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FOREWORD 
Complexity, Sustainability and Transdisciplinarity make CST, the acronym, do double duty in 
representing the three pillars on which the Centre for Complex Systems in Transition stood. The 
CST was a merger of two Stellenbosch University Hope Projects: the Centre for Studies in Com-
plexity (CSC) and the TsamaHub (Transdisciplinary, Sustainability, Analysis, Modelling & Assess-
ment Hub). The CSC, established in 2009 as a trans-faculty centre between Science and Arts and 
Social Sciences, was led by Prof Paul Cilliers and I, and then by me after Paul’s untimely death in 
2011. The TsamaHUB, led by Prof Mark Swilling and coordinated by John van Breda, was located in 
the School of Public Leadership (SPL) in the Faculty of Economic and Management Sciences. 

After an unsuccessful bid for a DST Centre of Excellence in 2013, the CST was chosen as the 
University’s NRF Flagship Programme in 2016. Besides its core research activities, the CST served 
as an umbrella over a set of four case studies in the fields of Energy, Food, Water, and Cities. The 
core team of the CST consisted of Prof Mark Swilling and I as co-directors, Prof Oonsie Biggs,        
Dr Josephine Musango, Dr Rika Preiser, and John van Breda. Administratively, the CST fell under 
the SPL.

On 5 February 2016, we moved into the newly restored stables on the Mostertsdrift farm, where the 
Stellenbosch Institute for Advanced Study (STIAS) is located. At long last we were home! 

By the time I retired at the end of 2018, I saw the CST grow into a powerhouse of research built 
on the limitless enthusiasm of our staff and students. Now the CST is entering a new and exciting 
`grown-up’ phase as the Centre for Sustainability Transitions and I can only see a bright future for 
it. In my 43 years at Stellenbosch University, I was fortunate to have been part of the establishment 
of a new department of Biochemistry, of STIAS, and of the CST, and I am delighted that all three 
continue to be beacons of excellence in our academic landscape. 

Jannie Hofmeyr
Founding CST co-director

Photo by Karsten Wurth 
on Unsplash
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“

Ecovillage that provides the ‘learning and living’ 
experience of sustainability practices. This context 
has made it possible to craft a place-based learning 
experience that exposes students to the real world 
of building a socially mixed, ecologically designed 
ecovillage, connected to a land reform project on 
commonage land. A range of modules are delivered 
by CST staff, Extra-Ordinary Lecturers and Research 
Fellows in a way that invites students to explore 
their both their inner reflections and cognitive 
engagement through rigorous academic 
inquiry, dialogue, and practical appli-
cations. By weaving together what 
has been referred to as a ‘soul, soil 
and society’ approach, an evolution-
ary pedagogy of the present has 
emerged that prepares students for 
a complex world undergoing multi-
ple transitions. Over the years, many 
students have remarked how transform-
ative their learning experience was and how 
this prepared them for roles and careers that 
contribute to sustainability transitions.    
 
The Research Hub continues to build on the 
core foundations of complexity thinking 
and transdisciplinary approaches on 
which the CST was founded. 

The CST defines trans-
disciplinary research as 

inter-disciplinary research 
conducted with (rather than for) 

societal actors to generate re-
al-world solutions to existing prob-

lems.

This includes knowledge that informs actual transi-
tioning from the status quo to a desired outcome. 
Given CST’s location within the Southern African con-
text, CST researchers have explored what it means to 
apply a decolonial lens that liberates multiple ways 
of knowing appropriate for this context. Projects are 
normally led by senior researchers and supported by 
co-researchers and postgraduate students. Engage-
ment of staff and students from historically disadvan-
taged backgrounds is prioritized.  

Launched in 2015, the same year the Sustainable 
Development Goals were approved by the United Na-
tions, the initial impetus for establishing the Centre 
for Complex Systems in Transition (CST) came from 
a National Research Foundation initiative to fund 
flagship research initiatives at South African univer-
sities. Although the NRF later scrapped the program 
due to funding constraints, Stellenbosch University 
decided to proceed with supporting the CST as an 
initiative to foster inter-faculty cooperation on the 
topics of complexity, sustainability and transdiscipli-
narity, and strengthen the position of Stellenbosch 
within the global research community. 

The inception of the CST built on a strong legacy of 
research into complexity and sustainability at Stellen-
bosch University and provided the institutional frame-
work for experimenting with new emerging forms of 
knowledge production and collaborative action as 
a response to the complex challenges facing soci-
ety. The CST was formed through the merger with 
two existing initiatives at Stellenbosch University: 
The Centre for Studies in Complexity (CSC), and the 
TsamaHub (Transdisciplinary, Sustainability, Analysis, 
Modelling & Assessment Hub which coordinated a 
transdisciplinary PhD program. It also continued an 
active relationship with the Sustainability Institute 
(SI), a non-profit trust involved in the Stellenbosch 
region to deliver community-based projects in the 
surrounding community and ecosystems. The SI 
campus has been the home of the Postgraduate 
Diploma and Masters in Sustainable Development. 
Since 2003, SI staff appointed as Extra-Ordinary Lec-
turers have collaborated with staff from the School of 
Public Leadership and the CST to develop the degree 
programmes, pedagogic philosophy and immersive 
learning experiences.

The founding aim of the CST was to 
develop a inter- and trans-disciplinary 

research and postgraduate training centre 
that brings together insights from different 
disciplines to advance understanding of the 
interlinked social, economic, institutional, 
political, and ecological dimensions of en-

vironmental and social sustainability, and to 
address issues of deeper systemic transfor-

mation, specifically in an African context. 

REFLECTIONS FROM THE DIRECTORS 
Over its 6-year existence, the CST expanded rapidly 
as researchers landed funding for projects across 
a wide range of fields. A common binding thread 
across all projects is a deep commitment to high 
impact transformative research inspired by complex 
adaptive systems thinking, transdisciplinary research 
approaches, and recognition of the deep interconnec-
tions between the environment and society. Over the 
course of its six-year existence, the staff grew from 
six to 23, and graduated 18 PhDs, 50 Masters and 4 
Honours students supervised by CST staff, a tremen-
dous achievement for a small centre. 

These successes propelled the CST into a new phase 
starting in 2021, where it has become known as the 
Centre for Sustainability Transitions, retaining its 
acronym but better reflecting the core focus of its 
emerging work. Formally, Senate approved a shift of 
the CST from a “Type 1” to a “Type 2” centre in March 
2021, meaning that the CST is now institutionally 
at the equivalent level of a department (rather than 
being located within a department), reporting directly 
to the Dean, and with a mandate to conduct both 
research and postgraduate teaching. This means 
that the CST is no longer a start-up; it has entered a 
phase of growth and consolidation, finding its place 
in the world, full of energy and vision. 

The new CST comprises a Research Hub and a 
Teaching Hub, and is co-directed by Prof Biggs and 
Prof Swilling, supported by a Management Commit-
tee to advise on strategic and budgetary matters, and 
a very able and experienced administrative team. The 
Research Hub comprises 31 projects with a com-
bined budget in 2021 of over R30 million, while the 
Teaching Hub leads the Postgraduate Diploma, MPhil 
and PhD in Sustainable Development. With a budget 
of over R6 million in 2021, these degree programs 
have an annual intake of 200 students. By combin-
ing extensive high-impact research projects and the 
well-established teaching programs into a single 
centre with a clear focus on sustainability transitions, 
Stellenbosch University has positioned itself along-
side leading tertiary institutions around the world 
that have launched a variety of sustainability-focused 
centres and initiatives over the past two decades. 

The postgraduate teaching programmes continue 
to be taught and facilitated at the Sustainability 
Institute, where it is embedded within the Lynedoch 

The CST collaborates with a wide range of partners 
within Stellenbosch University, academia, policy, 
and practice across South Africa, as well as inter-
nationally. In terms of key projects, the award of a 
prestigious South African Research Chair (SARChI) in 
Social-Ecological Systems and Resilience to the CST 
in 2015 substantially expanded the CST’s work and 
staff in this field, building a strong set of collabora-
tions with the Stockholm Resilience Centre in Swe-

den, and leveraging several large grants funded 
by the Swedish International Development 

Agency (SIDA) and the United States 
Agency for International Development 
(USAID). Other highlights include the 
CST’s work on state capture, where 
CST led the highly impactful “Betrayal 
of the Promise” report in 2017 and 

has leveraged significant further fund-
ing from the Open Society. CST is also 

playing a lead role in supporting the na-
tionally critical transition of Eskom (South 

Africa’s state power utility) from a fossil-fuel 
incumbent to a pivot of the renewable energy tran-
sition. The CST has established a formal long-term 

partnership with the newly established Envi-
ronmental Justice Programme at George-

town University, Washington D.C. to 
develop a new generation of integrat-
ed non-equilibrium climate-economy 
models to support decision-making 
of national governments around the 
world facing the twin challenges of 

economic and climate crises. Most 
recently, the CST has been awarded 

a UNESCO Chair on Complex Systems 
and Transformative African Futures, which 

will provide a significant further boost to CST’s 
positioning and impact in the area of sustainability 
transitions. 

In short, the CST is now ideally positioned to combine 
cutting edge research with transformative place-
based learning to produce the kind of knowledge, ca-
pacities and people required to advance sustainability 
transitions across a wide range of fields within the 
South African, broader African and global contexts.

Profs Mark Swilling and 
Reinette (Oonsie) Biggs 
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KEY RESEARCH AREAS
1. Complexity 

2. Transdisciplinarity

3. Energy Transitions

4. Social-Ecological Systems  
(SES) and Resilience 

5. The Living Cell 
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1. COMPLEXITY
CST researchers: Rika Preiser, Jannie Hofmeyr

PhD students: Amanda Manyani, Glenn Ashton, Liza van der Merwe, Deon Cloete, Charon 
Marais; Masters students: Melanie Carstens, Reinhold Mangundu, Noni Mngqibisa, Mela-
nie Smith, Elena Mancebo, Siraj Jardin, Erik Rickens, Tanja Fouche, Megan Lindow, Pieter 
Odendaal, Dieter Gutschi.

Complexity is undoubtedly one of the buzzwords 
of our time and marks the fast-paced, inter-
connected local and global issues, increasing 
social-ecological crises, and rapid technological 
advancement that the world is experiencing. 
Understanding the multi-scale, interconnected 
and continuously evolving nature of complex 
systems—such as the economy, our food supply, 
cities, the power grid, technological innovation, 
to name a few—demands deep knowledge of 
the mechanisms and processes of how change 
and transformation occur and can be managed 
within these systems. 

