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Abstract

A review on sustainable socioeconomic indicators and the immediate need for
resilient interventions in navigating future climate challenges on developing
economies looks at future trends by examining forthcoming trends in the in-
terplay between socioeconomic factors and projected climate change chal-
lenges as documented in existing literature. The study discusses on prediction
of what might happen in the coming decades and the need for climate-resilient
interventions. However, there is a significant body of literature on some sectors
like climate impacts on GDP per capita and crop yield in developing countries
and there are some sectors like energy security and water that have received
less scholarly attention. Across various sectors, the developing countries will
suffer the most and it’ll be worse later on if there is no intervention. In addition,
the paper highlights the necessity of a structural shift across five important eco-
nomic sectors that shows how by adopting bold climate policies may result in
profits.
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1. Introduction

One of the most important global issues of our day is climate change, which is
drastically changing the environment of the economy and international business

practices. Increasingly obvious signs of climate change include rising sea levels,
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harsh weather, and altered farming practices. These effects are having a significant
impact on the world economy. Alarming tendencies have been shown in recent
studies, such as an increase in extreme weather occurrences, higher temperatures,
and changed rainfall patterns (Valenzuela & Anderson, 2011). The average surface
temperature of the Earth increased dramatically between 2011 and 2020, tracking
a long-term trend of global warming mostly caused by human activity, such as the
burning of fossil fuels and extensive deforestation.

The average worldwide temperature this decade was about 1.2 degrees Celsius
(2.2 degrees Fahrenheit) higher than pre-industrial levels, in accordance with the
findings of the Intergovernmental Panel on Climate Change and the World Me-
teorological Organization. Moreover, extreme weather events are expected to hap-
pen 2.8 times more frequently every 10 years compared to their historical fre-
quency of once every decade between 1850 and 1900. If global warming hits 1.5°C,
this frequency could increase to 4.1 times each decade. Prolonged droughts and
destructive floods are two examples of climate-induced disasters that can occur
according to IPCC (IPCC, 2022) and WMO (Word Meteorological Organization,
2022).

Significant years included 2016 and 2020, both of which ranked among the hot-
test on record, with 2020 co-holding the distinction of the warmest year ever doc-
umented globally alongside 2016. A combination of natural climatic variability
and human-induced climate change, particularly strong El Nifio occurrences,
contributed to the temperature rises throughout these years according to NASA
(NASA, 2021). Increased frequency and intensity of heatwaves, droughts, and
heavy rainfall events are a result of rising temperatures, and these phenomena
have detrimental effects on ecosystems, agriculture, and human health IPCC
(IPCC, 2022). Furthermore, there has been a significant increase in ocean warm-
ing, which has an impact on marine ecosystems and raises sea levels because of
thermal expansion.

Temperatures have clearly been rising during the decade from 2011 to 2020,
which emphasizes the urgent need for comprehensive climate action to reduce
future warming and its effects. The need to create adaptable methods that can
handle the complex effects of climate change on businesses and societies grows as
the globe struggles to solve these issues.

As global temperatures rise, the repercussions of climate change are expected
to be distributed unevenly over the globe, perhaps advantageous for certain re-
gions while inflicting significant detriment on others. The disproportionate im-
pact on developing nations, who often possess a constrained capacity to adapt to
the adverse consequences of climate change, is a particularly alarming trend ac-
cording to Tol (Tol, 2018) and Stern (Stern, 2007). Due to multiple factors, poorer
nations are more susceptible to the adverse effects of global warming. Numerous
countries rely heavily on climate-sensitive sectors such as forestry, tourism, and
agriculture due to their naturally milder climates compared to industrialized na-

tions. As crop yields diminish in nations such as Africa owing to escalating
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temperatures, it will become increasingly challenging to generate sufficient food
for domestic use. Food insecurity and economic challenges are projected to inten-
sify due to the expected reduction in the volume of their primary exports.

Numerous studies have examined the potential impacts of climate change on
diverse social, environmental, and political factors across different contexts.
Therefore, this study will conduct a comprehensive desk review to ascertain the
extent, trends, and evidence patterns obtained to date, particularly from the view-
point of developing economies. The literature will be analyzed for trends and pat-
terns. This research will focus on the established patterns and trends of conse-
quences described in the existing literature, as the underlying assumptions of
models predicting the implications of climate change might vary significantly be-
tween studies.

The primary objective of this study is to tackle the challenges posed by climate
change in the future by emphasizing the essential requirement for resilience and
understanding the underlying socioeconomic dynamics. This will be achieved
through a comprehensive review of the studies about the impacts of climate
change on various socioeconomic factors in the forthcoming decades, focusing on

developing countries.

2. Methods, Strategy and Data

The first step in the research strategy for this study was to find pertinent keywords,
which were divided into two main categories: socioeconomic factors and indica-
tors of climate change. Each category had different keywords as it is shown in Fig-
ure 1. The second step was to match every climate change indicator with the socio-
economic indicators from different literatures. The third step was to Find the most
pertinent research required sifting through the collected data. The objective of this
methodical approach is to guarantee a thorough comprehension of the interaction
between socioeconomic variables and climate change in developing nations, thereby
aiding in the creation of efficacious resilience and adaptation tactics. The litera-
tures were examined broadly, without limitation in terms of period or context.
Quantitative assessments of the effects of climate change were prioritized over
qualitative studies, though they were not completely disregarded and studies that
used mixed-methods or quantitative approaches were given preference. After
carefully merging and separating the data from various sources to remove dupli-
cates, the study examined the bibliographies of the studies that it had found to add
to the previously collected data. Figure 2 shows the allocation of different studies
based on data sources and Figure 3 shows the studies by focused countries.
Figure 4 shows how the papers were distributed according to sectors. It is clear
that, in comparison to other sectors, the agricultural sector has received greater
attention in studies of the impact of climate change. More specifically, the effects
of climate change on agricultural productivity were the subject of 35% of the
examined studies. While some of this research focused on the effects of climate

change on agricultural value, the majority looked at how it may affect food
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Source: Author’s own illustration.

Figure 1. Steps in the research strategy.
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Source: author’s own illustration.

