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1 INTRODUCTION 

1.1 Regional climate risks and climate compatible development in southern 
Africa 

Globally, southern Africa is one of the most vulnerable regions to the impacts of climate 

change. Current climate variability and vulnerability to extreme events such as floods and 

droughts is high, and a range of existing stressors, including water availability, land 

degradation, desertification and loss of biodiversity constrain food security and development. 

wŜŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǎǘǊǳŎǘǳǊŀƭ ǇƻǾŜǊǘȅ ƛs further challenged by health threats such as 

malaria and HIV/AIDS, as well as institutional and governance aspects. Climate change will 

compound many of these interlinked problems for regional livelihoods, which are often based 

on subsistence agriculture, and for regional economies, which are often dependent on natural 

resources. ¢ƘŜ ǊŜƎƛƻƴΩǎ ƘƛƎƘ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ǎŜǾŜǊƛǘȅ ƻŦ ǘƘŜ 

projected physical climate impacts and this multi-stressor context, which heightens both 

exposure and sensitivity to the impacts.  

In addition to its role as a risk multiplier, climate change introduces new climate risks. Already 

the observed temperature changes for southern Africa are higher than the increases reported 

for other parts of the world (IPCC 2007); projections indicate a 3.4°C increase in annual 

temperature (up to 3.7°C in spring), when comparing the period 1980ς1999 with the period 

2080ς2099. Mean warming over land surfaces in Southern Africa is likely to exceed the 

average global land surface temperature increases in all seasons.1 Further projections are for 

overall drying for southern Africa, with increased rainfall variability; a delay in onset of the 

rainy season with an early cessation in many parts; and an increase in rainfall intensity in some 

parts. [See Figure 1. 2] Additional climate-driven risks, in addition to the direct effects of 

increased temperature and increased incidence and/or severity of extreme events like floods 

and droughts, include more wind storms, hot spells and wild fires. Both the heightened and 

the new risks will act at the local level to compound other stressors and development 

ǇǊŜǎǎǳǊŜǎ ŦŀŎŜŘ ōȅ ǇŜƻǇƭŜΣ ŀƴŘ ŀǘ ǘƘŜ ƴŀǘƛƻƴŀƭ ƭŜǾŜƭ ƻƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜ-

dependent economies. The all-encompassing nature of the impacts highlights the fact that 

climate change is not a narrow environmental problem, but a fundamental development 

challenge that requires new and broad-based responses.   

                                                           

1 IPCC. 2013. Impacts, Vulnerability and Adaptation: Africa. IPCC Fifth Assessment Report, draft for Final Government Review, 

Chapter 22. 
2 The projections of future climate change displayed in Figures 1 and 2 were provided by the Council for Scientific and Industrial 

Research (CSIR), and have been obtained through downscaling the output of a number of coupled global models (CGCMs) to 

high-resolution over Africa, using a regional climate model. All the CGCMs downscaled contributed to the Coupled Model 

Intercomparison Project Phase 5 (CMIP5) and Assessment Report 5 (AR5) of the Intergovernmental Panel on Climate Change 

(IPCC). Details on these simulations are provided in the LTAS Phase 1 Technical Report no. 1. The regional model used is the 

conformal-cubic atmospheric model (CCAM), developed by the CSIRO in Australia. For various applications of CCAM over 

southern Africa, see Engelbrecht, F.A., W.A. Landman, C..J. Engelbrecht, S. Landman, B. Roux, M.M. Bopape, J.L. McGregor and 

aΦ ¢ƘŀǘŎƘŜǊΦ нлммΦ άaǳƭǘƛ-scale climate modelling over southern Africa using a variable-ǊŜǎƻƭǳǘƛƻƴ Ǝƭƻōŀƭ ƳƻŘŜƭΣέ Water SA 37: 

647-658. 
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Note: The 90th percentile (upper panel), median (middle panel) and 10th percentile (lower panel) are shown for an ensemble of downscalings of three CGCM projections, for each of the 
time-slabs. The downscalings were performed using the regional model CCAM. All the CGCM projections are contributing to CMIP5 and AR5 of the IPCC, and are for RCP4.5. 

Figure 1: Projected change in the annual average temperature (°C) and annual average rainfall (mm) over the SADC region, for the time-slab 2040ς2060 and 2080ς2099, relative to 1970ς2005 
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Note: The 90th percentile (upper panel), median (middle panel) and 10th percentile (lower panel) are shown for an ensemble of downscalings of three CGCM projections, for each of the 
time-slabs. The downscalings were performed using the regional model CCAM. All the CGCM projections are contributing to CMIP5 and AR5 of the IPCC, and are for RCP8.5. 

Figure 2: Projected change in the annual average temperature (°C) and annual average rainfall (mm) over the SADC region, for the time-slab 2040ς2060 and 2080ς2099, relative to 1970ς2005 



 

 

9 SARUA Climate Change Counts Mapping Study: South Africa Country Report 

May 2014 

Figures 1 and 23 showed the projected change in the annual average temperature (°C) and annual 

average rainfall (mm) over the SADC region, for the time-slabs 2040ς2060 and 2080ς2099, relative 

to 1970ς2005. Figure 1 CGCM projections are for RCP4.5 and Figure 2 projections are for RCP8.5. 

Further projections are for overall drying for southern Africa, with increased rainfall variability; a 

delay in onset of the rainy season with an early cessation in many parts; and an increase in rainfall 

intensity in some parts. Additional climate-driven risks, in addition to the direct effects of increased 

temperature and increased incidence and/or severity of extreme events like floods and droughts, 

include more wind storms, hot spells and wild fires. Both the heightened and the new risks will act at 

the local level to compound other stressors and development pressures faced by people, and at the 

ƴŀǘƛƻƴŀƭ ƭŜǾŜƭ ƻƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜ-dependent economies. The all-encompassing nature 

of the impacts highlights the fact that climate change is not a narrow environmental problem, but a 

fundamental development challenge that requires new and broad-based responses.  

The South African Government recognises this, and the recently published National Climate Change 

Response White Paper (RSA 2011:11) states in its objectives that: 

South Africa will build the climate resilience of the country, its economy and its people and 

manage the transition to a climate-resilient, equitable and internationally competitive lower 

ŎŀǊōƻƴ ŜŎƻƴƻƳȅ ŀƴŘ ǎƻŎƛŜǘȅ ƛƴ ŀ ƳŀƴƴŜǊ ǘƘŀǘ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ŀŘŘǊŜǎǎŜǎ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƻǾŜǊ-

riding national priorities for sustainable development, job creation, improved public and 

environmental health, poverty eradication, and social equality. 

{ƘƛŦǘƛƴƎ ǇŜǊǎǇŜŎǘƛǾŜ ŦǊƻƳ ΨŘŜǾŜƭƻǇƳŜƴǘΩ ǘƻ ΨŎƭƛƳŀǘŜ ŎƻƳǇŀǘƛōƭŜ ŘŜǾŜƭƻǇƳŜƴǘΩ ǊŜǉǳƛǊŜǎ ǎƛƎƴƛŦƛŎŀƴǘ 

scientific and social innovation. New forms of learning, leadership, planning, policymaking and 

knowledge production are needed. New collaboration platforms will be needed within and between 

countries and their universities. Universities have a key role to play in supporting societal innovation 

and change for CCD. Not only do they develop the knowledge and competence of future leaders in 

government, business and civil society, but they also provide immediate societal responses given 

their pivotal role as centres of research, teaching, knowledge sharing and social empowerment. 

Given the risk multiplier effect of climate change, coupled with the multiple stressor context, it is 

clear that the impacts of climate change will be far-ranging, acting upon diverse sectors such as 

transportation, agriculture, health, industry and tourism. This necessitates a wide-ranging and cross-

sector response, in which non-climate-related knowledge fields will be called upon. 

Universities need to develop a strong understanding of the knowledge, teaching, research and 

outreach implications of the external climate change development context in which they operate. 

