakdowns within agricultural production networks which in turn triggers inflationary effects. 

The results support the research of Batini et al. (2021) by showing that climate-induced supply 

disturbances have become major inflation volatility factors particularly in countries with food 

heavy consumption patterns. 

 

Developing countries have greater difficulties maintaining price stability due to the robust 

inflation response of droughts and floods. Economic data verifies the World Bank's 2023 and 

central banks' requests (for example the South African Reserve Bank, 2023) to include climate 

risk assessment into monetary policymaking frameworks. 

 

Agricultural Productivity and Sectoral Vulnerability 

Studies established that rising temperatures combined with continued climate disasters 

negatively impacted agricultural output at the highest level among all sectors. The productivity 

level of workers suffered a yearly loss of more than $360 from droughts which proved to be the 

most damaging climate event. The observed decreases in crop yields because of extreme heat 

match findings presented within Schlenker and Roberts (2009) and Ortiz-Bobea et al. (2021). 

The vital economic function of farming throughout developing economies leads to extensive 

social-economic repercussions from the measured productivity declines. Such adverse events 

endanger household earning power while striking at both dietary stability and produce rural 

people to move to cities and create social conflicts (FAO, 2022). When sustained shock events 

occur they reduce available fiscal resources since authorities allocate funds to distributing 

emergency subsidies. 

 

Regional and Disaster-Specific Insights 

The research makes a special contribution toward examining data according to both disaster 

types and regional characteristics. Africa has the most extreme temperature anomalies along with 

the most often occurring disasters and the most volatile macroeconomic indicators in the region. 

The research results align with the UNDP (2022) assessment that identifies Sub-Saharan Africa 

as a main climate risk zone. The GDP growth in Asia stands stronger due to its adapted 

institutions and balanced economic markets. The research findings demonstrate that droughts and 

floods create the highest economic damage while storms and heatwaves result in relatively less 

extensive consequences. Locally specific policy interventions require clear distinction of risk 

types since it promotes adaptive measures which fit individual hazards (Hallegatte et al., 2016). 

 

Research Implications 

This research produces outcomes which present meaningful impacts on both theory and practical 

applications and existing policies. This study adds to theoretical efforts concerning empirical 

economic research that establishes climate change as a dominant cause for macroeconomic 

challenges in the developing world. This study confirms existing climate-economic interaction 

models for developing countries through the quantitative assessment of temperature-centric 

changes with various economic variables including GDP fluctuations and inflation variability 

and agricultural output (Burke et al., 2015; Kahn et al., 2021). 

 

This evidence demonstrates that policy-makers need to make climate change part of their 

national economic planning strategies. Various regional disaster situations combined with 

specific magnitudes of climate outcomes prove that uniform climate policies do not show 
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effective results. A specific set of localized strategies needs to be developed which incorporate 

local vulnerabilities together with economic structures and institutional capabilities. Developing 

economies must reimagine their monetary policy instruments by adding climate risk evaluation 

and resilience measurement elements because of the observed inflation volatility caused by 

climate shocks. 

 

The study produces implications for international development by shaping the operations of the 

Green Climate Fund and the Adaptation Fund. Evidence from this research supports allocating 

the most funding to climate adaptation in areas experiencing agricultural failures and price 

volatility instability. The obtained results support the global solidarity requirement where nations 

need climate reparations as well as technical help to prevent an economic divide between 

climate-resilient and climate-vulnerable areas (UNDP, 2022; World Bank, 2023). 

 

Recommendations 

This research provides the foundation for specific recommendations which concentrate on 

minimizing the macroeconomic threats from climate change that exist for developing economies. 

Economic planning and development strategies of national governments must make climate risk 

assessment their top priority. National governments should modify their fiscal plans to handle 

climate emergencies and dedicate money to develop infrastructure which resists climate effects 

particularly toward agricultural operations and transport systems.  

 

The authorities responsible for monetary policy should accept climate change affects inflation 

volatility in a substantial way that requires adequate framework adaptation. Central banks 

responsible for climate-sensitive economies need to establish both climate indicators that 

forecast disruptions along with appropriate adaptation strategies which enable proactive reactions 

to supply chain interruptions from climate events. Several regional organizations need to 

enhance their collaboration to share climate data together with implementing transboundary risk 

management and organizing disaster response activities. The pooled resources and joint planning 

strategy between developing nations specifically operating in Sub-Saharan Africa and South 

Asia would benefit these vulnerable areas when dealing with shared climate challenges. 

 

Conclusion 

The research project studied macroeconomic effects of climate change on developing nations 

specifically focusing on GDP growth together with inflation volatility and agricultural 

production levels. The analysis based on quantitative data from 2000 to 2023 proves that climate 

change including temperature increases and extreme weather occurrences produces negative 

effects on all three indicators. 

 

The research shows climate change produces uneven impacts that disproportionately affect Sub-

Saharan Africa while droughts and floods prove to be the most expensive climate occurrences to 

the economy. Climate change establishes itself as much more than an environmental problem 

because it functions as a fundamental barrier to sustainable economic growth in developing 

nations across the Global South region. 

 

The findings generate significant implications for authorities at all levels including government 

members and banking personnel along with international institutions and local communities. The 

rapid need for economic policies that respond to climate change becomes increasingly 

importantr. All development progress depends on implementing adaptation strategies while 



266 

 

applying better agricultural practices along with building climate-resilient infrastructure and 

improvement of fiscal preparedness. 

 

Climate change threatens developing economies with an actual and constantly worsening 

macroeconomic danger. Specialized initiatives alongside international teamwork and worldwide 

unity offer developing countries the chance to develop climate-ready economic structures that 

are resistant and supportive of social progress. 
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