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Response to Energy and Climate Change Committee  

Call for Evidence on Cardiff-Weston Barrage 

 

1. The Energy Technologies Institute (ETI), a public-private partnership between global 

energy and engineering firms and the UK Government, believes the UK can have an 

affordable, secure and sustainable energy system in the future however it is critical that 

the right steps are taken to ensure that the costs of carbon reductions are affordable in 

the context of sustaining UK economic growth and industrial development. 

2. The ETI submission to this call for evidence concentrates on the question of what 

contribution the Cardiff-Weston Barrage could make to UK energy security and climate 

change objectives.  

3.  It is important to consider any potential Cardiff-Weston Barrage as part of the UK’s 

overall energy system and not as an isolated development.  The ETI’s Energy System 

Modelling Environment (ESME) outlines six key priorities to ensure the UK’s future 

energy system is affordable, secure and sustainable. 

4. These are as follows:  

 Improving efficiency – demand reduction and smarter use of energy in vehicles, 

businesses and homes to minimise the overall requirement for new infrastructure and 

energy delivery growth in line with rising population and demand. 

 Progressing new nuclear build – ETI modelling shows that it is possible to create a 

future energy system capable of meeting our 2050 emissions targets without new 

nuclear build but the system wide cost is increased by up to £8bn p.a. as alternative 

(higher cost) low carbon energy technologies are used instead. 

 Carbon capture and storage – a critical technology in delivering energy security whilst 

meeting climate change targets, allowing the continued UK use of global supplies of 

fossil fuels.  

 Bioenergy – offering energy security and climate change benefits and with the potential 

to provide a significant  proportion of the UK’s energy needs if sufficient sustainable 

supplies can be sourced (onshore in the UK and globally) 

 Offshore renewables – particularly offshore wind but also marine energy – provide an 

important low carbon opportunity which acts as a hedging option should the introduction 

of other technologies (above) be significantly delayed.  Cost reduction is critical in 

ensuring affordability compared to the alternatives above. 
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 Gas – whether delivered from fossil sources or alternatives such as bio-crop 

feedstocks, the ETI expects gas to remain a critical element of the UK energy system.  

There are many ways in which gas could be used and its use may spread from heat 

and power into vehicles where, particularly in heavy duty vehicles, there is potential for 

significant efficiency gains over diesel fuels. Delivering UK climate change targets whilst 

increasing use of gas is achievable through the use of bio-crops as a feedstock, 

application of CCS and substitution of lower carbon alternatives in some heating 

systems.  

5. There are significant uncertainties around the potential deployment extent and timing of 

each of these options and, in the event of slow deployment (or non-deployment) of one 

or more of these capabilities, ETI analysis shows that offshore renewables are the 

marginal cost low carbon power technologies which could be expected to be the most 

effective solution to fill the resulting shortfall in UK generation capacity – even when 

appropriate backup generation capacity is included. 

6. In practice, delivering energy security and effective system operation means it is not a 

question of choosing one technology over another, but rather of developing an effective, 

integrated system incorporating a range of technologies.  Cost reduction in all areas is 

vital if the overall energy system is to be affordable. 

7. A Severn Barrage could provide an important element of secure energy supply, but 

there are many alternative ways to meet the same objective. To decide which is the 

most attractive option requires a detailed consideration of  the net contribution of each 

scheme, their capital and lifetime costs, the economic benefits they may offer and how 

each of them might contribute to the UK energy system.  Whilst much of this has been 

assessed for a range of barrage and tidal schemes, the contribution and integration into 

the broader UK energy system has been only partially assessed to date.   

8. The ETI has developed a Tidal Resource Modelling (TRM) project to help improve 

understanding of the possible interactions between various tidal energy extraction 

systems which are being considered for deployment between now and 2050. 

9. Working for ETI, marine energy consultants Black & Veatch, in collaboration with tidal 

modelling experts HR Wallingford and tidal range experts at the University of 

Edinburgh, developed a Continental Shelf Model of UK waters to assess the tidal 

energy potential around the UK, to inform the design of energy harnessing schemes 

and to evaluate their impact on other sites around the UK and European coasts. 

10. The project has identified that it is possible to get an equivalent energy yield to that from 

a Severn Barrage from combinations of other smaller-scale tidal range schemes 

(barrage or lagoons) and/or tidal current schemes. It also found that the Cardiff-Weston 

barrage could impact the tidal energy resource potential at other sites as far away as 

Bridgewater Bay, around North Wales and the West Coast of England. 

11. A Severn Barrage could provide a large amount of secure and sustainable energy, 

although a mixture of smaller-scale tidal stream or tidal range projects could generate 

similar levels of electricity. 
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12. Given the results from TRM to date, it would seem very likely that the energy yield from 

a single large-scale Severn barrage could be achieved with a lower level of interaction 

and impacts through a combination of tidal energy extraction at a number of smaller, 

different sites. 

13. It is worth noting that the optimum use of the UK tidal resource is likely to be through a 

combination of tidal range and tidal current schemes, for a number of reasons including 

cost of energy, phasing of generation, and environmental impact. Using the TRM 

system an initial investigation has been made of the combinations of sites that may 

result in optimum phasing of generation across the UK.  This has provided initial 

estimates of the interaction of different schemes with key environmental parameters 

such as near- and far-field tidal range impacts, and also provided insight into the 

methods by which a strategic optimisation and hence strategically planned utilisation of 

the UK’s tidal range and current resource could be undertaken. 

14. Different tidal schemes will interact with each other so it is important to manage how 

they interact and ensure a properly planned roll-out is in place. This needs to consider 

the associated environmental, economic, infrastructure and industrial growth aspects of 

the projects. 

15. There is a general recognition that large capital investment into the UK’s energy 

infrastructure is needed (£100’s billions over the coming decades). This scheme is very 

large and estimates of its cost vary. The risk weighted return on this investment will 

depend on the degree of long term price certainty. In the case of tidal that is likely to 

include subsidy. However if this project does go ahead it shows that large low carbon 

power investments can earn a financial return and it could act as powerful, positive 

demonstration to the broader investment community.  

 