This calls for: 

 

 

                                                           

3 Engelbrecht et al. 2014. άaǳƭǘƛ-ǎŎŀƭŜ ŎƭƛƳŀǘŜ ƳƻŘŜƭƭƛƴƎέ. Climate trends and scenarios for South Africa. Long-term Adaptation Scenarios 

Flagship Research Programme (LTAS). Phase 1, Technical Report no. 1. 
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Â New scientific directions and practices;  

Â New teaching and learning content and approaches;  

Â Stronger forms of community outreach and policy outreach activities; and  

Â Enhanced collaboration between universities and other knowledge producers and users in 

society. 

In recognition of the above issues and their longer term implications for society and universities, the 

Southern African Regional Universities Association hosted a Leadership Dialogue in 2011 which 

resulted in a vision for a collaborative programme on climate change capacity development, with a 

defined set of outcomes.  

1.2 The SARUA Climate Change initiative: History and Objectives  

Arising from the 2011 Leadership Dialogue, SARUA designed a five-year programme for Climate 

Change Capacity Development, to deliver on its mandate of promoting, strengthening and increasing 

higher education research and innovation, through expanded inter-institutional collaboration and 

capacity building initiatives throughout the region. The five-year programme is endorsed by a 

ƳŀƧƻǊƛǘȅ ƻŦ ±ƛŎŜ /ƘŀƴŎŜƭƭƻǊǎ ǿƛǘƘƛƴ {!w¦!Ωǎ сн ǇǳōƭƛŎ ǳƴƛǾŜǊǎƛǘȅ ƳŜƳōŜǊǎ όŀǎ ŀǘ !ǳƎǳǎǘ нлмоύΦ ¢ƘŜ 

programme aims to build capacity for climate compatible development (CCD), which is emerging as 

a platform for significant collaboration across the academic sector. The objectives identified are as 

follows: 

Â Collaborative network development (establishment of six interesting collaborative 

networks); 

Â Policy and community outreach; 

Â Research (140 PhD students (average 10 per country) in two themed research programmes); 

Â Teaching and learning (integration of CCD into undergraduate and Masters degree 

programmes); 

Â Knowledge management (regional database and knowledge management systems); and 

Â Institutional learning and support (ongoing reflexive development of programme).4  

The programme started with an extensive mapping study of current climate-related priorities and 

university capabilities for CCD of countries in the region, supported by funding from the UK and 

Dutch-funded Climate and Development Knowledge Network (CDKN). The Higher Education 

Management Africa consortium (HEMA) is coordinating the study on behalf of SARUA. This 

Botswana Country Report forms part of the mapping study. 

The initiative is diagrammatically illustrated below.  

                                                           

4 Butler-Adam, J. 2012.  The Southern African Regional Universities Association (SARUA). Seven Years of Regional Higher Education 

Advancement. 2006-2012. Johannesburg: SARUA. 
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Figure 3: The SARUA Climate Change Capacity Development Programme, showing the mapping study 

 

The intended outcome of the SARUA mapping study will be a collaborative research framework to 

enhance co-production of knowledge on CCD. It will include strategies to strengthen networks for 

climate compatible development research, teaching, community and policy outreach involving 

knowledge co-production processes between participating universities and policy and community 

stakeholders. This framework will form the basis for the realisation of the longer term objectives of 

the SARUA programme outlined above, as well as for a SADC-level research programme and various 

country-ōŀǎŜŘ ǇŀǊǘƴŜǊǎƘƛǇ ŀƎǊŜŜƳŜƴǘǎΦ Lǘ ǿƛƭƭ ǇǊƻǾƛŘŜ ŀ ΨƪƴƻǿƭŜŘƎŜ ǇƭŀǘŦƻǊƳΩ ŦƻǊ ǊŜƎƛƻƴŀƭ ŀƴŘ 

country-based fundraising for research and knowledge co-production. As such the framework seeks 

to benefit universities themselves, while also strengthening regional interaction and co-operation.  

The Regional Knowledge co-production Framework for Climate Compatible Development can be 

obtained from the SARUA website www.sarua.org.   

1.3 The SARUA CCD mapping study:  Mapping existing capacity and future 
possible knowledge co-production possibilities 

Climate compatible development (CCD) is low carbon, climate resilient development. While the 

concept clearly requires integration of development, adaptation and mitigation (see definitions 

below), specific framing of the concept of CCD may vary between countries, universities and 

disciplines, according to differing national, institutional and disciplinary goals, needs and values. The 

scope and strength of existing expertise, networks and capacity for climate compatible development 

research and knowledge production in SADC is largely unknown or unconsolidated. Despite the 
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emerging knowledge infrastructure for CCD in the region, opportunities for collaboration involving 

higher education institutions within and between countries are yet to be fully explored.  

To address these factors, the mapping study aimed to:  

Â Explore diverse understandings of CCD on a country-by-country basis;  

Â Scope CCD knowledge and capacity needs on a country-by-country basis όŀ ΨƴŜŜŘǎ ŀƴŀƭȅǎƛǎΩύΤ 

Â Identify and map research, teaching and outreach capabilities for CCD that exist in southern 

African countries όŀƴ Ψƛƴǎǘƛǘǳǘƛƻƴŀƭ ŀƴŀƭȅǎƛǎΩ ƻŦ {!w¦! ƳŜƳōŜǊ ǳƴƛǾŜǊǎƛǘƛŜǎύΤ ŀƴŘ 

Â Produce an up-to-date picture of the extent of knowledge co-production and trans-

disciplinary research practices across the SARUA network and identify opportunities for 

future collaboration. 

While the mapping process has used a country-by-country approach, this is supplemented by a 

regional perspective generated through analysis across countries, to provide a platform for regional 

collaboration and knowledge co-production. This document contains the country analysis from 

South Africa.  

The mapping process was designed to be scientifically informed, participatory and multidisciplinary. 

Through the workshop process new collaborative possibilities will emerge, and a stronger 

engagement and participation in the SARUA five-year programme on Capacity Development for 

Climate Change will be established. 

1.4 Key concepts  

Climate Compatible Development 

Climate compatible development (CCD) is low carbon, climate resilient development. The concept 

has been developed in recognition of the urgent need for adaptation, given current climate 

variability and the severity of projected climate impacts that will affect the region; and the need to 

reduce emissions as rapidly as possible to avoid more catastrophic climate change in the future. 

Thus while CCD can be framed in different ways, given nationally and locally specific development 

trajectories, it does require that current and future climate risks are mainstreamed into 

development, and that both adaptation and mitigation are integral goals of development, as 

indicated by Figure 3. Thus CCD not only recognises the importance of both adaptation and 

mitigation in new development pathways, but, as further explained in Mitchell and Maxwell (2010), 

ά/ƭƛƳŀǘŜ ŎƻƳǇŀǘƛōƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ƎƻŜǎ ƻƴŜ ǎǘŜǇ ŦǳǊǘƘŜǊ ōȅ ŀǎƪƛƴƎ ǇƻƭƛŎȅ ƳŀƪŜǊǎ ǘƻ ŎƻƴǎƛŘŜǊ ΨǘǊƛǇƭŜ 

ǿƛƴΩ ǎǘǊŀǘŜƎƛŜǎ ǘƘŀǘ ǊŜǎǳƭǘ ƛƴ ƭƻǿ ŜƳƛǎǎƛƻƴǎΣ ōǳƛƭŘ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ promote development 

ǎƛƳǳƭǘŀƴŜƻǳǎƭȅέΦ In the southern African context, poverty reduction, as an integral component and 

goal of regional and national development strategies, would be a desired co-benefit. Uncertainties in 

major drivers of change, including climate, socio-economic and political risks, necessitate that CCD 

be viewed as an iterative process, in which vulnerability identification and risk reduction responses 

are revised on the basis of continuing learning. Climate compatible development emphasises climate 
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strategies that embrace development goals and development strategies that integrate the threats 

and opportunities of a changing climate.5 Thus climate compatible development opens up new 

opportunities for interdisciplinary and transdisciplinary research, teaching and engagement with 

communities, policy makers and practitioners.  

