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“Nuclear power has been subsidised for fifty years. The history, the evidence of nuclear power in this country, is poor performance and expense.” Dr Catherine Mitchell, Warwick Business School, former government energy adviser, BBC2 Newsnight 16th May 2005 

Over the past few decades, regular malfunctions at nuclear power plants, including several major incidents 
, plus the accumulating problems of both waste and costs have driven public acceptance away from the nuclear industry. However, as part of the industrialised nations’ collective concerns about energy security, nuclear fission technology is back on the UK energy policy agenda, “part of the future energy mix” 
. Given the immediacy of the need to de-carbonise, nuclear advocates are now jumping on the climate change bandwagon. Besides the persistent problems of low level radiation, the potential for nuclear proliferation and the current lack of any long-term solution to waste disposal 
, the reason why new nuclear has been excluded from the CAT Zero Carbon Britain strategy 
 is that it cannot contribute enough to help with climate change. In addition, it will be an energy burden long into the future, so it will be unlikely to help with energy security either.

First and foremost, nuclear power is definitely not a “carbon-free” source of energy – in fact the carbon costs of any nuclear energy installation are significant – both in the build stage and in the decommissioning. One Dutch whole lifecycle energy analysis put carbon emissions from traditional nuclear power at between one-fifth and one-third of the carbon emissions from comparable natural gas-fired plant 
. In addition, the energy required to secure nuclear waste disposal sites for at least several hundred years will be a constant drain on our future carbon budget, unless that energy is sourced from nuclear, wind or marine power. 

Given the real possibility of energy constraints from peak oil and peak natural gas, it is imprudent at this time to plan to develop infrastructure that demands high energy resources as input. The full energy requirements for power plant decommissioning and the safe transport, storage and disposal of waste materials must also be taken into account. And if radioactive nuclear waste must be processed and disposed of by nuclear electricity, the waste problem will be prolonged far into the future, a viscious circle. Nuclear power is high-maintenance, and much of that maintenance is currently from fossil fuel energy, which causes carbon dioxide emissions.

Secondly, electricity is not the sum total of energy provision that we need to think about. According to the UK’s Sustainable Development Commission report “The role of nuclear power in a low carbon economy” of March 2006, ‘Nuclear power currently makes up around 20% of UK electricity, and around 8% of total UK energy supply. Electricity generated from nuclear power currently displaces around 14 million tonnes of carbon per year…equivalent to around 9% of total UK CO2 emissions in 2004’. Doubling the number of nuclear power stations could avoid roughly another 8% of national carbon dioxide emissions, if nuclear electricity replaced other sources of energy. But simply adding extra electricity capacity through nuclear, without using it to substitute for other energy sources, would merely increase provision and allow for higher demand; it wouldn’t reduce carbon emissions at all.

The DTI Energy Trends show a single digit percentage rise or fall in electricity demand from year to year 
. With strong energy conservation measures and energy efficiency drives, extra nuclear electricity would be unnecessary. Capping and cooling off electricity demand might even preclude building new nuclear reactors to replace the ones being decommissioned in the next 20 years. Energy conservation is much less expensive than building new nuclear reactors, but cost is not the major concern here. In climate change terms, we are seeking to cap global carbon emissions in the very near future, and begin the carbon descent required to secure safe earth temperatures and stable ocean acidity. Building new nuclear power stations would eat an increasingly large part of our national carbon budget until they became operational. It would be a better use of our diminishing carbon allocation to go for pure renewables which would be faster to grid with a lower up-front carbon investment. Recent relaxations in planning law should help 8GW of wind capacity to be signed-off, built and on-grid by 2010 
. By comparison, EDF Energy is declaring its intention to build a single new nuclear power station, probably supplying around 2GW, by 2017 
. The UK Government has scoped a cost-benefit analysis on the basis of 6GW by 2025 
. 