The field of complex adaptive systems research 
offers scholars and practitioners the conceptual 
principles and more holistic modes of inquiry 
and practical heuristics to engage with uncer-
tainty and change by considering the dynamic 
nature of the interlinked social and natural 
systems in which science-policy-practice inter-
ventions are to be implemented. The growing 
recognition of the intertwined nature of humanity 
and ecosystems is driving a reframing of the 
conventional divide between the social and nat-
ural sciences, as well as between research and 
practice. 

Research on complexity at Stellenbosch Univer-
sity has two distinct starting points. The first can 
be traced back to the Department of Philosophy 
where Prof Paul Cilliers developed a deeper 
understanding of the nature of complex sys-
tems based on his explorations of contemporary 
perspectives in philosophy and science. In 1998, 
he published his book Complexity & Postmod-
ernism: understanding complex systems which 
became a cornerstone publication in the field of 
complexity studies. Throughout his career, his 
work contributed to establishing the grounds for 
understanding complex phenomena from which 

he drew important theoretical, methodological, 
and ethical implications. 

A second starting point is marked by the work 
of Prof Jannie Hofmeyr who, since the 1980s, 
studied the inner workings of the cell at the 
SU Department of Biochemistry by exploring 
the control and regulation of cellular process-
es using computer modelling, theoretical, and 
experimental approaches. He made fundamental 
contributions to the development of metabolic 
control analysis and computational cell biology 
which now forms a basis for understanding the 
complex processes of cellular metabolic regula-
tion. His interest in exploring whether it is possi-
ble to formally model the functional organisation 
of the cell in terms of a theory of molecular 
self-fabrication has led him to a broader study of 
complex systems, not only of biological systems, 
but also of ecological and sociological systems.

With these starting positions, the CST situated 
itself as a multi-disciplinary research and post-
graduate training centre that brings together 
insights from different disciplines to advance un-
derstanding of the interlinked social, economic, 
institutional, political and ecological dimensions 
of environmental and social sustainability and to 
address issues of deeper systemic transforma-
tion, specifically in an African context. 

The study of complex systems has the potential 
to help researchers explore and understand how 
social-ecological transformations come about in 
times of fundamental uncertainty and change. 
Going forward, we will focus on exploring how 
deeper insights into the features and behaviour 
of complex systems can lead to new avenues 
and potentialities for how we construct, enact, 
operationalise, and transform the process of 
developing theory, research, and practice for 

engaging with the complexities of the world we 
are living in.

By viewing the world’s current sustainability 
challenges as being complex and interlinked, the 
CST seeks to support interdisciplinary dialogue 
and collaboration to inform transdisciplinary 
responses to respond more authentically to the 
uncertainties of our time. In 2021, Dr Rika Prei-

KEY RESEARCH AREAS

“The CST uses complexity thinking to shape interdisciplinary research on global 
sustainability. Their work is excellent and leads the way on the African continent.” 

W. Brian Arthur
External Professor, Santa Fe Institute.
Formerly Dean and Virginia Morrison Professor, Stanford

ser and Tanja Hichert have been jointly award-
ed a UNESCO Chair in Complex Systems and 
Transformative African Futures. This UNESCO 
chair aims to establish a research, teaching, and 
training hub for post-graduate students, poli-
cy makers, and societal actors, to nurture and 
foster the next generation of Complex Systems 
and Future Studies scholars, practitioners, and 
changemakers. 

Photo by Kyle Philip Coulson on Unsplash
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2. TRANSDISCIPLINARITY
CST researchers: John van Breda, Mark Swilling and Scott Drimie

PhD students: Luke Metelerkamp, John van Breda, and Amanda Gcanga; Masters students: 
Anni Rosalen, Amy Bosworth, Tasneem Jhetam and Ivan Pauw.

Complex societal challenges require a trans-
disciplinary approach, bringing together a 
range of scientific disciplines, as well as ena-
bling both science and society to co-produce 
the knowledge necessary for undertaking 
transition at multiple scales. 

This research theme explores how 
transdisciplinary approaches differ from 

current modes of research and can 
more effectively advance understanding 
about complex systems transitions that            

facilitate social change.

Transdisciplinarity (TD) has emerged over 
the past two decades not as a “new” sci-
ence per se, but rather as a methodological 
response to the need for a new mode of 
doing science with society. Transdisciplinary 
approaches entail integrating theoretical 
knowledge across different disciplines, with 
the practical knowledge held by stakehold-
ers and social actors. The rationale for this 
knowledge integration is not only to better 
understand or explain particular problem sit-
uations, but also to figure out how to change 
them as well.

Doing science in a transdisciplinary way 
means having to work with and negotiate the 
practical and theoretical interests of society 
and science simultaneously. This requires 
developing and using collaborative research 
practices necessary for achieving two vi-
tally important objectives: (1) co-producing 

practical knowledge that is oriented towards 
the strategic goals of society and (2) co-pro-
ducing innovative theoretical knowledge for 
providing us with new insights and under-
standing of the complex problems we are 
facing.

The CST has engaged in a wide variety of 
transdisciplinary projects over the years. 
Some of these projects include infrastruc-
ture assessments, community resilience pro-
jects, environmental education, and more. 
Much of this work is based on the narrative 
action research (NAR) approach we have 
developed as a practical way of doing trans-
formative transdisciplinary research. 

Going forward, when facing different kinds of 
sustainability transitions, a major challenge 
is to train our researchers and students to be 
methodologically agile. Knowing how to use 
TD in combination with other methodologies 
such as mono-, multi, inter-disciplinarity 
holds the key to research-led transformative 
change.  Researchers receive guidance as to 
how and when to switch between these dif-
ferent methodologies as and when required 
by contextual changes and/or changes in 
understanding by stakeholders or social ac-
tors. It is not possible to approach projects 
from a TD perspective only; there is a need 
to switch between different methodologies 
when we sense a change taking place in the 
issues at stake, or new understandings of 
issues emerging.

KEY RESEARCH AREAS



1312

3. ENERGY TRANSITIONS
CST Researchers: Mark Swilling, Megan Davies, Nthabiseng Mohlakoana, Holle Wlokas, Nina 
Callaghan, Tasneem Jhetam and Merin Jacob 

PhD students: Megan Davies, Ebenaezer Appies; Masters students:  Sharne Bloem, Michelle 
Cruywagen, Jeeten Morar, Andy Muranda, Henry Mooney, Fezeka Stuurman, Kyle Swartz,     
Savanna Bosman.

KEY RESEARCH AREAS

South Africa is mired in an energy crisis—the 
consequence of various stumbling blocks that 
have unfolded over decades. An aging fleet of 
coal-fired power stations (that are increasingly 
expensive to maintain), load-shedding (which 
has been normalised since 2008 by a national 
utility, billions of Rands in debt), and the climate 
emergency accelerated by carbon emissions, 
have created an imperative for an energy tran-
sition to be closely integrated with the country’s 
development agenda. As Africa’s most carbon-in-
tensive economy, and a major global polluter, 
decarbonising is a critical step forward, as is 
providing energy security for all. As much as the 
crisis has placed industries, governments, and 
citizens in a quandary, it can also be perceived as 
an opportunity to move the needle in a big way. 
Significant change requires radical transforma-
tions in political, economic, technological, and 
cultural landscapes. The energy research team 
at the CST grapples with these deep complexi-
ties and asks: What can an energy transition look 
like for all of society? 

The renewable energy transition is well under-
way, and it is something we have been antici-
pating for quite some time. Exceptional solar 
radiation and wind resources, a fast-growing and 
increasingly affordable global renewables sector, 
and increasing investor confidence paired with a 
mature regulatory and financial support system 
have paved the way for the future of energy. But 
more than simply the changes in technology that 
a shift away from coal towards renewable ener-
gy might involve, our priority has always been to 
understand what the socio-economic, political, 
and developmental implications of energy infra-
structure could mean. 

The energy team at the CST has seen many iter-
ations and has evolved in name and nature to re-
spond to the issues of the day. It has not always 
been as directly involved in renewable energy as 
it is now, and that has been part of the evolution-
ary process. Initiated by Dr Megan Davies, Prof 
Mark Swilling and Dr Holle Wlokas, who drove 
the evolution of the team from its early days in 
informal upgrading into a new phase, looking 
at utility scale energy impacts, a strong renew-
able energy focus began to take shape in 2016. 
Throughout these developments, our intellectual 
project has remained consistent: to explore the 
relational governance of socio-technical energy 
transitions. 

During the team’s first few years, there was a fo-
cus on urban governance of off-grid solar home 
systems to support in-situ informal settlement 
upgrading small-scale embedded generation in 
local and municipal settings. At the heart of this 
inquiry was support for incremental upgrading 
in informal settlements as a response to ener-
gy poverty. A careful consideration of justice in 
the governance of energy projects is part of the 
bigger story of our team, and it is through this 
lens that we have endeavoured to fill our own 
knowledge gaps. Triggered by a shift towards 
renewable energy, the justice framing led us to 
examine the place-based impacts of large-scale 
investments in renewable energy infrastructure 
projects, and its broader socio-political implica-
tions.  We began to ask how the Renewable En-
ergy Independent Power Producer Procurement 
Programme (REIPPPP) could support a devel-
opmental agenda. This layering of knowledge 
over time has shaped our understanding of why 
and how to build better institutional partnerships 

Photo by Gonz DDL on Unsplash

“The CST energy team has consistently anticipated the energy transition that 
is underway globally and is an urgent necessity in the SA context. As engaged 
transdisciplinary researchers, they have worked with key stakeholders at the local, 
national and global levels to craft solutions within novel conceptual frameworks. 
Their work across the science-policy-society interface will make a significant con-
tribution to the global debates about the energy transition.” 