Figure 2. Allocation of research studies based on data sources.
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Figure 3. Studies by focused countries.

GDP Energy Agriculture Health Hunger and Poverty Water resources

Source: Author’s illustration.

Figure 4. Allocation of studies by sectors.

security. Future climate change studies are likely to place a heavy emphasis on agri-
culture because developing economies being primarily dependent on the primary
sector, are naturally more vulnerable to the repercussions of climate change. 28% fall
into the second-largest category of the examined studies assessing economy-wide im-
pacts, utilizing GDP or other economy-wide welfare measures. A respectable quantity
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Less risk
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of data is also offered by the water and energy sectors, which account for 10% and
12% of the examined research that looks into the effects of climate change, respec-
tively. On the other hand, only 15% of the examined papers discussed how poverty,
hunger, undernourishment, and health are affected by climate change.

3. Effects of Climate Change on Developing Countries

3.1. Effects of Climate Change on Income and Economic Growth

Research consistently shows that developing countries are disproportionately af-
fected by climate change, facing significant threats to their economic stability and
advancement. The United Nations Framework Convention on Climate Change
(UNFCCC) indicates that places like Sub-Saharan Africa may experience GDP re-
ductions of up to 10% by 2050 as a result of climate-related effects, hence intensi-
fying pre-existing disparities (UNFCC, 2018). A case study in Bangladesh illus-
trates the threats of increasing sea levels and heightened floods, jeopardizing ag-
ricultural output and the livelihoods of millions, hence resulting in economic in-
stability (Hossain et al., 2019).

The Organization for Economic Co-operation and Development (OECD) fore-
casts that, in the absence of significant mitigation measures, climate change may
diminish world GDP by 2.5% to 7.5% by 2100 (Rob Dellink et al., 2014). This
prediction considers multiple effects, such as diminished labor productivity,
heightened healthcare expenses, and infrastructure damage. A study by Burke
(Burke et al., 2018) published in Nature indicates that the economic repercussions
of climate change may be more severe, with projected GDP declines of up to 23%

in specific regions by 2100. Figure 5 shows how global warming impacts

Source: Author’s illustration based on data from standard and poor’s.

Figure 5. Global warming impacts developing economies the most.
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developing economies the most especially heavy rainfalls, floods, high temperature
and storm surges.

Several studies have either supported or challenged the initial estimates of the
monetary costs of global warming on world GDP, which were published in the
early 1990s. Covington and Thamotheram’s (Covington & Thamotheram, 2015) re-
search is based on the “climate damage functions,” which quantify the financial risks
associated with climate change. Damage to the economy from climate change is the
yearly loss in output relative to output in an economy that does not experience
warming, multiplied by a fixed level of warming. These climatic damage functions
show the expected output losses under various warming scenarios; larger yearly
losses in economic output are predicted by all models as a consequence of increasing
warming. On the other hand, how damages change with a stronger warming is still
a matter of contention among the projected climate damage functions. Table 1 pro-
vides a concise overview of various estimated harm functions; the names of the peo-
ple whose work these functions represent are shown in the table. We’ll take a quick
look at each climate damage function, with a focus on the 4°C threshold which,
according to the World Bank, will be 40% exceeded by 2100 if emissions continue

on their “medium business as usual pathway.

Table 1. Damage estimates from climate change based on estimates from Diets and Stern
(Dietz, 2014), Weitzman (Weitzman, 2012), and Nordhaus (Nordhaus, 2013) for a given
temperature level.

Warming Nordhaus review  Diets and Stem review Weitzman review
1° 0% 0% 0%
2° 1% 2% 1%
3° 2% 14% 3%
4° 4% 50% 9%
5° 7% 81% 25%

Source: Covington and Thamotheram (Covington & Thamotheram, 2015).

As the earth continues to warm, it is anticipated that the effects of climate
change will be felt differently in different parts of the world, creating winners and
losers. Generally speaking, developing countries are likely to be the ones most
negatively impacted by the effects of global warming. In comparison to developed
countries, many of these countries already have naturally warmer climates, and
they also depend more heavily on industries that are sensitive to the climate, such
forestry, tourism, and agriculture.

It is predicted that crop yields in regions like Africa will decline with rising
temperatures, making it harder to provide enough food for local use. Major agri-
cultural exports are also expected to decline in volume. If industrialized nations
are able to find new sources of agricultural output to offset their own decreases in

agricultural output possibly from their own domestic economies where land may
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Anticipated to produce more
food due to increased rainfall
and rising temperatures, but
the strain from a growing
population could potentially
double food prices.

become more conducive to food production, the issue may get worse.

Furthermore, due to a lack of finance and resources for research, developing
nations may find it difficult to produce crops resistant to drought. The budgets of
these regions’ governments will be further strained by the rising frequency and
intensity of catastrophic weather events. Local governments have a heavy financial
burden in the wake of natural catastrophes, having to set aside large sums of
money for cleanup efforts and medical expenses related to severe weather. Signif-
icant revenue decreases may also be experienced by nations that primarily depend
on tourism or fishing rights according to IMF (International Monetary Fund
(IMF), 2008). Figure 6 shows how climate change will worst hit Africa.

There are two ramifications for the emerging countries. First, the flow of re-
sources in the form of aid and cash for economic development to poor countries
is probably going to decline as rich countries struggle with increasing strains on
their internal budgets. Second, in order to pay for the expenses related to extreme
weather occurrences, the governments of these countries will have to take funds
away from initiatives that will be beneficial and promote growth. Such realloca-
tions may make future growth prospects less likely.

Moreover, developing nations usually have a lower capacity for reconstruction
following natural disasters. Many emerging economies are left in a constant state
of rebuilding as the time needed for recovery may exceed the frequency of such
incidents (Hallegatte, 2010).

Numerous approaches, each with unique advantages and disadvantages, have

been used in the literature to evaluate the economic impact of climate change. For

Predicted to lose 15%of its
wheat crops if temperatures
rise2°C

Egypt

By 2050, crop yields in sub-
Saharan Africa could
decrease by 5 to 22%.