 

Figure 4: Conceptual framework for Climate Compatible Development (adapted from Mitchell and Maxwell, 2010) 

While CCD is the central concept used in the work that is funded by CDKN, it is important that this is 

understood alongside the concept of climate-resilient development pathways as defined by the 

Intergovernmental Panel on Climate Change (IPCC) and the wider concept of sustainable 

development (see definitions below).  

Climate-resilient pathways 

The following definition of climate-resilient pathways is taken from the glossary of the Fifth 

Assessment Report prepared by the Intergovernmental Panel on Climate Change (IPCC)6: 

άEvolutionary processes for managing change within complex systems in order to reduce 
disruptions and enhance opportunities. They are rooted in iterative processes of 
identifying vulnerabilities to climate change impacts; taking appropriate steps to reduce 
vulnerabilities in the context of development needs and resources and to increase the 
options available for vulnerability reduction and coping with unexpected threats; 
monitoring emerging climate parameters and their implications, along with monitoring 
the effectiveness of vulnerability reduction efforts; and revising risk reduction responses 
on the basis of continuing learning. This process may involve a combination of 
incremental changes and, as necessary, significant transformations.έ 

                                                           

5 Mitchell, T. and S. Maxwell. 2010. Defining climate compatible development. CDKN Policy Brief, November 2010. 
6 IPCC. 2013. Fifth Assessment Report: Impacts, Vulnerability and Adaptation. Currently in draft form. 
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The IPCC highlights the need for a focus on both adaptation and mitigation, as indicated by the 

ŦƻƭƭƻǿƛƴƎ ǎŜƴǘŜƴŎŜΥ άClimate-resilient pathways are development trajectories that combine 

adaptation and mitigation to realise the goal of sustainable development. They can be seen as 

ƛǘŜǊŀǘƛǾŜΣ Ŏƻƴǘƛƴǳŀƭƭȅ ŜǾƻƭǾƛƴƎ ǇǊƻŎŜǎǎŜǎ ŦƻǊ ƳŀƴŀƎƛƴƎ ŎƘŀƴƎŜ ǿƛǘƘƛƴ ŎƻƳǇƭŜȄ ǎȅǎǘŜƳǎΦέ7 

Sustainable Development 

The most widely accepted definition of sustainable development, as formulated in the Bruntland 

/ƻƳƳƛǎǎƛƻƴΩǎ ΨhǳǊ /ƻƳƳƻƴ CǳǘǳǊŜΩ ǊŜǇƻǊǘ ƛƴ мфутΣ ƛǎ άŘŜǾŜƭƻǇƳŜƴǘ ǘƘŀǘ ƳŜŜǘǎ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƘŜ 

ǇǊŜǎŜƴǘ ǿƛǘƘƻǳǘ ŎƻƳǇǊƻƳƛǎƛƴƎ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ ŦǳǘǳǊŜ ƎŜƴŜǊŀǘƛƻƴǎ ǘƻ ƳŜŜǘ ǘƘŜƛǊ ƻǿƴ ƴŜŜŘǎέΦ ¢Ƙƛǎ 

definition has been highly influential in shaping international environmental and development 

policy, since the Rio Earth Summit in 1992, where Agenda 21 was put forward as a global 

development plan for aligning goals of economic development with social and environmental 

sustainability. Early discussions on sustainable development tended to focus on the triple bottom 

line concepts of environment, economy and society separately. More recent discussions on 

ǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ŦƻǊŜƎǊƻǳƴŘ ǘƘŜ ƴŜŜŘ ŦƻǊ ΨǎǘǊƻƴƎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΩΣ ƛƴ ǿƘƛŎƘ ǎƻŎƛŜǘȅΣ ŜŎƻƴƻƳȅ 

and environment are seen as interacting in an inter-related, nested system. The concept of 

sustainable development as used widely today emphasises that everything in the world is connected 

through space, time and quality of life, and thus necessitates a systems approach to understanding 

and solving interlinked social, environmental and economic problems. 

In 2002 South Africa hosted the World Summit on Sustainable Development, and the Johannesburg 

Plan of Implementation re-affirmed commitment to Agenda 21, and the Millennium Development 

Goals. These are currently under review and will be expanded through Sustainable Development 

Goals. In 2012 the Rio+20 Conference was held in Rio de Janeiro, and the outcomes of this global 

summit on sustainable development are captured in a document ŜƴǘƛǘƭŜŘ Ψ¢ƘŜ CǳǘǳǊŜ ²Ŝ 

WŀƴǘΩΦ One major shift in discourse and objectives from the early 1992 summit and the Rio+20 

summit is a stronger concern for climate change and climate compatible development, especially the 

emergence of a low carbon future, accompanied and partly implemented by Green 

Economies. These international commitments, together with ongoing assessment of national 

sustainable development concerns and goals, have driven the development of sustainable 

development policy and practice. The concept of CCD highlights the necessity of integrating current 

and future climate risks into development planning and practice, in the ongoing goal of achieving 

sustainable development. 

                                                           

7 IPCC. 2013. Fifth Assessment Report. 
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2 METHODOLOGY, DATA SOURCES AND ANALYSIS LOGIC  

2.1 Research design  

This country-based study has been informed by an interactive and dialogical research design that 

included document analysis of key national and regional documents focusing on climate change in 

South Africa and in the SADC region. This produced an initial analysis which was used to plan for and 

engage university participants and national organisations involved in the climate change and 

development arenas in a consultation to discuss a) the validity of the analysis, and b) expanded 

views and perspectives on the analysis, and to generate further insight into knowledge co-

production practice and possibilities for climate compatible development. 

The following methods were used to compile the mapping study Country Report for South Africa, 

within an overall interpretive, participatory and consultative and social realist methodology8:  

2.1.1 Document analysis 

A Background Information Document (BID) based on initial document review was produced for each 

country. The BID provides a summary of needs, priorities and capacity gaps already identified within 

key country documents (see Section 3 below) for climate change, adaptation and mitigation, and in 

some cases, where this was available, climate compatible development. The BID documents were 

used as a source of background information for the stakeholder and institutional consultations held 

in each country. While the scope of CCD is necessarily wide, the document analysis did not focus on 

sectoral policy and institutions, but concentrated on overarching policy dealing with mainstreaming 

climate change into planning and development. The initial document analysis was presented to 

stakeholders during the workshops, and was revised based on outcomes of the consultations held in 

the country.   

For the South African Mapping Study Country Report, the following key policy and programme 

documents were analysed through rapid desk review:  

Â National Climate Change Response White Paper (RSA, 2011);  

Â South African Development Plan (RSA 2013); 

Â Second National Communication to the United Nations Framework Convention on Climate 

Change (UNFCCC), November 2011; 

Â The DST Ten Year Innovation Plan (DST, 2007); 

Â Long Term Adaptation Scenarios: Technical Summary (draft) (SANBI, 2013); 

Â Long Term Mitigation Scenarios (RSA, 2007); 

Â Climate Change Adaptation and Preparedness in South Africa, March 2010; 

Â Human Capital Development Strategy for the Environment Sector (2009-2014) (DEA 2010); 

Â The Environmental Sector Skills Plan, (DEA, 2010); 

                                                           

8 A social realist methodology takes account of knowledge that has previously been established via scientific methods 

before engaging in consultative and participatory knowledge production processes.  
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Â The Biodiversity Human Capital Development Strategy (SANBI / Lewis Foundation, 2010); 

Â Global Change Human Capital Development Strategy (DST 2010); 

Â National Scarce Skills Lists;  

Â TIPS Working Paper Series 2012-02: Green Economy Policy Framework for Employment 

Opportunity: A South African Case Study (Montmasson-Clair, August 2012); 

Â South Africa Risk and Vulnerability Atlas (SARVA, 2010);  

Â Global Change Grand Challenge National Research Plan (DST, 2009); and 

Â Environment Sector Research, Development and Evidence Framework (June 2012). 

As the South African Higher Education landscape involves 23 public universities, it was not possible 

to engage in individual institution consultations (beyond those described in the workshop and 

questionnaire sections below) within the limitations of this study. As the initial plan to host 

workshops regionally was circumvented by the budget cut (see limitations of the study below) and 

as questionnaire data was limited to a few academics across the 23 universities only, wider Internet 

research (involving a review of all university websites and research institutions listed ς where this 

information was available) and a review of the 2013 NRF rated researchers database were used as 

strategies to ensure more substantive data that covered all universities. Very little information on 

courses and curriculum was obtained, so the main focus of the South African report is on research 

related to CCD, and areas that are relevant to CCD enquiry.  

