
Wits scientists debunk climate 
change myths, impact remains 

severe 

News flash 26th February 2014 



Iphakade and the Art of 
ClimateCycle Maintenance 

 
 

 
  

see : ‘Zen and the Art of Motorcycle Maintenance’ –  
 An Inquiry into Values is a 1974 philosophical novel, the first of Robert M. Pirsig's texts in which he explores his 

Metaphysics of Quality. The book sold 5 million copies worldwide; and was a cult book when I was at University. 

 

Teaching and inculcating Iphakade - Earth 
Stewardship Science using concepts of adaption 

and mitigation with 2020 vision 
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Borrowed from Xhosa Culture   

Earth Stewardship Science 



*Earth Stewardship ─ ethical, democratic management of the physical 

and living systems of our planet:  

Earth as in ‘Commons’  

 

*Science is used here in the broadest sense of the word, covering all 

fields of scientific enquiry: a systematic enterprise that builds and 

organizes knowledge in the form of testable explanations and predictions 

across the natural, social, health and engineering sciences; a body of 

knowledge of the type that can be rationally explained and reliably 

applied. 

 

*Earth Stewardship Science is a new, broad intellectual field in tune 

with contemporary global perspectives of the world and its complexities. 

Its consilience approach seeks a deeper understanding of people and 

planet issues of both local and global significance; and has the potential 

to make a major impact on the way Africa manages its resources ─ and 

how it responds to the many pressures on diversity, environment, and 

society; and how it relates to poverty and well-being. 



Missionvale Campus, NMMU, 26 Feb, 2013 

maarten de wit - www.aeon.org.za 

 

Earth (Hi)Story 



An Evolving planet  

of coevolving 

systems 
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Earth is 4560 million years old 

Africa is 120 million years old 

Primates: 65 million years ago  

Humans: 0.2 million ago 

Oldest Homo Sapiens fossils 
 & symbolic artefacts 

Cape Caves: ‘Cradle of Culture’  

Sustainable 
Life on Earth 

emerges 

Africa emerges as a continent 

Oldest fossils of World in Mpumalanga 
Makonjwa Mountians: ‘Cradle of Life’ 

Anthropocene 
Humans emerge  

Sustainable? 
 







 





Solid Earth 



What’s inside..……& 

….how does it work ? 

……………..how did it start? 

…………………………..how can we can fix it? 

A Dialogue of 

Scientists 



“self-organization” 

origins  





Everywhere, everything is on the move 



Living in the Anthropocene  & Facing the Anthropocide 



, 

  

Dialogue between 

 the HUMAN and NATURAL SCIENCES on a 

SUSTAINABLE FUTURE 

Maarten de Wit, Chair: Earth Stewardship Science 

Nelson Mandela Metropolitan University 

 



 55 years ago, CP Snow argued that the                
failure of science and the humanities to converse 
was disastrous for society:  
‘It is the perceived need for intense specialization of 
any kind in history or physics, in languages or biology 
that needs to be tackled’.  
 
CP Snow also foresaw applied science and 
engineering as holding the key to a humane future, 
in terms of a rational understanding of nature but 
also as the only force that could tackle the problems 
of well-being in developed and developing countries 

 

Divided Cultures 



55 years on 

• In almost all countries, a gulf of understanding has 
opened up by the time students enter university” 

(CP Snow, 1959) 

 

• “The real enemy of understanding is not just the ‘two 
cultures’ but specialization in all disciplines” 

(M Kemp, 2009) 

Why are we still debating this? 



Colonization of Nature 

Since the beginning of the 19th Century, by its own growing activities, 

Mankind opened a new geological era: the Anthropocene. 

We are clearly affecting climate and can deliberately do so. 



…..and they are unequal 



……. and dehumanised 
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This is not the work of ignorant people… 

It is, rather, largely the result of the 
work of the “most highly educated” 

workforce in the history of humankind, 
people with…. 

    BAs…..  

   BSs……. 

   MEs……. 

   Ph.Ds…... 

   LLBs…... 

   MBAs, etc. 





