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Abstract 

This paper examined the challenges of climate change and prospects of harnessing 

opportunities from the challenges to advance the socioeconomic development and 

sustainability of Sub-Saharan African countries. The methodology of the study is 

exploratory, involving a comprehensive survey and review of conceptual and empirical 

literature on the nature and manifestations of climate, environment and social changes and 

the dynamic relationships between climate change, the environment and social change. 

From the information gathered on how climate change impacts on the environment and 

how environmental changes impact on the climate and how both changes collectively 

impact on social change and the economy, the authors identified potential opportunities 

that can be harnessed to advance the economy of Sub Sahara Africa. The exploratory 

literature review revealed  that though the interdependent cause and effects of the complex 

interwoven relationships between man, climate and environment have negative effects on 

the socio economy, scientists, sociologists, economists, state and non-state actors and their 

institutions should not remain passive and should not only try to counter or mitigate the 

negative effects but should as well explore and harness potential opportunities such as 

investment on cost effective renewable energy projects, development of carbon finance 

markets for sale of carbon credits through massive agricultural plantations, clusters of 

energy efficient industrial SMEs, developing technology capable of reducing pollution and 

converting waste to wealth projects.  
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Introduction 

The world’s climate has been naturally 
configured to aid man’s existence (Klein 
and Muller (2012) but over time and to a 
large extent, man, has altered these 
configurations through human induced 

actions bringing about climate change 
(IOM, 2015). Intergovernmental Panel on 
Climate Change (IPCC, 2014) defined 
climate change as changes in climate that 
are identifiable and measurable variability 
of climatic properties that are observed 
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over many decades. These changes are 
perceived as the unfriendly reaction of the 
environment towards man’s unfriendly 
actions on the environment through his 
activities.  

Industrialization, mining, 
transportation, farming and other 
activities affect the environment through 
emissions which according to Ubi-Abai 
and Enobong (2020) generate greenhouse 
gases such as carbon dioxide (CO2), 
nitrous oxide (N2O,) and methane (CH4) 

that increase atmospheric pollution 
leading to global warming, rising sea 
levels, changes in rainfall patterns, gully 
erosions and flooding in several countries 
(Sivaramanan and Kotaguma, 2019). 
Aaron (2011) finds that environment 
change contributes to infrastructural 
challenges, adverse weather conditions, 
decreasing agricultural productivity with 
negative effects on the economy of many 
countries. 

The seriousness of climate change and 
its consequences to the earth and its 
inhabitants have attracted several research 
studies that include Alagidede et al. 
(2015), Okojie and Asekome (2020), 
Ebele and Emodi (2016), Abidoye and 
Odusola (2015). However, most of the 
studies have been focused on climate 
change and its negative effects on man and 
the environment and strategies to mitigate 
such effects. Not much emphasis has been 
focused on how to explore potential 
opportunities from climate change and 
harness them to advance the economy of 
developing countries particularly Sub-
Saharan Africa. The objective of this 
paper is to attempt to address this gap by 
focusing not only on the mitigating 
strategies but also   identifying and 
harnessing opportunities to advancing the 
economy of Sub Sahara African countries. 
 

Methodology 

The methodology of the study was 
exploratory. It involved a comprehensive 
survey and review of conceptual, 
theoretical, empirical literature and 
research evidences from several studies 
and reports including Alagidede et al. 
(2015), Okojie and Asekome (2020), 
Ebele and Emodi (2016), Abidoye and 
Odusola (2015) as well as UNEP (2013), 
IPCC (2014), DFID (2009) and WMO 
(2007) on the nature, evidences or 
manifestations of climate, environment 
and social changes and the dynamic 
interdependent relationships between 
climate change, the environment and 
social change. From the information 
gathered on the causes and effects on how 
climate change impacts on the 
environment and how environmental 
changes impact on the climate and how 
both changes collectively impact on social 
change and ultimately on the economy of 
Sub-Saharan Africa, the authors identified 
and recommended various potential 
opportunities that could be harnessed and 
channeled into the socioeconomic 
advancement of Sub Sahara African. 
Concept of Climate Change 

Climate change is a manifestation of 
variations in the eco-system and 
environmental temperatures with 
consequences upon human as well as on 
economic growth and social changes 
(Ishida et al., (2014) such as 
desertification, migration, competition for 
arable lands and conflicts in the use of 
natural resources, (Aaron S: 2011) as 
demonstrated in the farming and herding 
communities in Nigeria and other 
countries like Niger, Mali and Chad 
(Obioha, 2008). 

