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Abstract 

Climate change and extractive industry are two important global streams that are linked to each other in that risks 
associated with the former can adversely affect different areas of the extractive sector, while the activities of the latter 
can contribute to climate change. Yet, this nexus is hardly clearly articulated in the context of implications for the 
environment and economic considerations in Africa.  Assessing key literature on the two themes, the paper argues that 
the link of extractive industry with climate change can have both negative and positive implications for environmental 
protection and the economy in Africa. The nexus of climate change and the extractive sector can be negative in that 
unsustainable extractive processes in terms of their outcome of deforestation and energy use are an important source of 
carbon emission contributing to global warming. The nexus can be positive in that it involves initiatives that can 
contribute to sustainable extractive sector and thereby reduce carbon emissions underlying climate change. 
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Introduction  

Climate change, according to the Preamble of the 
Paris Agreement (2015)1 and Goal No. 13 of the 
United Nations Sustainable Development Goals 
(2015),2 is a global concern due to its adverse 
effects on mankind. Regarding Africa, Nang et al. 
(2014), like many other authors (Toulmin, 2009,  
p. 77; Collier et al., 2008) note that climate 
change and related hazards are projected to rise in 
degree,  but, the nexus of climate change and 
extractive industry, and more importantly, their  
implications for the protection of the environment  
and economic development are not explored.  Yet,  
decades of increasing discussion on a changing 
climate have been noted for growing global 
interest in the extractive industry, that is, 
activities associated with the extraction of raw 
materials such as oil, metals and minerals from 
the earth for processing and production  in Africa 
(Horsley et al., 2015, p. 368; Fischedick et al., 
2014, p. 747). Reviewing the existing key 
literature on the themes, this paper argues that the 
nexus of climate change and the extractive 
industries can have both negative and positive 
implications for environmental protection and the 
economy in Africa. 
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1 Paris Agreement under the United Nations Framework Convention on 
Climate Change  2015,  adopted by Conference of the Parties, 21st 
Session Paris, 30  November to 11 December 2015. 
FCCC/CP/2015/L.9/Rev.1. 
2 It is one of the goals that  form a part  of the 17 Sustainable 
Development Goals (SDGs) to end poverty, fight inequality and 
injustice, and tackle climate change by 2030, adopted by World Leaders  
at the United Nations Sustainable Development Summit on 25 
September 2015; see generally  UNDP Sustainable Development Goals. 

1. The nexus of climate change and extractive 
industry in Africa 

Defined as the long term weather condition of a 
region and its pattern of change over time, literature 
explains the causation of climate change as arising 
from the warming of the earth due to the 
contribution of emission arising from human 
activities to greenhouse gases (GHG) which alters 
the natural greenhouse effect (IPCC, 2013, pp. 8-15;  
Gore, 2006; Kheshgi et al., 2005, pp. 213-214).  The 
emission is linked to fossil fuel burning which 
supports the economic sector consisting of industry, 
automobiles and the energy demands of modern 
day, and other related activities (Jegede, 2016, p. 2; 
Gore, ibid; Pearce, 2011, p. 347).  While it is not 
every impact of climate change that is adverse, 
evidence of harmful  consequences is recorded 
across Africa (Niang et al., 2014, p. 1202),  despite 
the fact that the continent contributes little to its 
cause (Toulmin, 2009, p. 77; AfDB, 2008, p. 45).  
In general terms, the  vulnerable sectors to  climate 
change  of environmental and economic importance 
in Africa are water resources, food security, natural 
resource management and biodiversity, human 
health, settlements and infrastructure (Niang et al., 
2014, pp. 433-467). 

