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Climate change impacts in Southern Africa 
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The water-energy nexus in the context of climate change 
”Climate change may have been created by climate energy use, but it will be felt 

through water” (Brandes)  

 

 

 

 

 

 

 

 

Source Maas 2010 
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Understanding the water-energy nexus and climate 

change critical to development planning 

 Water and energy are essential for development 

  

  Water drives the turbines of hydroelectric power plants 

 

 Cooling in thermal and nuclear power plants 

   requires water 

 

 At the same time coal-based plants emit large amounts of  

   GHG into the atmosphere contributing to climate change 

   which then leads to floods and droughts 

 

 In times of drought little water flows into hydroelectric dams,  

    choking off electricity generation, Kenya 

 

 For rural communities the greater frequency and severity 

    of droughts and floods, caused by climate change, leads  

    to crop failure, food  insecurity and  interferes with water supply technologies,  

 



ERC 6 

Water , energy, land use and climate change  

• 68% of Southern 
African population 
rural dependent 
on agriculture 

• More droughts, 
floods and heat 
waves 

• Industrial 
Development , 
universal 
access to 
energy  

• Southern Africa 
is a water-
scarce region, 
500ml/annum in 
South Africa 

Water Energy 

Land 
use 

Climate  
change 
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Objective of study 

Generally 

   To find out if integrated planning of water and energy resources has  been 

 carried out and if not what should be done about it? 

 

   To find out what are the barriers and opportunities for using renewable energy 

 technologies for water services for enhancing resilience and adaptive capacity 

 to climate variability and change at community and country level 

  

  How much do agencies and municipalities know about both the water- energy 

 nexus and climate change and how do they experience them? 

 Are there any integrated plans or discussions about them? 

 

 To outline approaches to enhancing the climate change adaptation capacity of 

 people living in areas of climate-related water stress in Southern Africa  

  

  To define clear and practical entry points for further research and investment 

 

Specifically 
To explain when and why decentralized renewable energy technologies and 

adaptation measures for water services are not used, not used properly or not 

as much as they could be 

 

 To determine the challenges and opportunities to inform energy and water  

      related policies and initiatives 

 

 To outline an integrated energy-water system model in the context of 

climate  change 



ERC 8 

Methodology 

  The assessment is based on secondary data through  a cross-

 disciplinary desktop study  

 

  In addition colleagues and professionals from the energy and 

 water sector have been consulted by email, telephone and in 

 person 

 

  A seminar and a workshop have been held to discuss the issues 

 involved in the water-energy nexus in the context of climate 

 change 

 

  Comparing water and energy data can be challenging due to the 

 difference of spatial planning for energy distribution and water 

 basins  

 



ERC 9 

Themes of Southern African study 

1. The state of integrated planning of water and energy resources in 

the context of climate change 

2. Renewable energy technologies for rural water services in 

Namibia, Botswana (presented by Buti) and Mozambique 

(presented by Boa).  Opportunities and barriers 

3. The water-energy nexus in policies of South Africa 

4. Adaptation technologies and strategies and water supply – 

opportunities and barriers. A case study from Lesotho 
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Botswana Namibia Lesotho Mozambique South Africa 

1Population (1000 

inhab) 
1 921 2 130 2 049 22 383 49 668 

2Percent (%) with 

access to water 

(2002) 

95 80 76 42 87 

Percent (%) with 

access to electricity 
45 34 16 12 75 

1Rural population 

(% of total) 

775 

(40.4) 

1 346 

(63.2) 

1 528 

(74.6) 

14 134 

(63.1) 

19 504 

(39.3) 
1Population density 

(inhab/km2) 
3.302 2.584 67.49 28 40.74 

2Percentage (%) of 

total country 

cultivated 

0.433 0.98 11.8 5.9 12.67 

2Rainfall (mm/yr) – 

2008 
416 285 788 1 032 495 

3GDP per capita 

(2008 PPP US$) 
13 462 6 474 1,605 929 10 140 
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Theme 1. The state of integrated planning of water and 

energy resources in the context of climate change 

Integrated water and integrated energy plans have been prepared and 

these plans are updated from time to time. Integrated Resource Plan on 

Electricity in 2011. Chris will present the research done by the Water 

Research Commission in South Africa 

So far, little attention has been paid to integrated water and energy 

planning and modelling, although in the water-scarce countries of 

Southern Africa it is not really possible to separate water and energy 

planning  

Water resource planning is often carried out at the regional level of river-

basins, but energy planning typically needs to be undertaken at a national 

or even supra-national level. Inter-basin transfers are potentially available 

policy actions.  

Data 

- Energy use in water supply 

- Water consumption and withdrawal in energy generation by energy 

type, by technology and by industry sector 

- Options of fossil and renewable energy sources in water scarce 

regions 

- Comparative cost of renewable and other water efficient technologies 
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Interbasin transfer in Southern Africa 
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We suggest research in the following area: Modeling framework for 

planning water-energy interactions and climate change 

Development of a prototype systems modeling framework for 

energy/water planning in the context of climate change.  Policy 

options to include national impacts and constraints on local actions 

(e.g. implementation of community level renewable energy 

technologies as a policy)  

Use of the framework in stakeholder and expert workshops to 

integrate current knowledge and understanding of inter-

dependencies  

Experiment with model to identify key areas of sensitivity or 

pressure, e.g. potential magnitude of water/energy cross-effects; 

potential magnitude of climate change effects; where local 

interventions may have greatest impacts in the broader system; 

where are greatest data sensitivities  

Design of refined and more extensive model in the light of these 

experiments.   Support of local intervention studies by more 

detailed models of community-level actions (subject to global 

constraints) 
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Theme 2.  Energy technologies in rural water supply – case studies 

from Namibia, Botswana and Mozambique 

Relevant issues 

Lack of funding was identified as a problem; the limited 

government funding was put into large centrally-managed 

projects. External funding was essential for most of the 

projects, but problems have arisen with sustainability after 

completion of the project 

Perceptions and acceptance about the cost and 

performance of renewable energy technology was a 

significant barrier in remote rural areas 

Lack of participation of local communities in the planning 

and implementation of projects resulted in lack of ownership 

of projects 
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Economic and financial barriers  