The consequences of climate change 
are not restricted to environmental 
degradation but as well affect human 
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health through severe heat waves resulting 
from high temperatures, drought, 
desertification, lack of clean drinking 
water leading to illness, malnutrition, 
under nutrition and the associated high 
rate of morbidity and mortality (Okojie 
and Asekome, 2020), Usman and Ibrahim 
(2013) and Ebele and Emodi (2016) as 
manifested in countries like Ethiopia, 
Sudan and Mali, Chad and Niger. 
 

 

 

Theories of Climate Change 

Climate change theories have been 
classified into seven consisting of 
Anthropogenic, Global warming, Bio-
thermostat, Cloud formation, Human 
activities aside Green House Gases, Ocean 
currents, Planetary motions and Solar 
variability (Bast, 2010), (Ettah and Ubi-
Abai, 2017). Though, changes in climate 
globally are complex, they are tied into 
two major sources: bio geographical 
(natural) and anthropogenic (human 
activities) factors. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adopted and modified from Odjugo (2010) and Ebele and Emodi (2016) 

 

The Environment 

The physical environment is 
essentially the host for economic activities 
some of which induce climate change and 
such induced changes in climatic 
conditions in turn impact on the 
environment. The impact of these changes 
is manifested in atmospheric pollution, 
heat waves, desertification and in severe 
cases attendant migration of man and his 

livestock (Ettah and Ubi-Abai, 2017, 
Olaniyi et al., 2013). These changes also 
impact on social activities as well as on 
economic activities (Okojie and Asekome, 
2020). While climate change poses a 
universal problem, Sub Sahara African 
countries are more vulnerable unlike the 
more developed countries that are able to 
mitigate the effects of climate change due 
to their technological advancement and 
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adaptation capability (Lanzafame, 2012; 
Kumar and Managi (2014) 
Climate Change and Environmental 

Change 

Economic activities that bring about 
growth and development are carried out 
within the environment and such activities 
are hugely affected by climate change. 
These activities according to Alagidede et 

al. (2015) tend to shape the environment 
through anthropogenic global warming 
(AGW) while the environment also 
impacts and shapes man’s activities that 
sometimes call for adaptation or 
migration.  

While the environment plays host to 
man and his activities, man and his 
activities and behaviour tend to create 
deleterious effects that are not friendly to 
the environment. Environmental 
sustainability in line with the 2005 World 
Summit on Social Development 
recognizes the need to addresses three 
pillars of environmental friendliness, 
profit generation for economic survival 
and the social pillar that addresses social 
development (Akari, 2017).   
Social Change 

Social change according to Akunjobi 
and Jack (2017) is the deviation from 
existing norms in reaction to felt needs, 
societal pressure, new social or economic 
challenges, rapid population growth, 
migration (diffusion), industrialization, 
inventions,  urbanization, emergence of 
western education, challenges of climate 
change and attendant adaptations, 
technology and globalization as well as 
generational changes affecting societal 
relationships, language, marriages and 
cultural heritage (Straza and Lui, 2018). 
Social Change and Social Conflicts 

Evidence of social change includes the 
social and ethno-religion conflicts, 
farmer/herder conflicts; land and 

boundary disputes some of which are 
instigated from forced migration, 
increased poverty, disruption of family 
cohesiveness as well as cultural and socio-
economic dislocations (Adger et al., 
2009). Conflicts and wars arising from 
such changes have been very common in 
Sub Sahara Africa, including Nigeria, 
Burundi; Rwanda etc leading to   illegal 
migration across the Sahara to European 
countries.  
Can There Be a Co-existence Between 

Climate Change and Economic Growth?  

Evidence from literature reveals that 
there has not been a consensus on whether 
economic growth and environmental 
sustainability can co-exist.  There have 
been two schools of thought on the 
relationship between climate change, 
environment and economic growth. Some 
adherents of capitalist or optimistic view 
argue that economic growth is not 
compatible with environmental 
sustainability (Federico, 2018; Landler 
and Sengupta, 2020). They argue that 
economic growth is desirable and that man 
must carry out economic activities 
notwithstanding the potential 
consequences on climate and the 
environment with the implication that to 
drive economic growth, social scientists, 
governments and non-state actors ought to 
remain passive while climate change 
continues to take its natural course. 

