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Abstract 

Africa is considered as the most vulnerable continent to climate change in the world. 

This study assesses the impacts of climate change on the African continent using a qualitative 

approach. Evidence from the sample studies selected for this study reveals climate change 

affects infrastructure, human health, the ecosystem in Africa. In addition, climate change has 

led to the displacement of inhabitants of most affected regions. Most common climate events 

in Africa are drought, flooding, desertification and land degradation. While efforts by the 

African governments and international organizations have been intensified in reducing the 

impacts of climate change, there are still some barrier and limitation to adaptation. 
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Introduction 

In Africa, climate change is a reality(Besada & Sewankambo, 2009). The 

Intergovernmental Panel on Climate Change (IPCC) has predicted that temperatures across 

Africa are expected to increase by 2 – 60C within the next 100 years and rainfall variability is 

expected to increase, resulting in regular flooding (Hulme, Doherty, Ngara, New, & Lister, 

2001). The IPCC report on Regional Climate Projections of 2007 states that by 2050 the 

average temperatures in Africa continent are expected to rise by 1.5 – 30C and, the warming 

of Africa is very likely to be severe than other regions (Collier,Conway, & Venables, 2008; 

Gemeda & Sima, 2015). The United Nations Framework Convention on Climate Change 

(UNFCCC) defined climate change as “a change of climate that is attributed directly or 

indirectly to human activity that alters the composition of the global atmosphere and that is in 

addition to natural climate variability observed over comparable time periods” (UNFCCC, 

2007b, p. 2).  

The impacts of climate change in Africa are so worrisome that studies have 

considered the continent as the most vulnerable in the world. For instance, Africa has been 

classified as one of the regions of the world most vulnerable to the impacts of climate change 
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owing to its high exposure and poor adaptive capacity (Niang et al., 2014). One continent of 

the world where the impact of climate change is hitting hard is Africa(Clements, 2009; World 

Wide Fund For Nature, 2006). Countries in Africa are more affected by climate change due 

to the dependence on agriculture as well as their poor financial, technical and institutional 

capacity to adapt (Huq et al., 2004; Nordhaus, 2006; Rose, 2015; Singh & Purohit, 2014). 

Climate change, land degradation and desertification are expected to affect African countries 

(Hummel, 2015). 

Agriculture is considered as the largest main economic activities in Africa and it 

provides employment for approximately 60 percent of the African population, and more than 

50 percent of GDP in some countries (Collier et al., 2008). Most countries in Africa that 

mainly depend on agriculture, climate change will pose considerable risks to their livelihood 

(Hummel,2015). The elongated and heightened droughts in Eastern Africa; exceptional 

floods in Western Africa; reduction of rainforests in equatorial Africa; and a rise in ocean 

acidity across Africa’s southern coast and coupled with extremely altered weather patterns 

and climate extreme events threaten agricultural production and food security, health, water 

and energy security, which as a result weaken African’s capacity to grow and develop(Besada 

& Sewankambo, 2009). Africa has been the lowest source of GHG emission owing to the 

lack of industrial development(Gemeda & Sima, 2015). However, it is the most vulnerable to 

the impacts of climate change (Bewket, 2012; Clements, 2009; Hummel, 2015; Huq et al., 

2004; Niang et al., 2014; Nordhaus, 2006; Rose, 2015; Singh & Purohit, 2014). 

The goal of this paper is in three-fold. Firstly, it assesses the evidence of climate change 

effects on African countries. Secondly, it highlighted some measures vis ὰ vis adaptation and 

mitigation strategies employed by African nations and other stakeholders. Lastly, it reviews 

the barriers and limitations to adaptation in Africa.  

 

MATERIALS AND METHODS 

This section of the paper outlines the methodological approach that was employed 

which consists of the study area and data collection strategy.  

Study area  

Africa is the second largest continent and it is bounded on the west by the Atlantic 

Ocean, on the north by the Mediterranean Sea, on the east by the Red Sea and the Indian 

Ocean while on the south by the blending waters of the Atlantic and Indian 

Oceans(Mabogunje et al., n.d.;National Geographic Society, 2012). 
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Figure 1: Examples of present and possible future impact and vulnerabilities connected with 

climate variability and climate change for Africa 

 
Source: (IPCC, 2007, p. 451) 

 
Africa’s total landmass is around 11,724.000 square miles (30,365.000 square km), 

and the continent is measures approximately 5,00 miles (8,00 km) from the north to south and 

around 4, 600 miles (7,400 km) from the east to west (Mabogunje et al., n.d.) 