Sub-Saharan Africa

A temperature rise of 1 to 2°C
will benefit certain crops while
forcing others to move to
higher elevations or more
northern regions.

Source: Author’s illustration based on data from FAO, Met office.

Figure 6. Climate change will have the worst impact food in Africa.
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example, to determine the physical implications of climate change, Nordhaus
(Nordhaus, 1994) and Tol (Tol, 1995) used an enumerative technique based on
studies from natural science. Results from this technology are naturally easily in-
terpretable and physically realistic. However, there are serious issues with extrap-
olating these results. Problems include extrapolating recent past values into far-
off futures, extrapolating from a small number of locales to the global scale, and
applying economic values from different contexts to climate concerns. The esti-
mated economic effects of climate change may be impacted by the significant er-
ror that these extrapolations most certainly contain according to Brouwer and
Spaninks (Brouwer & Spaninks, 1999). Figure 7 shows that the most of people

across Sub-Saharan African countries were affected by natural hazards 2000-2020.

Storm
Flood

Drought
No data

ooon

Source: Author’s illustration based on the data from EM-DAT, CRED/UCLouvain.

Figure 7. The most of people across Sub-Saharan African countries being affected by nat-
ural hazards from 2000-2020.

In line with earlier studies, Kompas et al. (Kompas et al., 2018) found that the
effects of climate change on economic growth in Africa vary by subregion, warm-
ing degree, and time period. Their research showed that the regions of Africa most
at risk from climate change were in the west and east.

Figure 8 shows the projected long-term effects of climate change on Africa’s
mean, median and standard deviation GDP at a 3°C global warming threshold. In
contrast to a world without climate change, Dinar et al. (Dinar et al., 2012) pro-
jected that by 2100, Africa’s GDP would have dropped by 6% to 100% based on a
plethora of climate models specific to the continent. It was anticipated that climate

change would only benefit a handful of countries. The results are diverse due to
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-8

the fact that the researchers’ climate models predict varying temperatures. The
University of Illinois at Urbana-Champaign predicts that the polar regions would
experience mild warming and the equator will see catastrophic warming in the
worst of circumstances. On the other hand, more positive models such as GENE-
SIS, which incorporates a dynamic sea ice model developed by Pollard and
Thompson, have projected a greater increase in temperature in temperate and po-
lar regions, with only a small increase near the equator.

Researchers are generally in agreement that climate change may have a negative
effect on Africa’s economic progress. It is commonly known that, in comparison
to a world without warming, a considerable proportion of people may become
even more impoverished as a result of climate change. Table 2 presents a sum-
mary of several researches looking at how climate change affects economic output
in Africa. The forecasts are based on average temperatures from the preindustrial
era and Figure 9 presents the Impact of climate change on social and economic.

While the entire African continent is expected to be negatively impacted by cli-
mate change, not every region will be affected equally. Figure 10 illustrates Vari-
ability in the effects of climate change at 3°C across time on GDP per capita by
subregion in Africa over time, based on a 3°C global warming scenario (Kompas
etal., 2018). On the other hand, specific effect patterns are observed in the regions
of western and eastern Africa, which are predicted to be the most severely affected.
It is projected that for the next 20 years, GDP per capita in Western Africa will
significantly fall. About forty years from now, eastern Africa is predicted to expe-

rience its worst economic losses.

r L

04 05 06 1ol

=

M Mean 4 Median !4 Standard deviation

Source: author’s illustration using original projection data from Kompas et al. (Kompas et al., 2018).

Figure 8. Climate change’s predicted effects on GDP over time at 3-degree Celsius for Africa.
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Table 2. Climate change’s expected effects on Africa’s economy.

Degree of % change in
Forecast year .
warming GDP
2100
2.5°C -8.7
According to Tol
2050

. 2.6°Ct08.5°C -4.0 to -8.0
According to Baarsch et al.

2100
2.5°C -0.5
According to Mendelsohn, Schlesinger, and Williams
2100 .
. 2.5°C -2.6
According to Hope
2100
2.5°C -39
According to Nordhaus and Boyer
2100 2.5°C 8.6
According to Plambeck and hope ' ’
2100
, , 2.5°C -3.6
According to Mendelsohn, Morrison et al.
2100 2.5°C 2.1
According to Nordhaus and yang ' ’
2050
1.0°C —4.1
According to Tol
1.0°C -2.2
2100 2.0°C -4.9
According to Kompas et al. 3.0°C -8.1
4.0°C -11.8

Source: author’s illustration based on data from different literatures (Baarsch et al., 2020;
Hope, 2006; Kompas et al., 2018; Mendelsohn, Morrison, Schlesinger, & Andronova, 2000;
Mendelsohn, Schlesinger, & Williams, 2000; Nordhaus & Boyer, 2000; Nordhaus & Yang,
1996; Plambeck & Hope, 1996; Tol, 2002).

Even within African subregions, there are notable differences in the effects of
climate change. Assuming a 3°C increase in global temperatures, Interestingly, the
risk linked with exposure to climate change differs by country, even in the most
affected subregions, such western and eastern Africa.

By the year 2100, it is projected that the nations of Togo, Ghana, Burkina Faso,
Nigeria, and Cote d’Ivoire in western Africa will be the most negatively affected.
In a similar vein, major issues brought on by climate change are anticipated for
Malawi, Mauritius, Kenya, and Mozambique in eastern Africa during the same
time frame. There are variations in how different African countries are exposed
to different degrees of global warming as below figure illustrates. There are several
ways in which climate change can negatively impact economic growth. The study
examines the effects of climate change on important industries, such as agricul-

ture, water resources, health, and energy security, in the subsection that follows
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to limited resources
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Fresh water will be in short Diseases will spread due to
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Figure 9. Impact of climate change on social and economic.
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Source: Authors’ illustration using data from Kompas et al. (Kompas et al., 2018).

Figure 10. Variability in the effects of climate change at 3°C across time.

in this review. Figure 11 presents the effect of different temperature extremes on
Africa’s GDP at the subregional level.

