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Coal To Clean 
How the UK phased out coal 

without a dash for gas  

The UK coal phase-out was widely expected to involve a large , if 
temporary, switch to gas. This report takes a detailed look at the 
UK power sector, and reveals that the ôgas bridgeõ is unlikely to 
materialise: the 2025 coal phase -out will be completed without 
building  large gas plants.  
 

----  
 
When Amber Rudd, the Secretary of State, announced the UK coal 
phase-out back in 2015, she said: òin the next 10 years, itõs 
imperative that we get new gas -fired power stations built .ó   
 
This laid the ground for a new dash for gas: in the latest capacity 
market in February 2018, 10 large gas plants with a capacity of 
12GW applied for 15-year contracts, and  a further five  with a 
capacity of 10GW are readying themselves to apply in future 
auctions. This means almost half of all Europeõs prospective large 
gas plants are planned for the UK. However, so far , not a single 
one has bid successfully for a  capacity contract . 
 
New large gas plants - which are designed to last 30+ years and are 
capable of operating 24/7 - are incompatible wit h the UKõs climate 
targets. According to the UK Governmentõs Clean Growth Strategy, 
the UK must lower gas generation from 40% of the electricity mix 
today, to 15% by 2032. It now looks likely  the UK can leapfrog a ôgas 
bridgeõ to transition directly to clean power generatio n.  
 
This report answers the following questions:  
¶ Are enough renewables being built to replace coal, without 

increasing gas?  
¶ Is it possible to avoid building any large gas plants, or are  

they needed to fill in the gaps of wind and solar after coal 
plants have retired?   

¶ Should we be concerned if new large gas plants are built?  
What about small peaking gas plants?  

¶ What policy steps should the Government take? 
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Key findings  
 

ố The UK is on track to phase -out coal by 2025 and keep the lights on without building any 

new large gas plants  

 
¶ One large gas plant (Carrington) went into operation in 2016, the first since 2012. Under 

current po licy, it is likely to be the last large gas plant built in the UK. 1 
¶ By the end of 2016, there were seven coal plants left to replace, with a combined 

capacity of 14GW. 
¶ Contracts to replace five of these have already been signed - half with interconnectors,  

battery and Demand Side Response (DSR) - the other half with fossil generation, mostly 
small peaking gas generators. This capacity comes online from 2018 to 2021.  

¶ Our analysis shows the remaining two coal plants - just 2.8GW of capacity - are likely to 
be replaced in a similar manner, without the need for any new large gas plants.  

 

The Capacity Market auctions have already contracted most of the firm capacity required to replace coal  ð 

and the remainder is very likely to be replaced without a need for an y new large gas plants

 

Source: UK capacity market results to date  
 

  

                                                   
1  We define large gas plants as those power stations with a total generating capacity of over ~450MW - the net power output 
for a typical F -Class turbine used in a CCGT.  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/566803/Leigh_Fisher_Non-renewable_Generation_Cost.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/566803/Leigh_Fisher_Non-renewable_Generation_Cost.pdf
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ố Renewables will completely replace coal generation  

 
¶ By 2025 electricity output from renewable sources will exceed the highest level of coal 

electricity generated in any year this century (which was 142 TWh in 2006).  
¶ 95% of the required renewables growth to replace coal is already contracted or under 

construction, the Government has promised additional funding for the remainder. Offshore 
wind will provide most of the growth from 2017 to 2025.  

 

By 2025 electricity generated from renewables will surpass coa lõs peak this century 

 
Source: 2000-2017 actuals from BEIS, 2017õs figures are approximated using BEISõs quarterly renewable energy trends.  

Forecast from BEIS, CFD register, Ofgem FIT administrative data and Sandbag calculations.   
 

 

ố The switch to a grid dominated by renewables means new capacity is only required to run 

infrequently - unsuitable for large gas plants  

 
¶ Meeting capacity requirements with large gas plants would be unnecessarily costly for UK 

consumers and would lock the UK into higher gas use and carbon emissions. 
¶ Already, the remaining coal plants do not operate very often (load factor averaged 19% in 

2017).  
¶ Our analysis shows the replacements for coal will need to operate even less (just 3% load 

factor in 2025 on conservative assumptions). As coal closes, the existing gas fleet will 
supplant some of coalõs generation, and renewables will reduce the load further. 
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ố Gas use in the electricity system has already peaked - but its rate of decline is less certain  

 
¶ In 2017, gas use was already 24% below the peak set back in 2008. In the majority of 

plausible scenarios, gas use will be lower or significantly lower in 2025  than it was in 2017.  
¶ The UK Government is relying on growing electricity imports to help decarbonise the 

electricity system: interconnectors are forecast to supply 22% of electricity by 2025. If this 
doesnõt happen, existing gas would generate more, and carbon emissions would be ~ 70MT 
higher than BEISõs current projections by the end of 2025. Under such a scenario the UK 
would struggle to meet its legally binding carbon budgets.    

