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Description:

By 2035, it is estimated that energy demand will grow by 50% and associated water needs 
by 85 %. In an increasingly water-constrained world, competition between different end-uses, 
such as agriculture and energy production, is intensifying. In fact, water scarcity is a key 
development challenge of the 21st century with 2.8 billion people living in areas of high water 
stress. In future, this number will increase dramatically: the UN estimates a 40 % shortfall in 
global water supply by 2030. As energy relies on water, this trend poses risks for energy 
security. Water is already a key risk for utilities, further compounded by climate uncertainties. 
Energy sector planning needs to account for these constraints and strive towards reducing 
the water intensity of production to improve resilience and to contribute to water security. 

This side event endows participants with arguments and tools for transformations towards 
sustainable power generation in a water-constrained world. It addresses the vulnerability of 
conventional plants to water constraints and presents the potential of renewables for mitigat-
ing water risks as some technologies withdraw up to 200 times less water than conventional 
plants. Taking the example of South Africa, it will highlight the impact of coal on water secu-
rity and illustrate different approaches for integrated energy-water planning. 

Detailed Programme:

13.00 | Welcome and introduction to the session
Dr Sybille Roehrkasten, Researcher, Institute for Advanced Sustainability Studies (IASS)

13.05 | Introductory statement
Dr Tania Rödiger-Vorwerk, Deputy Director General, Directorate 31: Sustainable Development, 
Natural Resources, Economic and Financial Policy and Infrastructure, Federal Ministry for 
Economic Cooperation and Development (BMZ)

13.10 | The vulnerability of power generation to water constraints 
Dr Dominik Schäuble, Deputy Team Leader, IASS

13.20 | The impact of coal on water supply in South Africa and associated political challenges 
Melita Steele, Senior Climate and Energy Campaign Manager, Greenpeace Africa

13.30 | Can water constrain our energy future? Preliminary results from South Africa
Adrian Stone, Researcher, Energy Research Center, University of Cape Town & The World 
Bank’s Thirsty Energy Initiative

13.40 | Renewable energy solutions in the water-energy nexus
Dr Rabia Ferroukhi, Deputy Director, Knowledge, Policy and Finance Centre,  
The International Renewable Energy Agency (IRENA)

13.50 | Panel discussion with comments and questions from the audience 
Dr Dominik Schäuble, IASS Potsdam
Melita Steele, Greenpeace Africa
Adrian Stone, University of Cape Town/The World Bank’s Thirsty Energy Initiative
Dr Rabia Ferroukhi, IRENA

14.25 | Summary and wrap-up 
Dr Sybille Roehrkasten, IASS Potsdam
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Programme

Session Chair: 

Dr Sybille Roehrkasten
Researcher, IASS Potsdam

Dr Sybille Roehrkasten is a researcher for the Plattform Energiewende/
Transdisciplinary Panel on Energy Change (TPEC) at the Institute for  
Advanced Sustainability Studies (IASS) in Potsdam, Germany.  
Her research focuses on the international dimension of the energy transi-
tion, the water-energy nexus and global energy governance. Prior to  
joining the IASS, Sybille worked as a foreign policy advisor. At the Ger-
man Institute for International and Security Affairs (SWP), she concen-
trated on international energy and climate policy and the promotion of 
renewables. She holds a master’s in International Economics and Political 
Science from Eberhard-Karls-Universität Tübingen. For her PhD at Ber-
lin’s Freie Uni-versität, she compared the strategies of the German and 
Brazilian governments on the global governance of renewables.
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Introductory Statement: 

Dr Tania Rödiger-Vorwerk
Deputy Director General, Directorate 31: Sustainable Development, 
Natural Resources, Economic and Financial Policy and Infrastructure, 
Federal Ministry for Economic Cooperation and Development (BMZ)

Mrs. Tania Roediger-Vorwerk is currently the Deputy Director at Directo-
rate 31 – Sustainable Development; Natural Resources; Economic Policy
and Infrastructure of the German Federal Ministry for Economic 
Cooperation and Development (BMZ). Formerly she was Head of the 
Policy Planning Staff at the same ministry, worked as Head of the Depart-
ment of General Personnel Matters and Personnel Development, and as 
Deputy Head of the South Asia Department. Prior to her work at BMZ,  
she was Deputy Head of the Department of International Affairs  
and Protocol and corporate lawyer for the City of Bonn, and worked as  
a senior consultant at the international management consultancy  
Kienbaum. Mrs. Roediger-Vorwerk has a law degree from the universities 
of Cologne and Munich and a Ph.D. in European Environmental Law.
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Dr Dominik Schäuble
Deputy Team Leader, IASS Potsdam