DOI: 10.4236/0jbm.2025.131033 607 Open Journal of Business and Management


https://doi.org/10.4236/ojbm.2025.131033

C. Abadata, T. Ze

Southern Africa

Rest of Southern
South Africa Namibia Zambia Botswana Zimbabwe Africa

© om = - = m =

-8 I I I
-10

\
IS

'
[e)]

-12
-14

-16
H1 degree 2 degrees m3degrees M4 degrees

(a)
Eastern Africa

I’eSt
Mo, m, O Eas
amp: aq, Epp: My, ... T R ten,
’nb/que %asc,, tf?/o,o,-é7 Malgy,; ~Yritiy,  Keny, 'Nean; "Wang, Ué’anda n Africs
0
g " = g " g " E NGB
-5
-10
-15
-20
-25
-30
-35

M 1 degree 2 degrees ™3 degrees M4 degrees
(b)

DOI: 10.4236/0jbm.2025.131033 608 Open Journal of Business and Management


https://doi.org/10.4236/ojbm.2025.131033

C. Abadata, T. Ze
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Source: Author’s illustration using data from Kompas et al (Kompas et al., 2018).

Figure 11. The effect of different temperature extremes on Africa’s GDP at the subregional level. (a) Describes southern Africa, (b)
Describes eastern Africa, (c) Describes northern and central Africa, (d) Describes western Africa.
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3.2. Effects of Climate Change on Energy Security

Numerous studies indicate the impact of climate change on energy supply and de-
mand in emerging nations. Mei et al. (Mei et al., 2020) examined China’s energy econ-
omy. They forecasted that, relative to a scenario devoid of climate change, electricity
demand in China will surge by 58.6% within just 30 years. Tahir and Al-Ghamdi (Ta-
hir & Al-Ghamdi, 2023) observed that climatic change increases the demand for en-
ergy in structures. This additional requirement exacerbates energy demand due to cli-
mate change. Campagna and Fioriti (Campagna & Fioriti, 2022) and Li et al. (Li, Yang,
& Lam, 2012) reached analogous conclusions. Li et al. indicated that the impacts will
be more pronounced during the summer and mild winter months.

Transitioning to renewable energy sources may result in increased energy bills,
perhaps exacerbating inflation. As extreme weather patterns become increasingly
prevalent, greater energy will be required to heat buildings during prolonged win-
ters or to cool them during sweltering summers. Increasing temperatures may im-
pair the efficiency of existing power facilities. This can influence both the availa-
bility of energy and our consumption requirements. In the short to medium term,
inflation associated with energy expenses may increase further if governments
advocate for greener energy alternatives, particularly if they impose additional
fees on fossil fuel power generation. Given that a significant portion of global
production depends on energy, elevated costs are expected to exacerbate inflation
throughout the economy.

However, there is a positive aspect. A swift shift to renewable energy could pre-
vent significant increases in energy bills in the future. Fant et al. (Fant et al., 2016)
assert that hydropower resources in southern Africa are unlikely to experience sig-
nificant alterations as a result of climate change. However, some regional studies
present contradictory perspectives regarding the impact of climate change on hy-
dropower output. For instance, van Vliet et al. (Van Vliet et al., 2016) forecasta 5.2%
increase in hydropower potential in high-latitude regions, but Hamudu & Killing-
tveit (Hamududu & Killingtveit, 2012) propose a minimal variation of only 1%.

This discussion clearly indicates that the demand side of the energy industry is
jeopardized due to climate change endangering energy security in developing
nations. Although there is widespread consensus on certain energy sources, oth-
ers require further research and debate, resulting in ambiguity regarding supply.
The impacts may differ by location and source; some experience more significant
changes than others. However, the majority of research suggests minimal effects on
supply. Maintaining global warming at 2°C might significantly mitigate energy pov-
erty, particularly in developing economies such as those in Africa, which frequently
experience the most severe impacts of climate change. Energy poverty is an escalat-
ing concern in the region as well. It is intricately linked to various socio-economic

concerns, including income levels, education, gender equality, and health.

3.3. Impact of Climate Change on Agricultural Productivity

Temperature and precipitation patterns have a substantial impact on the primary
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sector, which is the main driver of developing economies. Consequently, agricul-
tural activities may be negatively impacted by any erratic or drastic changes in
these climate indicators. Even if mitigation measures are started right now, it is
anticipated that cropland and labor productivity, as well as food security, will be
impacted by climate change for several decades. According to Schmidhuber and
Tubiello (Schmidhuber & Tubiello, 2007), climate change can impact food pro-
duction in three ways: the first one: indirectly by reducing the amount of land
available for agriculture; second: indirectly by affecting the demand for agricul-
tural products, income distribution, and overall economic growth; and the third:
directly by modifying agroecological conditions. Nonetheless, other scientists
contend that the impact of climate change on agriculture in developing nations
may inadvertently advantage farming households. As a result of diminished agri-
cultural output caused by population growth, these households may see a gain in
income when food prices escalate (Valenzuela & Anderson, 2011).

Lobell et al. (Schlenker & Lobell, 2010) performed a meta-analysis published in
the journal Science, illustrating the agricultural sector’s vulnerability to climate
change. It shows that increasing temperatures and changing precipitation patterns
can result in lower crop yields, which can then cause food insecurity and higher
prices. According to the IPCC (IPCC, 2014), by 2050, climate change might lower
agricultural productivity worldwide by 10% to 25%, with developing nations most
likely to suffer the most.

Expressed as a percentage change from 2003 values, the map below in Figure
12 shows the expected consequences of climate change on agricultural productiv-
ity globally in the 2080s. The European Environment Agency referenced Cline’s
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Source: author’s illustration based on the analysis draws from Cline’s research.

Figure 12. Projected impact of climate change on agricultural productivity between 2003 to 2080s.
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research from 2007 for its analysis, which observes that although world agricul-
tural production may initially increase before 2030, the long-term perspective in-
dicates that global warming would probably have negative effects. More specifi-
cally, higher latitude areas should benefit from climate change, while many Afri-
can countries and Latin America are likely to experience significant hurdles in

terms of agricultural productivity.

