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Summary 

 

The UK Government and pro-nuclear advocates argue that we need nuclear power to provide 

baseload electricity. In reality the concept of baseload power is quickly becoming obsolete. It is 

perfectly feasible to design a reliable electricity system based on 100% renewable energy. In fact 

strong market forces which favour decentralised energy mean that utilities continuing to promote 

large centralised power stations are threatening their own existence and need to move to a new 

decentralised utility model as soon as practicable. 

 

Baseload and Intermittency 

 

Pro nuclear advocates continue to insist that because renewables can’t provide baseload power we can 

never move to a system based on 100% renewables. They argue that because they are intermittent, 

renewables couldn’t reliably power a modern industrial society. We need to phase out the use of fossil 

fuels to combat climate change therefore nuclear power will have to provide baseload electricity.  

 

Keith Parker of the Nuclear Industry Association claims that we need new nuclear power stations to 

help manage a system with an increasing amount of intermittent renewable generation. (1) Vincent de 

Rivaz, the chief executive of EDF Energy, says nuclear energy is worth the investment because it 

provides “baseload” power which is available round-the-clock. (2) Secretary of State for Energy, 

Amber Rudd, says “We have to have secure baseload [electricity] so you should not be surprised that 

we are prepared to pay for it.” (3) Even, Shadow Secretary of State for Energy and Climate Change, 

Lisa Nandy, says nuclear power is an “important as part of the energy mix [if] we’re going to meet the 

commitments we made in Paris.” (4) 

 

On the other hand, Michael Liebreich, CEO of Bloomberg New Energy Finance disagrees. He says: 

“…there are plenty of ways of managing intermittency in renewables without resorting to expensive 

backup power.” (5) In fact, the more we look at how technology and energy markets are likely to 

develop over the next decade or so, the more we can see that in reality the idea of 'baseload' power is 

fast becoming obsolete.  

 

Variable renewables combined with stronger grids, energy storage and responsive demand can do a 

better job for less money. The old grid, beholden to massive, polluting baseload power plants, is being 

replaced by a nimbler, high-tech 21st century system oriented toward variable renewable energy. A 



grid based on smaller, distributed variable power sources can be just as reliable, and even more 

resilient and secure, than a grid reliant on baseload power. (6) 

 

Centralised power stations becoming dinosaurs 

 

According to UBS Bank “Large-scale power generation … will be the dinosaur of the future energy 

system: Too big, too inflexible, not even relevant for backup power in the long run.” Centralised 

power stations could be obsolete within 10 to 20 years. (7) And HSBC Bank predicts that 

conventional generators will be the biggest losers from an upcoming energy storage boom. (8) 

 

What an energy system with an increasing proportion of renewable capacity needs is not large 

baseload power stations, but flexible back-up which can be turned on and off quickly to provide 

electricity at peak times when renewables are not producing much. (9)Large baseload power stations, 

such as nuclear and large coal-fired power stations are not flexible because they are hard to turn on 

and off – they need to operate continuously 24/7.  

 

In fact building more baseload power stations undermines renewable energy by limiting the 

proportion of demand it can provide. During peak times when renewables are supplying lots of 

electricity, some of that power is likely to go to waste because the baseload power stations can’t be 

turned off. There is also a tendency amongst centralised utilities to think they need to provide fossil 

fuel power stations which can be turned on quickly to provide power when renewables aren’t 

operating, limiting our ability to move to cut out fossil fuels altogether. So old fashioned baseload 

plants are not merely a problem, they are an obstruction - preventing us moving to a more sustainable 

system based on 100% renewables.  

 

A system powered 100% by renewables supported by a backbone of electricity storage, smart grid 

technology, demand management, energy efficiency, and 21st century technology is feasible now. In 

fact, not only is it feasible, but strong market and social forces are moving our energy systems in the 

decentralised direction very rapidly. As Rainier Baake, Germany’s minister in charge of the 

Energiewende, points out, solar and wind have already won the technology race. (10) 

 

Towards a decentralised system 

 

There are at least five ways an energy system dominated by renewables can be made more resilient:-  

 

1. By using the right mix of renewables, intermittency can be reduced. In fact solar 

photovoltaics (PV) and wind tend to be complementary. The fact that these two renewable 

sources of power are intermittent doesn’t necessarily mean that a 100% renewable energy 

system would need lots of back-up batteries. Biogas electricity generators for instance can 

increase and decrease output in minutes to match increases in demand or a drop in the amount 

of electricity generated by wind. The contribution from PV is different with peaks every day 

within an hour or so of noon - the time of peak daytime electricity demand anyway. (11)  

 

2.  By increasing grid connections to other countries so that electricity can be imported at peak 

times when indigenous renewable production is low, and so that surpluses can be exported. 