¶ Even if electricity imports are lower than expected or demand is higher, the UK is still 
unlikely to need new large gas plants - small distributed technology will fill the gap more 
cheaply. This report shows that f aster renewables growth and improved energy efficiency 
mitigates these policy risks.  

 

 

Gas use has already peaked - but the rate of future decline is less certain  

 
Source:  BEIS & Sandbag Calculations. Please see appendix 2 for more details on the scenarios.  
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Key recommendations  
 

The UK has so far successfully navigated the phase-out of coal, avoiding a gas bridge. However, 
meeting our carbon budgets in the next decade is not yet certain. Our recommendations for the 
Government are:  
 

1. Unleash the potential of solar and onshore wind now.  
a. Currently the lionõs share of the UKõs renewables growth to 2025 will come from offshore 

wind. A fast and cost -effective way to keep reducing gas emissions throughout the early 
2020õs is a subsidy-free CFD auction for onshore wind and solar . Both technologies have 
short construction lead times and significant existing planning consent. Onshore wind is 
demonstrably cheaper than UK electricity wholesale prices , and with the UKõs first 
subsidy-free PV farm already commissioned, solar should be competitive too.  
 

2.  Do not bring forward policy measures to support new build large gas.  
a. The lights will stay on after coal has been phased out - without new build large gas. On 

March 20th, Claire Perry MP announced a review of the Capacity Market - this review 
should not promote new build large gas.  
 

3. Prevent excess emissions from small peaking gas.  
a. Policy is needed to address the emissions from small peaking gas as poor market design 

may be artificially inflating running hours. The 450gCO 2/kWh instantaneous limit 
proposed in the coal phase-out legislation should be extended to all new build generation 
with a thermal capacity of over 1MW. This will ensure small peaking gas is only used 
when absolutely necessary to support the grid.  
 

4. Increase innovation funding for long term electricity storage technologies.  
a. Longer-term electricity storage will be required  to fill in for seasonal and multi -day lulls 

in renewables output if we are to phase -out gas from our electricity mix in the long 
term. While we welcome recent Government funding commitments in energy storage, we 
recommend the Government sets up an innovat ion fund to tackle long -term electricity 
storage specifically.   
 

5. Mitigate the risk of a slower fall in gas use and begin planning now for a gas phase -out.  
a. Policy is needed immediately to mitigate the risk of a slower decline in gas use caused 

by: increasing demand; delayed or cancelled new -build nuclear projects; or a reduced 
volume of electricity imports. Longer term, the government should look at the role of 
seasonal energy storage and carbon capture and storage technology in reducing gas 
emissions to zero.  

 

About the data:  Sandbagõs new hourly generation and offshore wind models allow for an independent 
assessment of the Governmentõs plans to achieve the 2025 coal phase-out.  
We put forward new scenarios which , given the operating hours of each section of the existing gas fleet , 
examine the need for new -build gas generation. With the exception of the historical offshore wind speed data 
used to drive our wind generation model, all the data used in this report is publicly available. The Department 
for Business, Energy and Industrial Strategy (BEIS) is our primary source. The CFD register & Ofgemõs FIT 
administrative data provided further detail on the projected deployment of large and small scale renewables 
respectively. Historical half hourly power generat ion data is sourced from National Grid and Entsoe. Please refer 
to Appendix 2 for more detail on the models.  
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Chapter 1 - The story so far  
 

Dramatic changes have been taking place in the UK electricity market. In just five years, from the start 
of 2012 to the end of 2016:  
¶ Half of the UKõs coal power plants closed - an incredible 12 plants, representing 15GW. This has 

left seven  coal plants operational , with a combined capacity of 14GW.  
¶ 23GW of renewables was commissioned - 9.6GW wind, 10.9GW solar and 2.6GW biofuel.  
¶ The coal phase-out and the Capacity Market has got developers of gas power plants salivating. 