3.3.1. Poverty, Food Insecurity, and Malnutrition

Hundreds of millions of people are at risk of acute hunger, severe malnutrition,
and economic losses as a result of climate change’s direct effect on agricultural
output in developing nations, where agriculture is a crucial economic sector.
Schmidhuber and Tubiello (Schmidhuber & Tubiello, 2007) found that compared
to a world without climate change, the number of undernourished individuals
could rise by 5% - 26% by 2080. Climate change has the potential to affect food
production in three ways, according to Schmidt and Tubiello (Schmidhuber &
Tubiello, 2007): 1) directly through altering agroecological conditions; 2) indi-
rectly through influencing the demand for agricultural products, income distri-
bution, and overall economic growth; and 3) indirectly through lowering the
amount of land available for agriculture. However, other experts argue that the
way climate change affects agriculture in developing countries can unintentionally
benefit farming households. These households may experience an increase in
income when food costs rise due to the decreased agricultural output brought on
by population growth (Valenzuela & Anderson, 2011). The purpose of this part is
to identify patterns and trends associated with the expected implications of cli-

mate change on land use and food security by reviewing prior research. Therefore,
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Figure 13. Climate change’s expected effect on the world’s hungry population.
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Figure 13 shows expected effect of climate change on the world’s hungry population.

In order to evaluate the influence of climate change on the prevalence of un-
dernourishment, Molotoks et al. (Molotoks et al., 2021) compared increases to
baseline circumstances in two global impact scenarios: the lowest, SSP1-RCP2.6,
and the highest, SSP3-RCP6. Their results show that undernourishment as a result
of climate change more than tripled in both scenarios, with an average of 13 per-
cent during the research period. Certain regions have been identified as being es-
pecially vulnerable to high levels of undernourishment associated with climate
change, including sections of South Asia, Africa, and Latin America. While there
is variation in regions such as South Asia and Latin America, a higher number of
African countries are anticipated to have high prevalence rates in the scenario
with the lowest global impact. The largest difference between the two scenarios is
evident in Southern Africa, where the population undernourished is expected to
increase by more than 30% from a “moderately low” impact in the lowest scenario
to a “very high” impact in the highest scenario.

To sum up, this discussion draws attention to the significant potential impact
of climate change on the incidence of hunger, undernourishment, and household
income. Although the study’s conclusions are compelling, they also highlight ge-
ographical and temporal variations. It is anticipated that emerging nations will
have greater rates of undernourishment, hunger, and poorer wages than industri-
alized nations.

Using worldwide data, Figure 14 shows the impact of climate change on agri-
culture between the year of 2030 and 2050 which shows that high-income

H| g = iu

Developing Rest of Latin South Africa Middle East/ Rest Sub-Saharan World
countries America North Africa Africa

2030 14250

Source: author’s illustration based on data from Center for Global Development.

Figure 14. Impact of climate change on agriculture between 2030 and 2050.
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countries may benefit from climate change shocks, while developing countries are
predicted to see a negative response in agricultural production. It also indicates
that although the effect of climate change on agricultural productivity may be
small in the short run, it will increase dramatically over the next several decades.

This decline in agricultural output is predicted to result in an increase in global
agricultural prices. It is expected that regardless matter how optimistic or pessi-
mistic the scenario is, global food prices will rise significantly by 2050 compared
to 2020. Specifically, prices for cereal grains, sugarcane, sugar beet, and wheat are
expected to increase by 38 to 43 percent, contingent upon the emissions scenario

considered.

3.3.2. Agricultural Land and Food Safety

Agricultural output is expected to undergo changes in response to climate change
in different regions from 2010 to 2050, as shown in Figure 15. These numbers
show the average effect that two different global warming scenarios (1.4°C and
2.8°C) are projected to have by the year 2050. In affluent nations, irrigated crops
produce far higher yields of wheat, rice, and maize than rainfed crops. In contrast,
middle-class and developing nations are expected to experience poorer crop yields
from irrigated varieties. Unlike in high-income nations, low-income nations may
feel the effects of climate change more acutely on irrigated rice and maize varie-
ties. It is expected, however, that rainfed wheat crops in low-income nations will
be more severely affected than irrigated crops. The findings from the simulations
conducted by Nelson et al. show that depending on the location, the impact of

climate change on crops that are grown using rainwater or irrigation could differ

10
5
-10
-15
-20
Developed Developing Low-income Middle-income Global
developing
M corn (Irrigated) corn (Rainfed) rice (Irrigated) M rice (Rainfed) M wheat (Irrigated) ™ wheat (Rainfed)

Source: author’s illustration using presented by Nelson et al. (Nelson et al., 2010).

Figure 15. Change in projected yield (in percentage terms) due to climate change from 2010 to 2050.
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greatly. Change in projected yield (in percentage terms) due to climate change
from 2010 to 2050.

According to research by Berhane (Berhane, 2018), considerable yield decreases
in low-latitude regions are predicted as a result of climate change. Using a baseline
value of 0.6°Cover preindustrial levels Li et al. (Li, Pan, Xiong, Xie, & Ali, 2022)
simulated the future effects of climate change on world maize production under
scenarios of 1.5°C and 2°C of global warming. The findings demonstrate how
yield variations depend on the rate of warming, the length of time elapsed, and
the location; maize yields are predicted to rise by 0.18 percent at 1.5°C and fall by
10.8 percent at 2°C. The mid-latitudes of Africa and North America, Asia, and
South America’s middle and lower latitudes are where the majority of the losses
are located.

These results imply that, in comparison to high-income nations, developing
economies are likely to see a more noticeable impact from climate change on ag-
ricultural yields. Since the primary sector is a major source of income for many
developing economies, the effects of climate change may have a substantial influ-
ence on the lives of those who work in agriculture. The projected impacts of cli-
mate change on key agricultural yields are outlined in Table 3, with a focus on
Africa.

The first finding from the studies in the above table show a great deal of varia-
bility in their scope, which makes it difficult to compare the outcomes across var-
ious nations and areas. This unpredictability also draws attention to a critical
knowledge gap about the effects of global and regional climate change on certain
crops. There is a problem with policy since there is so little thorough evidence,
especially on a global and regional scale.