Physical Laws of the Universe…… 

Don’t apply here… 

Only apply here… 



, 

  

“Earth Stewardship Science”   

& new discourse for sustainable living, green activism 

and citizen science in the Anthropocene” 

Maarten de Wit, Chair: Earth Stewardship Science 

Nelson Mandela Metropolitan University 

 



Accelerated progress and bolder action are  
needed in many areas 

Environmental sustainability is under severe threat,  demanding a new level of 
global cooperation 

The growth in global emissions of carbon dioxide (CO2) is accelerating, and 
emissions today are more than 46 per cent higher than their 1990 level.  

Forests continue to be lost at an alarming rate.  

Overexploitation of marine fish stocks is resulting in diminished yields.  

More of the earth’s land and marine areas are under protection, but birds, 
mammals and other species are heading for extinction at an ever faster rate, with 
declines in both populations and distribution. 

 
The Millennium Development Goals Report, July 04, 2013 

 



Mortgaged the future? 

• Explosion of debt 

• Next generation less well off?  

• Intergenerational debt 

• Unaffordable university education and health 

• Borne bankrupt 

• What will we do for the next ½ century? 

• What should we do before 2020? 



Technical, social and environmental challenges you 
and your kids will face for the next 50 years: 

 
• Demand for their new skills will vastly outpace your 

capacity to teach them. 
• Half-lives of your/their skills are shrinking. 
• Mass unemployment is endemic. 
• Private employers will not take on their labour as an act of 

charity. 
• Their collective purposes will contain competing objectives. 
• Your/Their development is linked to an exponential 

knowledge-curve based on creativity-technology. 
• Their communication systems, language and art-forms 

metamorphose faster than yours. 
• Our environments are metastable 

 



Next generation standards 

• Virtually all Africa’s (the world’s) most urgent problems 
require collective, integrative action ─ be it 
environmental protection, energy needs, 
infrastructure, water/food security, financial system 
overhaul, run-away inequality, well-being or basic 
research. 

 

• Why then do universities continue to separate their 
students and their research and place them in silos?  

 

• Is continuation along this path the best way to train 
them to address increasingly complex problems?  



Living in the Anthropocene 
We now live in the Anthropocene Era.  We are still only beginning 
to comprehend how much radical re-thinking we will need to 
understand the forces with which we are shaping and transforming 
the planet and how to best to manage them. The scale of forces 
this time is planetary – the time scale a century or more, the stakes 
are what we might call civilization – and it is all taking place at the 
headlong speed of self-accelerating human need, greed, 
technology and environmental turbulence. And it is not the earth, 
not life, but humans who are in trouble, because whilst we might 
know what things cost, we mostly have no idea what they are 
worth.  
 
We need a new holistic approach to stimulate inquisitiveness, self-
motivation, creativity, knowledge retention and responsibility of 
the learner in the school, university and beyond……………….. HOW? 

 

 
 

Fundamental Requirement:   

understanding the evolving dynamics and complexity of systems 

 



STEWARDSHIP of SYSTEMS 

• How nature works 

• How earth works 

• How societies work 

• How interactive systems work 

• How systems collapse 



There is no system without evolution 

• How do things emerge? 

• How does collaboration emerge 

• How does inequality emerge? 

• How do things fall apart ─ dissipate? 

• How does complexity emerge and collapse? 

• What are the risks? 

 

 



 

Self organized system  

how do group skills emerge? 
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Population… issues are not so simple anymore 



Interactive Natural and Social 
Adaptive Systems 

The aim of Earth Stewardship Science is to search for 
something fundamental about the interactive dynamics 
of complex natural and social systems, about how such 
complex systems emerge and dissipate, and how systems 
sometimes bounce back, yet at other times take 
unexpected turns when confronted with internal and 
external forces?  
 
Earth Stewardship Science will explore this in a trans-
disciplinary way, using examples taken from our planet, 
its ecosystems, its organic life, and human cultures, to 
learn more about interactive processes with their myriads 
of feedbacks.  



 

  
Networks, 

communications 

New learning and teaching  

tools 



Risks Interconnection Map 2011 illustrating systemic interdependencies in 

the hyper-connected world we are living in. 

D Helbing Nature 497, 51-59 (2013) 

doi:10.1038/nature12047 

World Economic Forum 

Global Risks 2011 



 

evolving 



 Where will our energy come from? 



 How will this all work out ? 