Prof Maarten Hajer
Urban Futures, Utrecht University, Netherlands
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There have been several noteworthy milestones 
for our team. The TENTRANS project, which 
launched in 2018, was an international collab-
oration with industry and was a first of its kind 
(see project highlights section on page 42). In 
2020, we launched two significant energy tran-
sition projects which have made great traction 
to date. The first is the Reconfiguring Energy for 
Social Equity (ReSET) project, which is devoted 
to understanding how the global transition from 
fossil fuels to renewable energy might strength-
en social equity. ReSET is an international col-
laboration with academic partners in Germany, 
India, the Netherlands and South Africa, and 
commits to fostering transdisciplinary research 
insights generated from diverse case studies 
about whether, and how, the uptake of renewable       
energy infrastructures might lead to more inclu-
sive, equal and just societies. The second is our 
work with the South African electricity public util-
ity, Eskom. The CST is one of several knowledge 

partners to Eskom through the Eskom Power 
Plant Engineering Institute (EPPEI). This partner-
ship enables the CST’s research in governance, 
the JET, power sector reform, industrial policy 
and transition finance to be shared with the util-
ity in ways that are supportive of the transitions 
underway. Research outputs from these focus 
areas are shared with Eskom executives in the 
JET Office, Strategy and Finance divisions, with 
utility-wide convenings to socialise ideas and 
processes that could advance the utility’s pivot. 
A just transition requires a multi-year, multi-scale, 
multi-actor effort to adopt a strong social com-
pact and achieve a net-zero carbon economy 
that creates decent jobs. All these elements are 
critical in dealing with South Africa’s triple chal-
lenges of poverty, inequality, and unemployment. 
This is at the heart of our work with Eskom that 
takes an optimistic view of institutions and the 
possibilities for change.

Photo by J Anders on Unsplash

to support infrastructural transitions, and their 
governance—be they small-scale at a local level, 
or utility-scale at a national level.

We are constantly exploring the frontiers of our 
intellectual project, while being grounded firmly 
in our roots. Our purpose driven stewardship 
of justice and socio-economic development in 
the energy transition brings us to where we are 
now. At present day, the Just Energy Transition 
narrative1 that we have been informed by is more 
ubiquitous than ever, represented in the media 
and the greater South African and global conver-
sation as the next big challenge of the day. In es-
sence, it is a consideration of how the transition 
towards low carbon energy systems can move 
beyond decarbonisation and energy security to 
bring about equity, employment, and economic 
development for a country plagued with inequal-
ity and unemployment. Although these chal-
lenges predate the Covid-19 pandemic, they are 
now more relevant than ever for a just and green 
economic recovery.

The new frontiers we are delving into are from 
a more systemic perspective, dealing with the 
national grid in its entirety, including the gov-
ernance of infrastructural transitions. From the 
decommissioning of coal fired power stations to 
incumbency and global finance, we are making 
use of our layered understanding of institutional 
dynamics to make sense of an evolving story, 
moving comfortably between local and national 
perspectives. South Africa is located within a 
global political economy and local energy tran-
sitions have implications for global finance too, 
and so we must increasingly explore internation-
al perspectives, with our justice frameworks in 
tow. Global and national financing is reflected 
in our teaching as a major focus of our work, 
exploring what shapes investments, and how 
projects are financed. The teaching modules 
at the CST are an exceptional accompaniment 
to our team’s research, to uphold our priority 
of building knowledge and capacity. They are 
responsible for creating a pipeline of researchers 
and practitioners in their respective fields, with 
comprehensive knowledge on energy policy and 
finance: two critical leverage points in the just 
energy transition. We are a growing team with 
knowledge partners in civil society, as well as 
local and international partners in the private, 

public, academic and research sectors. We 
understand that there is no panacea to an energy 
crisis. Instead, we must engage with the political 
economy and its various networks and dive into 
the complexities of them. 

At present, our research agenda focuses on 
the dynamics of an energy transition that could 
pave the way for an entirely new socio-technical 
regime based on renewables, and the related set 
of policy instruments, governance modes, and 
techno-economic configurations. We are explor-
ing the following themes:

The institutional work required by key actors 
(from the national utility to local municipalities) 
to be pivot points that can enable a just energy 

transition and strengthen social equity.

The readiness of the electricity grid for an 
accelerated energy transition, that supports job 

creation and improved livelihood impacts.

The policy, regulatory and financial precondi-
tions for various matters, particularly power 
sector reform, and launching a successful 

renewables led industrialisation programme.

The role of the transition finance community, 
engaging on how actors in the financial system 
will participate in and support the needs of the 

energy transition.

The establishment of an integrated non-equi-
librium economy-climate model that seeks to 
determine the macroeconomic implications of 

the energy transition in South Africa.

1. This being the title of Mark Swilling and Eve Anneke’s 2012 book: Just Transitions: Explorations of Sustainability in 
an Unfair World. (Tokyo: United Nations University Press)
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4. SOCIAL-ECOLOGICAL SYSTEMS 
& RESILIENCE

Researchers & postdocs: Oonsie Biggs, Hayley Clements, Scott Drimie, Maike Hamann,     
Linda Luvuno, Kristine Maciejewski, Rika Preiser, Odirilwe Selomane, Nadia Sitas, Joy       
Waddell

PhD students: Bekezela Nxumalo, Victoria Shifidi, Nametso Phonchi-Tshekiso, Willem 
Malherbe, Amanda Manyani, Catherine Pringle, Luke Metelerkamp, Liza van der Merwe,      
Linda Luvuno, Odirilwe Selomane, Maike Hamann, Juan Rocha, Charon Marais; Masters 
students: Jeremiah Masaya, Romanus Kasino, Reinhold Mangundu, Blessing Kavhu, 
Qhamani Mandlana, Michelle Fourie, Tshegofatso Tshoke, Danai Matowanyika, Andisiwe 
Mnkani, Noni Mngqibisa, Tafadzwa Shumba, Terry Achieng, Siraj Jardine, Olive Zgambo, 
Megan Lindow; Honours students: Sungeni Karonga, Kim Parker, Milisa Rala, Sinetemba 
Xoxo

KEY RESEARCH AREAS

We have entered the Anthropocene—a new 
epoch in Earth’s history where human chang-
es to the environment are now so extensive 
that they are undermining the planetary con-
ditions required for thriving communities and 
societies. These systemic changes to the 
Earth system are deeply rooted in our mod-
ern systems of production and consumption, 
and the worldviews, values and institutions 
which underpin our economies. While these 
changes to the environment and society 
affect everyone, it is apparent that the nega-
tive impacts are being borne disproportion-
ately by vulnerable and marginalized groups, 
aggravating inequality, social tensions, and 
conflict, and undermining our collective 
ability to address the challenges we face. It 
is increasingly clear that addressing pover-
ty and ensuring human well-being into the 
future cannot be undertaken without recog-
nizing the deep interconnections between 
the environment, human well-being and 
various forms of inequality – i.e., the dynam-
ics of complex, intertwined social-ecologi-
cal systems at multiple interlinked scales. 
Furthermore, there is growing consensus 
that attaining a just and sustainable future 
will require a substantive transformation of 
our economies and societies, including our 
underlying paradigms and deeply held as-
sumptions. 

Resilience is increasingly regarded as a key 
aspect to enabling and navigating transfor-
mations. Systemic transformations entail 
changes that are fundamentally unknown 
and unpredictable, and the capacity to deal 
with such changes is central to resilient 
systems. Better understanding of how re-
silience of social-ecological systems (SES) 
can be fostered in practice is being demand-
ed by government agencies, development 
funders and non-profit actors, spurring 
rapid growth of the field. Understanding of 
SES is deeply rooted in a complex adaptive 
systems perspective and has been highly 
inter- and transdisciplinary in its orientation. 
However, theoretical conceptualization of 
the field is still relatively underdeveloped, as 
are action-focused methods for engaging 
in social-ecological systems in ways that 
meaningfully integrate approaches from the 
social and natural sciences, and engage with 
non-academic stakeholders. Furthermore, 
much of the empirical work on SES has been 
carried out in developed countries, where 
the issues and contexts often differ dramat-
ically from those in the developing world. 
The social-ecological systems and resilience 
research group at the CST aims to contribute 
to addressing these theoretical, methodolog-
ical and empirical gaps, specifically from a 
South African and African perspective.

The work on SES and resilience at CST was 
initially structured around the core themes 
of the SARChI chair awarded to the CST in 
2015 (see box). Each of these themes com-
prise multiple collaborative projects with 
local and international partners:

Transformations in social-ecological       
systems and resilience theory. This theme 
aims to advance SES concepts and meth-
ods and has led to a variety of collaborative 
papers, as well as two landmark books in 
the field. The first, “Principles for Building 
Resilience: Sustaining Ecosystem Services 
in Social-Ecological Systems” published in 
2015 by Cambridge University Press, pro-
vides an in-depth, systematic synthesis of 
underlying principles for building resilience in 
SES. The second, “The Routledge Handbook 
of Research Methods for Social-Ecological 

Systems” published in 2021 is the first hand-
book specifically focused on research meth-
ods in the SES field and was led by a group 
of researchers from the CST.

Regime shifts in social-ecological systems. 
This theme focuses on understanding tip-
ping points in social-ecological systems and 
their impacts on ecosystems and human 
well-being. A key initiative is the further 
development of the Regime Shifts Database 
(www.regimeshifts.org) (see page 37) in 
collaboration with the Stockholm Resilience 
Centre in Sweden. This theme has engaged 
several postgraduate students in the empiri-
cal assessment of regime shifts in southern 
Africa. Prof Biggs also contributed to the 
further development of the highly influential 
Planetary Boundaries framework, which 
identifies levels of nine key variables beyond 

http://www.regimeshifts.org
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which the stability of the Earth System may 
be compromised (Steffen et al 2015, Sci-
ence). Some of this work is now being taken 
further in a project to quantify a biodiversity 
boundary for Africa (see page 38).

Transformations in social-ecological       
systems. This theme contributes to the 
growing body of work on understanding 
factors that enable transformative change 
toward sustainability, specifically from a 
southern African perspective. A key initiative 
under this theme is the “Seeds of a Good 
Anthropocenes” initiative (see page 38), 
which is co-led by the CST and aims to col-
lect examples of regional innovations toward 
sustainability and foster a broader dialogue 
on options for positive regional futures. The 
work under this theme has advanced various 
approaches to engaging in collaborative, an-
ticipatory, sense-making processes drawing 
on expertise in complexity (see page 8) and 
transdisciplinarity (see page 10) at the CST.