The above table shows that while a small number of researches address other
crops, the bulk focus on maize, sorghum, rice, and millet. Studies carried out in
Asia and Africa have predominantly documented adverse effects of climate
change on rice yields; however, there is inconclusive information about crops such
as sorghum, maize, and millet. Notably, it seems that the negative effects on rice
yields are more severe in Pakistan, Thailand, India, and Nigeria. As opposed to
Africa, the results point to a somewhat detrimental effect of climate change on
maize yields in Asia.

In contrast, maize is less hardy in Sudan, Ghana, Nigeria, Mali, Cameroon,
Botswana, and Benin than it does in areas like Rwanda, Kenya, and Burundi.
Sorghum exhibits a similar pattern, being more resilient in Nigeria but more
fragile in Sudan, Ethiopia, Mali, Cameroon, and Botswana states. These results
suggest that some crops can persist in particular areas even in the face of unfavor-
able climate change conditions. Forecasting the effects of climate change and
creating practical adaptation plans may benefit from an understanding of the
spatial dynamics associated with agroecological differences. The temporal and
regional variability linked to the effects of climate change implies that hazards are

probably variable in terms of time, crops, irrigation techniques, and geographic
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Table 3. The projected impacts of climate change on key agricultural.

Country/region Predicted year and Crop (% change in yield) Degree oof
the researcher Wheat Rice Corn/maize Millet warming (“C)
Nigeria 2035 to 2085 2to4 =22 -11 4.1 2to4
Nepal 2030 to 2050 1.6t0 2.8 -0.8to0-7.2 -2.4to0-8.4 1.7t0 2.8
India 2046 to 2050 4.5 to 8.6 4.5 t0 8.6
Sudan 2050 3.6 -59.5 3.6
Pakistan 2050 33 -20.5 33
Mekong river delta 2050 1 -35 1
Legal amazon 2049 1.4 -7.5 -7.9 1.4
Tanzania -3.2to -8
Uganda -2.2t0-8.6
Rwanda 2030 to 2050 10.8 to 14.9
Kenya 15t0 17.7
Burundi 9.1
Ethiopia 2050 -21.8
Thailand 2030 to 2090 3.5to 12.5 -9.37 to -33.7 3.5to 12.5
Mali 2030 -11.2t0o -13.5 -6.3to-11.5
Botswana 1to 36
Benin 2020 to 2025 -2.5 -4
Sub-Saharan Africa 2046 to 2065 =22 -17
Africa 2040 to 2069 48 to 55
Ghana 2050 -14.18
Cameroon 2080 2.5t03.5 -8.2to -14.6 2.5t03.5

Source: author’s illustration using data from literature (Adejuwon, 2006; Adom, 2024; Chalise et al., 2017; Pipitpukdee et al., 2020;

Thornton et al., 2010).

areas. Due to the fact that the most susceptible regions in Africa are found in the
west and east, it is imperative that the highest-risk areas in each region be given

priority.

3.4. Effects of Climate Change on Health

Cardiovascular disease, Stroke, Concerns regarding our food and water supply.
Affirmative! Climate change exacerbates these issues! Health-related expenses asso-
ciated with climate change are projected to reach between US$2 billion and US$4
billion by 2030. That is a substantial cost for our worldwide community. From now
until 2050, climate-related diseases are projected to result in over 250,000 fatalities,
particularly impacting developing nations with weaker healthcare systems (WHO,
2021). Although research differs regarding the severity of these impacts, there is a
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consensus that the outlook is unfavorable.

A study conducted by Li et al. (Li, Ren, Kinney, Joyner, and Zhang, 2018) ex-
amined heat-related fatalities in major cities in China. It is estimated that between
2041 and 2060, around 37,000 more fatalities due to heat may occur annually, ac-
cording to specific climate scenarios. In dry places such as Kerman, Iran, Abou-
bakri et al. (Aboubakri et al., 2020) examined the impact of temperature fluctua-
tions on mortality rates due to heat and cold, while also considering adaption
mechanisms. Chang et al. (Chang et al., 2022) provided insights into the correla-
tion between elevated temperatures of merely 1°C and the rise in cardiovascular
mortality rates. The hazards of malaria are increasing, as Ermert et al. (Ermert et
al., 2012) indicate that the likelihood of outbreaks may rise owing to climate
change.

The research indicates that these adverse consequences vary according to time
and location, necessitating our attention. The long-term effects appear to surpass
the immediate ones, particularly for nations with fragile healthcare systems. The
correlation between health and production is significant. Adverse health impacts
can impede economic progress, especially in underdeveloped countries. Failure to
address climate change effectively could negate advancements in health and jeop-
ardize sustainable development objectives. Collaboratively mitigating global
warming to 1.5°C could prevent millions from illness and premature mortality,

which is a goal worth pursuing.

3.5. Effects of Climate Change on Water Resources

The climate is significantly impacting our water resources. It is not a singular is-
sue; rather, it is a confluence of difficulties. For instance, elevated temperatures, al-
terations in precipitation, and increased severity of weather can lead to both water
scarcity and flooding. Certain regions rely on snow for their water supply. Reduced
snowfall may present significant issues for them. Currently, around 3.6 billion indi-
viduals globally experience significant water scarcity. According to the Word Mete-
orological Organization (2022), this figure may escalate to 5 billion by 2050.

Rainfall patterns are also undergoing alterations. Droughts may affect certain
regions, while others may experience excessive rainfall and flooding. Figure 16 pre-
sents Natural disasters in Sub-Saharan Africa from 1970 to 2020. This study ob-
served a transformation in the global movement of water. This results in an increase
in arid days and severe flooding, along with accelerated glacier melt. In 2021, a
greater number of locations had drier-than-average conditions compared to the his-
torical norm of the preceding 30 years (Word Meteorological Organization, 2022).

Another concern is the quality of water. Elevated temperatures can induce algal
blooms and promote the proliferation of pathogenic microorganisms. This is det-
rimental to both our health and the environment. The effects on water complicate
agriculture, energy production, and may adversely affect our economy due to the
fundamental importance of water.