Dr. Dominik Schäuble has been working as a Research Associate with the 
Transdisciplinary Panel on Energy Change (TPEC) at IASS Potsdam since 
October 2012. He has been deputy group leader since October 2014. 
Within TPEC his main focus is on policies and market regulations affecting 
the future role of renewable and conventional power generation in Ger-
many. He analyses emission reduction policies, electricity market reform 
options and support mechanisms for renewable energies in the context 
of the German Energiewende. Further, Dominik Schäuble has been work-
ing on the role of power generation from renewables in the water energy-
nexus. Prior to joining the IASS, Dominik Schäuble has been with the 
Institute of Atmospheric Physics of the German Aerospace Center (DLR) 
where he did his PhD and worked as a PostDoc in the field of Atmospheric 
Physics and Chemistry. He studied Geosciences with specialization in 
climatology at ETH Zurich.

The vulnerability of power generation to water constraints
 
Water constraints are a risk for secure electricity supply. In many parts  
of the world, droughts and heatwaves have led to forced reductions in 
power generation. Not surprisingly, hydropower has been the most  
affected energy source, with recent severe examples like California and  
Brazil. However, generation from nuclear and coal power plants has also 
been curbed due to water constraints. For example, in Poland, in the  
summer of 2015, a heatwave caused reductions in power generation from 
coal power plants resulting in imposed restrictions to industrial demand. 

Power generation accounts for the majority of water withdrawals from the 
energy sector and a large share of total water withdrawals in industrial-
ized countries. However, its water consumption is of minor importance on 
a global or country level. Actually, it is local circumstances and localized 
impacts on water resources that make large hydro and thermoelectric 
power plants vulnerable to water constraints.

To reduce vulnerability to water constraints different technological op-
tions are available, like a fuel-switch to wind power and solar PV, dry-
cooling systems for thermoelectric power plants and non-freshwater for 
cooling. Wind turbines and solar PV systems consume about 0.2 – 14% and 
withdraw about 4 – 15% of the water typical thermoelectric power plants 
(coal or nuclear) use for the generation of 1 MWh of electricity considering 
the whole life-cycle. Compared to other water-saving options for power 
generation, solar PV and wind are truly sustainable solutions especially 
due to very low greenhouse gas emissions.

In regions that already are under water stress or will be under stress in the 
future, investments in solar PV and wind can be an option to cover rising 
electricity demand without increasing stress on climate and scarce water 
resources. The same accounts for regions where hydro generation needs 
to be replaced due to decreasing water availability (Brazil, California).
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Melita Steele
Senior Climate and Energy Campaign Manager, Greenpeace Africa

Melita Steele is the Senior Climate and Energy Campaign Manager for 
Greenpeace Africa in Johannesburg, South Africa.  Her work focuses on 
campaigning for a just transition away from coal and nuclear-based  
energy to renewable energy and energy efficiency in South Africa. She is 
the lead author of the report ‘Water hungry coal: Burning South Africa’s 
water to produce electricity’ published in 2012. Prior to joining Green-
peace Africa in 2009 as a climate and energy campaigner, Melita worked 
as an environmental scientist in Cape Town. She holds a Masters in Envi-
ronmental Science from Rhodes University, and was listed as one of the 
Mail and Guardian’s Top 200 Young South Africans in 2011.

The impact of coal on water supply in South Africa and associated 
political challenges 
 
Safe, affordable and accessible water is regarded as one of our planet’s 
scarcest natural resources. This is particularly true on the African con-
tinent, where water insecurity is often an everyday reality. South Africa 
already struggles with water scarcity, and it is predicted that the country 
will face a significant water crisis in the coming decade, which means 
that water could become a fundamental development constraint in the 
future. Coal-fired electricity generation currently contributes to over 
90 % of South Africa’s electricity, with Eskom (the country’s national util-
ity) accounting for a staggering 62.3% of the country’s emissions in 2011. 
Burning coal to produce electricity is an incredibly water intensive proc-
ess, with a number of serious implications for both water quantity and 
quality. While the country’s electricity generation is currently undergoing 
diversification with the introduction of renewable energy projects, coal 
expansion is continuing rapidly, with two of the biggest coal-fired power 
stations in the world currently under construction (Medupi and Kusile), 
and additional private coal-fired power stations (and coal mines to sup-
ply them) seeking approvals. This presentation will outline why water is a 
key constraint to further coal expansion in the country, and the political 
implications of the fact that there are alternatives to coal, but there are no 
alternatives to water.