Supporting regional SES and resilience 
research networks. The CST has also played 
a key role in supporting the development of 
regional and international research networks 
in the SES and resilience field. The CST co-
ordinates the Southern African Program on 
Ecosystem Change and Society (SAPECS) 
(see page 24), which is one of the leading re-
gional networks of the Future Earth Program 
on Ecosystem Change and Society (PECS) 
(see page 23). SAPECS has been particularly 
important in providing a “home” for south-
ern African SES scholars, and in providing 
mentorship and networking opportunities to 
early-career researchers through workshops, 
colloquia and training events. SAPECS has 
also played a key role in the development of 
PECS, and in 2019, the international project 
office which coordinates PECS moved from 

SARChI Chair in Social-Ecological 
Systems and Resilience
Prof Reinette (Oonsie) Biggs was awarded a prestigious NRF-
funded South African Research Chair (SARChI) in 2015, linked 
to the establishment of the CST. The aim of the Chair is to contribute 
to the rapidly emerging international research and policy agenda around 
social-ecological systems (SES) and resilience. The Chair is structured around four core 
themes, which formed the initial foundation for work on SES and Resilience at the CST. 
The Chair has played an important capacity building role and has graduated 14 post-
graduate students since inception, with 8 ongoing students. A total of R56 million in pro-
ject funding has been leveraged through the Chair, enabling the growth of a substantial 
group of researchers at the CST working in the SES and resilience domain. The platform 
provided by the Chair has therefore been key in establishing the CST as a leading region-
al hub in the SES and resilience domain.

The Chair was recently renewed for a further 5-year term and upgraded to a Tier 1 Chair. 
Prof Biggs was also awarded an NRF A rating at the start of 2021, building on her former 
NRF P-rating. The Chair’s research program will continue to be built around the four core 
themes of the first phase, but with an increasing emphasis on understanding and facil-
itating transformations toward sustainability, in line with the CST’s emerging focus and 
new name. This work is being fed into the international arena through Prof Biggs’ roles 
as co-chair of the PECS Science Committee, and a member of the board of the interna-
tional Resilience Alliance and the Beijer Institute for Ecological Economics.

“The South African Research Chair and the CST have merged to become a most 
significant player in the research fields of complex systems, resilience and so-
cial-ecological systems, contributing South African and African perspectives, 
fostering regional networks, building capacity and conducting exciting and path 
breaking work.”

Carl Folke
Stockholm Resilience Centre & Beijer Institute of Ecological Economics

Sweden to the CST. The office has a director 
and assistant based at CST, and is currently 
the only Future Earth global research pro-
gram international project office hosted in 
the developing world. 

The CST has become established as a key 
knowledge partner in the regional resilience 
arena through its work on these themes, as 
well as synthetic work that cuts across these 
themes and extends into new themes. Over 
the past six years, the CST has contributed 
to two large regional development initiatives: 
The SIDA-funded Guidance for Resilience in 
the Anthropocene: Investments for Develop-
ment (GRAID) project (see page 32) and the 
USAID-funded Resilient Waters Programme 
(see page 34). In both cases the CST has 
played a key role as a regional knowledge 
broker between academia and regional 
development funders and actors, and has 
experimented with new forms of knowledge 
co-production and action, conducting ac-
tivities that draws on and integrates across 
these themes and others at CST. 

The resources provided by these initiatives 
have facilitated the development of a sub-
stantial research group, who are now es-
tablishing their own research directions and 
groups. Some of these emerging directions 
include social-ecological equity and justice, 
telecoupling and cross-scale resource flows, 
urban ecosystem services, disasters and re-
silience, and futures thinking and approach-
es. There is also ongoing work on biodiver-
sity, ecosystem services and conservation, 
with several CST staff members contributing 
to the assessment processes and reports 
of the Intergovernmental Platform on Biodi-
versity and Ecosystem Services (IPBES) as 
well as to the International Panel on Climate 
Change (IPCC). 
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5. THE LIVING CELL
CST Researcher: Jannie Hofmeyr

It all started on a winter’s day in June 1995. 
While browsing in the little German bookshop 
in Andringa Street, I found on the special shelf 
for books that defied the classification system 
of the proprietress, a book entitled Life Itself: 
A comprehensive inquiry into the nature, origin, 
and fabrication of life by the theoretical biologist 
Robert Rosen. Over the next weeks of intensive 
reading, this book turned my view of biology 
upside down and opened my eyes to the world of 
biocomplexity. 

Rosen’s research over 30 years had been guid-
ed by one question: What is life? What is it that 
distinguishes living and non-living things? Rosen 
found that the answer lay in the realisation that 
living organisms have the ability to live longer 
than the functional lifetimes of their compo-
nents. In short, they are fragile yet persistent. He 
found that this hallmark of life is made possible 
by the remarkable ability of living organisms to 
manufacture and individuate themselves auton-
omously as wholes, an ability now also known as 
autopoiesis. In order to grow, reproduce, me-
tabolise, self-maintain, adapt, and evolve, living 
organisms must first and foremost be able to 
self-manufacture. To understand and describe 
the functional organisation of processes that 
makes self-manufacture possible, Rosen devel-
oped a formalism based on the mathematical 
field of category theory and so established what 
is now called Relational Biology. Importantly, 
he found a way to incorporate Aristotle’s four 
causes—material, efficient, formal, final—into 
his formalism. He developed a formal model 
he called a Metabolism-Repair or (M,R)-system, 
which showed that a system had to be closed 
to efficient causation in order to be able to 
self-manufacture. In other words, every efficient 
cause must be produced by another efficient 
cause in the system. It turned out, however, that 
the (M,R)-system has a serious deficiency: nei-
ther Rosen nor any of his followers, critics and 
commentators have to date been able to realise 
his (M,R)-system in terms of the processes in the 
living cell and in the organisms constructed from 

such cells. Without this, biologists have largely 
ignored Rosen’s pioneering work.

This is where I came in. As a biochemist, it both-
ered me that I could not explain to my colleagues 
what Rosen’s work meant in the familiar terms 
of our subject, and so I embarked on a lengthy 
quest to find such an explanation. I read nearly 
everything that Rosen and other key players 
such as John von Neumann, Howard Pattee and 
Marcello Barbieri had published. I learnt category 
theory; I explored the unfamiliar world of com-
plexity science with my friend and colleague Paul 
Cilliers, a world-leading philosopher of com-
plexity; I studied the concepts of the new fields 
of code biology and biosemiotics. During the 
first fifteen years or so, I continued my teaching 
and research career as a computational sys-
tems biologist, and pursued this enquiry as an 
afterhours, part-time study. It was only in 2009, 
when Paul and I founded the Centre for Studies 
in Complexity—a forerunner of the Centre for 
Complex Systems in Transition—that I could at 
long last spend more time on my research into 
the question “what is life?”

In 2014-205, during a year-long fellowship at the 
Berlin Institute for Advanced Study (the WIKO), I 
had two key insights. First, Rosen and all others 
were focussed so much on efficient causes that 
they had completely forgotten formal cause, the 
incorporation of which, I realised, was the only 
way of stopping the so-called infinite regress 
that plagues all relational models of the cell, 
including Rosen’s. This was the key to solving 
the conundrum. Second, in my search to identi-
fy exactly what were the efficient causes in the 
cell, I realised that the internal chemical context 
of the cell, what I call the intracellular milieu, 
has agency and is therefore itself an efficient 
cause. In particular, it is the efficient cause of 
the folding and self-assembly of proteins into 
functional entities (a protein is a string of amino 
acids that has to fold into a specific three-dimen-
sional structure before it can function as, say, 
an enzyme). These two insights allowed me to 

KEY RESEARCH AREAS
show that the processes in the living cell can be 
divided into three classes of efficient causes that 
produce each other, so making the cell closed to 
efficient causation, and, therefore, self-manufac-
turing. They are:

• the enzyme catalysts of the metabolic reac-
tions that provide the building blocks, such 
as amino acids, for making macromolecules 
such as proteins, 

• the intracellular milieu that drives the folding 
and self-assembly of proteins and nucleic ac-
ids into functional catalysts and membrane 
transporters, and 

• the membrane transporters that maintain the 
intracellular milieu, in particular its electrolyte 
composition. 

I could model each class of efficient cause as a 
relational diagram in the form of a mapping in 
graph-theoretic form, and, using the formalism 

of relational biology, construct from these three 
mappings a minimal model of a self-manufac-
turing system that is closed to efficient causa-
tion. This Fabrication-Assembly or (F,A)-system 
serves as an alternative to Rosen’s (M,R)-system. 
I was then able to extend the minimal (F,A)--
system into a detailed relational model of the 
self-manufacturing cell that has a clear biochem-
ical realisation. 

This research has led to three publications. In 
the first (Hofmeyr 2007), I explored my initial 
ideas on cellular self-fabrication (the term I used 
then for self-manufacture), while the second  is 
now the definitive treatment of the role of formal 
cause in relational biology (Hofmeyer 2018). It 
enabled me to solve the purported paradox that 
Rosen found in John von Neumann’s theory of 
self-reproducing automata. The paper entitled 
A biochemically-realisable relation model of the 
self-manufacturing cell (Hofmeyr 2021) brings it 
all together and is for me the end of this quest.

Hofmeyr, J.-H. S. (2007) The biochemical factory that autonomously fabricates itself: A systems-biological view of the 
living cell. In Systems Biology: Philosophical Foundations (Boogerd, F. C.; Bruggeman, F.; Hofmeyr, J.-H. S. & Westerhoff, H. 
V., Eds.), Elsevier, Amsterdam, pp. 217-242.
Hofmeyr, J.-H. S. (2018) Causation, constructors and codes. BioSystems, 164, 121-127.
Hofmeyr, J.-H. S. (2021) A biochemically-realisable relation model of the self-manufacturing cell. BioSystems, in press. 
bioRxiv 2021.06.07.447371

Photo by Steinar Engeland on Unsplash
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1. INTERNATIONAL PROGRAM ON ECOSYSTEM 
CHANGE AND SOCIETY (PECS) 

PECS IPO: Odi Selomane (Director), Oonsie 
Biggs (PECS Co-Chair), Amanda Manyani 
(Research Assistant)

The International Programme on Ecosystem 
Change and Society (PECS) was established in 
2011 as a 10-year initiative to advance the un-
derstanding of social-ecological systems (SES) 
research. Having started within the International 
Council for Science (ICSU), PECS became part 
of the global Future Earth network in 2014. PECS 
brings together a network of SES researchers 
from around the world to generate knowledge 
and catalyse change toward more sustainable 
futures using inter- and transdisciplinary ap-
proaches to facilitate knowledge co-production 
and learning. 