15 large gas projects with a capacity of 22GW are vying to be built. However, none of these 
have yet been given capacity contracts - and current policy looks unlikely to support them.  

 

The underlying market has also changed significantly. In 2012, any renewable project requi red large 
subsidies to get off the ground. Now, no new fossil project can be built without significant Capacity 
Market subsidies, while onshore and offshore wind prices creep within spitting distance of wholesale 
prices, and the first subsidy -free solar pr oject  has already been built. 2 
 

This chapter explains these recent changes - and the groundwork over the preceding years that led to 
this happening.   

 

Figure 1. UK electricity generation mix 2000-2017 (TWh)  

 

The Real Threat of Gas 

In the 1990s, the first  òdash for gasó took place. Taking advantage of cheap North Sea gas, the UK 

made major investment s in gas plants, going from less than 2% of generation in 1990 to 40% by 2000. A 

second wave took place more recently, with 9GW coming online from 2009 to 2012 . After a four year 

                                                   
2 Subsidy free solar comes to the UK (26th  Sept 2017) Claire Perry, BEIS  
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https://www.gov.uk/government/news/subsidy-free-solar-comes-to-the-uk
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gap, a large gas plant, Carrington, came online in 2016. A small gas plant refurbishment at Kings Lynn 

in planned for 2019.  

Figure 2. History of UK large gas build (CCGT)  

 
Source: DUKES 

 
Following a cross-party pledge in early 2015 to phase-out coal, the Conservative Government 
announced the UK coal phase-out directly before the Paris COP in 2015. In the coal phase -out 
announcement itself, the Secretary of State said:  
 

òIn the next 10 years, itõs imperative that we get new gas-fired po wer stations built. One 
of the greatest and most cost -effective contributions we can make to emission reductions 
in electricity is by replacing coal -fired power stations with gas .ó3 

  
 

Was this the start of a new òdash for gasó? 
 

The Capacity Market was set up as part of the Electricity Market Reform programme in the 2013 Energy 
Act to ensure reliable sources of capacity to deliver energy when needed. This provides a route for new 
large gas plants to be built and receive 15-year contracts for generation, pr oviding they can bid in at a 
competitive price.  
 

In addition, by knocking out coal the high carbon price in the UK also created a favourable incentive for 
new large gas plant. The Carbon Price Support is now fixed at its current value at least òuntil unaba ted 
coal is no longer usedó.4  

                                                   
3 A new direction for energy policy  (Nov 2015) Amber Rudd, DECC  
4 The Carbon Price Support was fixed at £18/tCO 2 in the Autumn Budget (Nov 2017) 
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https://www.gov.uk/government/speeches/amber-rudds-speech-on-a-new-direction-for-uk-energy-policy
https://www.gov.uk/government/topical-events/autumn-budget-2017
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As excitement about the potential for support under the Capacity Market grew, a large number of new 
gas plants were proposed. In the latest Capacity Market auction in February 2018, ten large gas plants 
with a capacity of 12G W applied for 15-year contracts, and a further five large gas plants with a 
capacity of 10GW are readying themselves to apply for 15-year contracts in future auctions.  
 

Figure 3. There are a large number of potential new UK gas projects - but the nature o f the 
Capacity Market means it is unlikely any will be built  

 
 

Figure 4 shows that the UK is the main location for new gas generation in Europe. According to Plattõs 
Power Station Tracker, almost half the new gas power plants planned in Europe are in the UK.  
 

Figure 4. The UK has more planned large gas plants than anywhere else in the EU  

 
Source: Plattõs Power Station Tracker 2017; CCGT plants òappliedó or òapprovedó to be built; UK data from Sandbag 
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Coal Closures  

Coalõs role in the electricity mix is already in terminal decline. As recently as 2012 coal produced 
nearly 40% of the UKõs electricity, but by 2017 that had already fallen to 7%.  Coal capacity has fallen 
from 30GW to just 14GW, with 12 plants closing since 2012.  
 

This is doubly as impressive since a further 8GW of gas and oil plant closed in these five years, totalling 
23GW of fossil fuel-based plant closures. Additionally, the last 1.5GW of the UKõs first -generation 
nuclear plants also closed.  
 