Oil price 

Climate change events 

CCS development 

UCG development 

Renewables cost reduction 

Carbon pricing 

New breakthrough technologies 

Water availability 

Energy efficiency success 

Public acceptance of nuclear 

Shale gas developments 

Off-Shore gas  

…. 





Globally networked risks and how to respond 
 Today’s strongly connected, global networks have produced 

highly interdependent systems that we do not understand and 
cannot control well. These systems are vulnerable to failure at all 
scales, posing serious threats to society, even when external 
shocks are absent. As the complexity and interaction strengths in 
our networked world increase, wo/man-made systems can 
become unstable, creating uncontrollable situations even when 
decision-makers are well-skilled, have all data and technology at 
their disposal, and do their best. To make these systems 
manageable, a fundamental redesign is needed. 

 

 A ‘Global Systems Science’ or ‘Earth Stewardship Science’, 
might create the required knowledge and paradigm shift in 
thinking, collaboration and evolving dialogue. 



 

 Living systems and the changing Earth 
 

    

Global Processes 

& Geomonitoring
GeoEngineering

Geodynamics, 

Material Cycles 

& Resources

Natural Disasters

& Risk Reduction

Strategies

Climate Variability 

& Human Habitat

The Changing Earth

Geodynamics Climate variability

understand the impact

Natural disasters

reduce the risk

GeoEngineering

develop the habitat

Future of Mankind

Global processes

monitor, quantify & predict

Global processes

monitor, quantify & predict

„How to manage a habitable planet“ 
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     Plan B  

Paul Crutzen more geo-mimicry 

Geo-Engineer Climate Change  

Inject sulfate aerosols into the 

atmosphere  



Annual Average Surface Temperature 

2xCO2 - 

Control 

Geo-

SO4/2xCO2 - 

Control 

A giant airconditioner 
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                   Start                               Stop                   2  minutes later 

   

    WATER  SUPERSATURATED  WITH  COMRESSED AIR     

        BEING  RELEASED THROUGH A VORTEX NOZZLE 

 Making clouds underwater               
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Risk, systemic risk and hyper-risk 

Globalization and technological revolutions are 
changing our planet. Today we have a worldwide 
exchange of people, goods, money, information, 
and ideas, which has produced many new 
opportunities, services and benefits for humanity. 
At the same time, however, the underlying 
networks have created pathways along which 
dangerous and damaging events can spread rapidly 
and globally. This has increased systemic risks.  
 
The related societal costs are huge. 



Labor 

Land 

Economic 
Process 

Goods 
and 
Services 

Cultural 
Norms and 
Policy 

Individual 
Utility/welfare 

Consumption 
(based on fixed 
preferences) 

Improvement 

Education, Training, 
Research 

Building 

Investment 
(decisions about, taxes 
government spending, 
education, 
science and 
technology 
policy, etc., based 
on existing property 
rights regimes) 

Property rights 

Private Public 

GNP 

Manufactured 
capital 

”Empty World" Model of the Economy 

Basic premises:   

 More is always better  

 The economy can grow forever 

 Private property is always best 

This has been tried and should now be 

discarded 

Based on a simplistic view of capital and narrow 

definition of GDP 
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Human Capital Economic 
Production 
Process 

Goods 
and 
Services 

Evolving 
Cultural 
Norms and 
Policy 

Well Being 
(Individual and 
Community) 

Consumption 
(based on changing, 
adapting 
preferences) 

Education, training, 

research. 

Building 

Investment 
(decisions about, taxes 
community spending, 
education, science and 
technology  policy, etc., based 
on complex property 
rights regimes) 

Individual Public 

GNP 

Wastes 

Common 

Ecological 
services/ 
amenities 

having, being 

- having, 

- being 

negative impacts on all forms of capital 

being, doing, relating 

Restoration, 

Conservation 
Natural Capital 

Manufactured 
Capital 

having 

positive impacts on human capital capacity 

doing, relating Complex property 
rights regimes 

Solar 
Energy 

SocialCapital 

Waste heat 

Institutional 

rules, norms, etc. 

Materially closed earth system 

Inculcating  the value of nature into our economy and commerce: 



Environmental - Economic Interface System 

concepts and definitions ...  