2.1.2 Stakeholder and university staff consultations (national workshop)  

As part of the SARUA Mapping Study Initiative Climate Change Counts, a country consultation 

workshop was held in South Africa on 21 August 2013 at the University of Pretoria Groenkloof 

Campus9, to which all universities were invited. Requests for nominations to attend the workshops 

were made via senior management of the institutions. Twelve of the 23 universities attended the 

consultative workshop. The consultations were structured as a one-day programme, with a 

combined group of participants, which included university, government, private sector and NGO 

stakeholders. See Appendix A for the list of participants. A summary of the content of the different 

sessions is provided below in Table 1. Data produced in the workshops was verified and added to 

during plenary sessions. The workshop inputs contribute to data used for this Country Report, 

combined with document analysis and questionnaire data.  

 

 

 

 

                                                           

9 The South Africa consultations were made possible through the kind contribution of the University of Pretoria and 

Tshwane University of Technology, who co-hosted the workshop at the University of Pretoria campus.  
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Table 1: Workshop programme outline 

Time Activities 

08h00 ς 09h00 Coffee and registration  

09h00 ς 09h20 WELCOME AND INTRODUCTORY REMARKS  

¶ Prof Stephanie Burton, Vice-Principal: Research and Postgraduate Education, UP 

09h20 ς 09h40 SARUA INITIATIVE OVERVIEW 

¶ Piyushi Kotecha, CEO: Southern African Regional Universities Association 

09h40 ς 11h00 SESSION 1: FRAMING CLIMATE COMPATIBLE DEVELOPMENT (CCD) IN SOUTH AFRICA 

¶ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇǊƛƻǊƛǘƛŜǎΣ ƴŜŜŘǎ ŀƴŘ ǇƻƭƛŎȅ and institutional response 
(Department of Environmental Affairs) 

¶ The Global Change Grand Challenge (Department of Science and Technology) 

¶ Climate compatible development and the SA research environment (Dr Achuo 
Enow, Programme Director for Global Change: National Research Foundation) 

¶ Climate change and the university response (Prof Mark New, Pro-Vice-Chancellor 
and Director: African Climate and Development Initiative, UCT) 

Short Plenary Discussion 

11h00 ς 11h20 Tea/coffee 

11h20 ς 13h00 SESSION 2: SA PRIORITIES, KNOWLEDGE AND CAPACITY GAPS FOR CLIMATE 
COMPATIBLE DEVELOPMENT ς Plenary and breakaway discussions 

13h00 ς 14h00 Lunch 

 

14h00 ς 15h00 

SESSION 3: FOCUSING ON BUILDING THE UNIVERSITY RESPONSE TO CLIMATE CHANGE 
ς RESEARCH, TEACHING, POLICY AND COMMUNITY ENGAGEMENT 

15h00 ς 16h00 SESSION 4: STRENGTHENING THE ENABLING ENVIRONMENT FOR KNOWLEDGE CO-
PRODUCTION, IMPLICATIONS FOR POLICY ς Plenary discussion 

16h00 ς 16h15 WAY FORWARD AND CLOSURE  

¶ Prof Lulama Makhubela, Deputy Vice-Chancellor: Postgraduate Studies, Research 
and Innovation, Tshwane University of Technology 

 

2.1.3 Questionnaires 

Two different questionnaires were prepared to obtain more in-depth data on climate change and 

CCD knowledge co-production practice and possibilities, and to enable people who were unable to 

attend the country workshops to participate in the mapping study (See Appendices C and D). One 

was designed for university professionals and the other for national and regional stakeholders who 

are involved in climate change and CCD. For South Africa, a total of 39 questionnaires were 

answered, which included 17 stakeholders and 22 university professionals. Questions covered the 

following areas:   

2.1.3.1 University staff questionnaire  

A. General demographic and professional information (name, gender, highest qualification, job 

title, years of experience, years of experience with CC, name of university, country, faculty, 

department, programme, contact details) 

B. Understandings of Climate Change and Climate Compatible Development and views on critical 

CCD issues and responses from universities (staff and university leaders) 
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C. Capacity, knowledge and research gaps (levels of involvement in CC and CCD research ς local, 

national and international; levels of single, inter- and transdisciplinary involvement in CCD 

research; stakeholder involvement; funding and fundraising for CCD research; policy 

contributions; major research programmes / projects; active researchers; research knowledge 

networks) 

D. Curriculum, teaching and learning (specialist courses; integration of CCD issues into courses; 

cross faculty teaching; inter- or transdisciplinary teaching approaches; service learning 

approaches; critical thinking and problem solving approaches; social or technical innovation 

courses; assessment and examination of CCD issues; staff willingness and staff ability; actual 

courses and teaching methods).  

E. Policy, community engagement and student involvement 

F. University collaboration (inside the university; between universities in country; with partners; 

regional and international involvement)  

G. University policy and campus management 

2.1.3.2 Stakeholder questionnaire 

The stakeholder questionnaire covered items A-C above, with an additional: 

H. Interests, policies, networks and Centres of Excellence or Expertise 

2.2 Limitations of the mapping study  

This mapping study was constrained by a) a lack of baseline data on knowledge and research gaps 

for climate compatible development and university-based responses in South Africa, and b) by time 

and resource constraints that did not allow for in-depth field visitation, individual interviewing or 

observation before, during and after the consultation process. Moreover, the information generated 

at the country workshop relates to the number of participants, their expertise and the number of 

different sectors and institutions present. Further, while every effort was made to obtain 

questionnaire responses from as wide a range of stakeholders as possible, and follow-ups were 

made post-workshop to enhance this, the range of questionnaire responses obtained does provide 

certain limitations to the data set. However, the best available information was carefully 

consolidated, reviewed and verified in the construction of this mapping study Country Report. 

Overall, the mapping study was further constrained by a budget cut imposed mid-way through the 

study, which in the case of South Africa affected initial plans to host a number of regional 

consultations.  

While much information could be obtained on climate change- and CCD-related knowledge gaps, 

research needs and capacity gaps, there is obviously more to be learned about these. Similarly, as 

ƳǳŎƘ ƛƴŦƻǊƳŀǘƛƻƴ ŀǎ ǇƻǎǎƛōƭŜ ǿŀǎ ƻōǘŀƛƴŜŘ ƻƴ ΨǿƘƻ ƛǎ ŘƻƛƴƎ ǿƘŀǘΩ ŀƴŘ on existing research, 

knowledge co-construction practice and possibilities, but there is clearly also more to learn about 

these. ¢Ƙƛǎ /ƻǳƴǘǊȅ wŜǇƻǊǘ ǘƘŜǊŜŦƻǊŜ ǇǊŜǎŜƴǘǎ ŀǎ ŀ ǳǎŜŦǳƭ Ψƛƴƛǘƛŀƭ ŘƻŎǳƳŜƴǘΩ ŀƴŘ ƛǘ ƛǎ ƘƻǇŜŘ ǘƘŀǘ 

South African universities, and associated higher education structures (e.g. Higher Education South 

Africa, the Council of Higher Education, and the Department of Higher Education and Training) can 

take this analysis forward in ongoing mapping and planning activities related to CCD research and 
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knowledge co-production. The study may also be useful in informing curriculum and research 

planning in the two new South African universities that are currently in development.  

2.3 Expanding the mapping study  

There are numerous ways to expand this study, most notably by administering the questionnaires 

(included in Appendices C and D) in a manner that would include every academic / academic 

department at universities in South Africa, and in a way that would allow for aggregate data within 

and across faculties and departments (Appendix C). The scope of such a detailed analysis lay beyond 

the capacity of the current mapping study. Data from questionnaires is therefore indicative rather 

than conclusive. Similarly, the questionnaire for stakeholders can be administered with additional 

national and local stakeholders (Appendix D) involved in environment and development initiatives in 

South Africa to understand the full scope of climate change and CCD responsiveness in South Africa, 

and to further develop the knowledge co-production capacity for CCD in South Africa. In many ways 

therefore the SARUA study, as reported in the mapping study Country Report, maps out the 

pathway forward for more detailed and ongoing reflexive analysis of CCD knowledge co-production 

capacity in South Africa, and through the questionnaires and analysis provided for in this document, 

begins to provide for ongoing monitoring and development capability for CCD knowledge co-

production in South Africa.  