Hashemi et al. (Hashemi et al., 2015) investigated groundwater variations in
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Figure 16. Natural disasters in Sub-Saharan Africa from 1970 to 2020. (a) Describes Sub-Saharan Africa’s natural disasters from
1970-2020, (b) Describes quantity of individuals impacted.
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Iran’s arid regions and found little differences between present and future scenar-
ios for groundwater recharging. In Brazil, De Moura et al. (De Moura et al., 2020)
examined a healthy watershed and discovered that sufficient water may still be
accessible despite a reduction in minimum flow levels. However, they cautioned
that severe climate change could exacerbate water stress, a significant issue under
their RCP8.5 scenario in contrast to RCP4.5.

Andersson et al. (Andersson et al., 2006) observed a decline in annual river flow
in Africa’s Okavango River, with anticipated losses of approximately 13% - 20%
from 2050 to 2080. Balcha et al. (Balcha et al., 2023) investigated the potential
impacts of climate change on the water balance in the lakes basin of Ethiopia’s
Central Rift Valley. They saw slight increases in anticipated rainfall, but confirmed
that elevated temperatures are undoubtedly forthcoming. Current considerations
on irrigation strategies in Asia, particularly in India, highlight concerns related to
climate change, as increased precipitation may lead to heightened flooding, while
diminished surface runoff could adversely impact irrigation systems. The situa-
tion in Africa is complex as well. Groundwater resources are expected to decline

in conjunction with surface runoff and precipitation as a result of climate change.

4. Adaptation and Mitigation Strategies
4.1. Economic Benefits of Mitigation

Financial gains from investing in climate mitigation techniques can be significant.
By 2030, shifting to a low-carbon economy would boost the global economy by
$26 trillion, according to the Global Commission on the Economy and Climate
(Global Commission on the Economy and Climate, 2018). Stern’s (Stern, 2007)
analysis emphasizes the potential benefits of aggressive climate action, including

increased energy security, reduced energy prices, and job creation.

4.2. Climate Change Can Be Halted While Boosting the Economy

The business community was first hesitant to address global climate change, but
a growing amount of research and efforts indicates that this is a rare chance for
both sustainable development and economic success. Adopting bold climate pol-
icies may result in profits of USD $26 trillion by 2030 and the creation of 65 mil-
lion new employment in low-carbon sectors, according to research released in late
2018 by the World Commission on the Economy and Climate (Development, 2018).
In order to create a more robust and advantageous growth model, the paper high-
lights the necessity of a structural shift across five important economic sectors:

1) Smarter Urban Developments: By making cities more compact, linked, and
coordinated, the world can potentially save up to $17 billion by 2050 and boost
economic growth by providing better access to housing and employment oppor-
tunities.

2) Clean Energy Systems: An extra billion people could receive contemporary
energy services by decarbonizing the energy system and utilizing decentralized,

digital electrification technologies.
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3) Smart Water Management: By 2050, the GDP (Gross Domestic Product)
might drop by as much as 6% in areas where there is a water scarcity. By using
water more wisely, developing technology, and making investments in public in-
frastructure, this trend can be stopped.

4) Sustainable Land Use: Adopting stricter forestry regulations and switching
to more environmentally friendly farming methods might result in yearly eco-
nomic gains of about USD $2 billion.

5) Circular Industrial Economy: After the initial usage, 95% of the materials
worth plastic packaging or USD $120 billion annually are wasted. Policies that
encourage the more economical and efficient use of resources could increase
world trade while lowering pollution and waste. Within the next two to three
years, leaders in the public and commercial sectors are urged by the Global Com-
mission on the Economy and Climate to put these crucial steps into action. To
ensure equitable growth and a just transition, this involves putting a price on car-
bon emissions, making it mandatory for businesses to disclose financial risks re-
lated to climate change, stepping up investments in sustainable infrastructure, uti-
lizing private sector innovation, boosting value chain transparency, and putting
people first.

According to the United Nations Organization (UNO), there is still time to stop
climate change and lessen its disastrous impacts. The organizational and techno-
logical capacities of humanity enable us to confront and repair the harm done to

the world and to nature.

5. Conclusion and Policy Implications

Economic growth, agricultural production, poverty, food security, health, water
resources, and the energy sector are some of the socioeconomic variables that are
impacted by climate change. Data used in this study comes from studies that have
already been published and used to statistically assess the possible future effects of
climate change on these components.

There is a large gap in the literature on a comprehensive analysis of all these
indicators, even though researchers have looked at different parts of them inde-
pendently to understand the consequences of climate change. Because of the wide-
spread belief that emerging economies, particularly those in Africa, will bear the
brunt of climate change, that is where the bulk of this paper’s attention is directed.
Problems like membership fees prevented us from reviewing all relevant work, no
matter how hard we tried. Therefore, we acknowledge that this report may not
contain all relevant information.

This investigation allows for the deduction of numerous conclusions. It is ex-
pected that there will be winners and losers in terms of GDP consequences. The
research suggests that while wealthy economies might see short-term gains, these
advantages should eventually wane. On the other hand, even in the medium run,
the costs are probably going to be more than the advantages for emerging nations,

and this tendency is only going to get worse. Furthermore, considerable effects are
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detected at the subregional and national levels, underlining the significance of lo-
calized analysis in understanding the economic ramifications of climate change,
even when the overall expected impact of climate change on global GDP may seem
minor.

Economic growth, agricultural production, poverty, food security, health, water
resources, and the energy sector are some of the socioeconomic variables that are
impacted by climate change. Data used in this study comes from studies that have
already been published and used to statistically assess the possible future effects of
climate change on these components. There is a large gap in the literature on a
comprehensive analysis of all these indicators, even though researchers have
looked at different parts of them independently to understand the consequences
of climate change. Because of the widespread belief that emerging economies, par-
ticularly those in Africa, will bear the brunt of climate change, that is where the
bulk of this paper’s attention is directed. Problems like membership fees pre-
vented us from reviewing all relevant work, no matter how hard we tried. There-
fore, we acknowledge that this report may not contain all relevant information.