The above is more so as the era of changing climate 
is noted for an unprecedented growth in the 
extractive sector in Africa.  For instance, studies 
have shown that increasing national revenues are 
derived from natural resources in countries such as 
Botswana (Besada, 2013, p. 34), Ghana (Armah-
Attoh, 2015), and Zambia (Stevens, 2015).   
In Tanzania, mining activities have created a 
multitude of income opportunities for inhabitants of  
resource rich areas (Stevens, 2015).  In relation to 
metallic  minerals,  Kelly and  Matos  (2013, p. 140) 
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reported that from 2005 to 2012, the annual global 
production of iron ore, gold, silver, and copper 
increased by 10%, 1%, 2%, and 2%, respectively.  
This growth is largely driven since 2008 by 
consumption in China, India, and developed 
countries (Santi and Wiegert, 2015; UNCTAD, 
2008, p. 294).   As UNCTAD (ibid) reported, China 
imported 50% of the world’s total iron ore exports 
and produced about 50% of the world’s pig iron, in 
2008 alone.  The same report indicated that India 
demanded 35% of world´s total gold production in 
2011, while the United States of America consumed 
33% of world´s total silver production in 2011 
(Ibid).   More recent evidence, in particular, show 
that the economy of Africa has been in the supply 
chain. For example, there has been a marked 
increase in mining activities in Zambia (Sikamo et 
al., 2016, p. 491),  South Africa (Neingo and 
Tholana, 2016)  and Botswana (UNDP, 2015).  
According to Bach (2014), there is a sharp increase 
in gold and bauxite mine in Ghana, while Rwanda’s 
mineral industry has been producing gold ores and 
other minerals including columbium, tantalum, tin 
and tungsten for export (van Teeffelen, 2012).  
Generally, Mailey (2015) reported that oil 
producing states in the Sub-Saharan Africa have 
grown to 10 countries, while promising discoveries 
have been made in new states including Kenya, 
Madagascar, Sierra Leone, Mozambique, Tanzania 
and Uganda.  Furthermore, Rudel (2013, p. 1) noted 
that the Congo basin countries such as Cameroon, 
Central African Republic, the Congo, the DRC, 
Equatorial Guinea and Gabon remain vital sources 
of minerals including copper, cobalt, diamonds, 
platinum, gold, oil and gas.   

Climate change links to the extractive industry in 
the sense that hazards associated with it such as high 
precipitation levels, flooding, windstorms, erosion, 
and extremes in temperature will adversely affect 
different areas of mining sector, namely, the inputs 
of water and energy, people, supply chains, markets, 
exploration, construction, operation, closure, and 
post-closure (International Council of Mining and 
Metals, 2013, p. 14), and arguably undermine 
economic growth. Locke et al. (2011) find that 
greater intensity and/or frequency of storms 
associated with flooding and changes in waterbeds 
are linked to closure of mining activities.  Climate 
change will affect exploration, extraction of mining 
and quarrying (Arent et al., 2014). Extreme 
conditions such as rising temperature, flooding, 
stronger wind, frequency of precipitation will 
weaken structural integrity, bridges, pipelines, and 
walls thereby compromizing accessibility of mining 
sites and safety in operations (Boyle, 2013). As Ford 

et al. (2010, p. 65) found,  hazards such as forest 
fires resulting from heat waves and other risks will 
affect accessibility and thereby reduce the viability 
of mining operations.  

Similarly, evidence of nexus of climate change with 
the extractive industry exists in the sense that 
climate related risks are affecting the viability of the 
extractive sector which may undermine economic 
development in Africa. For instance,  extremes in 
temperature and associated events such as flooding 
are regular features in the frequency and duration of 
cholera outbreaks in African states with mining 
intensive activities, such as Ghana, Senegal, other 
coastal West African countries, and South Africa 
(AfDB, 2014).  This development compounds the 
health and safety of workers in the mining sector 
which is already confronted with grave 
environmental challenges (WHO, 2014; Reyburn, 
2011, p. 862).  In particular, as Nweke and Sanders 
(2009, p. 863) found, workers in the mining sector 
in states including Tanzania, Ghana, Zambia and 
Zimbabwe are exposed to serious environmental 
health hazards resulting from exposure to mercury 
and lead associated with mining which can endanger  
their vital organs including the kidneys, the 
cardiovascular and immune systems and, thus, slow 
down their contribution in a sector at the heart of the 
African economy.    

Water and energy are critical inputs to mining 
operations for dust suppression, product separation 
and crushing, concentrate and waste transport, and 
further processing (Ranchord et al., 2015; ICMM, 
2012, p. 7). In Africa, climate change will worsen 
water scarcity which, as predicted, will increase to 
65 per cent in 2025, affecting countries in Eastern 
and Southern Africa (Niang et al., 2014; Toulmin, 
2009).  Also it will compound the situation in states 
in Northern Africa including Algeria, Egypt, Libya, 
Morocco, Western Sahara, and Tunisia where 
increasing desertification is projected (Faour et al., 
2016; Toulmin, 2009, p. 40). The implication for the 
extractive sector in Africa is that a limited 
availability of water will constrain the access of 
mining companies to sufficient supply of water for 
operations and production. Climate change also 
adversely affects the supply chain of the extractive 
industry in that operations require effective transport 
and coastal port facilities which are vulnerable to 
disruption such as sea level rise, flooding and 
storms associated with climate change (Turner, 
2014; ICMM, 2012, p. 17).  Findings show that 
climate change has negative effect for coastal 
potentials for trade in different regions of Africa 
(USAID, 2013).  Arguably, this trend will impact 
supply chain and trade in extractive materials and 
may slow down economic development in Africa. 



