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Sustainability challenges in sub-Sahara Africa

Sub-Sahara Africa (SSA) is experiencing striking antithe-

ses. Despite the long-term efforts to alleviate poverty,

poverty still remains endemic in several of its regions

(UNDP 2014). Currently, SSA contains a large fraction of

the world’s poor and while poverty rates have declined

drastically over time, it may take a substantial amount of

time before chronic and multi-dimensional poverty is

eradicated (World Bank 2016; UNDP 2014). This is par-

ticularly troubling as Africa is in fact blessed with abun-

dant natural resources that could potentially assist its

development. In reality, however, these resources are not

always evenly distributed among segments of society or

can have tremendous negative environmental impacts if

mismanaged.

For example, while large tracts of land are allocated

across Africa for large-scale agricultural production to spur

economic development (Schoneveld 2014), the continent

registers some of the highest levels of under-nutrition and

food insecurity globally (EIU 2015). At the same time

some agricultural practices in SSA have been blamed for

causing extensive land use change and environmental

degradation (Reynolds et al. 2015). While, growth in the

agricultural sector is challenged by an uncertain policy

environment, poor infrastructural development and

increasing post-harvest losses, among others (OECD/FAO

2016), enhancing the actual sustainability of the agricul-

tural sector is a much more difficult puzzle to solve.

Mining is another example of how the rich natural

resource base of the continent does not always translate

into positive sustainability outcomes. For example while

mining has catalyzed economic development in some areas

(UNECA 2011, 2013), it has often been detrimental to the

natural environment (Edwards et al. 2013) and local

communities (Hilson 2009). Several scholars have pointed

that the paradigm of building development (let alone a

sustainable development) based on resource extraction

could, in fact, be misleading as attested by the signs of

possible resource curse in some SSA countries (Badeeb

et al. 2017).

At the same time SSA host some pristine and highly

biodiverse ecosystems, including eight of the 36 global

biodiversity hotspots (Mittermeier et al. 2011). While the

extent of protected areas has been increasing in SSA in the

past decades (UNEP-WCMC 2016), protected and non-

protected areas are facing significant pressure as they cater

for multiple human needs ranging from fuelwood to wild

food and medicinal plants (Tranquilli et al. 2014; Brashares

et al. 2011; UNEP 2010; Beresford et al. 2013; Laurance

et al. 2012). In fact most African countries have little

progress in meeting the Aichi Biodiversity Targets ratified

during the 10th Conference of the Parties of the
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Convention on Biological Diversity (CBD-COP10)

(UNEP-WCMC 2016).

The dual realities of a rapidly increasing population and

global environmental change are expected to put further

strain into the natural resource base of the continent. SSA

is projected to experience some of the most severe impacts

of anthropogenic climate change that will inevitably affect

its social–ecological systems (Niang et al. 2014). At the

same time the rapid urbanization (which shows unique

patterns), the low access of urban populations to basic

amenities and materials (e.g., nutritious food, modern fuels,

sanitation), and the increasing vulnerability of these pop-

ulations to environmental change can be observed

throughout the continent (World Bank 2013). Other studies

have outlined a series of important sustainability chal-

lenges related to employment generation (UNEP 2015),

access to clean and affordable energy (Avila et al. 2017;

Morrissey 2017), lack of proper access to water/sanitation/

hygiene (WSP 2011), and increasing levels of indoor/out-

door pollution and waste (e.g., Amegah and Agyei-Mensah

2017; Oteng-Ababio et al. 2013). The combination of the

above might take a significant toll on public health and

stifle development opportunities well into the future (UN-

Habitat 2015).

The above are only some of the multi-faceted and usu-

ally intertwined sustainability challenges that countries

across SSA currently face, and will be facing in the dec-

ades to come. There is an urgent need to solve these

challenges in a socially inclusive and environmentally

sustainable manner if the recently agreed Sustainable

Development Goals (SDGs) are to be met in the region by

2030. However, there are serious concerns whether coun-

tries in the SSA will manage to meet the SDGs (UNECA

2015a) considering the low level of success in meeting

some of the Millennium Development Goals (UNECA

2015b).

Sustainability science in Africa

Sustainability science is characterized by its solution-ori-

ented approach, ability to link social and ecological sys-

tems, and inter- and transdisciplinary perspective (Kates

2011; Komiyama and Takeuchi 2006). It is thus well

positioned to lead the research agenda and to offer key

insights on how to address development challenges in SSA.

However, can sustainability science, as a field of inquiry,

also help achieve this in the African context?

Leading scholars of sustainability science have dis-

cussed that sustainability science could (and should)

engage seriously with the grand challenges that Africa

faces, such as poverty (Kates and Dasgupta 2007). For

example, a Special Feature published by Sustainability

Science in 2011 aimed to discuss from multiple perspec-

tives how sustainability science could engage with some of

these challenges in Africa (Takeuchi and Obijiofor 2011).

