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Part A: Research Description 
Introduction 
As artificial intelligence and machine learning (AI/ML) become more ubiquitous  general purpose 
technologies, their potential  to resolve some of the world's most pressing planetary challenges, 
including the apex challenge of climate-change, has put them at the top of global research and 
policy agendas, often under the cloak of the so-called Fourth Industrial Revolution (4IR) . Moreover, 
the ongoing global COVID-19 pandemic has highlighted that regional structural economic 
deficiencies and intersectional inequalities are amplified, as the economic and social value of the 
digital economy increases exponentially (OECD, 2019; World Bank, 2020; UNCTAD 2019). For Africa, 
beyond the known potential risks and harms associated with AI systems, the aforementioned 
challenges arguably, highlight fragilities that already plague the continent and will no doubt be 
worsened if countries continue to design and implement mitigation and adaptation approaches to 
digitalisation, inequality, and climate change (which have cross-cutting policy implications) with 
incoherent siloed approaches (UNEN, 2020, Ahmed, 2020b). 
 
AI presents the opportunity to support efforts which could fundamentally reshape the economy into 
one that is regenerative, resilient, and fit for the long term, particularly if  AI is  based on the 
principles of a circular economy (CE) model, which  is underpinned by dynamic and innovative 
business models, new products and services, institutions, and infrastructure that can create unique, 
inclusive, reformative systems across all industries (EMF, 2019).  This has the potential to mitigate 
rising carbon emissions, reduce social inequality, and facilitate a structural transition towards 
diversified, sustainable, and equitable  thriving African markets in the coming decades (UNEP,2021; 
EMF 2013).  There is also  general consensus that deploying  AI systems based on the principles of 
circularity enhances possibilities to “build back better”, particularly in an effort to create post-
COVID-19 economic reconstruction and recovery .  
 
Some have argued that an AI-based CE transition has potential to boost the achievement of the 
sustainable development goals (SDGs) in Africa,  and to promote equitable environmentally 
conscious approaches to tackling  the overlapping disastrous impacts of climate change and 
persistent multidimensional structural inequalities (ITU,  2020; EMF, 2019). While some African 
communities have been using circular principles for generations (ACEN, 2022), compared with 
economies at a later stage of development, many African economies still have significant gaps that 
will prove problematic for AI deployment, in isolation, and as a tool to harness circularity. These 
challenges include infrastructure deficits, low  digital capabilities (digital skills and literacy) , weak 
capital market maturity, limited funding for research and development (R&D), and inadequate legal 
and institutional frameworks to regulate dynamic new technologies, to name a few. Furthermore, 



as the continent with the majority of late technology adopters, many  African countries still lack 
the  enabling foundational digital systems, data economy endowments,  soft and hard Information 
and communications technology (ICT) infrastructure, and  critical mass and associated network 
effects to reap productivity and efficiency gains from the deployment of disruptive  technologies in 
various ecosystems. These deficits are exacerbated by weak institutional endowments,  low levels 
of industrialisation, informality, policy and regulatory incoherence, and weak human capital 
development.  
 
It is crucial to understand if and how AI can play a beneficial role in the adoption of CE models within 
the African context and whether this is a key to more equitable and sustainable development on the 
continent .The emerging policy paper will consider the dynamics of circularity in an African context 
from two key  themes :  
 

(i.) Deployment of AI based on a CE framework in the most dynamic industries of 
economies such as industries without smokestacks (IWoSS). The global organisation of 
industries and the disruptive potential of AI based systems may offer new opportunities to 
enhance IWoSS and ancillary phenomena, ultimately creating pathways for a structural 
transition towards a thriving African economy in the coming decades (Newfarmer et al., 
2018). These industries are among Africa’s most dynamic economic industries which 
encompass network industries, value-added manufacturing, and tradable services, such as 
remote office services, financial services, tourism, ICT based services, agro-processing and 
transit trade (logistics) (Newfarmer et al., 2018).  Coincidentally, these are also some of the 
industries that will benefit most from AI (Forbes, 2021). While they have long been 
earmarked as priority industries to address issues such as food security, climate change, 
spatial inequality, and overall create spill over effects to promote structural economic 
transformation, the aftermath of the pandemic has heightened the need for  transversal 
market reforms in these industries  and policy and regulatory convergence , which are 
critical in shaping the landscape within which markets where these industries increasingly 
underpin the growth, productivity, and competitiveness of an economy  operate (SAGov, 
2021; AU, 2021, AU, 2020). Since both AI systems and circularity are underpinned by 
innovative business models, new products, and services, leveraging AI in industries based 
on circularity principles can improve structural defects that many African countries face, 
such as: reducing  energy deficiencies and re-engineering or establishing economy-wide 
supply chains in wells, fields, urban structures, mines and quarries—Ultimately promoting 
more sustainable “green” energy sources, promoting market diversification and reducing 
extractive raw material dependency, investing in climate-smart agriculture and mining 
practices, and minimising waste, amongst other benefits. 
 