Britain's electricity market already has 4GW of interconnector capacity to France, the 

Netherlands, Northern Ireland; and the Republic of Ireland. An analysis prepared for National 

Grid shows that if interconnector capacity could double to 8-9 GW there are potential savings 

of £1bn a year in wholesale power prices, and it would also take GB closer to the European 

benchmark of having interconnectors making up 10% of generation capacity. (12) 

Interconnectors between Britain and Norway, (13) Belgium (14) Denmark and two more links 

to France are being developed. (15) The feasibility of a link to Iceland is also being 

investigated. (16) A scheme to connect the UK to Norway via the Dogger Bank offshore wind 

farm has the potential to generate more than three times the energy produced by Hinkley 

Point C. (17) 



 

3. By storing surplus renewable electricity which can be called upon when wind and solar 

production is low; 2016 could be the breakthrough year for energy storage and the growth of 

decentralised energy. A new independent report by KPMG for the Renewable Energy 

Association (REA) says that substantial reductions in the cost of storage technologies have 

brought forward the anticipated timeframe for their deployment. Grid-scale projects, such as 

those recently announced by RES or completed by AES are already economic, but facing 

significant regulatory issues, including short contract lengths for balancing services and 

‘discriminatory’ charges' for grid connection. These could be relatively easily solved by more 

effective Government regulation, the report says. The research also found that energy storage 

can already be economic for domestic homes with solar PV panels installed and Feed-in 

Tariff subsidies. (18) Pumped (hydro reservoir) storage can also offer part of the solution, as 

can other newly developing storage options like liquid air storage. There are some clever new 

ideas emerging too, such as 'Power to Gas' (P2G) being pioneered in Germany, which offer 

extra flexibility. With P2G, surplus electricity from wind and PV generation, produced when 

demand for power is low, is converted by the electrolysis of water into hydrogen gas. That 

can be stored ready to use as a fuel when demand for electricity is higher. Or it can be 

converted to methane gas, using carbon dioxide captured from the air or from power plant 

exhaust, and used as a fuel for power generation, heating or in vehicles. 

 

4. Demand management – using various techniques to reduce demand at peak times. For 

example Tempus Energy provides a demand side response for domestic and business 

customers, offering cheaper bills for those willing to agree to have their power switched off at 

times of peak demand. (19) Similarly Flexitricity has hooked up a network of industrial, 

commercial and public-sector electricity users who are ready to cut consumption or turn up 

small generators when the National Grid runs short. (20) National Grid will also pay business 

customers to use more energy at times of excess wind generation, under a new system 

developed by Flexitricity, called Footroom. It is an automated service that notifies connected 

businesses of an approaching increase in wind. Businesses can then increase demand and 

production while wind farm output is at its highest, receiving an additional payment from 

National Grid for doing so. This means National Grid can leave the wind generation running 

and avoid making controversial ‘constraint payments’, whereby wind farms are paid to close 

down when there is too much wind.(21)  

 

5. By calling on combined heat and power stations working in conjunction with heat storage to 

generate electricity at peak times. Combined heat and power (CHP) plants supply heat as well 

as electricity, feeding heat to district heating networks, or large heat stores. CHP plants can 

vary the ratio of heat to power they produce. So if demand for electricity is low or there is too 

much coming from renewables, more heat can be produced, and if it is not needed at that 

point, it can be stored, in large insulated water tanks. Alternatively, if demand for electric 

power is high, electricity output can be increased and heat output reduced, with any extra heat 

demand being met from the store. Alternatively heat pumps could be used when surplus 

electricity is available to build up a store of heat for use in the future. (22) A project in 

Linlithgow, West Lothian aims to install a new Energy Centre which will use heat recovered 

from sewer wastewater using a heat pump powered by solar electricity. The heat will be 

distributed via underground district heating pipes initially connecting six nationally 

prestigious historic community buildings in the centre of Linlithgow, including Linlithgow 

Palace – the birthplace of Mary Queen of Scots. (23) 

 

Kombikraftwerk 

 

New research in Germany has shown how wind and solar can meet around 80% of electricity demand, 

with biogas and hydropower providing the balance, according to Keith Barnham, Emeritus Professor 

of Physics at Imperial College. Two projects under the collective name of Kombikraftwerk 

(combined-power plant) have clearly demonstrated that the reliability objection is a myth. Solar PV 



and wind power are complementary. Together they can supply around 80% of the electrical power 

needs of Germany. The only backup required is 17% biogas electricity and 5% storage power. 

Together they provide a renewable electricity supply that is reliable 24/7, summer and winter. (24) 

 

Old-style utility model is dead 

 

What the rapid advances in renewable energy, smart technology, energy storage and so on means is 

that, not only is the concept of baseload obsolete, but the utility model based on the idea of large 

centralised power stations is also dead. 

 

“There is a transformation going on that may well be like the telecoms revolution of the past 20 

years,” said Iain Conn, chief executive of British Gas owner Centrica. 

 

“In its current form, the utility is dead. It’s a dinosaur,” says Keith Anderson, chief corporate officer 

at Scottish Power.  