Africa’s population has been increasing from its estimated 478 million in the 1980s to the 

recent estimate of nearly 1.2 billion and is predicted to rise to 1.5 billion by 2025 and 2.4 

billion by 2050 (United Nations, 2016).Migration has been increasing in Africa. The United 

Nations states that: 

African countries are concurrently countries of origin, transit and 

destination. The most prominent form of migration in the region is labour 

migration, followed by forced migration, besides irregular and transit 

migration. In the period 1980-1985, the continent experienced a net 

migration rate of -0.8, which translates into -2.1 million persons. In the 
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period 2010-2015, however, the net migration rate changed only slightly 

to -0.5, an equivalent of 2.9 million persons (United Nations, 2016, p. 20). 

Most African countries had a net loss of people owing to migration, it is well-defined 

that countries with a record of political turmoil and insecurity have contributed extensively to 

the negative net migration rates in those parts of the continent (United Nations, 2016). 

Environmental scientists think Africa is more vulnerable to climate change owing to its high 

poverty rates, water scarcity and rain-fed agricultural production (Wild, 2015b) The argument 

is “based on two things: geographically and climatically Africa is exposed…Africa in general 

is already quite hot. Heat it up more and it’s just downhill for animal production, plant 

production and human health” (Wild, 2015a). Additionally, some parts of subtropical and 

central Africa had before now shown a strong increase in temperature between 1961 and 

2010(Wild, 2015a). 

 

Data 

The collection of relevant literature for this study was done electronically. The search 

was conducted on google search engine with “Impact of Climate Change in Africa” as the 

title for existing literature. Furthermore, electronic search for climate change impact literature 

was conducted in African countries that are predominantly had been affected by climate 

change. Google search engine helped in identifying major sources of data. These sources 

encompassed studies from the UN Reports, journals from scientific publications, online 

websites and Conference/Discussion/Working Papers. Furthermore, data were also collected 

from cited literature for the sample studies of this paper. The current study isqualitative 

nature and employs the blending of quantitative and qualitative evidence assessing the 

impacts of climate change in Africa.  

 

RESULTS  

 The section of the paper review some of the impacts of climate change in Africa. 

Impact of Climate Change in Africa: Assessing the evidence  

 Climate change affects different aspects of the African cities, such as infrastructure, 

ecosystem and economic development. The effects depend on the characteristics, location 

and adaptive capacity of the city. 

Impact on infrastructure 

 Urban cities depend on various types of infrastructure such as roads and bridges, power 

stations and water. Environmental conditions such as flood, landslides and heavy rainfalls can 
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ravage city’s infrastructure. Existing literature has provided insights about the possible 

economic-wide consequences of harsh climate events that affect road networks in Africa, 

mostly consequences for food security(Cervigni, Losos, Chinowsky, & Neumann, 2016). For 

instance, in Burkina Faso, maize price fluctuation is found to be utmost in rural markets with 

poorly connected roads (Ndiaye, d’Hôtel Elodie, & Le Cotty, 2015). As climatic change 

intensity decreases connectivity, this raises the possibility of food shortage and economic 

shocks to vulnerable communities (Cervigni et al., 2016). Power stations are not spared when 

climate change hit any parts of Africa. Between 1999 and 2002 in Kenya, droughts extremely 

affected hydropower generation, and in 2000 capacity with down by 25 percent (Besada 

&Sewankambo, 2009). In Ghana, the water level at the Akosombo dam decreased to the 

minimum level of 240 feet and this resulted in a reduction in power generation. Just like 

Ghana, Uganda, Ethiopia and Tanzania experienced droughts which affected the water levels 

in their dams and which led to low hydropower generation (Besada & Sewankambo, 

2009;Karekezi, Kamani, Onguru, & Kithyoma, 2012). 