The programme is organised around three pil-
lars: i) working groups, which aim to synthesise 
knowledge and lessons from across the regions 
and affiliated case studies; ii) regional networks 
which engage researchers and practitioners 
engaged in SES research in different parts of 
the world; iii) affiliated place-based case studies 

RESEARCH NETWORKS

which address the unique features of specific 
cities, rural escapes, landscapes, seascapes or 
coastal regions. Each of these pillars contributes 
to learning and knowledge synthesis, by engag-
ing a diversity of contexts and perspectives. 

PECS activities are coordinated by an interna-
tional programme office (IPO) that has been 
hosted by the CST since 2018 (previously it was 
hosted at the Stockholm Resilience Centre in 
Sweden) and is currently the only Future Earth 
IPO based in the developing world. The office is 
directed by Dr Odirilwe Selomane, who works 
closely with the PECS co-chairs and a small 
team of research assistants including Ms Aman-
da Manyani at CST and Ms Johanna Hofmann 
at Leuphana University in Germany. Activities 
are developed in consultation with a 12-member 
scientific committee co-chaired by Prof Reinette 
(Oonsie) Biggs at the CST and Prof Elena Ben-
nett at McGill University in Canada, with mem-
bers based at universities in Sweden, Germany, 
Switzerland, Mexico, India, Australia, Chile, 
Colombia, and United States.

“Since 2018, PECS has immensely benefited from the creativity, brain-power, com-
petence and inter- and transdisciplinary knowledge and skills assembled by the 
CST team to further mobilize and develop the network”. 

Prof Berta Martín-López
Faculty of Sustainability, Leuphana University, Germany

RESEARCH NETWORKS
1. International Program on

Ecosystem Change and Society 
(PECS) 

2. The Southern African Program on 
Ecosystem Change and Society 
(SAPECS)

Photo by Daniel Funes Fuentes on Unsplash
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2. THE SOUTHERN AFRICAN PROGRAM ON 
ECOSYSTEM CHANGE AND SOCIETY (SAPECS)

CST researchers: Oonsie Biggs, Maike Ha-
mann, Hayley Clements, Kristi Maciejewski, 
Linda Luvuno, Odi Selomane, Nadia Sitas, 
Rika Preiser, Laura Pereira 

The Southern African Program on Ecosys-
tem Change and Society (SAPECS) is one of 
the first and largest regional networks linked 
to PECS. SAPECS was formally initiated at 
a three-day scoping workshop in February 
2012 held in Stellenbosch and attended by 
35 participants from the region and abroad. 
The attendees at this inaugural workshop 
drew strongly on the networks of previous 
SES-focused initiatives in the region, espe-
cially the Southern African Millennium Eco-
system Assessment, the Southern African 
node of the international Resilience Alliance, 
and the Akili Complexity and Integration 

RESEARCH NETWORKS

Initiative. The intention was to build on these 
activities to initiate a regional initiative linked 
to PECS that could provide insights and per-
spectives grounded in the southern African 
context and reality. 

SAPECS aims to advance the stewardship 
of social-ecological systems and ecosystem 
services in southern Africa by i) developing 
new approaches and empirical insights 
on SES dynamics in the southern African 
context; ii) having a tangible impact by 
mainstreaming knowledge into policy and 
practice; and iii) growing the regional com-
munity of practice engaged in SES research 
and governance, including researchers, 
students, and practitioners. Similar to PECS, 
it is organized around a set of cross-cutting 
working groups that aim to compare and 

Over almost a decade, SAPECS has connected social-ecological systems hubs 
across South Africa. It has shaped many of our research interests, has helped us 
find and build careers, and provided mentorships, collaborations and friendships. 
SAPECS has not only conceptually anchored and moulded sustainability research 
for society in the region, but has led the way for communities of practices focused 
on action-based research on people and ecosystems worldwide. 

Dr Alta de Vos
Rhodes University, South Africa 

synthesize across individual social-ecologi-
cal case studies and projects led by SAPECS 
researchers, to develop new empirical in-
sights, advance theory and methods, and 
inform policy and practice. 

SAPECS is coordinated out of the CST and 
engages the regional SES community by 
hosting working group meetings, winter 
schools for postgraduate students, collo-
quia, and conferences. Since its inception, 

SAPECS has hosted six colloquia or confer-
ences (with 50-230 participants), six working 
group meetings (with 20-35 participants), 
and three postgraduate winter school train-
ing events (with 25-35 participants). SAPECS 
and the CST also successfully hosted the 
first ever international PECS conference in 
Stellenbosch in 2015 and secured specific 
funding to enable substantial attendance by 
African scholars.
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1. STATE CAPTURE
CST researchers: Mark Swilling, Robyn Foley, Dzvinka Kachur and Nina Callaghan

Masters student: Robyn Foley

State capture was, and still is, a political 
reality. In March 2017, Prof Mark Swilling 
convened a collective of distinguished aca-
demics from various institutions across the 
country with the intention to critically ana-
lyse the political moment in South Africa’s 
young democracy, particularly around the 
events that had unfolded under the Zuma 
administration. 

In May of that year, the report Betrayal of the 
Promise: How South Africa is being stolen, in 
which the CST played a significant leader-
ship role, was released. The report provided 
a much-needed conceptual framework for 
understanding the state of South Africa’s 
political economy (Bhorat, Buthelezi, Chipkin, 
et al., 2017). It contributed significantly to 
the public discourse around state capture 
and provided pioneering concepts to explain 
the extent of misgovernance at many of 
the country’s most critical institutions. The 
report provided a new vocabulary to under-
stand and articulate a complex and violently 
predatory project under the Zuma adminis-
tration which remained elusive at that time. 
It also provided the motivation for further 
work into the underbelly of politics, govern-
ance and geopolitical influence. 

The Judicial Commission of Inquiry into 
Allegations of State Capture, Corruption and 
Fraud in the Public Sector including Organs 
of State, chaired by Deputy Chief Justice 
Raymond Zondo (hereafter referred to as the 
Zondo Commission) refers to the Betrayal 
of the Promise report on many occasions. 
Perhaps the most critical contribution of the 
report is that it extends the understanding 
of state capture from being merely a form of 
grand corruption to that of a political pro-
ject that threatens to undo the democratic 
gains since the fall of apartheid. The report 

PROJECT HIGHLIGHTS

highlighted the gravity of state capture, the 
far-reaching consequences it has for the 
integrity of the state, for governance, and 
ultimately the devastation and loss to South 
African citizens, amounting to a silent coup. 

Following the release of Betrayal of the    
Promise, several contributing academics 
pursued research projects into different 
areas of state capture, as did the CST. In 
July 2018, as part of the State Capture 
Research Project, CST released How One 
Word Can Change the Game: Case Study of 
State Capture and the South African Social 
Security Agency (Foley & Swilling, 2018). 
This research formed the basis of Robyn 
Foley’s MPhil thesis (attained in 2019 cum 
laude) and resulted in several collaborative 
initiatives between the CST and the Black 
Sash Trust, a social justice organization that 
focuses on South Africa’s social assistance 
programs. 

During 2019, together with the Public Affairs 
Research Institute and the Black Sash Trust, 
Robyn co-hosted several workshops on state 
capture for community-based organizations 
across the country. In addition, a submission 
was made on the National Anti-corruption 
Strategy and the SASSA case study formed 
the basis of a substantive submission to the 
Zondo Commission. Prof Swilling was invit-
ed to be a member of the National Anti-Cor-
ruption Strategy Steering Committee.

Since 2019, the CST has continued to un-
dertake research into state capture, the 
outcomes of which are set to be published 
in 2021, in a book titled The Anatomy of 
State Capture. The book consists of 19 
chapters, with over 20 different contributing 
authors from a diverse set of disciplines and 
professions. It provides detailed case stud-

PROJECT HIGHLIGHTS
1. State Capture

2. Russian influence in Africa

3. Guidance for Resilience in the 
Anthropocene: Investments for 
Development (GRAID) 

4. USAID Resilient Waters Project 

5. The Food, Agriculture, Biodiversity,  
Land-Use, and Energy (FABLE)           
Consortium 

6. Regime Shifts 

7. Quantifying the Biodiversity Planetary 
Boundary for Africa 

8. Seeds of Good Anthropocenes

9. TENTRANS
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ies of instances of state capture, multiple 
perspective analyses of the phenomenon, 
and expands on the conceptual framework 
developed in the Betrayal of the Promise. As 
editors, CST researchers were responsible 
for the overall coordination and compila-
tion of the manuscript, including a series of 
graphics. The CST also contributed nine of 
the chapters in the book. 

Funding from the Open Society Foundation 
for South Africa (OSF-SA) and the South 
African Institute for Chartered Accountants 
(SAICA) has allowed for several other re-
lated research activities beyond the book, 

including active participation in various civil 
society, corporate and government initiatives 
pertaining to state capture; attending confer-
ences and making presentations on various 
fora disseminating research and analysis 
through various media and social platforms. 

In line with other areas of CST research, it is 
our hope that this theory building will con-
tribute to shifting the focus from a good gov-
ernance discourse to one that incorporates 
the complexities of relational dynamics and 
reprioritises the effectiveness of governance 
systems.  

“The state capture research team at CST has been instrumental in broadening and 
enlivening our concept of this malign political project. Their passionate insight has 
helped the South African Institute of Chartered Accountants craft an industry re-
sponse to state capture, shaping our public campaign (Unite 4 MzansiTM). CST’s 
guidance and support has been instrumental in diagnosing the challenges and ap-
proaching the remedies.”  

Chantyl Mulder
South African Institute for Chartered Accountants (SAICA) Executive Director

2. RUSSIAN INFLUENCE IN AFRICA
CST researchers: Dzvinka Kachur, Mark Swilling

The state capture research has 
resulted in a distinct inquiry into 
misinformation and disinformation 
and Russian involvement in Southern 
Africa, led by CST researcher Dzvinka 
Kachur. The focus of inquiry is cen-
tred around Russia’s energy ambi-
tions for South Africa and the rest of 
the continent. 

The research on disinformation en-
tails investigations into social media 
campaigns, analysis of datasets for 
malicious content, and mapping a 
network of malign digital actors. This 
work enables the public to identify, 
understand and decode disinforma-
tion narratives and to improve the 
resilience of civil society and the gen-
eral public to disinformation. 

The CST has nurtured a host of 
robust collaborations with investiga-
tive journalists, digital investigators, 
civil society and other academics 
through the disinformation work. The 
CST, together with the Digital Foren-
sic Lab, hosted two multi-day virtual 
workshops with these diverse col-
laborators to build awareness of the 
methodology of disinformation and to 
improve mechanisms for monitoring 
and building resilience. The disinfor-
mation research team has prepared 
a publication on disinformation for 
release in 2021, collating all academic 
outputs produced through partner-
ships and collaborations.