Can we learn 

to mimic 

nature? 



, 

  

Earth Stewardship Science 
 

 
with everyone a stakeholder 



The stark facts  
 

 

 Marikana platinum mine in Rustenburg, South Africa 



 
 

• Stewardship: living in the anthropocene 

• Systems: how they emerge, work and dissipate 

• Learning about the past to plan for the future 

• Interdisciplinary thinking and implementation 

• Resources and Values   

• Stewardship and Culture  in Africa 



 

The Stage 



 

 



 



Human 

development 

index 

Annual electricity per person, 

kWh  

 Human development  index and electricity consumption 



The future 
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 A Growth Ethic… 

“There are no great limits to growth because there are no 
limits of human intelligence,  

imagination, and wonder.” 
 (Ronald Reagan 40th president of US) 

“Growth for the sake 
of growth is the 

ideology of the  cancer 
cell.”                  

EdwardAbbey 
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 Doubling Time = 70/n years 
Growth rate  D time 
    3%   24 yrs 
    5%   14 yrs 
    7%   10 yrs 
    10%    7 yrs 

 
 

Exponential Growth… 

The failure to understand the concept of exponential growth by those 
“in charge” may be the single biggest problem we face… 

CO2 emissions rising 10 per cent 

from 1990 to 2000 and 33 per cent from 2000 to 

2010. 
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Global Population… Migration and urbanization 

Brain drain, globalization, coastal and 
city crowding, xenophobia and 

discrimination, dying rural towns… 







Earth Stewardship Science must be 
challenging 

 
• Why are you at university; what do you want & 

why do you want it?  
• Does your communication and conversation at 

university need recasting?  
• Can you learn to live an ethical life without 

reference to post-mortem rewards or 
punishment? 

• What do social democracy/eco-socialism and the 
local/global Commons mean to you?  

• If something is profoundly wrong with the way 
you live ─ What is to be done? 
 



Egypt today: a revolutionary pursuit of social justice 
and an end to state violence against citizens. 

The return of people to the streets, on this epic scale, is 
a powerful step forward.  

The green movement: YOU can do it too 
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Increased 
heritage and 

scientific proof 

of genomics 

Enlivened arts 
and social 

traditions 

Enhanced flow 
of knowledge, 

health, 

science and 

ideas  

Fostered 
science and 

scientists 

across Africa 

Sustained 
academic 

networks   

New product 
innovation 

and 

derivation  
 

Earth Stewardship Science 



 

Earth Stewardship Science 

If ALL Africans are stakeholders - 

Something sustainable will emerge   

 



Aim 
critical thinking and teaching outside the box 

to induce and catalyse the emergence of a new 
trans-disciplinary science ─ called Earth 
Stewardship Science ─ that will integrate research 
on, and teaching in, our  understanding of the 
dynamic resilience of our  Earth-Life-Social System 
and help us to better define our life support 
systems within which we will mitigate, adapt, and 
manage the global commons in the Anthropocene 
under the isiXhosa motto ‘Iphakade’:  

 “Observe the present and consider the past to ponder the future”.   



 



ALGERIA 

LIBYA 

NIGER 

NIGERIA 

CHAD 

EGYPT 

SUDAN 

MALI 

UPPER  

VOLTA 

22,000 BP – present 

‘The rock-art gallery traces desertification’ 

•Rock art & fossils: from forest to desert  

•The Sahara in global context (climate 

change) 

•Sahelanthropus, the earliest known hominid 

12.  Saharan Paradise Lost Corridor (Niger to Chad) 





Rock Cliff, 

Niger 



5000 by 5000 pixels    1 pixel    3 mm 



Line drawings in GIS format 

First Cultural 

evidence for 

severe climate 

change:                     

7000 years ago the Sahara was a lush place 

to live, then changed very rapidly  

Oldest evidence of Human 

activity: 

 7 million years               old 

hominin fossils                        

(Chad) 

 

 

A warning from other 

species 

‘Saharan Paradise Lost’ (Niger, Algeria, Libya, Chad): 20,000 BP to present; one of the greatest rock art galleries on Earth 

traces the desertification of the Sahara from a savannah paradise to the most extensive desert—a clear tale of global 

warming.  