Environmental Economics, Volume 7, Issue 4, 2016 

97 

A changing climate affects market for goods and 
products from the extractive sector. For example, 
the need to address climate change may reduce the 
demand profile for metals and minerals from carbon 
intensive mining activities. As Aguado (2011, p. 5) 
and SASB (2014) observe, the possibility is 
emerging that developed states may apply trade 
measures such as carbon tariffs or border restriction 
on carbon-intensive minerals of developing 
countries including Africa.  In relation to 
construction and operations, risks associated with 
climate change will challenge construction 
infrastructure constructed without a changing 
climate in perspective (Ford et al., ibid).   Also a 
changing climate will affect ground temperature and 
weaken mining structure, thereby encourage closure 
and post closure activities in Africa (Ndlovu, 2016).  

What then are the implications of the nexus of 
climate change and the extractive sector for 
environmental protection and the economy in 
Africa? It is argued that the link of extractive 
industry with climate change can have both negative 
and positive implications for environmental 
protection and the development of the economy  
in Africa. 

22. Negative effects of the climate change 
 and extractive nexus for the environmental and 
economic sector 

The extractive industry is an engine of economic 
growth, but it is also a catalyst of climate change 
and, as a result, can compromize environmental 
standard.  Since the publication of ‘The resource 
curse thesis’ by Auty (2002) , for instance, there has 
been a growing body of evidence reinforcing the 
view that in terms of the protection of the 
environment, ‘favorable natural resource 
endowment may be less beneficial to countries at 
low- and mid-income levels of development than 
the conventional wisdom might suppose’. This is 
not surprising considering that a significant feature 
of the ‘curse thesis’ is environmental degradation 
due to activities involved in harnessing the natural 
resources (Ploeg, 2011, p. 366), which arguably 
contribute to climate change and the economy  
in Africa. 

The negative impacts of the extractive sector on 
climate change are best explored through the 
implications for climate change of environmental 
degradation associated with the forest-related 
mining activities. For example,  while coal and oil 
are resources of great economic value to Africa,  
unsustainable mining of coal and oil often involves 
the clearance of large areas of forest where  
the resources are located, thus, resulting  

in deforestation. The foregoing has implications for 
climate change, because when a forest is cleared, 
scientific research has shown that it releases stored 
carbon into the atmosphere and, thus, becomes a 
source of GHG emissions, which alters the natural 
greenhouse effect (Gorte and Sheikh, 2010; Helmut 
and Lambin, 2001). In Africa, evidence from 
Hironsa (2015, p. 2) and Cotula (2012, p. 649) show 
that diminishing forest cover has been a feature of 
the mineralization of Sub-Saharan African 
economies. Literature is replete with examples of 
unsustainable practices in mining and deforestation 
in the six Congobasin areas (Doetinchem et al., 
2013),  Equatorial Guinea and Gabon (Rudel, 2013, 
p. 45),  and Zambia (Horsely, 2015, p. 368). 
Economy-focused activities including oil drilling 
and exploration such as the establishment of roads, 
drilling of pipelines, other infrastructural 
development, and settlement of workers involve the 
clearing of forests in tropical countries such as 
Nigeria, Gabon and Cameroon (Jegede, 2016,  
pp. 13, 25; Oluduro, 2014; Wunder, 2005). 
Similarly, in Southern Africa, according to King 
(2014), a broad area of formerly intact natural 
vegetation is giving in to extractive purposes for 
economic development,  and evidence suggesting 
that emission related to deforestation is associated 
with oil exploration. In all, the foregoing signifies 
that though natural resources are central to the 
economy of Africa, there is potential in degradation 
and emission associated with mining activities in 
Africa to contribute to climate change and, 
therefore, undermines healthy environment. 

