
 1 

 Renew on Line 131  Jan - Feb 2018 

Technology for a Sustainable Future  
A bimonthly roundup of news and views on renewable 

energy developments and policies 
 

Produced by NATTA, the independent Network for Alternative 
Technology and Technology Assessment. 

 

  Contents 
 

1. UK Developments 
Freeze for renewables support, Industrial strategy, Helm reviewed,  

100% UK renewables by 2050  
 

                                                                2. Global Developments  
 Costs keep falling, capacity keeps building - primary energy metric challenged   

3. Forum  
Africa in focus, auctions have problems, so does the climate debate - and nuclear  

 

Renew adopts an independent critical approach. It should not be 
taken to necessarily reflect the views of the Open University  

 

Renew was for many years produced by Prof. Dave Elliott and Tam Dougan, then based at 
the Open University, as a NATTA membership subscription journal, with, from issue 100 
onwards, a free shorter web version, Renew on Line, also being produced. Now run by 
NATTA independently of the OU, the latter still continues, delivered as a free bimonthly 
Blog. It includes a Forum section for discussion - worth looking at. In parallel, the full PDF 
bimonthly version of Renew is now offered as password protected on-line version, available 
on a contract basis to students and staff on relevant University courses. The full version of 
Renew draws on the News sections of Renew On Line, so there’s some duplication, but it also 
has additional Features, Reviews & commentary sections. For a full guide to  
NATTA’s various offerings, and access to our free annual end of year review 
see: http://renewnatta.wordpress.com 
Don’t forget Our short Renew Extra blog, posted at the start of alternate  
months to this bimonthly Renew,  
focusing on general energy issues,  
not related to renewables.  
It’s at http://renewextra.blogspot.co.uk/ 
Contact: d.a.elliott@open.ac.uk 

If urls open 
oddly, refresh 
or paste in 
your browser 
 Green Energy Futures  Dave Elliott’s book: 

www.palgrave.com/page/detail/green-energy-futures-david-
elliott/?sf1=barcode&st1=9781137584427 And his new ones 
on Balancing http://iopscience.iop.org/book/978-0-7503-1230-1 
and nuclear power http://iopscience.iop.org/book/978-1-6817-4505-3 
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1. UK developments - still lagging                                        
The UK lags behind most of the rest of Europe in renewables’ share of energy. It’s 
improved a bit since this data was compiled (to over 8.9%), but the rest have also moved on.  

 
Source: 2014 data from the Sustainable Energy for All database led jointly by the World Bank, the International 
Energy Agency and the Energy Sector Management Assistance Programme. Visualisation: Anchor Pumps.  
www.desmog.uk/2017/08/23/uk-share-renewable-energy-lags-behind-eu-levels 
Hard to square with this: www.energylivenews.com/2017/11/16/uk-enters-top-10-clean-power-rankings/ 

..but some progress is being made 
  As GB Renewables overtake nuclear          
 

  
       www.ukerc.ac.uk/news/rise-in-uk-renewable-power.html 
Renewables supplied 30% of UK electricity 
between June and April last year:  
www.gov.uk/government/news/uk-energy-statistics-statistical-press-release-september-2017 

World Bank 
http://data.world
bank.org/indicato
r/EG.FEC.RNE
W.ZS?end=2014
&locations=GB
&start=2014&vie
w=map&year=20
04&year_low_de
sc=true 

..and more could be  
UK home energy use  
could be cut by 25% by 2035 and 
by 50% later- UKERC:  
www.ukerc.ac.uk/news/unlocking-britains-first-
fuel.html and 
www.theguardian.com/environment/2017/sep/0
6/better-energy-efficiency-measures-could-cut-
uk-costs-by-75bn 
 

 
 

< UK 7.3% 

UKERC Energy 
saving scenario  

100% green 
power by 2025 
 

 

http://bit.ly/2imJQQE 
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Wales: Tidal lagoon progress   Technology News 
 

Tidal Lagoon Power (TLP) has been 
pressing ahead with plans for its second 
tidal project, the £8bn 3.24 GW Cardiff 
tidal lagoon, to follow on from its 320 MW 
Swansea Bay project. The Cardiff-Newport 
scheme would have an estimated output of 
5.5 TWh per year. A formal application for 
Development Consent should be submitted 
in 2018. It will comprise a 20.5 km break 
water wall, housing up to 108 tidal lagoon 
turbines and two powerhouse units. 

