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Knowledge  

 

 For citizens to address the complex problems of 
modern society, educators must help learners to:  

• develop higher level skills (e.g. 1) meta-cognition,  

 or thinking about thinking);  

• 2) meta-knowledge (knowledge about the nature and 
limitations about knowledge);  

• 3) meta-learning (learning how to learn); and  

• 4) meta-dialogue (dialog about how we engage in 
dialog) (Willow-Dea, 2011, 29-30 and Murray, 2008).     
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The IPCC fourth Assessment Report (AR4) 

2500+ scientific expert reviewers  
600 authors from 40 countries  

More than 620 expert reviewers 
A large number of government reviewers  
Representatives from 113 governments  

6 years, 11 Chapters, TS, and SPM 
Unanimous approval at plenary in Paris, Feb 2007 



Development Process of the WGI Contribution to the IPCC 5th Assessment Report 
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IPCC Assessment Reports since 1990: WGI Contribution 
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Content knowledge  

• Human and natural attribution 
 

• Responses therefore have to be cognizant of this 
duality:  
 

• Two key issues: 
 

• Adaptation and mitigation 
 

• Climate change and variability  
  



The greenhouse effect 
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Human and natural environment 
interactions 

 

 

Humans playing a role because of our actions and this is 

compounding natural change over time.  

 

 

CLIMATE CHANGE = HUMANS + NATURAL CHANGE 

 





Unprecedented coordinated climate change experiments from 16 groups (11 
countries) and 23 models collected at PCMDI (31 terabytes of model data), openly 
available, accessed by over 950 scientists; nearly 200 papers 

Committed warming averages 0.1°C per decade for the first two decades of the 21st 
century;  across all scenarios, the average warming is 0.2°C per decade for that time 
period (recent observed trend  0.2°C per decade) 

(Anomalies relative to 1980-99) 
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SOCIOECONOMIC 
PROCESSES 
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AROUND THE WORLD 

VULNERABILITY  
AND EXPOSURE 



AROUND THE WORLD 

VULNERABILITY  
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Interventions  

 

• 1) International – COP, Kyoto etc. 

 

• 2) Regional and national – NAPAs etc. 

 

• 3) Personal – lifestyles, beliefs, memes! 



What YOU do about  CC also depends on your 
paradigm (view of change) 

• Positivism (nomothetic) vs Critical theory 
(interpretative, ideographic)  

• Epistemology and how knowledge is created  

• Dualist/objective; findings true 

• Transactional, subjectivist; value mediated findings.  

• Values 

• Excluded – influence denied  

• Included-formative  

• Source: Guba and Lincoln, 2005.   

 



Integral approaches Twenty-five major dimensions of climate change 
(after Esbjorn-Hargens, 2010).  

 



Experiential 

 Values, beliefs, attitudes, mental models, 
frames 
 Need to make climate change a tangible 
experience 
 Need representations of climate change that 
engage multiple audiences 
 Focus on positive messages 
 Motivate using existing interior structures 
(translation) 
 Motivate by facilitating interior development 
(transformation) 

Behavioral 

 Observe current behaviors 
• Carbon footprinting 
• Direct and indirect emissions 

 Identify desired (target) behaviors 
• Potential to bring about desired change 
• Feasibility 

Behavior categories (e.g. environmental 
activism, non-activist public sphere, private-
sphere environmentalism, other – Stern, 2000) 

Cultural 

 Need validation from identity groups 
 Supportive groups help individuals to initiate 
and maintain new behaviors (e.g. Eco Teams, 
Transition Towns, CRAGs) 
 Social movements and activist cultures (e.g. 
Climate Action Groups, Climate Camps) 
 Cultural change – symbols, media, discourse 
 Supportive change agent cultures 
 Cultural barriers – custom, myths 
 Dialogue with participants 

Systemic 

 Systems help or hinder target behaviors 
 Hierarchy of preferential behaviors 
 Diffusion of innovations – different strategies 
for early adopters vs mainstream 
 Feedback systems to support learning 
 Persuasive technology and choice 
architecture 
 Information is important but not sufficient 
 Financial incentives and penalties 
 Supportive legal, political and social context 

    



Transformative change 

• Knowledge that is made of facts and content 
not enough! 

• Need to explore ‘interior’ views and ‘exterior’ 
views in knowledge production 

• Blindspots, values, how one comes to see 
something not just made up of ‘facts’!   



It makes sense to study beliefs in the 
context of climate change:  

• Climate change discussions often proceed from a plurality of 
viewpoints (different belief systems simultaneously held by 
different stakeholders) (O'Brien et al, 2010b). Belief systems 
therefore determine consensus/dissensus regarding our 
future in the changing climate. 

• Belief systems influence our perception of climate change and 
motivates our behavior towards nature. This means that 
changes in belief systems can be linked to fundamental 
changes in the ways that we deal with climate change. 
 

 



Current research on the relationship 
between beliefs and climate change: 

• The Climate Beliefs project is part of the SANCOOP bilateral co-operation 
between South Africa and Norway, funded by the NRF and RCN.  

• This project aims to find out how the causality between the impacts and 
drivers of climate change challenge belief systems, by studying the flexibility of 
environmental beliefs in rural communities in North West Province, South 
Africa. 

• Dr. Ananka Loubser (NWU) and Prof. Karen O'Brien (UiO) mapped the beliefs 
by using semi-structured interviews and Q methodology. 

• Flexibility was tested by introducing contradictory statements offering both 
indigenous and scientific explanations for climate change. 

• Preliminary results show belief system plasticity: belief systems provide stable 
points of reference to make sense of the world, but at the same time they 
need to adapt to changes in the external environment, so that more flexible 
belief systems lead to more proactive responses to climate variability and 
change. 

• These findings may lead to a flexibility indicator with implications for climate 
change adaptation and disaster risk reduction.  



Field work: Climate Beliefs project: Jouberton, NW Province, SA 

A participant in the study sorts 
community-derived belief statements 
in a Q sorting grid (likert scaling).  The 
results are analyzed statistically (Q 
factor analysis) to determine the 
interrelationships between the beliefs. 
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Transdisciplinarity 

• Knowledge made up of scientific, social and 
experiential. 

• When seeking a solution to a problem ‘science 
alone may not be enough’ 

• Mode 1 and Mode 2 knowledge production 
key to distinguish.   



Transdisciplinarity (Nicolescu, 1998 

slide courtesy M. Rich-Tolsma) 



Faculteit der Aard- en Levenswetenschappen 29 

Transdisciplinarity: 

“a new form of learning and problem solving involving 
cooperation among different parts of society and 
academia in order to meet complex challenges of 
society” (Julie Klein et al., 2001) 
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Climate Information and Planning 

1. What is our handle on 
climate change science 
and climate variability? 

 

2. What are the roles of 
scientists, policy makers 
and ‘brokers’ in research, 
adaptation and planning? 
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Fig 2: After Bradshaw and Borchers, 2000 
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Fig 4: After Bradshaw and Borchers, 2000 



Some References and web sites 

• IPCC web site, www.ipcc.ch 
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• Riedy, C., 2005: The eye of the storm: An integral 
perspective on sustainable development and CC, 
Thesis PDF uts.edu.au. 
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• Wilber, F., 2007: Integral Spirituality, Integral 
Books. 