The pessimistic school of thought or 
adherents to environmental conservatism 
believes that environmental sustainability 
is compatible with economic growth and 
argue that social scientists, government 
and non-state actors should not remain 
passive on climate change. They contend 
that it is an irony to pursue economic 
growth at the expense of the environment 
that if the capitalist attitude is sustained, it 
is evident from literature that a 1% 
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increase in the temperature has the power 
to reduce the GDP of SSA by about 
0.13%, (Alagidede, 2016) and that a 0.1m 
rise in sea level could induce 3,000km of 
ocean surge on coastal communities in the 
Nigeria Niger Delta area.  

Studies by Abidoye and Odusola 
(2015) using annual data in a cross section 
of 34 countries in Africa revealed that 
countries like Sudan, Botswana and Niger 
experienced substantial temperature 
increases ranging from 1 to over 3% 
between 1961 and 2009 that eventually 
reduced average GDP by 0.667% for 
every 1% rise in temperature.   

Empirical research by Nordhaus 
(2006) using G-Econ data base revealed 
that there is a negative correlation between 
climate change and output per capital and 
that geographical factors account for 
much of the differences in productivity 
between Africa and other more weather 
friendly countries of the world. Dell et al. 
(2008) using annual data for a period of 50 
years in various countries concluded that 
(i) global warning retards economic 
growth more significantly in developing 
countries (ii) that the growth rates are 
significantly lower in developing 
countries attributed to rising temperature 
and (iii) there are far more negative 
growth effects on agricultural 
productivity, aggregate investment and 
industrial output.  

In another study, Jones and Olken 
(2010) using panel data on 36 African 
countries from 1962 – 2000 and relying on 
autoregressive econometric model on 
climate change and growth revealed that 
climate change had negative effect on 
export trade most especially on 
agricultural commodity exports. 

In the face of the arguments on both 
sides, the middle course is that while 
economic growth is desirable, 

environmental protection or sustainability 
is also desirable as the world cannot afford 
to trade off economic growth with 
environmental sustainability (Cohen, 
2020) hence the need to pursue economic 
growth with social responsibility. 
The Effects of Climate Change on 

Agriculture  

Agriculture constitutes about 90% of 
the economic occupation of Sub Sahara 
Africa hence the deleterious effects of 
climate change on agriculture constitutes 
a great danger to the region. It affects the 
entire economy through its impact on 
incidence of poverty, social dislocations 
and communal conflicts (Obioha, 2008). 
Reports by the United Nations 
Environmental Programme (UNEP,2007) 
revealed that many countries in the 
Northern part of Sub Sahara African such 
as Chad, Mali, Niger, Central Africa 
Republic, Ethiopia, Burkina Faso, are 
threatened by desertification, livestock 
morbidity and mortality, crop failures and 
extreme heat waves that are harmful to 
vegetation and livestock due to severe 
climate change. 
Climate Change Mitigation Strategies 

From the details of the literature 
review, climate change is caused by two 
major factors natural and through the 
activities of man. Human activities may be 
curtailed by deliberate effort through 
behavioural and technological 
adjustments such as converting 
sunlight/heat to solar energy to generate 
electricity and power industrial activities 
including agricultural land cultivation and 
agro-processing, channeling flood water 
and conserving same for irrigation in dry 
farming terrains, turning waste disposal to 
organics manure for soil improvement, 
planting of trees mostly edible trees to 
generate revenues, reforestation to counter 
desert encroachment as well as 
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construction of floods channels to serve as 
transport routes or canals within urban 
cities.  
Climate Change Adaptation Planning  

According to Klein et al. (2007), 
changes in climate are usually concurrent 
with social changes and developments. 
Developments should be designed to 
include adaptations that are proactive and 
consistent with human priorities. Rather 
than being passive, developed and 
developing countries should embark on 
climate change adaptation planning 
towards economic resource efficiency and 
sustainability through a process of 
analyzing, selecting and prioritizing 
measures in response to climate change in 
line with the concept of mainstreaming 
adaptation (UNDP, 2011). The strategy 
focus is to increase resilience by 
identifying future climate risk, prioritizing 
and articulating cost effective actions to 
minimize the disastrous impact on the 
environment and the harmful effects of 
climate change.  
Harnessing Opportunities from Climate, 

Environment and Social Changes 

The meeting of the world leaders at the 
21st session of the conference of the 
United Nations Framework Convention 
on climate change (COP 21) in Parish 
exposed the world and particularly the 
private sectors to investment opportunities 
especially in the area of renewable energy 
and in climate smart investments. One 
major consensus of the Paris Agreement 
consisting of 191 countries is to provide 
financing to developing countries to 
mitigate climate change, strengthen   
resilience and enhance abilities to adapt to 
climate change effective from 4th 
November 2016.  
 