 

Corridor 12 



Revive the art of story telling through 
ArtScience 

“A people are as healthy and confident as the 
stories they tell themselves. Sick storytellers can 
make nations sick. Without stories we would go 
mad. Life would lose it’s moorings or 
orientation... Stories can conquer fear, you 
know. They can make the heart larger.”  

 Ben Okri – The Famished Road 
 



The Entire IPCC Report in 19 Illustrated 
Haiku 

A work of art that doubles as powerful talking points and a visual guide 
 

  

Reports released by the Intergovernmental Panel on Climate 
Change (IPCC) can be daunting, even for science and policy insiders. 

The full Physical Science Assessment, the first instalment of the 
Fifth Assessment Report (pdf), released in manuscript form earlier 

this year, is over 2,000 pages long. 
And even the Summary for Policymakers, rather optimistically 

referred to as a “brochure,” is a dense 27 pages. 
What if we could communicate the essence of this important 

information in plain language and pictures? Well, that’s just what 
one Northwest oceanographer Greg Johnson has done. He’s 

distilled the entire report into 19 illustrated haiku. 
The result is stunning, sobering, and brilliant. It’s poetry. It’s a work 
of art. But it doubles as clear, concise, powerful talking points and a 

compelling visual guide. 
  
 

http://www.climatechange2013.org/images/uploads/WGIAR5_WGI-12Doc2b_FinalDraft_All.pdf
http://www.climatechange2013.org/


 



 



 



 



 



 



 



 



 



 



 we must ensure that these kids become 
“stakeholders of Africa” 



The Berlin Wall 2.0   



Earth Stewardship needs Disruptive 
Innovation 

 6 habits of mind that characterize disruptive innovators: 

• Associating 

• Questioning 

• Observing 

• Networking 

• Experimenting 

• Multi-tasking 

 



The taste for questions is linked to a talent for observation 
Why aren’t things done differently? 

 
Language and SMS 

Physics for Poets/DNA for the Arts 
The complexity of sound/music 

The economics of nature 
The business of waste 

The ethics of living 
Ill-being and environmental decay 

The communication revolution &  mobile learning 
The networking society 

Experiments  and self-assembly 
 
 
 

Think different 

Innovation ─Can it be learned? 

Innovators excel at connecting seemingly unconnected things 

Creative associations come from broadening your experiences   

 

The best innovators are T-Shaped : they need to have depth in one area and breath 

in lots 



Some  questions 
 • How do societies fail or survive? 

• Where do we come from; how did everything begin? 
• How resilient is Earth to impacts of human activities? 
• What are the boundaries of a safe operating space for humanity? 
• Does social stability depend on natural resources? 
• What can we learn from the past? 
• Is intergenerational equity attainable/desirable? 
• How might democracy evolve in a system that also votes for other 

species? 
• Can technology provide sustainable solutions for an ailing planet? 
• How can we distil reliable scientific information out of social noise? 
• Is something profoundly wrong with the way we live today? 
• How do we know where the end begins?  



What counts for the new university student? 
• Engagement through an enabling  and efficient support system 
• Ethics and values; are there limits? 
• Knowledge about truth-value of statements, what counts as 

knowledge and how it can be validated (epistemic cognition ) 
• Understand accuracy, precision and uncertainty in observations, 

measurements, projections, models, risks 
• Not what you cover, but what you uncover and discover  
• Questions never thought to ask or respond to before 
• Knowing about knowing (metacognition)  
• Emergence of infectious curiosity and discovery 
• Engaging sense of wonder and responsibility 
• Transcending cultural and intellectual boundaries: ArtScience 
• Discovering alternatives to the way people live globally 
• A rich language for thinking and cultivating disposition of inquiry  
• Learning about learning (deep transformational approach to 

learning)  
• Sharing the joy of learning  and the language of learning 
• Grasping  the essence of Consilience  - the unity of knowledge 



Listen to the voices of experience 

• You must draw on a much broader range of 
knowledge and stakeholders 

• Simply generating and communicating scientific 
knowledge is not sufficient to combat biodiversity 
loss 

• If people are seen as major contributors to 
climate evolution and loss of biodiversity then 
people behaviour and attitude must be a major 
part of the solutions ─ in the language of the 
social sciences. 