CVs and abstracts

6 Towards sustainable energy security in a water-constrained world



CVs and abstracts

Adrian Stone
Researcher, Energy Research Center University of Cape Town & 
The World Bank’s Thirsty Energy Initiative 

Adrian Stone is a mechanical engineer with a background in automotive 
engineering, testing, systems design and modelling having also worked 
in software development and systems for the financial services industry. 
He joined the University of Cape Town’s Energy Research Centre (ERC) in 
2011 where he heads up the Energy Systems Analysis group and in addi-
tion to undertaking energy research and modelling projects, he teaches 
topics in modelling, energy systems analysis, and financial analysis in the 
ERC’s post-graduate program.

Can water constrain our energy future? Preliminary results from 
South Africa

Fadiel Ahjum, Bruno Merven, Gary Goldstein, Pat deLaquil, Katye Altieri & 
Adrian Stone (presenter)

Like much of the developing world, South Africa is a country struggling 
with an ambitious development agenda in an unsustainably resource and 
emissions intensive manner and with aging infrastructure. The dilemma 
of planning for economic growth in an energy constrained environment 
is further exacerbated by the future prospect of a lack of adequate water 
supply. To ensure that the country’s growth aspirations remain viable, 
prudent coordinated planning for future energy and water supply and use 
is essential. South Africa has established long term infrastructure planning 
processes for the supply of both resources in the public domain under 
the auspices of the Department of Energy and Department of Water and 
Sanitation, respectively but to date integrated modelling has not been 
undertaken. South Africa was therefore uniquely placed as the initial case 
study country for the World Bank’s Thirsty Energy program to develop 
and demonstrate an advanced integrated water-energy planning tool.

Thirsty Energy identified the South African TIMES model (SATIM), a pub-
lic domain energy systems model developed by the University of Cape 
Town’s Energy Research Centre (ERC), as a suitable base model which 
could be adapted to an integrated water-energy planning tool. The pro-
posed Thirsty Energy Case Study involved the development of a “water 
smart” SATIM model (SATIM-W) where bulk water infrastructure options 
are represented in a similar way to energy infrastructure, based upon 
the wealth of water planning datasets and cost curves available from 
Department of Water Affairs and Sanitation (formerly Water Affairs and 
Forestry) publications and supported by local water modelling experts. 
A regional-based national water infrastructure expansion plan therefore 
emerges along with an energy supply expansion plan when the model 
solves. 

This has enabled the team to assess the effect of including the full cost of 
water in energy system planning models, starting with an initial focus on 
the supply side, particularly electricity generation. The development of a 
number of scenarios that include such factors as the availability of shale 
gas, possible effects of climate change and environmental compliance 
for power stations has allowed for the exploration of key policy questions 
important to the country. The presentation will include a brief overview 
of the model, its development, principles assumptions and data and then 
explore some of the initial results and the potential of the approach to 
support integrated planning and decision making.
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Dr Rabia Ferroukhi
Head of Policy Unit and Deputy Director – Knowledge, Policy and 
Finance Centre, IRENA

Rabia Ferroukhi joined IRENA as in 2011. She is the Deputy Director of the 
Knowledge, Policy and Finance division and she leads IRENA’s Policy Unit, 
which is responsible for the work on a range of renewable energy policy 
issues including design, socio-economic benefits and integrated resource 
management. Dr. Ferroukhi brought to this position over 20 years of ex-
perience in the fields of energy, development and environment. She has 
worked in both public and private sectors, including with governments in 
the Middle-East and North Africa, energy companies in the Mediterranean 
region and the GCC, and international institutions. Dr. Ferroukhi holds a 
Masters in Applied Economics and a Ph.D. in Economics from the Ameri-
can University in Washington DC.