(ii.) Creating an evidence base to understand the institutional and structural economic 
reform required to combine AI based systems with other global economic paradigms 
such as circularity. As new business models and disruptive technologies such as AI emerge, 
the opportunities for industry-wide transformation can be harnessed to improve livelihoods 
across the Continent. Both AI based systems and a CE framework have immense potential 
to support the United Nations Sustainable Development Goals of achieving sustainable 



inclusive economic growth. Combining the potentials of AI with a vision for a CE model 
represents a significant, largely untapped opportunity to harness disruptive technologies 
to address the most pressing challenges of our time and ultimately support more 
contextually relevant sustainable, inclusive, and just outcomes in Africa.  

 
Background 
By 2050, Africa is projected to have the fastest urban growth in the world (UN 2019). From a policy 
perspective, rapid urbanisation and population growth compound the challenges of inequality, 
unemployment, poverty, and environmental degradation that confront the region. A related matter 
of concern is that current digitalisation trajectories in Africa tend to perpetuate existing inequalities. 
As such they are neither sustainable nor equitable and exacerbate the complex, social, political, 
institutional, economic, and environmental factors already at play on the continent (Ahmed, 
2020b).  
 
A wide range of literature suggests that addressing these factors requires interventions that: (i) 
lower barriers to entry in priority industries that can raise productivity through innovation/ 
entrepreneurship and simultaneously address distorted patterns of ownership and economic 
opportunities, (ii) promote sustainable  energy efficient industrial activities which are capable of 
employing large numbers of lower-skilled workers in a wide range of labour-intensive sectors (such 
as agriculture and services, including transport and tourism) (iii) power growth through export 
competitiveness and flexible and deliberate trade and industrial policy that will facilitate creation 
and  participation in intra-regional and global (digital) value chains, and (iv) maintain 
environmental stewardship in a wide variety of industries, particularly network industries such as 
financial services ,energy, transport, and telecommunications, which provide essential services 
growth, productivity, and competitiveness of an economy (UNIDO, 2020; Newfarmer et al., 2018).   
 
Beyond the regulatory and policy environment, a  crucial  enabler to support these interventions is 
developing human capital that can participate effectively in a wide range of competitive industries, 
through knowledge-based skills, data-driven digitalisation, and technological innovations—
provided it is contextualised to local African realities (Newfarmer, 2019; Mann, and Hilbert, 2018; 
Romer 1990). However, due to a wide variety of factors, including hyper-globalisation, techno-
nationalism, dominance in silicon chip manufacturing, and geo-political power dynamics,  to name 
a few—there are unequal global distributions of digital dividends from the datafication of economic 
activity. There are also stark differences in regional wealth, technical, and infrastructure  
endowments (Coyle, 2020; Arun, 2019; Schröder et al.,2019). These factors will influence how AI 
based systems and circular models will be utilised in Africa.  

Another concern is that oftentimes in many multilateral platforms, the “unified approach” adopted 
to address common global challenges places African countries at a point of relative weakness, 
African countries usually find themselves involuntarily incorporated into global governance 
arrangements or so called ‘best practices’ that are predicated on the needs and standards of more 
established economies. Sometimes this is a result of their passive participation or absence from 
decision-making— other times as a result of tied-aid or the influence of epistemic communities from 
the global North that dominate technical assistance programmes and consultancies to which 



domestic policy formulation is often left. These global North framed solutions often  fail to 
adequately address the wicked policy problems that many African countries face (Chang 2007). 
Concerted efforts, driven by evidence, are essential to design policies and regulations that are 
dynamic and contextually relevant to the intricacies of  African realities; this is crucial to leverage 
beneficial and responsible AI deployment that enhances the role of circularity in promoting 
sustainable economic development and inclusive economic growth for the common good.   

