
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: Mar 29, 2019

Planning infrastructure within the Zambezi water-energy-food nexus under
uncertainties and climate change

Payet-burin, Raphaël; Kromann, Mikkel T.; Pereira-Cardenal, Silvio; Strzepek, Kenneth ; Bauer-Gottwein,
Peter
Published in:
Sustain 2018

Publication date:
2018

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Payet-burin, R., Kromann, M. T., Pereira-Cardenal, S., Strzepek, K., & Bauer-Gottwein, P. (2018). Planning
infrastructure within the Zambezi water-energy-food nexus under uncertainties and climate change. In C. M., &
K. M. (Eds.), Sustain 2018: Creating Technology for a Sustainable Society [W-3] Lyngby, Denmark: Technical
University of Denmark (DTU).

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/189890037?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/planning-infrastructure-within-the-zambezi-waterenergyfood-nexus-under-uncertainties-and-climate-change(60e7e4bc-56f9-4573-aec3-b4a530fda05f).html


   

 

 

Planning infrastructure within the Zambezi water-energy-food nexus 

under uncertainties and climate change 
Raphaël Payet-Burin1,2*

, Mikkel Kromman2, Silvio Pereira-Cardenal2, Kenneth Strzepek3, Peter Bauer-

Gottwein1
 

1: Department of Environmental Engineering, Technical University of Denmark, Kgs. Lyngby, 2800, Denmark 

2: COWI A/S, Kgs. Lyngby, 2800, Denmark 

3: MIT, Joint Program Sci & Policy Global Change, 77 Massachusetts Ave, Cambridge, MA 02139, USA 

*Corresponding author email: rapp@env.dtu.dk  

Water infrastructure development plans will help countries and regions realize the potential of their water 

resources. Ecosystem preservation, hydropower and irrigation development will contribute to multiple 

Sustainable Development Goals (United Nations, 2015), such as : End Poverty (1),  Zero Hunger (2), Clean and 

available water for all (6), Clean and affordable energy for all (7) and Sustainable economic growth (8). 

However, some of these objectives might result in competing water uses, involving multiple stakeholders, 

upstream-downstream trade-offs and interactions between investments (Bauer-Gottwein et al., 2017). 

Furthermore, uncertainties related to socio-economic development and future climate add a layer of 

complexity. This study evaluates the infrastructure investment plans in the Zambezi river basin (World Bank, 

2010), based on a hydroeconomic optimization model in a nexus framework (Figure 1). The value of the 

hydropower development plan is found very sensitive to future fuel prices or carbon pricing policies, the 

capital costs of solar technologies and climate change. Similarly, the irrigation development plan is found 

sensitive to the evolution of crop yields, world crop market prices and climate change. 

Figure 1: Conceptual representation of the water-energy-food nexus of the Zambezi river basin. 
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