The high initial cost of RETs  

The high cost of capital, lack of access to capital, high up-

front capital costs for investors and lack of financial 

institutions 

Lack of government funds, external donors, and 

dependency, issues over collection of revenue 

Private investment into renewable energy technologies is 

discouraged by institutional and regulatory barriers and by 

small market demand 

Exception REFIT 2011 South Africa 
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Institutional and technical  barriers 

– Institutional and technical 

Lack of institutions to generate and disseminate information 

Governments and municipalities lack the resources and capacity 

Lack of consistency in government policy causes uncertainty and further 
reluctance to invest 

 

Lack of skilled personnel 

Lack of capacity in communities especially in rural settlements 

Maintenance and repair of systems is a problem 

Poor quality, lack of quality control and inadequate standards  

Lack of entrepreneurs in the renewable energy industry in these 
countries 
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Social, cultural, behavioural and other barriers  

Social, cultural and behavioural barriers 

Lacking consumer and social acceptance  

Products are seen as alien and inferior and a preference for traditional 

energy remains  

Community ownership and participation 
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Other barriers 

Un-supportive policies for RETs, lack of government capacity and lack of 

faith in RETs from the government 

Lack of infrastructure 

Lack of reliable data on water services was identified as problematic as 

the status of services in the country could not be assessed 

Lack of coordination between government departments 

The lack of income generating opportunities, even after a successful 

project, is a significant problem in these communities 

 The status of a settlement given by the government showed to have an 

effect on water service provision levels 
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What needs to be done? 

To include financing to maintain and sustain projects once they have been 

completed and no more donor funding is available  

To develop effective ways to better inform all stakeholders about suitable 

and new renewable energy technologies to break down unrealistic 

perceptions and create acceptance 

To better educate and train all stakeholders particularly at the local level to 

facilitate decentralization of resources, skills and finance 

More work is required to motivate national governments and communities 

to invest resources to upscale and adapt successful projects 

How can policies and strategies ensure that the most  needy people in 

remote areas are included and do get access to and benefit from water 

and energy supply schemes? 
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Absence of basic infrastructure  

In many African countries communities lack access to basic infrastructure 

to improve their quality of live 

The environment, in which new infrastructure projects are implemented 

lack the necessary pre-existing conditions to make a project successful 

The absence of supporting infrastructure contribute to changes in project 

and lower than expected levels of success. Projects have to use 

resources to build infrastructure on which their success depends 

How should infrastructure projects be prioritised taking priorities of 

communities into consideration  

 

Further research needed 

A research framework to analyse, together with communities, the 

scheduling of building basic infrastructure services.  
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Theme 3 Policies, the water – energy nexus and 

climate change 

South Africa was taken as an example because the country 

has, generally very progressive policies 

It is also the first country in the region to have approved a 

REFIT tariff which includes a bidding component – REBID 

South Africa will host COP17 at the end of 2011 and the 

planning for the event has raised awareness about climate 

change and its impact on the region, in national government 

departments, NGOs and the public 

Holle will present on this topic 
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Theme 4: Climate change adaption strategies: Lesotho 

  This study links energy, water and climate change to land  

 use and food security 

 

Contribution by Sebataolo  
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We suggest further research in the following 

broad areas 

1. Integrated water-energy planning in the context of climate change. 

This would need: 

To identify relevant existing data sources, and collection/collation 

of data where not readily available, possibly including utilization of 

expert judgement; 

To establish critical problem areas, future policy alternatives, 

regional and national goals and appropriate scenarios for external 

pressures such as climate change and global economic conditions; 

To construct a general model (or models) to provide an overview of 

the energy-water –climate change system: Experimentation with 

such models would serve to identify sensitive „pressure-points‟ that 

would require the most careful data needs and/or policy variables; 
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Percentage of households using different energy sources for cooking (Statistics South Africa, 2007)  Percentage of households using different energy sources for cooking (Statistics South Africa, 2007)  

   To develop more detailed models arising out of the general model. These 

 may or may not include some of the following features: 

 

  Regional modelling for defined regions in Southern Africa - individual 

 countries, regions and communities within countries; metropolitan areas 

 such as the City of Cape  and remote rural communities, Elundini 

 

   Explicit representation of multiple scenarios 

 

  Modelling of multiple societal goals and objectives as part of the process of 

 developing national strategies for water/energy planning in the context of 

 climate change. 
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2. Developing a bottom-up research methodology integrating 

case studies and top-down planning for basic infrastructure 

development. 

 

 Case studies will include the analysis of factors limiting or 

promoting decentralized renewable energy technologies, eg., 

drivers and barriers 

 

  We need a research framework to analyze and compare 

 case studies  and draw generalized conclusions. This would 

 include community participation and an integrated approach 

 to infrastructure planning in communities 
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3.  Policies, regulations, information and training enhancing 

efficiency and equity of water and energy services 

 

4. What are the opportunities for resilience and adaptive 

capacity exist for rural communities to practice 

sustainable water supply? 

 

 What are the institutional mechanisms to improve 

environmental education including climate change and 

adaptation, knowledge of renewable energy 

technologies? 

   

 What nodes of leadership currently exist that represent 

best  practice and vision in climate change? 
 