The Swansea lagoon is seen as a pilot scheme, and there were hopes that there would be news 
on whether the government would back it in the new Clean Growth Plan, but there was no 
sign. The Swansea project is estimated to cost £89.90/MWh during its 90-year lifespan, but 
the Cardiff project is expected to cost £60-70/MWh, as this follow-up project is expected to 
benefit from lower supply chain costs. National Grid are said to be happy with it.  
Despite the fact that the outcome of the Swansea pilot project will define the destiny of the 
Cardiff mega-project, Tidal Lagoon Power Ltd., is keen to advance its subsequent plans no 
matter what. Mark Shorrock, its Chief Executive said: ‘While we await the government’s 
response to this offer and to the independent reviews of the tidal lagoons, we have continued 
our development work on the subsequent programme’. But there was no word in the Budget. 
www.climateactionprogramme.org/news/gigantic-3.24gw-tidal-lagoon-power-in-cardiff-secured-grid-connection 

Scotland: Offshore wind and tidal projects 
Scotland is pushing on with offshore wind & tidal 
projects, including Beatrice (deep sea wind), Hywind 
(floating wind - right) and the Meygen tidal flow 
scheme in Pentland Firth: www.insider.co.uk/special-
reports/brand-new-projects-transforming-scotlands-11291940 
Scotrenewables’ 2 MW tidal turbine is also a contender 
www.renewableenergyworld.com/articles/hydro/2017/11/marine-energy-company-
in-scotland-makes-plans-to-further-investment-towards-commercialization.html 
Scotland’s also looking to hydrogen for heat: 

www.climatexchange.org.uk/reducing-emissions/hydrogen-ccs-
decarbonised-heat-scottish-context/ including P2G. And it’s 
testing tidal hydrogen for transport: www.bbc.co.uk/news/uk-
scotland-scotland-business-41257407 
And it plans a public energy company: 
www.independent.co.uk/news/business/news/scotland-energy-company-publicly-
owned-not-for-profit-nicola-sturgeon-announcement-a7994606.html 

England: bigger wind blades, bigger PV..  
Giant blades in Humberside as offshore turbines head for 180 meter diameters: 

www.theguardian.com/environment/2017/oct/15/wild-is-the-wind-the-resource-that-could-power-the-world 
See below for improved load factors.  
Meanwhile, PV growth continues, with a huge 890 acre subsidy-free solar  
farm of perhaps 350 MW planned for near Faversham in Kent. But the REA  
says PV growth slowed from 50% capacity expansion between Jan & Sept  
2015, to 18% in that period in 2016, and 6% in 2017. 
.. a hydrogen project  BEIS have awarded Arup and Kiwa Gastec the management 
contract for a £25m project to enable British Industry to develop a range of hydrogen boilers, 
cookers & gas fires, prepare safety cases & find a site for village-scale demonstration in 2020. 
*A forge using biogas: www.renewableenergymagazine.com/biomass/sheffield-forge-could-be-the-first-in-20171117 

 

Hywind running        
The World’s first floating  
sea bed-tethered wind farm,  
Statoils 5 turbine 30MW  
Hywind project, 25km off 
Peterhead in Aberdeenshire, is now up 
and running and is expected to generate 
~135GWh annually. ‘Hywind can be 
used for water depths up to 800 meters, 
thus opening up areas that so far have 
been inaccessible for offshore wind,’ 
Statoil says. It hopes to get its generation 
cost down to €40-€60/MWh by 2030 
www.youtube.com/watch?time_continue=20&v
=PUlfvXaISvc 