 

 

Investment Opportunities on Renewable 

Energy 

The Conference contributed greatly to 
highlighting climate finance opportunities 
for sustainable and renewable energy 
projects such as the green Climate Fund 
established to assist developing countries 
towards low emissions with a total of 
$10.3 billion in 2020 and climate resilient 
projects such as the Green Bond to support 
specific climate related or environmental 
projects. This is a huge sum of 
investments that shall generate 
employments, earnings and economic 
growth. 

In Sub Sahara Africa, with high 
number of daily sun hours and wind 
sources across the length and breadth of 
the region, renewable energy provides a 
great opportunity for growth in the areas 
of hydro, wind and solar energy as a 
source of electricity and nuclear energy. In 
the attempt to avoid carbon dioxide 
emission, there is the opportunity to invest 
heavily on the constructions of wind 
farms, water dams, solar panels, ocean 
waves to generate energy as sources of 
powering industrial activities.  
Oil and Gas Activities 

Environmental pollution can be 
reduced by stopping gas flaring in the 
Niger Delta of Nigeria and in other oil and 
gas producing countries in Sub Sahara 
Africa. Nigeria for example has over 200 
trillion cubic feet of proven gas reserves 
with 9th position world ranking that has 
generated over $114 billion during the 
past few years. Rather than flaring any 
portion of the gas, this can be totally 
harnessed into huge potential investment 
opportunities with lots of multiplier 
effects.   
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National Planning 

Developing countries should include 
climate change planning adaptation to 
national planning and budgeting. This 
involves encouraging the public and 
private sectors to invest in research and 
development communication, develop 
capacity for resilience, climate forecast 
and adaptation capacity building, 
development of innovative skills, creating 
new investment opportunities by the 
private sector with the possibility of 
attracting carbon credit financing as well 
as identifying new avenues and new 
markets for renewable energy sources that 
could generate billions of dollars to 
enhance economic growth.  
Social Development and 

Transformation Opportunities 

Positive social changes bring about 
social development and transformation. 
The strategy focus is to increase resilience 
to climate change by identifying future 
climate risk reduction social orientations, 
prioritizing and articulating cost-effective 
social adjustments and behavioural 
changes in order to minimize the 
disastrous impact on humans and the 
environment and encouraging ethno-
religious tolerance between migrants and 
host communities through information 
dissemination, education, social media 
and public enlightenment. This should go 
a long way to integrate socio cultural 
harmony and peaceful coexistence and 
socio-economic development  
Agriculture 

Agriculture is the main stay of most 
developing countries greatly affected by 
climate change but there are opportunities 
for development of drought resistant 
crops, promoting the development of 
dams for irrigation and renewable energy 
generation as well as reforestation, 
development of natural manure rather than 

chemical fertilizers, developing new agro 
industrial markets, innovative land use 
planning, index – based insurance and 
diversifying livestock types to cultivate in 
areas so endowed as well as identifying 
locally adapted livestock that survive in 
peculiar regions.  
Carbon Finance Opportunities for 

Agriculture and Community Projects 

There are opportunities for 
encouraging community tree planting 
with the provision of seedlings and 
capacity building in silvi-culture for 
restoration reforestation projects for 
carbon sequestration capable of attracting 
funding from the World Bank Bio Carbon 
Fund. The Mapanda and Uchindile Forest 
projects in Tanzania as well as the Acacia 
Senegal plantations can be replicated in 
other SSA countries. Such projects afford 
the high GHG emission private companies 
to purchase carbon credits and generate 
huge carbon revenues for re-investment in 
community projects that boost economic 
growth. 
Development of SME Clusters for Energy 

Efficiency and Cost Effectiveness 

In developing countries, SMEs attracts 
a high share of energy demand for 
production activities. In order to enhance 
energy cost efficiency, SMEs should be 
organized into clusters or industrial parks 
for the use of renewable energy sources 
like solar wind, hydro power, wave and 
power generated from waste re-cycling 
instead of fossil fuel. This also provides 
opportunities for investment with 
multiplier effects that may attract carbon 
credit financing.  
Carbon Finance from Financial 

Institutions 

There is the opportunity in Sub Sahara 
Africa for International Development 
Financial Institutions to key into the 
innovative areas of carbon financing 
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(carbon credits) and would provide 
various sources of finance for 
infrastructural development as well as 
floating of green bonds for financing clean 
energy, green construction and innovative 
products in line with Clean Development 
Mechanism (CDM) as stipulated in the 
Kyoto Protocol.  