The current unequal global data-driven digital landscape highlights the imperative for African 
countries to take proactive measures to ensure global policy and regulatory frameworks founded 
on global North paradigms are contextualised to develop appropriate interventions that reflect 
local African realities. This will require a commitment to an evidence-led, experimental, and 
comprehensive approach to policy design through forward-looking policies that are fit for purpose, 
contextually relevant, and facilitate greater cooperation across seemingly unrelated policy areas 
such as enhancing ICT infrastructure, tackling intersectional digital inequalities, and promoting 
environmental sustainability (Ahmed, 2020b) . In addition, given the borderless global and regional 
governance dynamics related to AI deployment and climate change, the adoption of transversal 
domestic policies will inherently  need to simultaneously align to regional and global coordinated 
action. 

Weak evidence on leveraging  AI based CE in an African context 

In the global North, it is envisioned that deploying AI systems predicated on circularity will 
ultimately accelerate pathways for competitive green economies that:  enable broader sharing of 
physical and natural assets, create decent jobs and maintain energy and resource use within 
planetary boundaries. However, one common critique of the circular model is that discourse and 
activity on the matter is often dominated by high-tech innovations, redesigning business models, 
and renewable energy alternatives in a low consumption post-growth paradigm—arguably 
priorities well-suited for industrialised nations (Chatham House, 2019). While the reality of growth 
stagnation in industrialised nations makes a post-growth argument appropriate, in contrast Africa 
still needs to industrialise further in order to achieve the economic growth necessary to address the 
development challenges associated with its rapidly increasing population and urbanisation rates 
and existing multidimensional poverty and inequality.   

With the global hype around the 4IR, AI systems are often proffered as presenting Africa with 
immense potential to achieve the UN Sustainable Development Goals (ITU, 2019). AI powered by 
quality data is presented as a lever that can potentially enhance social welfare, boost productivity, 
facilitate environmental sustainability and ultimately drive holistic economic growth to meet 
multiple cross-cutting developmental needs. But, economic growth alone is not sufficient to reduce 
poverty and encourage shared prosperity if it is neither inclusive nor based on the three dimensions 
of sustainable development: environmental stewardship, social enhancement, and shared 
prosperity (UN, 2020).  

However, aside from the current unequal global power dynamics in  many  CE and AI ecosystems— 
for example, in both the CE global waste value chain and in global AI deployment (Arun, 2019; 



Schröder et al., 2019), the structural, economic, and institutional conditions in Africa are very 
different from high-income countries that champion "Doughnut Economics". Alternative circular 
model strategies need to be developed for African countries to foster low-carbon based and 
regenerative economic growth, that champions economic justice. Furthermore, there is emerging 
evidence that AI is likely to have a disproportionately negative effect on populations in the 
developing world than their more industrialised counterparts (Arun, 2019; Ahmed, 2021). Without 
strong policy interventions to limit and enable more equitable and just outcomes, the advent of AI 
may result in unintended economy-wide consequences that exacerbate and even create new 
disparities (Smith and Neupane, 2018; Korinek and Stiglitz, 2017). Furthermore, there is limited 
experience and knowledge regarding the impact AI will have on the economy and society in general 
(Wagner 2021; Agrawal et al., 2019), particularly in Africa (Sey and Ahmed, 2020; Arun 2019). Beyond 
emerging evidence that poorly designed AI raises ethical concerns and can create negative socio-
economic impacts, the increased demand for autonomous digital solutions (AI) also poses risks for 
environmental sustainability efforts (Muggah et al., 2020).   