The work on Russia’s involvement 
in Southern Africa became an inde-
pendent focus following the 2019 
Russia-Africa Summit. The research 

PROJECT HIGHLIGHTS

analyses Russian interest and mechanisms of in-
fluence in Southern Africa based on political, eco-
nomic, and official and unofficial military coopera-
tion. There is a special focus on Russia’s so-called 
‘soft’ mechanisms of influence which includes 
the promotion of narratives via social media that 
favour Russian interests, and the setting up of 
institutions to cooperate with African states. 
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As the global transition away from fossil fuels to 
renewable energy (RE) gathers pace, the Re-
newable Energy Independent Power Producers 
Procurement Programme (REIPPPP) in South 
Africa (SA) has been a game changer in terms 
of stimulating the deployment of large scale RE 
and unlocking possible pathways towards more 
sustainable economic, industrial, environmental 
and social development. Until now, over 6,000 
MW of RE power has been procured across 102 
projects under REIPPPP from its start in 2011 
(compared to a total installed capacity of wind 
power in Denmark of 5,000 MW), amounting to 
a total investment of around US$ 15 billion. This 
number continues to grow as new bid rounds are 
launched. 

As the largest and first of its kind in Sub-Saharan 
Africa (SSA), REIPPPP offers valuable academic 
and policy-relevant insights for other countries 
across SSA and globally that are in the process 
of designing and adopting similar RE tendering 
schemes. In SSA, this currently includes thirteen 

3. Tendering Sustainable Energy Transitions 
(TENTRANS)

CST researchers: Holle Wlokas, Mark Swilling, Tasneem Jhetam

PROJECT HIGHLIGHTS

countries, among these Kenya, Uganda, Zambia, 
Ghana, Mali and Ethiopia. In particular, important 
insights can be obtained from studying whether 
and how REIPPPP has fostered broader devel-
opmental objectives. However, limited empirical 
research has been undertaken to analyse the im-
plications of the selection specifications adopted 
in REIPPPP and in similar RE tendering schemes 
adopted globally.

To address this knowledge gap, the TENTRANS 
project aimed to examine how REIPPPP inter-
acts with and impacts local industrial develop-
ment and local institutional change, and what 
this implies for sustainable energy transitions in 
SA and beyond. With a specific focus on wind 
power projects developed under REIPPPP, the 
project aimed to generate new knowledge on the 
potential development implications of RE tender-
ing schemes.

The TENTRANS project examines how South 
Africa’s Renewable Energy Independent Power 

Producers Procurement Programme interacts 
with local industrial development and local insti-
tutional change.

TENTRANS has been a joint collaboration be-
tween the University of Stellenbosch, University 
of Cape Town, Danish Wind Energy Association, 
The South African Wind Energy Association and 
the UNEP DTU Partnership. The project was 
funded by a research grant from the Danish Min-
istry of Foreign Affairs and moved beyond the 
two-year pilot phase from 2018-2020. 

The primary aims of the project were to provide 
new knowledge which could support develop-
ment of sustainable of wind schemes in South 
Africa using the South African REIPPPP as a 
case. It also examined how project developers, 
investors, local industries, local governments 
and communities experience the benefits and 
challenges of REIPPPP, and what can be done to 
ensure that the programme is successful. 

The project was organised into three distinct 
work packages: 

• Work Package 1: addressed how private 
project developers and investors respond to 
the changing requirements in REIPPPP, and 
the implications of these changes? 

• Work Package 2: examined how wind project 
developers, communities and local govern-
ments interact in decision-making within the 
REIPPPP community development require-
ment, and the implications for inclusive gov-
ernance of sustainable energy transitions? 

• Work Package 3: addressed how local indus-
tries respond to and benefit from REIPPPP 
and what the implications are in terms of 
infant industry development and upgrading in 
global value chains?

This  was the first major research grant related 
to the REIPPPP that moved beyond a technical 
study, involving development experts and social 
scientists. It enabled internal domestic capaci-
ty and incorporated a global south perspective 
through South African researchers doing the 
research on the South African transition. The 
project team produced a number of academic 
and industry outputs, exploring themes of insti-
tutional work, community engagement, industrial 
policy, and public private partnerships. These in-
clude workshops, briefs, working papers, journal 
articles, and a podcast, which can be found on 
the project website.

www.unepdtu.org/project/tendering-sustainable-energy-transitions-tentrans/

Photo from www.unepdtu.org

http://www.unepdtu.org/project/tendering-sustainable-energy-transitions-tentrans/


3332

The CST was a core partner on the international 
Guidance for Resilience in the Anthropocene: 
Investments for Development (GRAID) program 
funded by the Swedish International Develop-
ment Cooperation Agency (Sida) from October 
2015 to March 2020. GRAID was initiated as 
a response to the growing recognition of the 
need to integrate resilience as a core strategy in 
development actions. This has become increas-
ingly necessary on account of rising social and 
environmental turbulence in an increasingly glo-
balized world facing complex and abrupt shocks, 
and the urgency of meeting development needs 
of the poor and vulnerable while maintaining 
planetary life support systems. 

GRAID was established to serve as a knowledge 
partner to the Global Resilience Partnership 
(GRP), a coalition of development funders, uni-
versities, and civil society organizations working 
to build a more resilient and sustainable world. 
The GRAID program was led by the Stockholm 
Resilience Centre in Sweden, with the CST and 
the Council for Scientific and Industrial Research 
(CSIR) in Stellenbosch as two core partners. 

The CST’s role was to contribute insights from 
a southern African perspective, and to engage 
key regional actors in building resilience as part 
of development initiatives. The CST team was 
co-led by Prof Oonsie Biggs and Dr Rika Preiser 
and involved several full-time and part-time CST 
researchers and research assistants over the 
course of the project.  

As one of the biggest projects at the CST to date, 
with an approximate value of 15 million ZAR, 
GRAID funded a substantial number of CST staff 
(although it did not allow funding of students), 
which enabled the CST to engage a diversity of 
regional stakeholders and integrate academic 
and practice-based insights on a range of topics. 
Working closely with regional thought-leaders, 
practitioners, and decision-makers, the CST 
co-produced a number of participatory dia-
logues, training courses, online videos, policy 
briefs, and peer-reviewed publications. 

The Seeds of Good Anthropocenes visioning 
workshop (15-18 November 2016) was a high-
light of this project.  The CST also convened 

4. GUIDANCE FOR RESILIENCE IN THE 
ANTHROPOCENE: INVESTMENTS FOR 
DEVELOPMENT (GRAID)

CST researchers: Oonsie Biggs, Rika Preiser, Laura Pereira, Scott Drimie, Kristi Maciejewski, 
Maike Hamann, Nadia Sitas, Joy Waddell

PROJECT HIGHLIGHTS
the PECS Science-Policy-Practice Dialogue (1-2 
November 2015) and hosted the first ever inter-
national Program on Ecosystem Change and So-
ciety (PECS) conference in Cape Town in 2015. 
Another milestone event was the Resilience for 
Development (ResDev2017) colloquium hosted 
in collaboration with the SRC and SAPECS (8-10 
May 2017 in Johannesburg). This event was 
designed to maximize opportunities for dialogue, 
critical discussion and building collaborations 
between researchers, policymakers, and prac-
titioners in Africa, and led to an invitation to be-
come a knowledge partner for the USAID-funded 
Resilient Waters Program. The CST also initiated 
a series of “Resilience Action Dialogues” between 
2018 and 2020, which were co-funded by GRAID 
and USAID. 

The GRAID initiative played a key role in facilitat-
ing the growth of the CST into a key regional hub 
for resilience and complexity-related thinking and 

practice, focusing on knowledge co-creation and 
capacity building. Through the project, the CST 
was able to leverage its networks to strengthen 
and deepen its relations with partner organisa-
tions in the region, as well as to leverage addi-
tional funding. Partly through the work on the 
GRAID project, the CST has become an impor-
tant academic hub for promoting complex adap-
tive systems and resilience thinking in Africa. 

The work initiated in the GRAID project is being 
taken forward through new collaborations be-
tween the CST and GRP, with a focus on develop-
ing a “Southern African Resilience Academy” that 
will strengthen knowledge co-production and 
exchange across research and practice in the 
southern African region. Dr Maike Hamann has 
been appointed as one of the GRP’s Knowledge 
and Evidence Leads based at the CST to lead 
this work. 

“The CST was an instrumental partner for the GRAID program during its five years. 
The dual role played by CST as a leading academic node, and a regional bridging 
partner and knowledge broker is unique. We will continue building on this precious 
legacy of trusting and collaborative work in the context of the Global Resilience Part-
nership.” 

Dr Albert Norström
Global Resilience Partnership, Sweden
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The CST is one of the consortium partners of 
a five-year (2018-2023) US$32.4 million project 
to address severe water challenges facing the 
Limpopo River Basin and Okavango River Basin, 
funded by USAID Southern Africa. The project 
works with key transboundary organisations 
— namely river basin organisations and trans-
boundary conservation areas — and government 
departments of South Africa, Botswana, Zim-
babwe, Mozambique, Angola, and Namibia to 
address the impacts of climate change in the 
region. 

The goal of the Resilient Waters Program is to 
build more resilient and water-secure southern 
African communities and ecosystems through 
improved management of transboundary natural 
resources and increased access to safe drink-
ing water and sanitation services. The project 
focuses on the Limpopo and Okavango River 
Basin communities, especially in light of climate 
and other drivers of change facing these regions. 
The approach is based on the premise that by 
building the capacity of and enhancing coopera-
tion between people and institutions at commu-
nity, national, and regional levels, and providing 
them with innovative and robust information, 
development activities can be implemented that 
enhance resilience and promote inclusive growth 
in southern Africa. 

5. USAID RESILIENT WATERS PROGRAM
CST Researchers: Nadia Sitas, Joy Waddell, Rika Preiser, Oonsie Biggs, Odirilwe Selomane, 
Linda Luvuno, Maike Hamann, Hayley Clements, Scott Drimie, Kristi Maciejewski

PhD students: Victoria Shifidi, Nametso Phonchi-Tshekiso, Bekezela Nxumalo; Masters     
students: Jeremiah Masaya, Romanus Kasino, Reinhold Mangundu, Blessing Kavhu 

PROJECT HIGHLIGHTS

The activity has four integrated goals to improve 
overall transboundary natural resource manage-
ment, increase water security, and build more 
resilient communities and ecosystems:

Improve the conservation of biodiversity and 
ecosystem services in southern Africa;

Enhance the management and security of 
transboundary water resources;

Increase access to safe, sustainable drinking 
water, and sanitation services; and

Strengthen the ability of key institutions and 
communities to adapt to climate change.