The extractive sector is equally of importance to 
climate change, because it entails energy intensive 
activities that are significant sources of carbon 
emission (Heinberg, 2015). These activities which 
are focused on economic development include 
excavation, mine operation, material transfer, 
mineral preparation and separation (Fischedick et 
al., p. 747), as well as the transformation of 
materials into refined products and closure activities 
such as incineration of waste, which leads to further 
carbon emissions. Emissions arising from energy 
use in the extractive sector constitute over 30% of 
the global GHG emissions including direct energy-
related carbon emission and indirect carbon 
emissions from production of electricity and heat for 
the industry (Fischedick, p. 748). Carbon emission 
from energy is low compared to other regions, but 
coal-related energy use in mining and heavy 
industry is a driver of economic development in 
South Africa (Alton et al., 2014, p. 344),  
accounting for 38% of the continental total, while 
states, namely, Egypt, Algeria, Nigeria, Libya and 
Morocco combined take 46% (Boden et al., 2011). 
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The increasing energy consumption associated with 
the extractive sector in Africa contributes its shares 
of impact on the global emission profile. Despite the 
foregoing, there are positive effects in the nexus of 
climate change and the extractive industry for both 
the protection of the environment and economic 
development. 

33. Positive effects of the climate change  
and extractive industry nexus for the environment 
and economy 

Climate change nexus with the extractive industry 
through its response measures, and the shift of global 
attention to the notion of green economy, which aims at 
industrialization through the sustainable management of 
the extractive sector have positive implications for both 
the economy and the protection of the environment in 
Africa.  This proposition is agued below. 

4. Climate response measures can motivate 
sustainable mining  

Climate response measures are well defined in a 
number of climate related instruments. For instance, 
according to Article 4 of the United Nations Framework 
Convention on Climate Change (1992),3 adaptation and 
mitigation are the two global responses to adverse 
climate change. While adaptation is the response that 
moderates harm or exploits beneficial opportunities in 
climate change,  mitigation refers to human intervention 
to reduce the sources or enhance the sinks of  GHG 
(Klein, 2007, pp. 745-747). Examples of these measures 
include projects promoting renewable sources of energy 
under Article 2, paragraph 1(a)(iv) of the Kyoto 
Protocol (Tauli-Corpuz, 2007, p. 52).4  These projects 
and measures are featuring in economy-related 
discussions of states in Africa. For instance, states like 
Kenya, Tanzania, Namibia and Ethiopia participate in 
projects dealing with biofuel plantations aimed at 
enhancing alternative energy use (Vermeulen and 
Cotula, 2010, p. 899).  Other examples of response 
measures include REDD+ (den en Besten, 2014, p. 40) 
and initiatives under the Clean Development 
Mechanism (CDM) endorsed by Article 12 of the 
Kyoto Protocol (1995), now replaced by the new 
Sustainable Development Mechanism under Article 
6(4) of the Paris Agreement (2015). 
The REDD+ stands not only for reducing emissions 
from deforestation and forest degradation, but also 
incentivising conservation, sustainable management of 
forests and enhancement of forests as stocks of carbons 
in developing countries (den en Besten, 2014, p. 40).  

                                                      
3 United Nations Framework Convention on Climate Change 
(UNFCCC), ILM 851, adopted in 1992. 
4 United Nations Kyoto Protocol to the United Nations Framework 
Convention on Climate Change (1998), entered into force 16 February 2005. 

States that are fully under REDD+ include DRC, 
Nigeria, Tanzania, Zambia, and targeted efforts are 
supported in Benin, Cameroon, the Central African 
Republic, Côte d’Ivoire, Ethiopia, Ghana, Kenya, 
Madagascar, Morocco, South Sudan, the Sudan, 
Tunisia and Uganda (UNREDD Website).  The 
CDM promotes sustainable development initiatives 
such as reforestation and alternative sources of 
energy in developing countries, including Africa 
(UNFCCC CDM Website). 
In aiming at the promotion of alternative sources of 
energy and avoidance of deforestation, the above 
projects can contribute to the sustainable growth of the 
extractive industry and thereby positively impact on 
the protection of the environment and the economy. 
For instance, the development of alternative sources of 
energy can reduce carbon emissions and enhance 
mining that is climate friendly in Africa. Also, projects 
such as reforestation and afforestation which are linked 
to environmental protection may result from climate 
change and extractive industry nexus. This is not only 
as Hirons et al. (2014, p. 430) argue that they can form 
part of the closure and post closure activities of the 
mining operation, it is also because their 
accommodation in mining operation design can serve 
the use of assessing seriousness of government to 
prevent environmental  harm. Similarly, the fact that 
the REDD+ initiative can help to prevent exploration 
of forests rich in natural resources can help to reduce 
over-reliance on the extractive sector and thereby 
guarantees the sustainable use of non-renewable 
resources for the present and future generation.  