2.4 Analysis logic 

The analysis logic informing this Mapping Study Country Report is threefold. It firstly maps out a 

needs analysis which identifies country based knowledge, research and capacity gaps for key CCD 

priorities as articulated in documents, workshop and questionnaire responses. Secondly, it provides 

an institutional analysis providing insight into existing institutional capacity for CCD knowledge co-

production. Thirdly, it provides a perspective not only on existing knowledge co-production practice 

for CCD in South Africa, but also on knowledge co-production possibilities, based on information 

gathered during the mapping study. It provides a knowledge base for producing knowledge co-

production pathways in South Africa, which may also assist South Africa to co-operate with other 

SADC countries in regional knowledge co-production processes.  
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3 NEEDS ANALYSIS  

3.1 Introducing the needs analysis  

The needs analysis starts with a brief overview ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǎƻŎƛƻ-economic context and a 

summary of the observed and projected climatic changes for the country (section 3.2) as these are 

ƪŜȅ ŘǊƛǾŜǊǎ ŦƻǊ ǘƘŜ ΨƴŜŜŘΩ ŦƻǊ //5 ƛŘŜƴǘƛŦƛŜŘ ōȅ ǇƻƭƛŎȅΣ ƛƴ ǿƻǊƪǎƘƻps and via the questionnaires 

(section 2.3). The needs analysis then describes more detailed knowledge, research and capacity 

needs (section 3.4) using the following differentiation of knowledge, research and capacity gaps:  

Â Knowledge gaps (e.g. insufficient knowledge of appropriate CCD technologies);  

Â Research gaps (e.g. no research on cultural uptake of CCD technologies);  

Â Individual capacity gaps (skills needed) (e.g. for technicians / systems thinking etc.); and  

Â Institutional capacity gaps (which have inferred knowledge and research gap implications) 

(e.g. resources to implement large scale technology change programmes). 

It is possible that this analysis can be extended in future, and readers of the mapping study are 

advised to use the information provided here as best available information (produced within the 

constraints of the mapping study outlined above), rather than as definitive information.  

3.2 Socio-economic context and projected climate change impacts and 
vulnerabilities:  Drivers of CCD needs  

3.2.1 Socio-economic context  

South Africa lies between 22-35° south of the equator and covers an area of 1 221 000 km2, with a 

population of about 50 million in 2011 according to the Second National Communication (SNC 2011). 

It has a coastline of about 2 500 km. The climate is generally semi-arid and warm, with steep 

gradients in both temperature and rainfall. It has widespread aridity, and a mean annual rainfall is 

450 mm. It experiences winter rainfall in the west and south-west, and summer rainfall in the 

interior and eastern regions. South Africa experiences periodic droughts and floods. South Africa is a 

water-scarce country (annual freshwater availability is less than 1 700m3 per capita). It has three of 

the 34 internationally recognised biodiversity hotspots and these contain high concentrations of 

endemic plant and animal species. South Africa is a middle income country that has historically 

depended on its mineral resources and primary sectors but is now shifting towards tertiary sectors 

for GDP generation. The tertiary sector now contributes the most to the economy (65 percent in 

2007), with declining contributions from the primary sector, and to a lesser extent from the 

secondary sector. Its economy is heavily dependent on coal, with coal providing an estimated 72 

percent ǎƘŀǊŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǘƻǘŀƭ ŜƴŜǊƎȅ ǎǳǇǇƭȅΣ ƳŀƪƛƴƎ ŜƴŜǊgy supply carbon intensive (SNC 

нлммύΦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ GNI per capita in 2011 was US$6 960 (Atlas method) according to the World 

Bank Country Data Profile. In 2005, about 40 percent of the population lived on or below the 

international poverty datum line. The high social inequality in South Africa, which can be traced to 

the history of separate development / apartheid, is evidenced by the Gini coefficient of between 

0.66 and 0.69. HIV/AIDS continues to threaten human capacity in the country, and has resulted in a 

current life expectancy of 52 years, down from 61.5 years in 1994 (UNDP 2010). Educational quality 



 

 

21 SARUA Climate Change Counts Mapping Study: South Africa Country Report 

May 2014 

is a major problem, and SA has repeatedly come last in international benchmarking tests in literacy, 

science and mathematics education in recent years.  

3.3 Observed and projected climatic changes, impacts and vulnerabilities 

3.3.1 Observed climatic changes 

The SNC and SARVA note that there has been high inter-annual, decadal and multi-decadal 

variability of weather patterns in the country. The warming trend is already well established in South 

Africa, with surface temperatures increasing noticeably since 1950 at the same rate and sometimes 

above the global mean temperature rises. Between 1961 and 2000, the number of extreme cold 

days and nights decreased by 3.7 and 6.0 days/nights per decade respectively; and the number of 

hot days and nights increased by 8.2 and 8.6 days/nights per decade, respectively. The UNDP 

Climate Change Country Profile όƴΦŘΦύ ƴƻǘŜǎ ǘƘŀǘ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƳŜŀƴ ŀƴƴǳŀƭ ǘŜƳǇŜǊŀǘǳǊŜ Ƙŀǎ 

increased by 0.6 °C between 1960 and 2006. Warming trends have been observed in the western 

interior, western and southern coastal regions. Evaporation and windiness have declined in the 

Western Cape while surface wind speed has increased in the southern coastal areas from 1982 to 

2007. The UNDP Climate Change Country Profile (n.d.) also notes that the mean annual rainfall over 

South Africa has decreased by 1.5 mm per month per decade since 1960. The rainfall trends show 

decreasing rainfall in parts of the summer rainfall region and increasing rainfall in parts of the winter 

rainfall region since 1950. The sea level has been rising at a rate of 1.87 mm, 1.47 mm, and 2.74 mm 

per year along the west, south and east coasts respectively. Groundwater levels have been falling in 

semi-arid regions due to higher levels of use compared to rate of recharging.  

3.3.2 Projected climate changes 

Assuming a moderate growth in the emission of GHG, South Africa is projected to experience 

greatest warming in the interior and the least along the coast, with the former increasing by 2-3 °C 

and the latter by 1-2 °C by 2050 (SNC 2011). The UNDP Climate Change Country Profile on the other 

hand projects mean annual temperatures of 1.1-2.4 °C by the 2060s and 1.6-4.3 °C by the 2090s. 

SARVA projects that the median duration of dry spells for the mid 21st century will increase in 

northern and western margins of South Africa. The same report projects more intense rainfall 

events over eastern South Africa in particular. Official estimates of shortages of water requirements 

range from 2-13 percent to 19-33 percent, the latter taking into account climate change and other 

uncertainties. 

3.3.3 Impacts and vulnerabilities 

The east coast, northern KwaZulu-Natal, northern Limpopo and Mpumalanga have high 

concentrations of poverty, limited access to employment, livelihoods and socio-economic services 

that pose resilience challenges (SARVA 2010). At least 30 percent ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ 

vulnerable to sudden and harmful climatic shocks and has low levels of resilience, adaptation and 

coping capacities. Widespread aridity renders South Africa vulnerable to water limitations and 

associated effects. Other climate change challenges are floods, increased spread of vector and water 

borne diseases and reduced air quality in urban centres and areas of residence. The most vulnerable 
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groups are people with a unique disease complex burden (Human Immunodeficiency Virus ς HIV, 

tuberculosis in poor sanitary conditions, waterborne diseases and malnutrition), highly mobile, living 

in informal settlements, living from hand to mouth, women10, and small-scale resource-poor 

farmers. The SNC (2011) identifies the rural and peri-urban poor as vulnerable, especially because 

they rely on untreated water.  