The CST, with their expertise in resilience and 
social-ecological systems thinking, is the key 
knowledge partner in this programme. One 
of the key activities is to host a scholarship 
programme, supporting nine southern African 
students to complete post-graduate degrees 
at Stellenbosch University on topics aligned to 
the programme’s focal areas. The CST has also 
facilitated several Resilience for Development 
Dialogues on issues aligned with the project 
goals and runs a bi-monthly webinar series on 
topics of interest to project partners and users. 

In addition, the CST has created and hosts an on-
line Resilience Hub for Southern Africa to provide 
new information, tools and resources for re-
searchers and practitioners working on resilience 
and development in southern Africa. 

Underpinning all this work is a strong focus on 
integrating Gender Equity and Social Inclusion 
(GESI) in the work of the programme and the 
CST is involved in a number of capacity-building 
activities that contribute to the theory, policy, 
and practice of more equitable and sustainable 
development.

“The development of technical and systems thinking skills for complex landscapes 
is a critical response to the capacity development of  institutions for ecosystems 
management, improved livelihoods, and resilience building in response to climate and 
other forms of change that the Southern African region is facing. The USAID Resilient 
Waters Program-supported Scholarships Program, implemented by CST, has been 
instrumental in equipping young professionals with the skills and knowledge required 
to build a more resilient and water secure Southern African region.”
 
Maria Olanda Bata 
Chief of Party, USAID Resilient Waters Program
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Regime shifts — large, often abrupt, persis-
tent changes in the structure and function 
of social-ecological systems — have been 
documented in many systems around the 
world with significant impacts on ecosystem 
services and human well-being. Understand-
ing what drives these shifts, both locally 
and globally, is therefore important, as is 
understanding how systems and society are 
impacted by regime shifts and what can be 
done to manage such shifts. 

One of the ways the CST contributes to this 
research is through the Regime Shift Data-
base where researchers across the world 
can submit examples and case studies of 
different regime shifts. The purpose of the 
database is to provide a high-quality synthe-
sis of different types of regime shifts docu-
mented in social-ecological systems and to 
facilitate a comparison among regime shifts. 
Entries are written in a way that is accessi-
ble to a variety of potential users, including 

“By identifying how regime shifts in Southern African can impact people’s live-
lihoods, CST researchers have shown how development strategies can either 
build or erode resilience.  By connecting ecological dynamics to development this 
research develops essential tools to help practitioners and policy makers create 
resilient policies and practices”

Prof Garry Peterson
Stockholm Resilience Centre, Sweden

The Food, Agriculture, Biodiversity, Land-Use, 
and Energy (FABLE) Consortium is convened 
as part of the Food and Land-Use Coalition 
(FOLU). It aims to understand how countries 
can transition towards sustainable land-use 
and food systems. In particular, we ask how 
countries can collectively meet associated 
Sustainable Development Goals (SDGs) and 
the objectives of the Paris Agreement. 

FABLE comprises 20 country teams which 
develop data and modelling infrastructure 
to promote ambitious, integrated strategies 
towards sustainable land-use and food sys-
tems. South Africa is one of the 20 countries 
engaged through the involvement of the CST, 
where Dr Odi Selomane leads this compo-
nent of the project. 

In 2020, FABLE published a report on the 
Pathways to Sustainable Land-Use and 

6. THE FOOD, AGRICULTURE, BIODIVERSITY, 
LAND-USE, AND ENERGY (FABLE) CONSORTIUM

CST Researchers: Odi Selomane, Maike Hamann

Masters student: Michelle Fourie

7. REGIME SHIFTS
CST Researchers: Oonsie Biggs, Odi Selomane; Postdocs: Linda Luvuno, Kristi Maciejewski

PhD students: Linda Luvuno, Juan Rocha;   Masters students: Qhamani Mandlana, Danai 
Matowanyika, Terry Achieng

PROJECT HIGHLIGHTS PROJECT HIGHLIGHTS

Food Systems, in which CST published a 
South Africa chapter. This chapter outlines 
how sustainable food and land-use systems 
can contribute to raising climate ambition, 
aligning climate mitigation and biodiversi-
ty protection policies, and achieving other 
sustainable development priorities in South 
Africa. It presents two pathways for food 
and land-use systems for the period 2020-
2050: Current Trends and Sustainable. These 
pathways examine the trade-offs between 
achieving the FABLE Targets under limited 
land availability and constraints to balance 
supply and demand at national and global 
levels. While the project formally concluded 
in December 2020, there is still scope to 
engage in this ongoing effort to define path-
ways for sustainable land and food systems. 
The CST remains affiliated with the FABLE 
consortium.

students, lecturers, practitioners, scientists, 
assessment processes, and policymakers. 
The database currently contains 30 broad 
types of regime shifts and 328 specific case 
studies. A variety of papers drawing on the 
database have been published. This work is 
ongoing. 

Several post-docs, PhDs and master’s stu-
dents at CST have conducted research 
and completed theses focusing on regime 
shifts. These studies have mostly focused 
on understanding the drivers of land cover 
or land use change as regime shifts, and 
the impacts of these changes on human 
well-being and livelihoods in the southern 
African region. The aim of these studies has 
been to develop methods to identify and 
detect regime shifts and to find ways to build 
resilience to regime shifts in social-ecolog-
ical systems to safeguard ecosystems and 
human well-being.

www.regimeshifts.orgPhoto from www.unsdsn.org
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How does Africa navigate socio-economic devel-
opment while still conserving the ecosystems on 
which people’s well-being ultimately depend? 

Recent analyses have estimated nine planetary 
boundaries that collectively delimit a safe oper-
ating space for humanity (Steffen et al 2015). 
Overstepping these boundaries through anthro-
pogenic change risks eroding the resilience of 
the Earth system to remain in the Holocene‐like 
conditions under which humanity can thrive. Bio-
diversity loss has been identified as one of these 
boundaries, as biodiversity is the foundation for 
ecosystem functioning and crucial for the pro-
visioning of ecosystem services such as water 
purification, climate regulation, nutrient cycling, 
and food production. 

Africa is known for its iconic biodiversity on 
which millions of people depend. The continent 
is also currently experiencing the most rap-
id development of any region. The upcoming 
decade is critical for African countries to navi-
gate development in ways that do not surpass 
a boundary of biodiversity loss, beyond which 
human well-being is negatively affected. The ab-
sence of consistent biodiversity data across the 
continent has been noted as a major limitation to 
decision-making in African institutions. Providing 

8. QUANTIFYING THE BIODIVERSITY PLANETARY 
BOUNDARY FOR AFRICA

CST researchers: Hayley Clements, Oonsie Biggs, Maike Hamann, Odi Selomane

Masters students: Tshegofatso Tshoke, Tafadzwa Shumba, Andisiwe Mnkani

PROJECT HIGHLIGHTS

meaningful African biodiversity data at scales 
relevant to decision-makers and understanding 
the consequences of biodiversity loss for hu-
man well-being and development, is therefore of 
utmost importance.

This project is addressing this knowledge gap 
by quantifying the “Biodiversity Intactness 
Index” (BII) (Scholes and Biggs, 2005) for Africa, 
through a continent-wide collaboration of biodi-
versity experts. Through a process of structured 
expert elicitation, the project is convening hun-
dreds of experts to aggregate their insights on 
how human activities are impacting biodiversity 
across the continent. Quantifying reductions in 
the abundance of different types of species will 
provide understanding into how ecosystem func-
tions are being impacted by common human ac-
tivities and land uses (such as cities, croplands, 
timber plantations, and rangelands). The co-pro-
duced data and BII map will be made freely avail-
able for use by researchers and decision-makers. 
In collaboration with the Biodiversity Information 
Management and Planning and Biodiversity 
Assessment and Monitoring Directorates of the 
South African National Biodiversity Institute, 
the project is working with decision-makers in 
African countries to mainstream the BII into their 
planning and policy processes. 

To date, over 100 experts across 18 sub-Saha-
ran African countries have contributed to the 
project. The project is running over a three-year 
period, concluding at the end of 2022. Updates 
to the project can be found on the website              
www.Bi4Africa.org which also profiles the par-
ticipating experts. The outcomes of the project 
will be an open-access dataset on biodiversity 
intactness, co-produced by hundreds of African 

biodiversity experts, as well as research papers 
that advance understanding of the biodiversity 
planetary boundary and the links between biodi-
versity loss and human well-being. 

This project is led by Dr Hayley Clements and 
funded by a Jennifer Ward Oppenheimer Re-
search Grant.  

“Dr Hayley Clements is the recipient of the inaugural JWO Research Grant funded by 
Oppenheimer Generations Foundation. Her work in creating a Biodiversity Intactness 
Index for Africa will address not only an important gap in the existing knowledge, but 
also create a network of African experts who will drive decisions around sustainable 
development. It is a bold and ambitious project which will have lasting impact at a 
crucial time for our Continent. Through this important work, Dr Clements aims to 
deepen our understanding of the relationship between human activity and biosphere 
integrity.” 

Bridget Fury and Duncan MacFadyen
Oppenheimer Generations

http://www.Bi4Africa.org
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Escalating global challenges such as climate 
change, food and water security, biodiversity 
loss, socio-political conflict, and economic vol-
atility, highlight the need for fundamental reor-
ganization of our economies and societies. The 
Seeds of Good Anthropocenes initiative aims to 
inform and contribute to deep, systemic trans-
formations towards socially and ecologically 
desirable, just, and sustainable futures around 
the world. 

This initiative is an international collaboration 
led by Prof Elena Bennet at McGill University in 
Canada, Prof Garry Peterson at the Stockholm 
Resilience Centre in Sweden, and Prof Reinette 
(Oonsie) Biggs at the CST at Stellenbosch 
University and involves partners from several 
transition-focused research hubs around the 
world. The initiative has attracted substantial 
interest and was presented at the World Eco-
nomic Forum in 2017, and TEDxCERN in 2018. 
The initial paper describing the project (Bennett 
et al 2016) received the Ecological Society of 
America (ESA) Innovations in Sustainability 
award in 2019. 

