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What are the key barriers to delivering a green recovery (within your sector and / or 
community)? 

Fully decarbonising our electricity system should be a priority in terms of Scotland’s green 
recovery. The transition to net zero will require the deployment of different technologies to 
minimize greenhouse gas emissions. Intermittent renewables such as wind and solar will 
have to make up to 80-85% of our generation, while the remaining 20-15% will need to come 
from other low-carbon and flexible sources to maintain system stability1.  

While Scotland has successfully increased its share of renewables, additional electricity 
generation will be required to meet future demand, not least as sectors such as transport and 
heating look to reduce emissions also through electrification.  

With an increased share of renewables generation, the need for investing in the provision of 
ancillary services and storage becomes more pressing in Scotland2. Ancillary services, which 
allow for power to reach us in a safe and secure manner and also balance supply and 
demand, have been traditionally provided by thermal power. Intermittent renewables, such 
as wind and solar power, cannot provide those services in full. As such, alternative – more 
flexible - technologies are needed to provide those services and step in when the wind is not 
blowing and the sun is not shining. Pumped storage technology stands out as a tried and 
tested technology which can provide the solution.  

Flexible generation is essential for the rapid deployment of wind and solar while ensuring that 
this transition is made in the most cost-effective way. Research underpinning the joint UK 
Government and Ofgem plan for the delivery of a smart and flexible GB energy system 
estimated that the potential reductions in cost that could be delivered by effective competitive 
markets for flexibility were between £17-40 billion by 2050 and around £8 billion per year up 
to 20303. In its net zero report, the CCC also noted the potential value of system flexibility in 
achieving that target at the lowest cost to consumers4. The potential risks of a ‘slow start’ 
scenario were also explored. In this scenario, the anticipated cumulative cost to consumers 
of constrained deployment of flexibility in 2020-2025 was estimated at around £9bn by 2050. 

                                            
1 http://www.energy-transitions.org/sites/default/files/ETC_MissionPossible_FullReport.pdf 
2 The CCC advises that ‘a challenge across the UK is that, as dependency on electricity grows and the 
electricity system becomes further decarbonised making increasing use of non-synchronous generation 
technologies, the stability of the system needs to be maintained and overall resilience ensured’: 
https://www.theccc.org.uk/wp-content/uploads/2019/12/Reducing-emissions-in-Scotland-2019-Progress-
Report-to-Parliament-CCC.pdf . The implications of decarbonisation for the electricity system have been 
recognised in the Scottish Government’s 2030 Network Vision.    
3 Imperial College and NERA. Value of flexibility in a decarbonised grid and system externalities of low-carbon 
generation technologies. 
4 “Improvements in system flexibility have the potential to bring electricity system costs down by £3-8 
billion/year by 2030 … and £16 billion/year by 2050 … by making better use of low-carbon generation.” 
https://www.theccc.org.uk/wp-content/uploads/2019/05/Net-Zero-Technical-Annex-Integrating-variable-
renewables.pdf  
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Despite the above, the value of flexibility and energy storage is not fully recognised in policy 
terms so far. In recent months, some promising signs are emerging. On 10 July, the European 
Parliament adopted a report on ‘A comprehensive European approach to energy storage’ 
which encouraged EU Member States to support the deployment of pumped storage. Beyond 
the EU, other countries, such as New Zealand are also exploring pumped storage projects to 
support their national plans for an energy transition.  

Looking ahead, both energy storage and ancillary services need to be addressed as part of 
Scotland’s wider energy policy. The role of hydropower and specifically pumped storage 
should be looked at in this context in greater detail.  

What key policies, actions and immediate priorities are needed to deliver a green 
recovery (within your sector and / or community)? 

As mentioned above, the importance of flexible generation and energy storage is not widely 
recognised despite evidence suggesting that investment in these technologies will enable the 
deployment of renewables such as wind and solar.  

More specifically, the absence of a clear route to market for the deployment of pumped 
storage is a key barrier. In 2016, a DNV GL study, partly funded by the Scottish Government, 
identified pumped storage as “one of the most cost-effective options for grid-scale energy 
storage”5. Earlier this year, Cruachan Power Station secured a National Grid ESO contract 
to provide ancillary services to the grid as part of world leading approach to get the GB grid 
to net zero by 20256 reconfirming the relevance of this technology for a net zero future. It is 
therefore, clear that pumped storage technology has a unique and critical role to play in the 
energy transition which now urgently needs to be recognised in policy terms.  

Ongoing Scottish Government support for identifying a route to market for pumped storage 
has been welcome. Given the urgency of the climate crisis and the opportunity of resetting 
economic drivers in the context of a green economy, we hope that the UK’s Energy White 
Paper will provide clarity regarding the development of a policy framework that will allow for 
the deployment of pumped storage technology, particularly in Scotland where the majority of 
capacity exists.  

Pumped storage is a highly capital-intensive investment, heavy infrastructure project which 
requires long build times and needs extended periods of revenue recovery. Its potential could 
be unlocked through changes to a number of possible policy mechanisms which have been 
proposed for, or are already being used by, different technologies in the UK. These include 
the cap-and-floor model used to support investment in interconnectors with Europe, the 
regulated asset base model proposed to support additional nuclear deployment, and the 
capacity market which supports reliable sources of generation capacity. Professor Keith Bell, 
CCC member, recently commented on the importance of pumped storage and the need to 
identify a mechanism to facilitate its deployment7.  

                                            
5 https://www.dnvgl.com/publications/the-benefits-of-pumped-storage-hydro-to-the-uk-
77723#:~:text=Avoiding%20waste%20of%20low%20carbon,contribute%20to%20security%20of%20supply.  
6 https://www.drax.com/press_release/drax-begins-world-first-power-system-stability-contract-with-national-
grid-eso/ 
7 Professor Bell’s comments regarding pumped storage start at 11.00: 
https://www.scottishparliament.tv/meeting/environment-climate-change-and-land-reform-committee-february-
25-2020  
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UK Government intervention in the form of a suitable market mechanism will be required to 
enable investment in new Scottish projects to come forward, such as Cruachan 2 as 
explained below. 

Cruachan Power Station in Argyll is one of the UK’s four pumped storage hydro facilities. It 
provides significant system support and storage services to the GB power system as well as 
a wealth of benefits to the local rural community. We are in the process of exploring the 
possibility of developing a second pumped storage asset at the Cruachan site (Cruachan 2). 
Cruachan 2 would provide further storage and system support services allowing for greater 
penetration of intermittent renewables at the least cost to the end consumer and it would help 
reduce reliance on fossil fuelled generation at times of low wind or solar generation. There 
would be a need to employ local workers during the construction phase and as the project 
transitions into the operational phase additional high-quality full-time jobs would be created 
at the site. 

NPF 3 identified Cruachan 2 as a nationally important infrastructure development for 
Scotland8. Despite the recognition of its importance, such a development has not yet 
materialised beyond the initial planning stage. In order for Drax to secure the investment 
required to begin construction on the site, we will require a suitable market mechanism that 
provides price signals that reflect the significant value pumped storage hydro will have to the 
Scottish power system and wider economy.   

While the provision of an overarching policy framework will be critical, it is equally important 
to provide as much certainty as possible from a consents and planning point of view. The 
Scottish Government could help operators accelerate investment in capital intensive projects 
such as pumped storage by supporting a presumption in favour of developments that are in 
line with net zero ambitions.  

                                            
8 https://www.gov.scot/publications/national-planning-framework-3/  

https://www.gov.scot/publications/national-planning-framework-3/