5. Green economy can enhance natural resource 
efficiency 

Defined as an economy that can ‘result in improved 
human well-being and social equity, while 
significantly reducing environmental risks and 
ecological scarcities’ (UNEP, 2011),  the idea of 
green economy uniquely suggests that the extractive 
industry can be engaged in a manner that enhances 
the protection of environment and, therefore, 
reduces emission which contributes to climate 
change. The notion of green economy became 
popular in world stage during the Rio+20 
Conference, where it was projected as a replacement 
to the notion of sustainable development (Ulrich, 
2012, p. 28).5   It was adjudged that the notion of 
sustainable development has become discredited in 
the light of absence of will of states and other actors 
to push the strategy (Ulrich, ibid).  Evidence of its 
loss of appeal is found not only in the unsustainable 
use of resources and ecosystems which continue to 
increase since the emergence of the notion (Haberl 

                                                      
5 The United Nations Conference on Sustainable Development - or 
Rio+20 - took place in Rio de Janeiro, Brazil on 20-22 June 2012, see 
https://sustainabledevelopment.un.org/rio20 (accessed 27 October 2016). 
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et al., 2011, p. 1). It is also in the fact that emissions 
of carbon continue to constrain the ability of the 
natural systems to cope (Kosoy et al., 2012, p. 74).  
It is equally visible in the fact that human kind 
continues to treat nature as a commodity that exists 
largely for the benefit of people, under the wrong 
assumption that all environmental problems can be 
solved through the deployment of appropriate 
technology (Kosoy et al., ibid).   

The concept of green economy, thus, emerges as an 
attempt to depart from business as usual approach. 
Through an emphasis on low carbon, resource 
efficient, and public and private investments that 
reduce carbon emissions and pollution, Acosia 
(2015) notes that in enhancing energy and resource 
efficiency, the notion of green economy can prevent 
the loss of biodiversity and ecosystem services.  The 
notion can prevent the focus on the over-use of non-
renewable natural resources which essentially form 
the extractive sector, promote better management of 
natural resources and thereby limit carbon imprint 
of involved activities on the climate.  

That the above possibility is feasible in Africa is not 
difficult to imagine. Sustainable management of 
natural assets  has been suggested as a key feature of 
green growth and resilience to natural disaster and 
climate change effects in Africa (AfDB, 2013).  This is 
not unexpected, considering the environmental risks 
that the exploration of resources has occasioned in 
different states in Africa. Exploration of mineral 
resources cause significant environmental degradation, 
as discernible from Nigeria where flaring emissions 
are high (Oluduro, 2014, p. 214),  and shale gas 
fracking being prospected in South Africa is projected 
without due consideration to environmental impact 
(Perrot, 2012).  Hence, focusing on sustainable 
management of these resources will reduce emissions 
of carbon, which are in themselves dangerous to the 
extractive sector and the climate. It will reduce 
unnecessary dependence on the sector by shifting 
attention to additional renewable resources to 
complement the extractive sector (ECA, 2012), and 
thereby help in reducing resource use in a manner that 
compromizes the environment in Africa.  

It is not surprising that states including Mauritius, the 
Seychelles, Rwanda, Kenya, Mozambique, Ethiopia 
and South Africa are preparing to take full advantage 
of green economy (Nhamo, 2013, p. 115).  In 
particular, Rwanda Vision 2050 envisages the 
development of a climate-resilient, low-carbon 
economy that rests on pillars including sustainable 
land use management and climate compatible mining. 
On the condition that funding and technological 
support be provided by international mechanisms, 
South Africa has committed itself to a path that 

would see emissions reduced by 34 per cent by 
2020, and by 42 per cent by 2025. In addition to the 
notion of green economy which spotlights natural 
resource efficiency, another emerging mechanism 
for environmental protection which is associated  
to climate change and the extractive industry  
is carbon tax. 

66. Carbon tax can reduce emissions associated 
with extractive sector 

Carbon tax is connected with the extractive industry 
and of implication for environmental protection, 
because it aims at addressing the emissions of GHG 
associated with the combustion of coal, gas and oil 
underlying global warming.  It refers to a tax on the 
carbon content of fuels (WTO, 2010, p. 5). A carbon 
tax has been shown as an effective option for 
reducing GHG emissions (Fernandez, 2015).  On its 
social implications, however, opinions of writers are 
polarized. Some authors find that carbon tax is an 
efficient tax instrument for energy use or pollution 
management (Alton et al., 2014, p. 344; Yue-Jun 
and Yi-Ming, 2010, p. 1804), while other authors 
argue that carbon taxes may bring about increase in 
the prices of energy and energy-intensive goods, and 
hurt the poor of the society (Maron, 2016).  Winkler  
and Marquard (2011, p. 55) contend that revenues 
generated from carbon tax can be used by 
government in a progressive manner that encourages 
sustainable use of energy and off-set the potential 
effects of higher energy prices on the poor.  