Thirdly, as hinted at before, there is a collective trend towards promoting new nuclear throughout the developed world – and beyond. This has major implications on the mining and supply of fissile uranium. If the G8+7 all launched new nuclear build, high quality uranium could possibly disappear in decades 
. It is safe to say that Europe would sooner ratchet up ‘dodgy’ natural gas deals with Russia than compete with the United States for uranium. In fact, that’s the policy they seem to have chosen already. The UK has been fairly transparent about the vast LNG pipeline and storage project currently being implemented. Grid electricity as an average over all the current primary energy sources is taken to have  a carbon emissions burden of 0.43kg CO2/kWh by Defra, whereas carbon dioxide emissions from burning natural gas are 0.19kg CO2/kWh 
. It would seem fruitful therefore to substitute coal-fired generation with natural gas, “son of the dash to gas”, in the near-term, especially as new nuclear plants are at least ten years away 
. However, the carbon costs of importing natural gas in liquid form have yet to be fully analysed, so even though this strategy will be sold to the public on climate benefits, actually it’s just a pragmatic energy supply response to projected uranium competition. 

The fourth key point about nuclear power regards who should be made responsible for the risks, not only in terms of lifecycle energy burden and lifecycle costs, but also electricity generation outages and public security. Nuclear power plants fail in spectacular ways. There are regular nuclear supply blackouts, ‘unplanned outages’ around the world, affecting energy security in the UK as well 
. Nuclear power is able to provide a large, consistent ‘baseload’ for the national electricity grid, but that supply can be randomly binary, that is, it can be off as well as on, and you cannot say precisely when or by how much. Most ‘shutdowns’ or ‘under-capacity events’ cause a large step down in supply. We will always need backup generation capacity for nuclear power, and some organisation has to be responsible for that liability. Plus, the reparation costs and energy expenditure following any major nuclear incident could be exorbitant 
. 

Climate change damages are creating an insurance storm, and there is little spare capacity for underwriters to take on new, large risks. We have to accept that nuclear power exposes not only our cost accounting, but also our energy accounting balance sheets to major potential losses 
. The UK Government has made it clear that tax revenue will not be used to prop up the nuclear industry in the face of risks real or imagined, and as a result, although big energy companies profess a desire to provide more nuclear electricity, EDF Energy as a prime example, is only considering one new nuclear plant in the UK before 2020 
. 

Another aspect to consider is the opportunity cost: a badly thought-out decision at this stage may well come back to haunt us in the form of energy supply constraints. There is no escaping the need to invest hard capital in new energy infrastructure of one form or another as all current nuclear power plants but one are planned to be decommissioned by 2023 
. The looming energy gap is well-recognised 
. This projection is one of a number of congruent factors that will precipitate the expansion of low carbon energy. Although renewable energy technologies have made significant advances over the last ten years, the move beyond on-shore wind to off-shore marine technologies such as tidal stream and tidal lagoon technology urgently needs a reliable and realistic level of investment. The plain truth is that as our carbon budget is reduced under climate change control mechanisms, there will be a narrowing of the investment window – all new energy infrastructure requires “carbon investment” in the form of carbon dioxide emissions, as well as capital. Those energy technologies with lower carbon investment and lower waste burden are clearly preferable. You can recycle virtually the whole of a wind turbine at the end of its working life. The energy return on energy invested is superlative.

The practicalities of nuclear energy are also a serious consideration: the siting of nuclear plants must take into account local availability of cooling water, or rely on much more expensive internal coolants. This means that most nuclear plants are positioned at the coast near river outlets. It is unlikely that the UK democratic processes or insurance firms will allow nuclear plants to be built in cities. One obvious problem with having power plants at the coast is rising sea levels and increased storm surge due to climate change. Another concurrent issue is concern over the sustainability of river flow volumes, due to increased drought from seasonal change, and flooding from extreme weather events, again caused by climate change.