Impact on human health 

 Climate variability affects the main determinants of human health (Clements, 2009; 

World Wide Fund For Nature, 2006). Scientists have argued that climate change can affect 

human health negatively since it may modify the transmission of diseases such as cholera, 

malaria and meningitis. Furthermore, climate change leads to contaminated water supplies 

which in turn can increase the prevalence of certain diseases. Climate change is expected to 

aggravate the incidence and intensity of impending disease outbreaks. It is established that 

climate change and harsh weather conditions such as high temperature and severe rainfall 

events, are precarious factors in initiating malaria epidemics in Kenya, Uganda, Ethiopia, 

Tanzania, Rwanda and Madagascar (Zhou, Minakawa, Githeko, & Yan, 2004). The 

frequency and sternness of malaria epidemics in East Africa at present appear to have swell 

in correlation with the increasing occurrence, magnitude and perseverance of the El Nano 

phenomenon throughout the past 20 to 30 decades (Abeygunawardena et al., 2009). Poor 

water and sanitation are connected to climate-induced droughts and flood, according to WHO 

and UNICEF, account for over 20 percent of the problem of disease in the Africa’s continent 

(Besada & Sewankambo, 2009). Diarrhoea is a leading cause of health problem in Africa 

(Besada & Sewankambo, 2009; Clements, 2009). In 2008, it affected several millions of 

people (WHO, 2008). Extreme day-to-day temperature could bring about increase in food 

poisoning thus leading to increased diarrhoea situations (Clements, 2009). Nevertheless, this 
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is hard to predict precisely due to the numerous causes of diarrhoea (Warren, Arnell,Nicholls, 

Levy, & Price, 2006). 

Impact on ecosystem 

 Climate change can affect the ecosystems and the important services they provide such 

as oxygen production and protection from flooding. Furthermore, climate change will 

decrease biodiversity and wetland region and lead to loss of soil and trees. The poor and 

vulnerable communities are often depending mostly on the ecosystem services and are 

probably to be the most affected by the impacts of climate change. There is increasing 

evidence that climate change is affecting forests and forest ecosystems in Africa, and as well 

as the livelihoods of the forest-dependent communities and the national economic activities 

that rely on vegetation services(Chidumayo, Okali, Kowero, & Larwanou, 2011). For 

example, in a study of climate change impact on ecosystem services and livelihoods in Ghana 

(Boon & Ahenkan,2012)using secondary and primary data, they found the steady declining in 

the production of cocoa between 1990 and 2009 owing to the persistent reduction in rainfall 

patterns and high temperatures and lingering droughts. They also found the impact of climate 

change on the community water supplies in terms of quality and availability (Boon & 

Ahenkan, 2012). Supporting Boon & Ahenkan's (2012)findings are those of Dube, Moyo and 

Nyathi whose work found, using state of the art review, that in the context of climate 

variability led to declining agricultural yields and a reduction of biodiversity in Africa 

(Dube,Moyo, & Nyathi, 2016). Similar studies that have found the correlation between 

climate change impact and ecosystems in Africa include (Chidumayo, 2005; Erasmus, Van 

Jaarsveld, Chown, Kshatriya, & Wessels, 2002; Lovett, Midgley, & Barnard, 2005; 

Vanacker, Linderman, Lupo, Flasse, & Lambin, 2005). 

Impact on food and water security 

 Climate change will lead to the reduction in food production in some parts of Africa by 

way of changes in rainfall patterns and temperatures. Also, water resources will be affected 

by features such as increased demand and decreased groundwater recharge. The is a strong 

correlation between climate change and East African livelihoods (World Wide Fund For 

Nature, 2006).For instance, between 1996 to 2003, there has been a reduction in rainfall of 

50-150 mm for each season and a corresponding reduction in maize and sorghum production 

across most of the eastern Africancountries (Funk et al., 2005). Similarly, Ethiopia, Kenya 

and Somalia have been harshly affected by persistent droughts and livestock losses have 

thrown almost 11 million people dependent on livestock for their livelihoods into a critical 
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moment prompted a mass migration of herdsmen out of climate change affected regions 

(Besada & Sewankambo, 2009). Water is an indispensable and fundamental resource in 

Africa for different sectors (UNECA-ACPC, 2011). Climate change exhibits itself through 

the means of water by affecting rainfall, temperature and evaporation (UNECA-ACPC, 

2011). For example, a study on the effects of climate change on hydrology and irrigation in 

portions of the four riparian countries around the basin: Botswana, Mozambique, South 

Africa and Zimbabwe. The findings indicate that water resource of the Limpopo River Basin 

is already stressed under the present day climate conditions(Zhu & Ringler, 2010). Similarly, 

Lake Chad lost more than 50 percent of its water some years back, in the meantime, it is an 

important source for fresh water and other resources that support human, livestock and 

wildlife communities in Cameroon, Chad, Niger and Nigeria (Onuoha, 2010). 