Predicted impacts of climate change for South Africa, include among others, increases in the 

distribution and intensity of drought, reduced agricultural crop yields impacting on food security, 

potential species extinction, increased growth rates of invasive species, potentially catastrophic 

coral bleaching, and an increase in the areas affected by vector-borne diseases. It is also clearly 

stated in the SNC (2011) that, in all of these circumstances, it is the poor who would be worst 

affected. Specifically, projected impacts (summarised from the National Climate Change Response 

White Paper, 2011 and the SNC 2011) include:   

Â Water shortages:  South Africa is a water scarce country with a highly variable climate and 

has one of the lowest run offs in the world. Official estimates suggest that South Africa faces 

shortages of between 2 and 13 percent of total water requirements by 2025, but some 

estimates that include climate change projections and other uncertainties, suggest that 

these could run to as high as 19 to 33 percent by 2025; and that South Africa will exceed 

limits of economically viable land-based water resources by 2050. 

Â Agriculture and commercial forestry:  Climate change significantly impacts agriculture and 

commercial forestry. Agriculture is the largest consumer of water (through irrigation) and is 

vulnerable to changes in water availability, increased water pollution and soil erosion. 

Under-resourced, small-scale and subsistence farmers are particularly vulnerable to the 

impacts of climate change. Commercial forestry in the form of alien plantations reduces 

streamflow and so impacts scarce water resources. It also reduces biodiversity.  

Â Health and well-being: There are several emerging and potential links between climate 

change and human health, particularly related to water scarcity and water quality as well as 

the geographical spread of vector and waterborne diseases such as malaria, rift valley fever 

and schistosomiasis, as well as reduced air quality and heat stress. The links between the 

environment, food security and infectious profiles of communities and regions have been 

well-established, and risks are greater in such contexts.  

Â Biodiversity and ecosystems: Climate change will compound the pressures on already 

stressed ecosystems that have resulted from the unsustainable use and inadequate 

ƳŀƴŀƎŜƳŜƴǘ ƻŦ Ƴŀƴȅ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŜŎƻǎȅǎǘŜƳǎ ŀƴŘ ǎƻ ǇƻǘŜƴǘƛŀƭƭȅ ǊŜŘǳŎŜ ǘƘŜ ǉǳŀƴǘƛǘȅ 

and quality of the services that ecosystems currently provide (they ǳƴŘŜǊǇƛƴ {ƻǳǘƘ !ŦǊƛŎŀΩǎ 

socio-economic activities). Roughly 30 percent of endemic terrestrial species in South Africa 

may be at increasingly high risk of extinction by the latter half of this century if climate 

change is not mitigated.  

Â Coastal areas: Vulnerabilities of coastal areas have been identified as increased storm 

damage; damage to coastal infrastructure (including infrastructure such as breakwaters); 

threats to the erosion levels of shorelines; and changes in the salinity levels of estuaries, 

                                                           

10 Gender and Climate Change Study on South Africa, 2010. 
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which will affect breeding grounds of many marine species. A significant proportion of South 

!ŦǊƛŎŀΩǎ ƳŜǘǊƻǇƻƭƛǘŀƴ ŀǊŜŀǎΣ ŀǎ ǿŜƭƭ ŀǎ ƴǳƳŜǊƻǳǎ ǘƻǿƴǎ ŀƴŘ ǎƳŀƭƭŜǊ ǎŜǘǘƭŜƳŜƴǘǎΣ ŀǊŜ 

situated along the coast, making them vulnerable to any dramatic sea level rises.   

Â Human settlements (urban, rural and coastal):  More than 60 percent ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ 

population lives in urban areas. Urban areas are vulnerable to environmental health risks, 

and have a number of climate related challenges. Rural settlements in South Africa remain 

characterisŜŘ ōȅ ƛƴŜǉǳŀƭƛǘƛŜǎ ŀƴŘ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ǇƻǾŜǊǘȅΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ŦƻǊƳŜǊ ΨƘƻƳŜƭŀƴŘΩ 

areas. This is also where most small scale and homestead food production is practiced, with 

roughly 1.3 small-scale farm units, which are also home to 70 percent of the countryΩǎ 

poorest households. They face several climate change challenges, especially increased 

vulnerability. Coastal settlements (home to about 40 percent of South Africans) are also 

vulnerable to climate change, as they are vulnerable to sea level rise, storm surges, coastal 

erosion, sea level rise and extreme weather events.  

Â Energy and GHG emissions: South Africa is a relatively significant contributor to global 

climate change with significant GHG emission levels from its energy-intensive, fossil-fuel 

powered economy. Lƴ ǘŜǊƳ ƻŦ {!Ωǎ ƭŀǘŜǎǘ DID ƛƴǾŜƴǘƻǊȅ όōŀǎŜ ȅŜŀǊ нлллύΣ ŜƴŜǊƎȅ ǳǎŜ 

emissions constituted 80 percent of emissions. This is almost double that of average energy 

use emissions of developing countries which at the same time was at 49 percent. The 

National Climate Change Response White Paper states that currently available analyses 

ƛƴŘƛŎŀǘŜŘ ǘƘŀǘΣ ǳƴŎƘŜŎƪŜŘ ōȅ ŎƭƛƳŀǘŜ ƳƛǘƛƎŀǘƛƻƴ ŀŎǘƛƻƴΣ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŜƳƛǎǎƛƻƴǎ ŎƻǳƭŘ grow 

rapidly by as much as fourfold by 2050. South Africa therefore has significant mitigation 

challenges, in addition to adaptation challenges.  

Â Temperature rise and general impacts: Temperature rise (as outlined above), will result in 

parts of the country being much drier; increased evaporation will ensure and overall 

decrease in water availability. This will in turn affect human health, agriculture, other water-

intensive economic sectors such as the mining and electricity generation sectors as well as 

the environment in general. Increased occurrence and severity of veld and forest fires; 

extreme weather events; and floods and droughts are also projected to have significant 

impacts, and biodiversity and coastal infrastructure will be affected.  

All of these issues are drivers of the need for CCD and CCD knowledge, research and capacity 

development in South Africa. South Africa has started developed national policy for climate change 

responses and a clearly defined set of short to medium national priorities have been set for CCD in 

the South African Climate Change Response White Paper (RSA 2011), as will be seen below.  

3.4 Identified needs: Short to medium term national priorities for CCD in South 
Africa  

3.4.1 Identified adaptation and mitigation priorities articulated in policy and strategy   

The National Climate Change Response White Paper (RSA 2011) commits the country to making the 

transition to a climate-resilient and low-carbon economy and society. This is to be achieved through 

balancing mitigation and adaptation responses and, in the long-term, redefining competitive 

advantage and facilitating structural transformation of the economy by shifting from an energy-

intensive to a climate-friendly path, as part of a pro-growth, pro-development, and pro-jobs 

strategy. This is to be supported by building the knowledge base and capacity to adapt to the 
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inevitable impacts of climate change in key affected sectors, and by enhancing early warning and 

disaster reduction systems amongst other cross-cutting measures such as mainstreaming climate 

resilience into governance systems and structures; establishing incentive structures; facilitating 

behaviour change; and mainstreaming climate change into education and training systems.  

The following adaptation measures are taken from the National Climate Change Response White 

Paper (RSA 2011). They exclude research and education-based adaptation measures, which will be 

discussed later in more detail:  

Â Water: Integrating climate change considerations in the short-, medium- and long-term 

water planning processes across relevant sectors such as agriculture, industry, economic 

development, health, science and technology; giving attention to transboundary water 

related issues within a regional framework. Improve and use the best catchment and water 

management practices. Reduce vulnerability and enhance resilience to climate change in 

communities most at risk; and provide resources and capacity to address climate change in 

this sector. Conduct appropriate research and training programmes, and strengthen the 

research base.  

Â Agriculture and commercial forestry: Integrate agriculture and forestry into climate-resilient 

rural development planning to address job creation, food security and livelihoods with a 

particular emphasis on building climate resilience through leveraging synergies between 

adaptation and mitigation. Conduct appropriate research, education and training 

programmes (see research and knowledge section).  