Perhaps the key aspect in delivering a truly sustainable energy strategy is the vital need for global scale co-operation. Even if the UK met all our climate change targets, humanity can only avoid crossing the climate change ‘tipping point’ if other countries meet their targets too. If the UK and other developed nations make new nuclear power the core component of their response to climate change, as its advocates suggest, many other rapidly developing economies will want to follow suit 
 
. The continuing demand for development from less wealthy nations could not be met by nuclear power in the short-term because of the lead-times and up-front carbon energy investment. Most under-developed countries do not have an electricity grid infrastructure that can adopt a nuclear baseload. Smaller-scale power would be less of a cost, both in terms of economics and carbon emissions. It would be wise for the UK to lead on local-scale renewables and export that expertise instead of nuclear engineering.

The prognosis for new kinds of nuclear energy is bleak. We have been trying to make fusion nuclear power for 50 years and we are not even close to succeeding. The main problem is containment – we have not yet found the materials to survive the flux bombardment from the plasma in the reaction chambers – and we might never do so. New chemistry for nuclear fission has run into the same materials stress-fatigue problems. 

The engineering prospects for new plants using traditional forms of nuclear energy are also weak : significant delays in construction are likely 
, and there has been a brain drain in engineering skills 
. Only the world’s major mining and steel manufacture corporations and their lobbying arms seem to be positive about it 
.

Big Energy is on its knees. A minority of powerful nations continues to favour an economic system underpinned by centralised nuclear and fossil fuel-based technologies with inherently vulnerable supply lines and dubious climate protection strategies. It will continue to eat a large chunk of our carbon budgets, diminishing energy efficiency and crippling future energy supply management. The option is to begin a shift to a de-centralised energy paradigm based on equitable and efficient use of renewable energy sources, and re-localised supply systems. We can create community-centred energy systems that provide what we need without threatening the climate.
� Major incidents seared into the public memory include : Windscale (Sellafield) 1957, Three Mile Island USA 1979, Chernobyl Ukraine (formerly USSR) 1986, Thorp Reprocessing Plant (Sellafield) 2005.  


� Malcolm Wicks 11 July 2006, amongst others.


� Nirex Viability Report, November 2005 “We are concerned that plans for a long period of storage, which is envisaged as part of the Phased Geological Repository Concept, are not sufficiently underpinned technically.”


� http://www.zerocarbonbritain.com


� “Nuclear power - the energy balance” Jan Willem Storm van Leeuwen and Philip Smith, 4 August 2005.


� DTI Energy Trends, March 2007 : “Final consumption of electricity fell by 0.1 per cent in 2006 as a whole compared with 2005. Domestic use was up by 1.0 per cent, industrial use was down 1.7 per cent and consumption by other final users was up by 0.4 per cent.”


� British Wind Energy “Wind Status Report” January 2007.


� Adam Smith Institute speech by Vincent de Rivaz 6 June 2007.


� UK Government July 2006 Energy Review “NUCLEAR POWER GENERATION COST BENEFIT ANALYSIS” : “The analysis identifies scope for adding 6 GW of new nuclear capacity by 2025 in the


base case…There would be scope for adding up to 8 GW of new nuclear capacity to meet demand growth in the period 2018-2025…The base case assumption in the analysis is that the first new nuclear plant could be


added from 2021, with subsequent plants added at twelve to eighteen month intervals. This assumption allows for a pre–development period of eight years starting in 2007, and a construction period of six years. It reflects the possibility that there may be a resource constraint, both as regards capacity of the UK construction industry, and as regards the ability / willingness of investors to add nuclear new build in the UK given demand for new nuclear capacity in other markets (e.g. China, India). Under this base case assumption, around 6 GW of new capacity could be added before 2025; the resulting stock of total nuclear capacity would not exceed the current level.”


� FEASTA April 2006 : David Fleming “Why nuclear power cannot be a major energy source”.