Displacement  

 Climate change impacts might also lead to the displacement of people and consequently 

increased internal and international migration. There is growing evidence of impacts such as 

flooding, drought, deforestation and land degradation leading to migration in Africa (Abebe, 

2014; Science for Environment Policy, 2015; UNEP, 2011; Warnecke et al., 2010; Werz & 

Conley, 2012). According to the ICPP, sea-level rise, wetter coasts and drier midcontinent 

areas might instigate the gravest impacts of climate change by compelling sudden human 

migration (Abebe, 2014). Severe drought, shoreline erosion or river and coastal flooding have 

displaced millions of people (Abebe, 2014). For instance, unfavourable weather conditions 

caused severe flooding and landslides in 2010, as a result, around 48,000 people in Uganda 

and 55,000 in Kenya, Namibia, Rwanda and Zambia were provisionally displaced (Abebe, 

2014). In Burkina Faso,Henry et al., (2003)looking at the correlation between environmental 

factors and inter-provincial migration, using the demographic data from the population 

census survey, they found “migration is influenced by biophysical changes in the 

environment” (2003, p. 134). In Mali, decreasing rainfalls led to poor harvests which 

prompted farmers in the affected regions to migrate to the country’s urban cities in search of 

job, especially, to the nation’s capital, Bamako, led to a population surge from 600,000 in two 

decades ago to approximately 2 million at present(Christian Aid, 2007). Similarly, the decline 

in rainfalls in Africa increased rural-urban migration within Sub-Saharan Africa (Barrios, 

Albert Strobl, & Bertinelli, 2006).  
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Extreme weather events 

 Warming temperatures are expected to cause more recurrent and more intense extreme 

weather events, such as heavy rainstorms, flooding, fires, hurricanes, tropical storms and El 

Niño events (IPCC, 2001). Since Africa has been detected as one of the world’s most 

vulnerable region to the impacts of climate change (Niang et al., 2014). The sample studies 

for this paper list some of the climate events that have affected African countries (Table 1).  

 

Table 1 Major African extreme weather events 
 
Sr. no              Weather event               Country                                   Study 
1                     Droughts                   Kenya, Ethiopia, Sudan           Gemeda & Sima (2015); Gray (2011) Eritrea, Somalia   Dietz (1986);  

    Ezra & Kiros (2001);  Rahmato, 1991) 

 
2                     Flooding                   Uganda, Kenya, Namibia         Abebe (2014), Rwanda, Zambia 
3                     Desertification          Nigeria, Mauritania                    Folami(2013); H. Westing(1994) 
4                     Soil degradation           Angola                                     Feddema, (1998) 
 

 
ADAPTATION TO CLIMATE CHANGE 

 This section of the paper reviews the adaptation strategies by African governments as 

well as stakeholders supports for reducing the impacts of climate change on the African 

continent. Furthermore, the paper assesses the coping strategies employed by the locals in the 

event of climate change and challenges to adaptation.  

Adaptation strategies, plans and programmes 

Climate change has the ability to undermine sustainable development, increase poverty 

(UNFCCC, 2007a). A successful way to tackle the impact of climate change is by 

incorporating adaptation strategies into sustainable development in order to decrease pressure 

on the natural resources, increase environmental risk management and enhance the social 

well-being of the vulnerable (UNFCCC, 2007a). The African governments have been 

working through various regional and global institutions to fortified their response to climate 

change and they coordinate their regional positions on climate changethrough the African 

Ministerial Conference on the Environment (AMCEN) (UNFCCC, 2006). Various adaptation 

projects have commenced in Africa to tackle a range of climate change impacts such as 

incorporating climate change in water resources management in Tanzanian, enhancing food 

security in Mozambique and coping with coastal flooding and drought in East and Southern 

Africa (UNFCCC, 2006). Furthermore, the UN agencies have set out a wide array of projects 

throughout Africa to enhance energy efficiency that will decrease greenhouse gas emissions, 

such as solar power, hydropower, alternative fuels and sustainable development (UNFCCC, 

2006). 
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Since Africa has been considered as a vulnerable region to the impacts of climate change 