Â Health: Reduce the incidence of respiratory diseases and improve air quality through 

reducing ambient particulate matter, ozone, and sulphur dioxide concentrations by 

legislative and other measures; ensure that food security and sound nutritional policies form 

part of an integrated approach to health adaptation strategies; and design and implement 

άIŜŀǘ-IŜŀƭǘƘέ ŀŎǘƛƻƴ Ǉƭŀƴǎ ƛƴŎƭǳŘƛƴƎ Ǉƭŀƴǎ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ŜƳŜǊƎŜƴŎȅ ƳŜŘƛŎŀƭ ǎŜǊǾƛŎŜǎΣ 

improved climate-sensitive disease surveillance and control, safe water and improved 

sanitation. Conduct appropriate research, education and training programmes.  

Â Biodiversity and Ecosystems: Conserve, rehabilitate and restore natural systems that 

improve resilience to climate change impacts or that reduce impacts; enhance existing 

programmes to combat the spread of terrestrial and marine alien and invasive species; 

expand the protected area network where it improves climate change resilience, and 

manage threatened biomes, ecosystems, and species in ways that will minimise the risks of 

species extinction; encourage partnerships for effective management of areas not under 

formal protection, especially freshwater ecosystem priority areas, critical biodiversity areas, 

ecological support areas and threatened ecosystems; In the medium-term, expand existing 

gene banks to conserve critically endangered species that show increasing vulnerability to 

climate change trends. Conduct appropriate research, education and training programmes.  

Â Human settlements ς URBAN: Investigate how to leverage opportunities presented by 

urban densification to build climate-resilient urban infrastructure and promote behavioural 

change as part of urban planning and growth management; In the implementation of low-

cost housing, ensure access to affordable lower-carbon public transport systems, 

incorporate thermal efficiency into designs and use climate-resilient technologies; 

encourage water-sensitive urban designs; and ensure that land-use zoning regulations are 

enforced and that urban land-use planning considers the impacts of climate change and the 
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need to sustain ecosystem services when considering settlements and infrastructure 

development proposals. 

Â Human Settlements ς RURAL: Design and implement economic and livelihood diversification 

programmes in rural areas and target adaptation programmes to build resilience among the 

most vulnerable sections of the rural population and ensure that disaster management 

architecture includes the provision of safety nets for rural communities most vulnerable to 

the impacts of climate change. This includes enhancing their knowledge of sustainable 

environmental conditions and optimising the ecosystem services that these provide. 

Conduct appropriate research, training, education and community empowerment 

programmes.  

Â Human Settlements ς COASTAL: Ensure that national, provincial and municipal coastal 

management plans incorporate relevant climate information and adopt a risk-based 

approach to planning that anticipates the consequences of the continued migration of 

communities into high risk coastal areas; take account of the potential impact of sea-level 

rise and intense weather events, such as storm surges, on infrastructure development and 

investment in coastal areas, particularly in terms of the location of the high-water mark and 

coastal set-back lines that demarcate the areas in which development is prohibited or 

controlled; protect and rehabilitate natural systems that act as important coastal defences; 

develop Disaster Risk Management plans that take into account the potential consequences 

of climate change along the coast, particularly the increased incidence of extreme weather 

events.  

Â Disaster Risk Reduction and Management: There is commitment to continue to: develop 

and improve early warning systems for weather and climate (especially severe weather 

events) and pest infestation events; include regional applications and benefits; undertake 

and support risk and vulnerability research and services; and develop mechanisms for the 

poor to recover after disasters, including micro-insurance.  

In December 2009 the President announced that South Africa will implement mitigation actions that 

will collectively result in a 34 percent and 42 percent deviation below ƛǘǎ Ψ.ǳǎƛƴŜǎǎ !ǎ ¦ǎǳŀƭΩ 

emissions growth trajectory by 2020 and 2025 respectively. The extent to which this can be 

achieved, is said to be linked to financial, capacity building, technology and technology transfer 

interventions and commitments from developed to developing countries. This sets the platform for 

a number of key elements in the overall approach to mitigation (as reflected in the National Climate 

Change Response White Paper (RSA 2011), which include11:  

Â Setting the performance benchmark ς Using the National GHG Emissions Trajectory Range, 

against which the collective outcome of all mitigation actions will be measured.  

Â Identifying desired sectoral mitigation contributions ς Defining desired emission reduction 

outcomes for each sector and sub-sector of the economy based on an in-depth assessment 

of the mitigation potential, best available mitigation options, science, evidence and a full 

assessment of the costs and benefits.  

                                                           

11 These are summarised from the National Climate Change Response White Paper (RSA 2011). 
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Â Defining carbon budgets for significant GHG emitting sectors and/or sub-sectors ς 

Adopting a carbon budget approach to provide for flexibility and least-cost mechanisms for 

companies in relevant sectors and/or sub-sectors.  

Â Mitigation plans ς Requiring companies and economic sectors or sub-sectors for whom 

desired emission reduction outcomes have been established to prepare and submit 

mitigation plans that set out how they intend to achieve the desired emission reduction 

outcomes.  

Â Use of different types of mitigation approaches, policies, measures and actions ς 

Developing and implementing a wide range and mix of different types of mitigation 

approaches, policies, measures and actions that optimise the mitigation outcomes as well as 

job creation and other sustainable developmental benefits.  

Â Using the market ς Deploying a range of economic instruments to support the system of 

desired emissions reduction outcomes, including the appropriate pricing of carbon and 

economic incentives, as well as the possible use of emissions offset or emission reduction 

trading mechanisms for those relevant sectors, sub-sectors, companies or entities where a 

carbon budget approach has been selected.  

Â Monitoring and evaluation ς Establishing a national system of data collection to provide 

detailed, complete, accurate and up-to-date emissions data in the form of a Greenhouse Gas 

Inventory and a Monitoring and Evaluation System to support the analysis of the impact of 

mitigation measures.  

South Africa is already engaged in a number of actions for both adaptation and mitigation. The 

National Climate /ƘŀƴƎŜ wŜǎǇƻƴǎŜ {ǘǊŀǘŜƎȅ όw{! нлммύ ƛŘŜƴǘƛŦƛŜǎ ŀ ƴǳƳōŜǊ ƻŦ ΨbŜŀǊ-term priority 

flagship programmesΩ that include:  

Â Climate Change Response Public Works Flagship Programme (involving consolidation of a 

range of EPWP programmes for climate resilience purposes); 

Â Water Conservation and Demand Flagship Programme (accelerated National Water 

Conservation and Water Demand Management Strategy in industry, mining, power 

generation, agriculture and water services sectors; includes provisioning of rainwater 

harvesting tanks in rural and low income settlements); 

Â Renewable Energy Flagship Programme (scaled up renewable energy programme, inclusive 

ƻŦ ǘƘŜ 5ƻ9Ωǎ ǎƻƭŀǊ ǿŀǘer heating programme expansion);  

Â Energy Efficiency and Energy Demand Management Flagship Programme (aggressive energy 

efficiency programme in industry, covering non-electricity energy efficiency as well, 

including a government building energy efficiency programme);  

Â Transport Flagship Programme (enhanced public transport system development);  

Â Waste Management Flagship Programme (investigation of waste-to-energy opportunities 

within the waste management system);  

Â Carbon Capture and Sequestration Flagship Programme (partnership with the SA Energy 

Research Institute to establish a carbon capture and sequestration demonstration plant);  

and 

Â Adaptation Research Flagship Programme (led by SANBI ς to design a regional and national 

research programme to scope adaptation requirements and costs, and to identify adaptation 

strategies and cross sectoral links).  
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The SNC (2011) identifies the following barriers to adaptation to climate change: 

Â Knowledge: Lack of information in all sectors, including interactions and feedbacks of 

activities; lack of accessible information on climate change; vulnerability and impact;  

Â Political and institutional: Inadequate social structures for civil society engagement with 

climate change issues; inadequate planning, integrated and spatial development; and poor 

climate disaster risk management; insecurity of property rights; and limited free and reliable 

extension services; and institutional inertia in relation to acquisition of new technology; 

Â Socio-cultural barriers: Pervasive social vulnerabilities; cultural preferences; low education 

levels; technology has not yet been proven for local use; lack of knowledge about use of 

technologies; and 

Â Financial barriers: Lack of market access; lack of appropriate financial systems; payments 

required for intellectual property rights; and new technology for local application too costly 

to develop. 