Figure 5 shows why these 12 coal plants closed.  There are broadly three reasons. First, 8GW out of the 
15GW opted out of the  EU Large Combustion Plant Directive back in 2007, which meant that these 
plants needed to close by December 2015. Second, the UK Government awarded biomass contracts to 
convert 2 .4GW of coal plants to run on biomass, which meant three units at Drax and one unit at 
Lynemouth no longer burn coal.  Third, the remaining oldest and dirtiest coal plants became 
uneconomic - partly because of the UKõs carbon tax,  and partly because they c ould not justify 
investment to comply with tighter future EU emissions limits.  
 

Figure 5. Coal closures from 2012 -2016  

Plant Name  MW Opened Retirement  Reason 

Ferrybridge C 980 1966 2014 Opt-out LCPD 

Kingsnorth 1,940 1970 2012 Opt-out LCPD 

Ironbridge 970 1970 2013 Opt-out LCPD 

Tilbury B 1,020 1968 2013 Opt-out LCPD 

Didcot A 1,925 1972 2013 Opt-out LCPD 

Cockenzie 1,152 1967 2013 Opt-out LCPD 

Lynemouth 420 1995 2015 Biomass conversion 

Drax 1,935 1974 2013-5 Biomass conversion 

Uskmouth 393 2000 2014 Uneconomic / end of life  

Ferrybridge C 986 1966 2016 Uneconomic / end of life  

Rugeley  1,006 1972 2016 Uneconomic / end of life  

Longannet 2,304 1970 2016 Uneconomic / end of life  

Source: Dukes, 2012- 2016; òReasonó categorised by Sandbag author 

 

How was so much plant able close without the lights going out? The simple answer is that overcapacity 
had plagued the UK market for a long time, and mos t of the closures happened simply as a result of this  
excess. The oversupply was mainly from a combination of falling demand, new -build large gas plant, 
and new renewable capacity.  
 

In addition, since 2000, UK electricity demand has fallen by 10% - the only EU country other than  
Sweden that has seen electricity demand fall over this period. The reasons for this are complex and not 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/633779/Chapter_5.pdf
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fully understood. More explanation can be found in Sandbagõs report: The European Power Sector in 
2017.  
 

Figure 6. 32 GW of renewable capacity has been installed since the start of this decade  

 
Source: BEIS renewable energy trends, data up to the end of Q3 2017  

 

The Growth of Renewables  

UK Government policies to support renewables generation have had a substantial impact on the UKõs 
generation mix. Between 2012 and 2017, renewables have increased from 11% of the electricity supply 
to 28%. Support for renewables has seen prices rapidly fall . The cost of solar and wind now close to the 
wholesale price of electricity , thanks to policies including  Feed In Tariffs (FITs), the Renewables 
Obligation (RO), Investment Contracts and Contracts for Difference (CFDs) . Biomass however continues 
to demand large subsidies, and there appears to be no current political appetite to support further 
projects.  
 

 

 

  

https://sandbag.org.uk/project/european-energy-transition-power-sector-2017/
https://sandbag.org.uk/project/european-energy-transition-power-sector-2017/
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Chapter 2 ð The electricity mix in 2025  
 

There are three key themes driving changes in the UK electricity mix to 2025: the rise of renewables, 
the demise of coal, and the growth of interconnection. Each of these will impact gas demand . This will 
be explored in detail later in the chapter.  
 

The Rise of Renewables  Continues  

By 2020 renewables are forecast to be the single largest source of electricity ge neration in the UK.  
 

By 2025 renewables will account for over 40% of the UKõs electricity demand.5 Electricity output from 
renewable sources in 2025 will exceed the highest level of coal generation observed this century (142 
TWh in 2006).  
 

Figure  7.  By 2025 electricity generated from renewables will surpass coalõs peak this century 

 
Source: 2000-2017 actuals from BEIS, 2017 figures are approximated using BEISõs quarterly Renewable Energy Trends. 

Forecast from BEIS, CFD register, Ofgem FIT administrative d ata and Sandbag calculations. 
 

Using data from BEIS, the CFD register, and the Ofgem FIT administrative data (with Sandbagõs own 
calculations when these sources are known to be out of date), we have split BEISõs total renewable 
generation forecast by type.   
 

From 2018 the majority of growth will be driven by offshore wind, output from which is forecast to ~ 
triple vs. 2017.  

                                                   
5 Updated Energy & Emissions Projections (Jan 2018) BEIS 

https://www.gov.uk/government/publications/updated-energy-and-emissions-projections-2017































