9. SEEDS OF GOOD ANTHROPOCENES
CST researchers: Oonsie Biggs, Rika Preiser, Laura Pereira, Maike Hamann, Tanja Hichert

PhD students: Luke Metelerkamp; Masters students: Siraj Jardine, Olive Zgambo, Megan 
Lindow

PROJECT HIGHLIGHTS

The underlying premise of the initiative is that 
any “Good Anthropocene” that emerges will be 
radically different from the world as we know 
it today and cannot be fully predicted, planned 
for, or created. Rather, it will emerge through 
ongoing creation and adaptation of enabling 
conditions that allow more sustainable and just 
societal processes and institutions to become 
the dominant way of doing things. 

The starting point for the project is that exam-
ples of initiatives that could contribute to creat-
ing more desirable futures - which we call “seeds 
of good Anthropocenes” - already exist in the 
world around us, and under the right conditions, 
have the potential to grow, change and combine 
in surprising ways to create a variety of possible, 
radically alternative, positive futures. 

At the same time, the project recognizes that 
inspirational visions can be key components of 
transformations to sustainability, as such visions 
can help shape the very reality they forecast or 
explain. People’s actions are informed by their 
expectation of the future, and positive visions 

of the future can help direct actions and enable 
policymakers to identify opportunities for facili-
tating change.

Accordingly, the project has three main foci: 

1. To collate examples of “seed” initiatives with 
deep transformative potential, from diverse 
contexts around the world. These are initia-
tives that exist at least in pilot form, but are 
not mainstream, and can include ways of 
thinking or doing, an institution or a technol-
ogy. 

2. To foster exploration of radically alternative, 
positive futures – i.e., “good Anthropocenes” 
– in different contexts around the world. 
In contrast to most conventional scenario 
planning methods, these visions are not built 
around existing major drivers of change, but 
instead are derived from “mashing together” 
diverse existing seed projects. 

3. To explore interventions and leverage points 
that could enable more potentially trans-
formative seed projects to develop, grow and 
thrive, and thereby foster the emergence of 
positive futures.  

The CST group, including Oonsie Biggs, Rika 
Preiser, Laura Pereira, Maike Hamann and Tanja 
Hichert, has played an important leadership 
role in the project. Through funding provided by 
Swedbio, we ran several participatory workshops 

in South Africa, Kenya and Mozambique in 2015-
2016 where a diversity of seed initiatives was 
collected. These comprised a substantial frac-
tion of the first 100 seeds that formed the basis 
for the project’s initial analysis (Bennett et al 
2016). The CST group also led the development 
of an innovative bottom-up scenarios approach, 
which we have termed the Manõa mash-up 
approach (Pereira et al 2018a, 2018b). This 
participatory approach combines several futures 
methods including the Manõa method, futures 
wheels, and the 3-horizons framework, and 
brings together diverse participants ranging from 
academics to artists to activists and government 
officials, to develop radically alternative positive 
future scenarios. 

We used the Manõa mash-up approach to 
develop radically alternative, positive visions for 
southern Africa’s future, that differ substantially 
from, and complement, existing scenarios for the 
region (Hamann et al 2020). Through the pro-
cess of engaging diverse participants, we have 
tried to start exploring how different values and 
notions of interpreting what could be deemed 
as being ‘good’ inform diverse responses to the 
challenges of the Anthropocene and serve as a 
way to decolonialise inherited understandings of 
how people should view the notion of ‘the future’ 
(Preiser et al 2017). The Manõa mash-up ap-
proach has been showcased at many academic 
conferences, for example in keynote presenta-
tions at the Mountain Futures conference in 
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Kunming in 2017 and the Wellbeing Economy 
conference in Pretoria in 2018. The approach 
has subsequently been used and further devel-
oped in Sweden, Canada, the Netherlands, and 
as part of the Intergovernmental Platform on 
Biodiversity and Ecosystem Services (IPBES) 
scenarios and models task force as well as the 
Global Environmental Outlook 6 report. 

The Seeds of Good Anthropocenes initiative now 
comprises a global network of partners, with 
several active strands of work being led by the 
CST and CST partners. In particular, the Seeds 
project has helped inform the development of 
the UNESCO Chair in Anticipation and Complex-
ity, shared by Dr Rika Preiser and Tanja Hichert. 
It has also informed an IDRC funded project 
exploring how new global models of resource 
mobilisation and new forms of collaboration 
between international funding agencies and 

science systems in low- and middle-income 
countries can act as ‘seed initiatives’ towards 
transformative knowledge required to achieve 
the SDGs. The project has also informed new 
work to undertake a creative visioning process 
for the future of the High Seas, and a project on 
African Futures led by Laura Pereira that aims to 
cultivate transformative visions of human-nature 
relationships inspired by local and indigenous 
knowledges. 

Several past and ongoing postgraduate students 
at CST are conducting projects linked to or 
informed by the Seeds of Good Anthropocene in-
itiative. An emerging Youth Nature Futures initia-
tive at CST is building on the scenarios approach 
developed in the Seeds of Good Anthropocene 
initiative, and particularly the 3-horizons frame-
work, to surface youth perspectives on the future 
in southern Africa. There is also a new emerging 

“I found it hard to comment on CST’s role (it is EVERYTHING). Exploring positive poten-
tial Anthropocenes is incredibly important to helping society know that better futures 
are possible, and to understanding how we can get from where we are now to those 
futures we want. The team at CST is leading the way in terms of both developing meth-
ods to develop plural futures and in terms of analyzing “seeds” to develop theories 
around transformation.”

Prof Elena Bennett
McGill University, Canada

https://goodanthropocenes.net/

collaboration between the CST and the Centre for 
Invasion Biology (CIB) to collect and analyse seeds 
of success in managing invasive species in South 
Africa. CST is also working with the Global Resilience 

Partnership (see article on GRAID) to identify and 
explore seeds of resilience for peace and stability in 
the world’s most vulnerable regions.
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PhD GRADUATES
CST staff have supervised or co-supervised 18 PhD graduates based at various departments at Stellenbosch 
University and other universities.

SCHOOL OF PUBLIC LEADERSHIP (SPL), STELLENBOSCH UNIVERSITY

Ambole, L. A. 2016. Understanding Co-Production Through Sanitation Intervention Case Studies in South Africa.

Batinge, B. 2018. Expediting Transitions in Unmet Electricity Markets: The Case of Leapfrogging Renewable      
Energy in Africa. 

Meterlerkamp, L. 2018. Learning For Change: Youth and Niche Environments in Food System Transitions. 

Mqadi, L.J. 2019. Integrated Sustainability Transitions Framework to Guide Governance of Strategic Electricity 
Planning.

Pilay, N.S. 2018. System Dynamics Simulation of Income Distribution and Electric Vehicle Diffusion for Electricity 
Planning in South Africa.

Rosenberg, L.L. 2017.Turi Kumwe (We Are Together): A Transdisciplinary Exploration of The Burundian Specialty 
Coffee Sector and Its Sustainability Challenges.

Shumuye, M.Y. 2017. The Role of The Developmental State in Northern Ethiopia’s Raya Valley Groundwater Irriga-
tion Project: An Institutional Economics Perspective.

Simiya, S.N. 2016. Socio-Economic Dynamics of Sanitation in The Informal Settlements of Kisumu City, Kenya.

Smith, S.2019. Connecting The Urban Informal Settlement to The City: A System Dynamics Approach.

Van Breda, J.R. 2019. Methodological Agility in The Anthropocene: An Emergent, Transformative Transdiscipli-
nary Research Approach.

Van Der Merwe, S.E. 2019. Advancing Resilience Assessments: The Social Dimensions of Electricity Supply in 
South Africa.

BUSINESS SCHOOL, STELLENBOSCH UNIVERSITY

Cloete, D. 2017. Towards Re-Imagining the Roles of Change Agents from A Critical Complexity Perspective: An 
Exploratory Action Research Approach.

Marais, C. L.B. 2016. Transformative Collaborative Governance Relations Towards Sustainability: The Case of 
The Stellenbosch River Collaborative.

DEPARMENT OF CONSERVATION BIOLOGY AND ENTEMOLOGY, STELLENBOSCH UNIVERSITY

Kotzee, I. 2016. Applying A Resilience Approach to Flood Management in Rapidly Changing Landscapes.

Luvuno, L.B. 2018. Understanding social-ecological regime shifts: the case of woody encroachment in South 
Africa.

Selomane, O. 2017. Monitoring For Sustainability: A Social-Ecological Systems Approach to Indicators and  
Measurement.

STOCKHOLM RESILIENCE CENTRE, STOCKHOLM UNIVERSITY, SWEDEN

Hamann, M.2016. Exploring connections in social-ecological systems: The links between biodiversity, ecosystem 
services and human well-being in South Africa. 

Rocha, J. 2015. Regime Shifts in the Anthropocene. 

CST GRADUATES 
2015 - 2020
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MASTERS GRADUATES
CST staff have supervised or co-supervised 50 Masters  graduates based at various departments at Stellen-
bosch University.

SCHOOL OF PUBLIC LEADERSHIP (SPL), STELLENBOSCH UNIVERSITY

Achieng, T. 2019. Investigating Land Use Change in The Eastern Cape as A Regime Shift, A Case Study of Am-
akhala Game Reserve.

Appies, E. 2016. Energy Infrastructure Transition in Urban Informal Households in South Africa.

Bloem, S. 2019. Assessing the sustainable infrastructure of a low carbon community: lynedoch ecovillage case 
study.

Currie, P.K. 2015. A Resource Flow Typology of African Cities.

Davies, M. L. 2016. Intermediaries And Learning in Sustainability-Oriented Urban Transitions: A Transdiscipli-
nary Case Study from Stellenbosch Municipality.

Dippenaar, J.A. 2018. An Investigation into The Urban Energy-Economy Nexus.

Du Plessis, J. P. 2016. A Critical Assessment of Key Datasets and Approaches with Which to Determine the 
Resource Requirements of Future Urbanisation.

Du Plooy, N. T. 2017. Fostering Sustainable Energy Transitions in South Africa: A System Dynamics Approach 
to Achieving a Sustainable Electricity Sector.

Duminy, L. 2016. A System Dynamics Approach to Understanding the Ostrich Industry of South Africa.

Feront, C. 2016. The Dynamics Influencing Progress Towards Responsible Investment: A Process Study of The 
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