 

Eon and RWE have both unveiled plans to split into two along similar lines. Legacy plants will be 

hived off into “badcos”, to leave “goodcos” stuffed with renewable power assets, the networks to 

deliver the power and the retail arms to sell it. (25) 

 

French utility – Engie - is preparing to launch a range of new energy services aimed at commercial 

and retail customers offering localised services that could include installing insulation, district heating 

and solar panels on existing buildings as well as supplying gas and electricity. The Company “sees the 

emergence of a new type of organisation within cities,” which builds relationships with councils and 

other commercial customers to develop local, decentralised energy in urban areas, where demand is 

high. The Company says the future of the British energy industry will be in these kinds of “distributed 

energy networks”, which are localised and low carbon. (26) 

 

100% is possible 

 

Dave Elliott, Emeritus Professor in the Department of Engineering and Innovation at the Open 

University says the world could soon be generating all its electricity from renewable sources, by 

harnessing diverse technologies for generation, grid balancing and energy storage. Add to that the use 

of power surpluses to make fuels, and it could even be feasible to make all our energy - not just 

electricity - renewable. (27) 

 

Mark Jacobson of Stanford University and Mark Delucchi from the University of California have 

spelled out how 139 countries can each generate all the energy needed for homes, businesses, 

industry, transportation, agriculture—everything—from wind, solar and water power technologies, by 

2050. Their national blueprints follow similar plans they have published in the past few years to run 

each of the 50 U.S. states on renewables, as well as the entire world. The UK is amongst the 139 

countries with plans for 100% renewable energy. (28) 

 

It used to be thought that replacing large centralized power stations with renewables would jeopardize 

the electricity grid’s reliability. But now several major countries have demonstrated that there really 

are no limits to renewable integration. Last year a Bloomberg Business piece aptly headlined, 

“Germany Proves Life With Less Fossil Fuel Getting Easier” pointed out that Germany experiences 

just 15 minutes a year of outages, compared with 68 minutes in France and more than four hours in 

Poland. Lead energy specialist at the World Bank, Morgan Bazilian, told Bloomberg after 20 years 

studying this issue, “Very high levels of variable renewable energy can be accommodated both 

technically and at low cost.”  (29) 

 

 

 

 



Think Global: Act Local 

 

Across the globe something incredible is happening right now at a local level. Achieving 100% clean 

energy is becoming "the new normal" in the fight to solve climate change. What's driving this trend is 

a flowering of ambition. Cities across the globe are demonstrating what it means to lead with 

ambition. In Paris at the Climate Summit for Local Leaders, the largest-ever global gathering of local 

leaders focused on climate change, 1,000 mayors issued a declaration which supported ambitious 

long-term climate goals such as a transition to 100% renewable energy. (30) Already, at least 13 U.S. 

cities, including San Francisco, California; Burlington, Vermont; and Aspen, Colorado, have 

committed to 100% clean energy. (31) Around the Globe, Paris, Sydney and Vancouver have all 

pledged to power their cities with 100% clean energy. Paris Mayor Anne Hidalgo, in nuclear France, 

said, “Mayors of the world are ready for 100 percent renewable energy by 2050.”  (emphasis added)  

An organisation called Renewable Cities aims to triple the number of cities that have 100% renewable 

energy targets over the next five years. (32) One of the largest areas to have achieved 100% 

renewable energy is Schleswig-Holstein, Germany, a state with nearly 3 million people. The windy 

rural northern German state is now producing as much renewable electricity as it consumes. (33) 

 

100% in the South West is possible 

 

South West England has huge renewable resources available - some of the world's best - capable of 

boosting the rural economy and ensuring energy security. All that is holding the region back from a 

renewable revolution is a failure of political will. 

 

 Regen South West points out that if the Government puts in place the policies needed to meet 

15% of the South West’s energy requirements (N.B. Energy, not just electricity, i.e. including 

heat and transport) this will deliver £10bn of investment and 24,000 jobs. The UK is 

committed, under EU rules, to meeting a 15% target for energy by 2020. 

 At current rates of growth the South-West will only produce just over 14TWh (terawatt hours 

or billion kWh) of renewable energy whereas it needs to produce 19TWh to meet the 15% 

target. 

 At currents rates of growth the number of jobs will be 16,000 by 2020, whereas it could be 

34,000. (34) 

 The South West region has the renewable energy resources to meet more than 100% of its 

total energy needs, including replacement of liquid fuels and electrifying railways by 2050. 

According to a recent report by The Resilience Centre the South West has the potential to 

generate an estimated 68TWh of energy made up of 43TWh of electricity energy, and 25TWh 

of thermal energy. This equates to just over 100% of total future energy needs for South West 

assuming a 40% powering down due to energy efficiency measures by 2050. (35) 

 A programme to deliver a 100% renewable energy target would create 122,000 jobs. The 

capital cost of delivering such a programme would be £59,484m, including £8,784m on Smart 

Grid energy storage. This is 72% of equivalent nuclear costs for delivering the same amount 

of energy. 

 

Conclusion 

 

The idea that we need nuclear power to provide baseload electricity is nonsense. In fact the very 

concept of baseload power is obsolete. Large centralised power stations are fast becoming the 

dinosaurs of the energy system. If EDF Energy continues to cling to the old large-scale, centralised 

utility business model which is fast becoming obsolete, by continuing with plans for four more EPR 

reactors in the UK, it will put at risk the very existence of the company. 
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