While the concept of circularity could provide a pathway for sustainable growth and development 
in Africa, there is still limited research on how an AI-driven circularity model materialises in an 
African context—where challenges such as informal labour markets, the digital divide, unstable and 
absent electricity supply, and weak institutions  amongst others, are economic realities. Despite 
pro-CE regional positions and initiatives (AfDB, 2020; AU-NEPAD, 2020, UNECA, 2021), arguably 
inspired by global North epistemic communities, there needs to be further evidence-based research 
on how the CE can be applied to the African market. And, in addition, how this can be done in a 
sustainable manner that simultaneously protects the environment, creates decent jobs, enhances 
socio-economic welfare and has more equitable outcomes that address issues of intersectional 
inequality. Furthermore, the presumed efficacy of circularity predicated on countries at later stages 
of development does not fully apply to African countries, many of which are least developed 
economies (LDCs). This implies that the actors and endowments needed for global North based 
circularity do not exist in Africa.  

 
Part B: Research Plan 
Research Problem 
Insufficient attention has been paid to CE pathways in developing countries and their participation 
in global value chains, despite considerable innovation and policy progress (Chatham House, 2019). 
For instance, many global circularity dynamics also underline the unequal power relations at play 
in international goods and services value chains that influence how countries leverage 
digitalisation, disruptive technologies, and data. Similar to the global digital economy landscape, 
these ecosystems are monopolised by influential firms located in a few countries. With regards to 
the CE, higher-value employment-generating opportunities such as product design, marketing and 
retail for an AI-driven CE ecosystem are situated in the global North, while activity with lower 
economic value revolving around sorting, reusing and recycling waste is often assigned to lower-
income countries (Schröder et al. 2018). For an inclusive transformation to a CE that leverages 
innovative technologies on a planetary scale, we cannot overlook the systemic issues of unequal 
power relations entrenched in unequal global value chains and ICT distribution (UNCTAD,2019; 



Schröder et al. 2018). These issues call for more critical approaches to theorising and applying 
global "megatrends" in the heterogeneous African landscape. 
 
While  the  concept of CE provides a clear picture of how waste, agricultural practices, resource 
extraction, and high carbon emissions can be reduced through a redirection of energy and material 
flows, questions arise on  how this approach generates sustainable livelihoods in the context of 
unequal patterns of use and ownership, located in contested political economies, limited fiscal 
space and meagre infrastructure endowments (Scoones, 2015).  AI arguably intensifies an already 
complex African diverse technological, economic, social, political, institutional and cultural 
conditions across the continent. Also, research that contributes to an understanding of AI's impact 
in Africa is urgently required but still scarce (UN 2021; Sey and Ahmed, 2020; Arun, 2019). Given the 
complex interconnection  between urbanisation, industrialisation, trade, climate change and 
digitalisation (Ahmed 2020, UN 2019),  the use of AI to enhance circularity in an African context will 
be investigated in industries without smokestacks and ancillary phenomena (trade and 
urbanisation, etc). The  proposed new research lens on AI, circularity and the green economy will 
involve mapping out the regulatory, operational, and cross-cutting requirements for beneficial and 
sustainable AI in Africa, and to clarify the policies, capabilities and institutional arrangements 
required.  
 
 
Research Objectives and Questions 
The key objectives  and research questions are categorised as follows :  
 
Objectives 

(i.) To explore if and how the viability of AI based circularity solutions in industries without 
smokestacks and ancillary phenomena (urbanisation and trade) can contribute to 
improved lives and livelihoods for Africans in a sustainable, equitable manner? 

(ii.) Create a credible  evidence base to mitigate negative externalities and harms that can be 
exacerbated by AI based circular ecosystems, including those perpetuated by existing 
intersectional inequalities, geo-politics and global governance, and unequal regional 
endowments. 

(iii.) Investigate if AI based circular ecosystems can create sustainable economic growth 
enhancing development trajectories in Africa and what adaptations associated with AI 
based circular ecosystems are required to deliver social and economic welfare enhancing 
outcomes? 
 

Research questions 
(i.) What prerequisites are needed to ensure fairness and more even distribution of benefits 

from new value chains and business in industries that can  leverage AI through circularity? 
(ii.) How can AI facilitate Africa's transition towards more regenerative, inclusive, sustainable 

and resilient ecosystems?  
(iii.) How can African countries adapt institutional and human capabilities to realise the positive 

effects of  frontier technologies such as AI and new industrial models such as circularity for 



more liveable, equitable and fair economies that are also engines of productivity, 
innovation and growth? 