Renewable energy solutions in the water-energy nexus

The energy sector relies heavily on water for energy extraction and pro-
duction, accounting for 15% of water withdrawals globally and up to 50% 
in some countries. As energy demand grows, conflicts with other end-us-
es of water, such as agriculture, are intensifying and further compounded 
by climate change. It is, therefore, becoming necessary to decouple en-
ergy sector expansion from water use. Renewable energy technologies 
can facilitate that decoupling by enabling an accelerated, secure and 
environmentally-sustainable expansion of the energy sector, while reduc-
ing water use. Solar PV and wind, the most rapidly growing renewable 
energy technologies globally, consume up to 200 times less water than 
conventional power generation options including coal, natural gas and 
nuclear. Substantial water saving are already being realized in markets 
where these technologies have been deployed at scale. Indeed, the busi-
ness case for renewable energy is further strengthened by the opportuni-
ties it offers for water conservation, an aspect closely analysed in IRENA’s 
Renewable Energy in the Water, Energy and Food Nexus report. IRENA 
will present findings from the report highlighting renewable energy op-
portunities in the water-energy nexus as well as measures that could help 
realise these through integrated water-energy decision making.
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The Institute for Advanced Sustainability Studies IASS Potsdam

The IASS Potsdam was founded in 2009 for the purpose of gathering together all relevant forms 
of knowledge from science, society and politics in order to initiate and support a transformation 
towards sustainable development that is grounded in scientific research. Currently around 100 
researchers from over 30 different countries are working at the institute on projects that span the 
humanities and the natural and social sciences.

Our status as an Institute for Advanced Studies means that international researchers at the IASS 
can pursue interdisciplinary research using innovative methods to find new and practicable solu-
tions to urgent global sustainability questions.

Our research follows a transdisciplinary approach. We actively include societal stakeholders in 
the research and peer-review processes. In this way we ensure that our scientific insights are di-
rectly usable for society. By involving society at large in our research from the very start, we also 
facilitate the generation of new research questions that address the urgent challenges posed by 
sustainable development.

Our strategic focus lies on sustainability issues where we see a great need for transformation or 
expect a high transformation potential as a result of developing new options for action. We iden-
tify these issues in a dialogue with stakeholders and with the IASS Strategy Advisory Board and 
General Assembly.

Transdisciplinary Panel on Energy Change/Plattform Energiewende

The Transdisciplinary Panel on Energy Change (TPEC) at the IASS aims to develop and mobilise 
knowledge to enable a global transition to a sustainable energy supply. The panel brings together 
stakeholders from research, politics, business and society in a transdisciplinary research proc-
ess, thereby contributing to ongoing political processes and societal developments. The German 
Energiewende represents an important reference point within a work programme that is global in 
scope. 

The main pillars of the current work programme are: 

 Enabling a Global Energy Transition
 Financing and Flexibility Options for Germany’s Energiewende in a European Perspective
 The Water-Energy Nexus
 From Coal to Renewables
 Transformative Energy Governance

Launched in March 2012, our platform takes up the suggestions of the Ethics Commission for a 
Safe Energy Supply, which was co-chaired by IASS Executive Director Klaus Töpfer on behalf of 
Chancellor Angela Merkel. In addition to carrying out original research on different aspects of the 
Energiewende and a global energy transition, the team organises thematic working groups and 
workshops, and bilateral talks with experts from Germany and its partner countries.

IASS Potsdam/TPEC
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The IASS is funded by

Contact
 
Dr Sybille Röhrkasten
Research Associate/Transdisciplinary Panel on Energy Change (TPEC)
Phone  +49(0) 331-28822-389
e-mail  sybille.roehrkasten@iass-potsdam.de
Web     www.iass-potsdam.de/en/people/dr-sybille-roehrkasten

Dr Dominik Schäuble
Deputy Team Leader/Transdisciplinary Panel on Energy Change (TPEC)
Phone  +49(0) 331-28822-389
e-mail  dominik.schaeuble@iass-potsdam.de
Web     www.iass-potsdam.de/en/people/dr-dominik-schaeuble

Address: 

Institute for Advanced Sustainability Studies e. V. (IASS)
Berliner Strasse 130
14467 Potsdam
Germany

www.iass-potsdam.de

              

        