(Clements, 2009; Hummel, 2015; Huq et al., 2004; Niang et al., 2014; Nordhaus, 2006; Rose, 

2015; Singh & Purohit, 2014; World Wide Fund For Nature, 2006). Africa’s immediate 

adaptation requirements stem from the continent’s primary sensitivity and vulnerability to 

climate change, along with its minimal levels of adaptive capacity (Ludi, Jones, & 

Levine,2012a). The adaptation-related prowess in Africa comprises the continent’s riches in 

natural resources, sophisticated social networks, and established traditional methods of 

managing vulnerability through, for instance, migration, crop and livelihood diversification 

and small-scale enterprises, all of which are reinforce by traditional knowledge system for 

sustainable resource management (Cooper et al., 2008; Macchi et al., 2008; Nielsen, 2010; 

Nyong, Adesina, & Elasha, 2007; UNFCCC, 2007c). In addition, risk reduction strategies 

employed by African countries to checkmate the impacts of climate change on individual 

households, communities, and the general economy consist of early warning system, 

developing risk transfer plans, social protection schemes, disaster risk contingency funds and 

budgeting, livelihood diversification and migration (UNISDR, 2011). However, it is unsure 

to what level these strategies will be able of dealing with impending changes, among them 

climate change and its collaboration with other development methods (Conway, 2009; Leary 

et al., 2012; Paavola, 2008; van Aalst, Cannon, & Burton, 2008). Migration has been used by 

the poor as an adaptation strategy in the case of extreme climate events (Abebe, 2014). 

Furthermore, there is current evidence of the use of cash transfers for climate change 

adaptation by the poor(Asfaw et al., 2016). 

Barriers and Limits to Adaptation in Africa 

While progress has been made in mainstreaming climate risk in policy and planning, 

substantial disconnects still exist at the national level, and execution of more cohesive 

adaptation response remains more uncertain(Fankhauser & Schmidt-Traub, 2010; Koch, 

Vogel, & Patel, 2007; Madzwamuse, 2010; Oates, Conway, & Calow, 2011).In addition, 

statutory and policy structure for adaptation remain disintegrated, adaptation policy methods 

hardly take into cognizance realities in the political and institutional spaces, and general 

policies are often at unconventional with separate local adaptation approaches, which can act 

as an obstacle to adaptation, especially, where traditional, and context-specific issues are 

disregarded (Hisali, Birungi, & Buyinza, 2011; Kalame, Luukkanen, & Kanninen, 2011; 

Naess, Polack, & Chinsinga, 2011; Patt & Schröter, 2008; Sonwa, Nkem, Idinoba, Bele, & 

Jum, 2012; Stringer et al., 2009).Furthermore, the challenges connected with the present risk 
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reduction approaches consist of political and institutional obstacles in decoding timely 

warning into prompt action(Bailey, 2013). 

 At the local level, institutional barriers hinder adaptation through elite culture and 

corruption, inadequate survival of institutions without communal pedigree, and absence of 

attention to the institutional requirements of innovative technological interventions (Ludi, 

Jones, &Levine, 2012).Climate vulnerability, high levels of unpredictability, absence of 

access to real-time and impending climate data, and inadequate predictive capacity individual 

to national level(Mather & Stretch, 2012; Repetto, 2008)Attributes like wealth, gender, 

ethnicity, religion, class, caste, or profession can act as social hindrances for a few to adapt 

effectively or develop the required adaptive capacities(Godfrey et al., 2010; Jones & 

Boyd,2011; Ziervogel et al., 2008). 

 

CONCLUSION 

This study assesses the impacts of climate change in Africa and from the analysis of 

the sample studies selected for this study, it has been confirmed that the impacts of climate 

change in Africa are real. Climate change has affected the ecosystem, human health, 

infrastructure and, food and water. Furthermore, climate change has displaced a lot of people 

from their homes and they are forced to migrate to other safety parts. The most common 

types of climate events in Africa are drought, flooding, desertification and soil degradation. 

While international and national efforts have been concentrated in the mitigation of the 

impacts of climate change in Africa, there are still some barriers and limitations to adaptation. 

The local people on their own used forced migration and in some cases cash transfers as their 

adaptation strategies. This study adopted secondary data analysis and employs the use of 

qualitative and quantitative evidence in assessing the impacts of climate change in Africa. 
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