 
Methodology 
Ensuring a more equitable and sustainable economic transition will require a transversal, 
multidisciplinary  approach and an understanding of the economic and techno-social trade-offs, 
required to foster sustainable economic growth in Africa. A mixed methods approach consisting of 
quantitative, and qualitative research approaches, grounded in an interdisciplinary framework (viz-
a-vis, evolutionary, ecological, and institutional economic perspectives), will be utilised to answer 
the aforementioned research questions. The research design will consist of market analysis, 
surveys, advocacy and stakeholder involvement, and multiple- and comparative - case studies.  
To understand the economic, environmental, and societal impacts of using AI to enhance circularity 
in several African economies it is crucial to investigate the opportunities and risks associated with 
adopting an AI based CE model in complex African markets. The approach will consist of : 
 
Desk Research: As there appears to be little information on   AI based circular models in developing 
countries, the project will start by identifying key literature from the global South to understand 
challenges and opportunities associated with adopting both circularity and AI in developing 
economies and whether combined can enhance efforts  to deliver sustainable, welfare enhancing 
and just outcomes. The study will also include market analysis of the various ecosystems required 
to facilitate AI- augmented circularity in Africa. This is mainly through case studies of current paths 
that different African countries have embarked on, where local practices and innovations could 
leverage AI and circularity. Tentative case country countries include  Ghana, Kenya, Rwanda, Nigeria 
and South Africa.  
 
Key stakeholder interviews: Given the heterogeneity between different countries, the study will 
seek out interviews with key country stakeholders based on the previously mentioned sub-themes 
including government, the private sector, both corporations and start-ups/SMMEs, global platforms 
and climate change and green energy civil society organisations and academia. 
 
Stakeholder partnerships and advocacy: Evidence based research, strategic partnerships, and 
advocacy can be leveraged as tools for positive change. By  Organising and participating in 
conferences, seminars, workshops, and targeted meetings, we intend to  use these platforms for the 
dissemination of findings/ results and gathering feedback .The aim of these activities is to improve 
public awareness of issues related to AI and the CE in an African context. These activities will also 
contribute to advancing the “Beneficial AI and sustainable development” research agenda of the 
Just AI Project , and  contribute to building transdisciplinary African scholarship, partnerships,  and 
advocacy during and beyond the Projects 3 year timespan. The project will incorporate 
contributions from the following critical stakeholder groups: 
 

§ National Governments 
§ Private Sector and Civil Society 
§ Multilateral Organisations 
§ AI and/or CE Practitioners 



§ AI and CE Entrepreneurs 
 
Tentative schedule 
The research will be carried out in three phases, as follows: 
 
Phase I: Analysis of existing AI based CE initiatives in an African context 
Assessment of current adoption of  CE models that are based on leveraging AI systems in multiple 
sectors to meet sustainable development outcomes (enhance climate change and environmental 
degradation mitigation and adaptation  efforts, enhance social welfare and spur equitable 
economic growth). 
 
Phase II: Study emerging benefits, risks and harms of leveraging AI to boost circularity on the 
continent.  
Investigate how AI can beneficially contribute to building inclusive, productive, sustainable 
development by adopting an augmented circular economy model that is suited for Africa. An 
assessment of Africa's readiness to develop CE models that are based on leveraging  AI technology 
in multiple sectors. 
 
Phase III: Develop and test/ validate the AI framework for Africa 
The project's final output will be a policy paper that provides the key decision-makers and 
government with a beneficial AI and sustainable development framework for Africa in the 
aforementioned areas of interest.  The additional outputs from this research project will include 
inter alia, the following: 

Activity Areas 

Description Objective Implementation 

Quarterly brown 
bag 

Streamlining Internal seminars to test the validity of the findings and 
panel discussions with selected external stakeholders. 

Quarterly blogs Communications 1-2 blog posts that link research results to current affairs. 

Research papers Output delivery 1-2 RIA conference papers will be continually developed 
during initial two research phases, but within contained 
products. 

Advocacy and 
Collaboration 

Building Networks Collaborating on workshop, communication drives, etc. 
with existing stakeholders in the AI/CE space in SSA 
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