This implies that potential 
opportunities that can be explored from 
climate change include the development 
of carbon markets where corporate 
organizations buy and sell carbon credits 
as well as other innovative financial 
derivative products through which 
hundreds of billions of dollars shall be 
made available to promote clean energy 
and energy efficiency as revealed during 
the 21st session of the Conference of the 
Parties to the United Nations Framework 
Convention on climate change (COP 21).    
Technological Innovations 

Rather than using fuels for industrial 
production, manufacturing companies 
have great opportunities of converting 
industrial machines that can be powered 
by liquefied gases that are far cheaper with 
less pollution than diesels. This involves 
the development of light weight 
technologies and inventions through 
research and development that could 
reduce waste generation as well as 
converting waste to useful products with 
the prospects of higher employment and 
economic activities for economic growth 
and sustainability (Azar and Sauden, 
2011) 
Carbon Offsetting Opportunities 

This implies compensating for 
emission that the company cannot avoid 
generating and paying to another company 
to generate less carbon described as 
carbon offsetting. The potential 
opportunity here is that companies that 
generate high emissions that want to 

reduce emissions will purchase and pay to 
those that emit less carbon. 
 

Comments/Conclusion 

This paper has examined climate 
change, environment and social changes 
and how climate change impact on the 
environment and how environment and 
climate change impact on social change 
and their implications for socio economic 
development and sustainability in Sub 
Sahara Africa. The authors have not only 
highlighted the challenges posed by these 
changes, but as well identified and 
proffered mitigations and opportunities 
that can be harnessed from the challenges 
towards advancing socio economic 
development and sustainability in Sub 
Sahara African. 

The authors observe the need to 
remedy and mitigate the negative 
consequences caused by the interacting 
changes on human lives, the environment 
and the socio economy of developing 
countries and recommends that scientists, 
state and non-state actors and researchers 
need not be passive. Based on the 
comprehensive and investigative review 
of existing evidences from academic 
materials on Sub Sahara Africa, the paper 
suggests that rather than being passive that 
climate change is inevitable and cannot 
co-exist with economic growth in both 
developed and developing countries, the 
challenge before social scientists, state 
and none state actors is to devise proactive 
strategies and actions not only to mitigate 
the devastating effects of climate change 
but as well as to harness opportunities 
from climate change to foster 
socioeconomic advancement and 
sustainability as highlighted in this paper. 

The paper is concluded by 
recommending amongst others 
reforestation with opportunities  for 
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carbon finance credits, carbon 
sequestration projects capable of 
attracting funding from the World Bank 
Bio Carbon Fund, converting gas flaring 
in oil and gas producing countries into 
domestic and industrial uses with 
prospects for high foreign exchange 
earnings and employment opportunities, 
technological innovations such as the 
development of light weight technologies 
and inventions through research and 
development that could reduce waste 
generation as well as converting waste to 
useful products capable of generating 
huge employment opportunities, 
development of SME clusters for energy 
efficiency and cost effectiveness, 
integration of adaptation strategies into 
national planning, budgeting and 
investment by the public and private 
sectors capable of advancing the economy 
with several multiplier effects. 
 

Contribution to Knowledge 

Most previous studies on climate 
change have been directed on the 
challenges and impact of climate change 
on economic growth and measures to 
mitigate the effects of climate change on 
the environment and its inhabitants. 
Emphasis has not been placed on 
exploring the potential benefits in spite of 
the challenges. In addition to contributing 
to the on–going discussions on climate 
change and its effects on the environment 
and socioeconomic implications, this 
paper identified several potential 
opportunities from the effects of climate, 
environment and social changes and 
highlighted how such opportunities can be 
harnessed and channeled into advancing 
the socio-economic advancement of 
developing countries particularly in Sub 
Sahara Africa. 
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