Carbon tax is not yet popular in the tax regime of 
Africa, but if introduced at the point of production 
by developing states, the development may 
encourage sustainable exploration of minerals in 
Africa in a manner that is environmental friendly 
and, thus, contribute to reducing activities which 
underlie emissions resulting into climate change and 
attaining economic development. This is an 
established point of discussion in the energy debate 
of developed nations. For instance, nations such as 
Finland and Sweden (Winkler  and Marquard, 2011, 
pp. 90-92), Germany and the United Kingdom have 
introduced general energy taxes aimed at promoting 
energy efficiency and energy savings, thereby 
reducing GHG emissions (Owen and Ridge, 2011).  
Hence, the use of carbon tax as an instrument to 
achieve sustainable extraction is important in 
Africa, because it can be useful in provoking 
sustainable approach that reduces energy- and 
emissions-intensive mineral sectors of the economy 
and, therefore, protects the environment. 
The introduction of green economy and carbon tax 
and their potential to enhance low carbon, reduce 
carbon emissions and pollution, in enhancing energy 
and resource efficiency, and prevent the loss  
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of biodiversity and ecosystem services will not only 
improve the climate condition, it will boost a 
responsible approach by states toward their natural 
resources and, thus, have positive impact on the 
protection of the environment and the development 
of their economy. The basis for this reasoning rests 
in the fact that the global developmental pattern 
characterized by high carbon emission brought 
about the current state of the climate and 
unsustainable use of mining resources (Gorte and 
Sheikh, 2010). Hence, the prevention of the overuse 
of non-renewable natural resources which 
essentially form the extractive sector and the 
promotion of better management of natural 
resources will positively impact the environment 
and conserve resources for economic development 
not only for the present, but also the future 
generation.  Initiatives such as REDD+ can remove 
or reduce pressures on natural ecosystems and 
species at risk in that they focus on risk assessment. 
In addition, sustainable projects under the CDM 
have immediate reward for the environment in that 
they aim at ending activities that pollute the 
environment, as well as encouraging other 
initiatives that regenerate the environment and 
preserve resources for sustainable economic 
development. Similar expectation can be made from 
initiatives such as the green economy and the 
implementation of carbon tax, which are premised 
on reducing the negative impact of extractive 
activities on the environment. It is safe to assume 
that such initiatives can contribute to the protection 
of the environment. 

CConclusions 

Academic analysis on climate change and the 
extractive sector has treated the subjects as though 
they were path independent. This paper sets out to 
explore the link of climate change to the extractive 
industry and the implication of the link for the 

protection of the environment and the economy in 
Africa. It established that the link between climate 
change and the extractive sector can be both 
negative and positive. Climate change can 
negatively impact the inputs of water and energy, 
people, supply chains, markets, exploration, 
construction, operation, closure, and post-closure 
aspects of the extractive sector in Africa. Also, as 
demonstrated in the paper, the nexus of climate 
change and the extractive industry can bring about 
environmental harm in that unsustainable extractive 
processes in terms of its outcome of deforestation 
and energy use are a significant source of carbon 
emission contributing to global warming. 

The paper also established positive implication in 
the link in that relationship between the themes 
can stimulate initiatives that can contribute to 
sustainable extractive sector which enhances the 
economy and reduce emissions which contribute 
to climate change. Examples of these initiatives 
are projects under the CDM that advance 
reforestation and alternative sources of energies in 
developing countries and the REDD+ which aims 
at conservation of the forests. These projects can 
reduce reliance on the extractive sector and 
thereby guarantee the sustainable use which can 
positively impact on the environment and 
economic development. Other initiatives capable 
of similar implication for the extractive sector are 
the green economy, which enhances natural 
resource efficiency, and carbon tax which can 
address emissions associated with the extractive 
sector in Africa. In the light of the foregoing 
discussion, the link of climate change to 
extractive sector and its implications should be 
taken into consideration in the policy direction of 
states in Africa. 
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