Research keeps showing that the agriculture industry is especially susceptible to
the effects of climate change. A fall in the value of farmland and a rise in food
insecurity are possible outcomes. Although it is widely agreed upon that increas-
ing temperatures would have a negative impact on productivity and crop yields,
increased precipitation levels have the potential to improve crop yields in the fu-
ture. There is ample evidence that climate change affects rice production, indicat-
ing that major rice-producing nations would probably experience serious difficul-
ties. On the other hand, results on crops like millet, sorghum, and maize indicate
significant variability and no discernible trends, making the effects on these crops
less certain. Notably, decreased food yields due to climate change are a problem
for both developed and developing countries; however, the hazard seems to be
greater in developing economies, particularly in Africa.

According to regional estimates, by 2030 and 2050, agricultural yields could
range significantly between regions due to climate change. Crop yield reductions
ranging from —0.6 percent to -10.8 percent are predicted for the rest of the world,
gains of 1 percent to 14 percent for Latin America, and decreases of —2.9 percent
to —18 percent for Africa. In particular, it is predicted that crop output declines in
Africa will range from 2.9% to 5% by 2030 and then from 6.8% to 18% beyond
2050. Africa’s West and East are seen as being especially susceptible.

The type of crop and its geographic location have a major impact on how cli-
mate change affects crop production. For example, different crops in Africa, such
as sorghum and maize, show different degrees of resistance to climate change,
which emphasizes the significance of spatial dynamics in determining effects on
production. Furthermore, because rainfed crops are dependent on steady rainfall,
it is expected that they will suffer more than irrigated crops. Crop prices are pre-
dicted to rise as a result of this general drop in yields, maybe by a factor of 10% to
100%.
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Furthermore, there is ample evidence from studies on how climate change af-
fects agricultural value to suggest that while higher precipitation may improve
farmland value, rising temperatures will have the opposite impact. It is anticipated
that the value of smaller landholdings will drop more than that of bigger ones. It
is also mentioned that long-term effects on agricultural value are anticipated to be
more severe than medium-term effects.

There will likely be more people suffering from extreme hunger, undernourish-
ment, and lower income levels as a result of the reduction in agricultural produc-
tivity brought on by climate change. A far greater number of people would prob-
ably experience extreme hunger if global warming is allowed to go unchecked,
with poor nations likely to be more affected than industrialized ones. Africa is
expected to be the developing continent most severely affected by hunger-related
problems. According to research, the medium- to long-term effects of climate
change may put over 200 million people in Africa in danger of acute starvation.

Furthermore, it is predicted that undernourishment will worsen due to the con-
sequences of climate change in the future, especially in areas like Asia, Latin Amer-
ica, and Africa. The economic sustainability of the agriculture industry is also un-
der jeopardy, as predictions indicate that losses from climate change could surpass
thirty percent of crop income for developing nations. This scenario carries a con-
siderable risk of plunging a large number of people into poverty because agricul-
ture provides a livelihood for a significant section of the population in emerging
nations. Research indicates that, in comparison to non-climate change scenarios,
poverty rates in Africa may increase by 20 to 30 percent.

The hydrological cycle is being significantly impacted by climate change, which
will alter precipitation patterns, groundwater availability, and streamflow amount
and timing. Although these changes are seen around the world, different areas and
nations experience them in very different ways. The increasing likelihood of
floods is a bigger problem associated with climate change in Asia than any possible
effects on irrigation systems. In contrast, water shortage is a major issue in Africa
and is expected to become even more severe in the case of severe climate change.
More than half a million people may experience water scarcity as a result of these
developments.

Particularly in less developed countries with weaker health care systems, cli-
mate change has serious consequences for people’s physical and mental well-be-
ing. Scientists are in agreement that global warming is a factor in the worsening
health situation and the increasing mortality toll. The severity of the health effects
of climate change is proportional to its duration and severity. It should be noted
that the negative health impacts are expected to be more pronounced in extreme
climate scenarios in comparison to less extreme ones. It is also expected to have
significant long-term implications on health. It is projected that nations with inad-
equate health infrastructures will bear the brunt of these effects, since the costs to
health from climate change will surpass $2 billion by 2030. Finally, climate change
poses a significant risk to energy security, especially in developing countries. It is
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generally believed that as temperatures rise, energy consumption will also rise,
and this effect is most apparent on the demand side. Heating and cooling demands
are likely to rise in response to warmer weather, further taxing energy resources
in these regions. When it comes to the supply side, though, the data is more com-
plex and varies by both the geography and the specific energy source being con-
sidered. Nearly everyone agrees that climate change reduces the efficiency of some
renewable energy sources like solar, wind, and thermal power; however, how it
will affect others, like hydropower and biofuels, is less obvious. Significantly, solar
panels maintain their effectiveness throughout a range of climate conditions, lead-
ing many to believe that the impact of climate change on solar energy generation
is minimal. In addition, this review has shed light on the potential effects of cli-
mate change on a number of socioeconomic indices. Developed and emerging
economies alike may feel the pinch in the long run, even while certain areas may
benefit and others may lose out in the short term. Climate change consequences
on socioeconomic indices are complex and multi-faceted, with conflicting results
reported in the literature. This is particularly true in the case of developing na-
tions. It is possible that the varied model assumptions and estimation methodol-
ogies used in these studies, along with different starting conditions such as wealth,
temperature, sickness burdens, and sectoral outputs, are to blame for this variety.

The negative impacts of climate change are confirmed to be more severe in
emerging economies especially in Africa than in industrialized countries across all
metrics that were looked at. These regional differences emphasize how important
it is to plan initiatives for climate adaptation that take local settings into consid-
eration. These differences also imply that some sectors may require priority atten-
tion even in the most impacted regions, like Africa. As a result, it is crucial to
concentrate on these high-priority areas that are most susceptible to the effects of

climate change when developing plans for adaptation.
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tors of climate change. Each category had different keywords as it is shown in
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socioeconomic indicators from different literatures. The third step was to Find the

most pertinent research required sifting through the collected data. The objective
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of this methodical approach is to guarantee a thorough comprehension of the in-
teraction between socioeconomic variables and climate change in developing na-
tions, thereby aiding in the creation of efficacious resilience and adaptation tac-
tics. The literatures were examined broadly, without limitation in terms of period

or context.
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