� Carbon Trust, Conversion Factors, March 2007


� “We believe that if the UK authorities move fast, a new nuclear plant could come on line within 10 years, roughly by 2017”, EDF Chairman and Chief Executive Pierre Gadonneix, Wall Street Journal 25 May 2007


� Koeberg, South Africa, 2006 and 2007, Browns Ferry USA “Data storm” 2006, Forsmark Sweden 2006, Leningradskaya, St Petersburg, Russia, 2007, Yongbyon, North Korea 2007 etc. In the UK : Hansard Written Answers, Malcolm Wicks 12 June 2006 “There have been 57 incidents at nuclear power stations since 1997, which met the ministerial reporting criteria.”


� CRAC-2 1982 India Point major incident projected costs of $300 million.


� We must also recognise that the so called ‘war on terror’ and ‘new security environment’ has made the world a very different place from what it was in the nuclear heyday of the 1960s and 70s, so the UK energy policy must reflect this. Nuclear generators, enrichment, storage and reprocessing plants make the UK extremely vulnerable to the consequences of a terrorist attack. If we consider what even a modest attack on Sellafield could do to the economy, tourism (and the population) of the majority of northern England, the risk seems unjustifiable. By comparison, renewables are a fundamentally benign and diffuse energy supply; it would take a substantial amount of bombs to make any noticeable impact on our energy supply.


� BBC Online 5 June 2007 “EDF Energy has said it will stop using coal-fired plants in order to cut carbon dioxide (CO2) emissions from its electricity generation by 60% by 2020. Instead the firm, the UK arm of the French group, will rely largely on two gas stations. Renewable and nuclear energy will supply the rest equally. The planned 60% reduction is equivalent to taking 3 million cars off the road, EDF Energy said, and comes as part of wider plans to reduce the company's impact on the environment. Some 60% of EDF Energy's electricity will come from gas power stations. Renewable energy will supply around 20% of total output and - provided the UK nuclear sector is allowed to expand - it will build one nuclear power station to meet the remaining 20%. In addition to the 60% cut, EDF Energy said it would reduce CO2 emissions from consumers' energy use by 15% by 2020 and encourage efficiency, for example by promoting smart meters.”


� UK HSE April 2004 “HORIZON SCANNING FOR NUCLEAR SAFETY RESEARCH” : “With a number of reactors being decommissioned and clear plans to decommission all the Magnox and AGR’s by 2023, the Government has placed a greater emphasis on clean-up research.”


� UK House of Commons Environmental Audit Committee, Sixth Report : “Keeping the lights on: Nuclear, Renewables and Climate Change”.


� Most infamously, Iran. But also, Brazil, China and India. BBC Online 2 March 2006 “The US and India have finalised a controversial nuclear deal after talks in Delhi between President George W Bush and Indian PM Manmohan Singh. Energy-hungry India will get access to US civil nuclear technology and open its nuclear facilities to inspection.” Financial Times 3 June 2007 “Talks to seal a historic civil nuclear deal between the US and India have failed to resolve important outstanding differences…”


� It will then be very hard for the ‘nuclear nations’ to make a case why much poorer countries are considered ‘not suitable’ to be granted access to the same technology, yet must also meet their climate change targets. The UK Sustainable Development Commission, in their report ‘The role of nuclear power in a low carbon economy’ reaches the following conclusion “If the UK cannot meet its climate change commitments without nuclear power, then under the terms of the Framework Convention on Climate Change, we cannot deny others the same technology”.





� Olkiluoto, Finland


� Reuters 5 June 2007 : “Nuclear needs more fuel, experts: NEA” : “A new generation of nuclear power plants needs more investment in the education of engineers to build them and uranium mines to feed them, the head of the Nuclear Energy Agency (NEA) said on Tuesday.”


� World Nuclear Association : “Nuclear power - like wind, hydro and solar energy - can generate electricity with no carbon dioxide or other greenhouse gas emissions. The critical difference is that nuclear energy is the only proven option with the capacity to produce vastly expanded supplies of clean electricity on a global scale.”