Such studies make the case that sustainability scientists

working in SSA contexts would be advised to cultivate a

visible and strong link to development issues, as these are

generally still regarded to be very policy-relevant and can

attract political support.

Currently, an increasing number of studies have been

applying sustainability science concepts and principles in

SSA contexts. However, a recent meta-analysis of publi-

cation trends in the field of sustainability science has

shown that despite strong research connections between

African and EU/US/Canadian institutions, there is a low

number of sustainability science studies solely by African

scholars (Elsevier 2015). Actually scholars from African

countries tend to be mostly at the margin of the global

sustainability science network, having low-intensity con-

nections with the core of the network (Elsevier 2015).

Burns and Weaver (2008) have led one of the few

structured efforts to frame sustainability science purely

with African voices and perspectives. In particular, they

collated various several examples of sustainability science

research from South Africa using a wealth of method-

ological approaches. At the same time there are some

efforts to develop dedicated sustainable development and/

or sustainability science research institutions and educa-

tional curricula in countries such as South Africa and

Ghana. However, despite these scattered efforts to create a

research and education base on sustainability science in the

region, several challenges remain related to how to inte-

grate more meaningfully African voices and perspectives

within the field.

Some scholars advocate that these diverse worldviews

should be merged to create a third space for dialogue and

curriculum development (Glasson et al. 2010). Such views

are echoed in the current work of the Intergovernmental

Science-Policy Platform on Biodiversity and Ecosystem

Services (IPBES) (e.g., Pascual et al. 2017; Roué et al.

2016). On the other hand, scholars such as Chilisa (2012),

albeit not coming purely from within the field of sustain-

ability science, have advocated for the decolonization of

science calling for African scholars to raise their own voice

and transform constructively sustainability science schol-

arship and practice (Chilisa 2017).

Notwithstanding these two sides of the debate, the fact

remains that the interface between sustainability science,

indigenous research paradigms, and indigenous and local

knowledge (ILK) remains largely unexplored in SSA. For

example, a recent Special Feature published by Sustain-

ability Science focused on this interface, but had little

content from SSA (Johnson et al. 2016).
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Aims and structure of the Special Feature

In order to tackle effectively the interconnected sustain-

ability challenges that Africa currently experiences there is

a strong need to develop transdisciplinary and problem-

oriented research.

The Special Feature collects contributions from leading

scholars that apply Sustainability Science concepts and

principles in the African context. As highlighted in

Table 1, some of the sustainability challenges that are

considered in this Special Feature include (but are not

confined to) agriculture and food security, biodiversity and

conservation, climate change adaptation, urbanization and

urban sustainability, natural resources management, eco-

nomic development and poverty alleviation, and the

preservation of ILK systems. At the same time, each paper

offers insights that relate directly to some of the key

aspects of sustainability science discussed above (Table 2).

Toth et al. (2017) explore the constraints that small-

holder farmers in Malawi face for the adoption of improved

agricultural technologies. In particular they focus on the

agro-forestry practices such as Fodder Tree Technology

(FTT). They use a combination of statistical tools to

understand how different socioeconomic and environmen-

tal characteristics influence the decision to adopt FFT.

Chaudhury et al. (2017) outline a methodological

approach that can be used to identify and implement cli-

mate change adaptation actions in subsistence agricultural

settings. They discuss a transdisciplinary approach that

allows the establishment of linkages between the local

communities that are in dire need of climate change

adaptation interventions in northern Ghana and

regional/national stakeholders.

Dam et al. (2017) develop a rapid appraisal methodol-

ogy for assessing the local food security outcomes of

industrial crop expansion in smallholder settings of Africa.

They develop a metric of household caloric intake that

captures food security across its four pillars (i.e., avail-

ability, access, utilization, stability), but also considers

gender roles, and especially the toll that unpaid household

work can take on household food security. This method-

ology is applied in areas of smallholder industrial crop

expansion in Ghana (cotton) and Ethiopia (sugarcane).

Results suggest the variable food security outcomes

between industrial crop growers (intervention group) and

non-industrial crop growers (control groups).

Assefa and Bork (2017) highlight different ILK prac-

tices adopted in the Gamo Highland of Ethiopia to manage

agricultural land, forests, woodland, grazing land and soil

resources. They identify how these ILK practices are

embedded in the local culture and have allowed local

communities to survive under adverse environmental
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conditions for centuries. Subsequently, they delve into the

socioeconomic factors that have catalyzed the currently

observed changes in the deployment of such ILK practices.

The study makes a strong case for the cross-fertilization of

ILK practices with modern scientific knowledge to maxi-

mize the effectiveness of ongoing efforts to conserve soil

resources in Ethiopia.

Roux et al. (2017) focus on the mutual learning effects

that can manifest within transdisciplinary sustainability

science research projects. They use the comparative anal-

ysis of two biodiversity conservation projects in South

Africa of varying scales and durations to identify three

aspects that could guide sustainability science scholars to

design and facilitate such learning (i.e., who to learn with,

what to learn about, and how to learn). They outline

learning heuristics and extract five generic lessons for

sustainability science scholars to enhance the success of

transdisciplinary projects.