The barriers to mitigation include: costs of obtaining intellectual property rights for the 

technologies; the cost of switching to alternative energy sources (renewable and nuclear); low back-

up capacities for renewable energy schemes; and lack of knowledge by potential clean/green 

technology users.  

3.4.2 Identified needs associated with CCD articulated in workshop interactions  

Workshop presentations and input from workshop participants prioritised the following climate 

change and CCD-related needs, which indicated a strong level of engagement with the issue.  

Discussions around these specific identified needs, led participants to highlight the following key 

aspects:  

Â Water ς {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǿŀǘŜǊ ƛǎ ŀƭǊŜŀŘȅ Ŧǳƭƭȅ ŀƭƭƻŎŀǘŜŘΤ // ōǊƛƴƎǎ ǊŜŘǳŎǘƛƻƴǎ ƛƴ ǿŀǘŜǊ 

availability; there is a decline in water quality, increase in extreme events.  

Â Agriculture ς most scenarios suggest adverse impacts, particularly for small-scale farmers 

who are also most vulnerable to multiple stressors, increasing food insecurity risks. 

Â Natural resources ς degradation trends likely to worsen without addressing sustainable 

management issues; opportunities need to be developed for increasing resilience of rural 

and urban communities. 

Â Focus more on Health ς South Africa is already facing adaptation deficit and additional 

stressors due to current disease burden. 

Â Emissions reduction is a key priority ς {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŜƴŜǊƎȅ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ƛƴŎǊŜŀǎƛƴƎΣ ƴƻǘ 

decreasing (energy use emissions now at 85 percent). 

Â Human settlements and livelihoods ς emerging understanding suggests significant and 

adverse impacts.  

Â Extreme events ς weather-related impacts are already exacerbated by poor land 

management in parts of South Africa.  

Â Economic transitioning (from a carbon intensive to a low carbon economy) ς research, 

policy, technology innovation and practice is weak; more needs to be done here to effect the 

economic transition; also includes public participation and awareness. National 

Development Plan Vision 2030 suggests that there is a need to improve adaptation 

measures, mitigation measures, governance systems and capacity (e.g. creating an enabling 
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environment and civil society; investment in governance systems and skills; policy 

alignment)  

Â Integrated approaches to CCD (conceptualisation and implementation); use of Social-

Ecological-Systems (SES) approaches to CCD; development of integrated resilience 

practices (e.g. use of urban open space to address the resilience of the city as SES through 

integrated approaches to adaptation and mitigation; ensure policy alignment at all levels, 

objectives of the transitioning process must be integrated into all plans of all departments 

and sectors (also emphasised in the National Development Plan Vision 2030.  

Â Contradictions between the neo-liberal economic system and CCD were raised in 

discussion a number of times in the workshop; and the issues of the trade-off between 

development and climate change were raised; as were questions about the efficacy of the 

current development paradigm as it continued to fail the poor. It was suggested that CCD 

should become a key driver of new development paradigm thinking and that the inherent 

ǘŜƴǎƛƻƴǎ ŀƴŘ ŎƻƴǘǊŀŘƛŎǘƛƻƴǎ ǘƘŀǘ ŜȄƛǎǘ ōŜǘǿŜŜƴ ǘƘŜ ΨǘǊƛŀƴƎǳƭŀǊ ƎƻŀƭǎΩ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘΣ 

adaptation and mitigation should not be ignored but actively engaged with. It was noted 

ǘƘŀǘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨǘǊŀŘŜ ƻŦŦΩ όƛΦŜΦ choosing one option above the other) was not particularly 

useful, and that the notion of dealing with contradictions and conflicts to find novel 

ǎƻƭǳǘƛƻƴǎ Ƴŀȅ ōŜ ƳƻǊŜ ǳǎŜŦǳƭΦ Lǘ ǿŀǎ ǎŀƛŘ ǘƘŀǘ ǘƘƛǎ ǎƘƻǳƭŘ ōŜ ǘƘŜ ΨǎǳōǎǘŀƴŎŜΩ ƻŦ ǘƘŜ ǇƻƭƛŎȅ-

science-practice interface in the context of CCD.  

Â Scientific innovation was also raised as an issue that needed more critical engagement. It 

ǿŀǎ ǎŀƛŘ ǘƘŀǘ ά{!w¦! Ƙŀǎ ŀƴ ŀƎŜƴŘŀ ǘƻ ōŀǎŜ ǇƻƭƛŎȅ ƻƴ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ŎƻƳŜǎ ŦǊƻƳ ŀ ǎŎƛŜƴŎŜ 

ǇƭŀǘŦƻǊƳέ ōǳǘ ǘƘƛǎ ǿŀǎ ǉǳŜǎǘƛƻƴŜŘ ŀƴŘ ƛǘ ǿŀǎ ŀǎƪŜŘ άƘƻǿ ƳǳŎƘ ǘƘƛƴƪƛƴƎ Ƙŀǎ ƎƻƴŜ ƛƴǘƻ 

defining the science platform to include specifically a notion that we need to interrogate the 

model of science itself ς are we to present science as it is produced ς or can we question 

ǎŎƛŜƴŎŜ ŀƴŘ ƛǘǎ ƳƻŘŜƭǎ ƻŦ ǇǊƻŘǳŎǘƛƻƴ ƛǘǎŜƭŦΚέΦ Lǘ ǿŀǎ ŦŜƭǘ ǘƘŀǘ ƛǘ ǿŀǎ ƛƳǇƻǊǘŀƴǘΣ ǿƛǘƘƛƴ //5 ǘƻ 

be questioning the nature of science itself, and that social sciences and other disciplines 

should be included in the conversations from the very start; it was not an adequate response 

from CCD to frame the conversation from the natural and earth system sciences and then 

expect policy and social institutions to respond.  

Â Social learning, education, training, skills development and social innovation were 

highlighted throughout the workshop.  

Participants felt that there is a strong policy context for CCD, but that the tendency to treat issues in 

ΨǎƛƭƻǎΩ ƻǊ ŀǎ ǎŜǇŀǊŀǘŜ ŀǎǇŜŎǘǎ ŦƻǊ ǎŜŎǘƻǊŀƭ ŀǘǘŜƴǘƛƻƴ ŘƛŘ ƴƻǘ ŀŘŘǊŜǎǎ ǘƘŜ ƛƴǘŜƎǊŀǘŜŘ ŀƴŘ ǘǊŀƴǎ-sectoral 

nature of many of the CCD issues. There was therefore a strong demand for more integrative 

approaches to CCD related concerns, especially in policy implementation processes and 

programmes. ¢ƘŜǊŜ ǿŀǎ ŀƭǎƻ ŀ ǎŜƴǎŜ ǘƘŀǘ ǿƘƛƭŜ ǇƻƭƛŎȅ ǿŀǎ ƎƻƻŘ ŀƴŘ ΨŦƻǊǿŀǊŘ ǘƘƛƴƪƛƴƎΩ ǎƛƎƴƛŦƛŎŀƴǘ 

issues associated with policy implementation need to be addressed. Capacity related issues were 

also mentioned a few times. Social innovation and social learning was also foregrounded as an 

important focus for CCD, which cuts across all of the identified adaptation and mitigation priorities 

as outlined in policy.  

The presentation from the Chief Director of Climate Change, Dr Judy Beaumont from the 

Department of Environmental Affairs showed that the government are putting place measures to 

work towards a more integrated approach to CCD, and that the following adaptation, mitigation and 

integrated planning was taking place (see annotated Figures 1, 2 and 3 below from the presentation 

of Judy Beaumont, Chief Director for Climate Change, DEA). 
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Figure 5: South African government-led work contributing to Adaptation 

 

 

 

 

Figure 6: South African government-led work contributing to Mitigation 

 

 






























































































































































































































