Chinangwa et al. (2017) explore whether market-based

forest conservation mechanisms, such as Payment for

Ecosystem Services (PES) schemes, can appeal to private

companies in the industrial crop sector. Through expert

interviews with key stakeholders at the interface of

industrial crop production and forest conservation, they

draw insights about the acceptability of such schemes in

the tobacco and sugarcane sector in Malawi. They identify

that the private sector would be willing to be involved in

PES schemes only if they are embedded in existing cor-

porate activities such as Corporate Social Responsibility

(CSR) initiatives and credit-based activities to their

outgrowers.

Antwi et al. (2017) develop a composite index to assess

the local sustainability impacts of mining. They use the

case of a gold mine in Ghana to elicit how mining activities

have had a series of environmental, social, economic and

institutional impacts to three local communities (two

resettled communities and one non-resettled). They find

that despite the large similarities in their ecological con-

text, some sustainability impacts can differ substantially

between communities due to processes that unfolded dur-

ing and after their relocation. They identify the need to

move beyond simple landscape restoration, and to consider

in restoration efforts the broad suite of local sustainability

impacts that mining can have in Africa.

Munyongani et al. (2017) explore how Life Cycle

Analysis (LCA) can be used to inform design processes in

the mining sector. They conduct a retrospective compara-

tive analysis of sulfur dioxide mitigation installations in the

platinum group metal industry in South Africa. They

quantify reductions or burden shifts for a range of envi-

ronmental impacts associated with the adoption of these

technologies. Subsequently, they report the outcomes of

interviews with industry experts on whether and how this

advanced environmental analysis tool could have been

used to support design decision-making as a means of

enhancing the sustainability of the mining sector.

Patel et al. (2017) outline an urban experiment in Cape

Town that assessed the feasibility of implementing

SDG111 in urban settings of Africa prior to its ratification

by the UN General Assembly. The findings of the urban

experiment illustrate both the complex intra-local and

multi-level governance arrangements that underpin the

acquisition of the necessary data for reporting on the tar-

gets and indicators of SDG11. They highlight partnership

arrangements that can allow African cities meet the data

and governance challenges, which are central to SDG11.

The outcomes of this experiment contributed to significant

1 The main aim of SDG11 is to ‘‘Make cities and human settlements

inclusive, safe, resilient and sustainable’’.

Table 2 Main aspects of sustainability science covered in the Special Feature

Transdisciplinary approach Social–ecological systems approach Solution-oriented approach

Chaudhury et al. 2017 X X

Toth et al. 2017 X X

Dam et al. 2017 X

Assefa and Bork 2017 X X

Roux et al. 2017 X X

Chinangwa et al. 2017 X X

Antwi et al. 2017 X X

Munyongani et al. 2017 X X

Patel et al. 2017 X X

Godfrey et al. 2017 X

Chilisa 2017 X

Cole et al. 2017 X X

638 Sustain Sci (2017) 12:635–640

123



revisions in the final targets and indicators of SDG11, thus

highlighting the potential of urban experimentation to

break from the usual top-down monitoring and evaluation

of indicators.

Godfrey et al. (2017) study the employment generation

potential and the challenges that waste co-operatives face

in South Africa. Through a series of expert interviews with

members of waste co-operatives and other experts they

identify key challenges in the sector such as the high

mortality rate of co-operatives, the high member turnover

rate, the low capacity and a series of other institutional

barriers that take a toll on the viability of most of these

ventures. They highlight three necessary criteria to improve

the employment/income generation potential and the for-

malization of the solid waste management sector in South

Africa: access to materials, access to markets, and business

development support.

Chilisa (2017) outlines a typology of indigenous

research approaches based on African perspectives, and

unravels their key ontological and epistemological

assumptions. These approaches epitomize ILK as a body of

thought that legitimizes ILK holders, practitioners and

communities as scholars and authors of ‘‘what they know’’

and ‘‘how it can be known’’. She makes the case that such

indigenous research approaches question academic and

methodological imperialism, and can improve solution-

oriented research in Africa. The methodological frame-

works and typologies presented in this article can be used

to ensure that transdisciplinary research geared towards

meeting Africa’s sustainability challenges is inclusive of

African voices.

Cole et al. (2017) develop a methodology for tracking

progress towards the SDGs at the sub-national level. They

create visual tools that operationalize the concept of ‘‘safe

and just operating space’’, and apply it for the nine pro-

vinces of South Africa. They highlight the large variation

in environmental stress and social deprivation across

improve provinces and emphasize how geographical loca-

tion can affect progress towards sustainability. They out-

line three possible approaches for spatially disaggregating

environmental data that can be used and in other African

countries to assist the implementation of SDGs at the sub-

national level. Central to their approach is how to com-

municate the key sustainability challenges and risks that

provincial governments face in a non-specialist, user-

friendly and accessible way for various non-academic

audiences.
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