 

 
Statoils 
402MW 
offshore wind 
farm at 
Dudgeon 
near Gt. 
Yarmouth is 
now online - 
built at 15% 
under budget.  
www.jwnenergy.com
/article/2017/11/stato
il-cuts-costs-15-cent-
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Load factors (sometimes rendered as capacity 
factors) compare the actual output with what could 
in theory be produced if the plant could run at full 
power all the time. See above for recent data. That 
doesn’t mean that wind turbines can’t run at some 
output for most of the time, typically 70-80% of the 
time. Mechanical down times are low, so availability 
is ~90%. Moreover, offshore wind may soon reach 
60% average LF/CFs: http://euanmearns.com/uk-offshore-
wind-capacity-factors-a-semi-statistical-analysis/ 
Oops ‘It doesn’t matter how low the price of 
offshore wind is, on last years figures it only 
produced electricity for 36% of the time, and that is 
the issue with renewables… they are by their nature 
intermittent so you need a range of different sources.’ 
Tom Greatrex, Nuclear Industry Association, BBC 
Today, 12th Sept. Not quite right... See above 

 

Wave Power -  what went wrong?  

 
The resource is huge, but it’s no secret that wave 
energy hasn’t developed as fast as tidal stream 
energy technology. Many devices have been 
tested and some are still under test, but it has 
proved harder to extract energy from the often 
turbulent wave environment than from the 
relatively calm undersea tidal flows. However, 
there have also been UK funding & programme 
management issues, says a new study from 
Imperial College London/Strathclyde University 
- with premature emphasis on commercialisation. 
The requirement for state-supported developers 
to secure private-sector match funding led to 
‘intense investor pressure to reach 
commercialisation as quickly as possible’. It 
didn’t work, developers have gone bust & R&D 
funding is now falling… 
ICL Prof. Jim Skea said ‘the report points 
towards two weaknesses in wave innovation that 
can be remedied: first the lack of convergence  
on a dominant design that has been the key to 
success for other renewable technologies. 
Second, fragmentation of support across many 
overlapping schemes.’ A new plan was needed! 
‘Examining the Effectiveness of support for UK 
Wave Energy innovation since 2000’: 
https://strathcloud.sharefile.eu/app?/ - /share/view/sfa07a0e490740cea 
Also see: www.greentechmedia.com/articles/read/uk-wave-energy-
startups-have-failed-on-their-promises - gs.aeq=icY and Reactions right 

 

Wind load factor results  

  

Wave power Action recommendations 
 

*Retain access to wave energy EU R&D funding post-Brexit. 
*Develop a long-term UK wave energy innovation strategy. 
*Improve coordination of energy innovation support within 
and across	governments. 
*Avoid direct competition for subsidies with more established	
technologies, such as offshore wind, and tidal stream.	
*Support niche markets for wave energy deployment,  
such as off-grid islands.  
 

New ideas abound (see Box right), and more may emerge,  
but overall it doesn’t look too hopeful in the UK just now: 
www.engage-sbs.com/post.aspx?id=281 

Wave Reactions ‘A flagship government push 
to exploit wave power as the energy of the future has 
been undermined by a string of “failures”, despite 
£200m of investment. A long-term strategy to create  
a commercial wave energy device is now needed to 
ensure it features in the UK’s future power mix.’,	
https://british-utilities.co.uk/2017/governments-200m-wave-energy-plan-
undermined-by-failures-the-scotsman/ 
‘Scotland could find itself in unable to meaningfully 
fund its wave energy programme due to the UK 
Government ‘significantly reducing its support’ and 
the ‘threat of EU funds being withdrawn after Brexit’. 
www.energyvoice.com/otherenergy/154927/scotland-find-acting-alone-wave-
energy-post-brexit/ ‘Wave Energy Scotland, set up by the 
Scottish Government in 2014, has refocused the 
industry’s efforts on collaborating to optimise 
technology- a model that’s attracting interest from all 
around the globe. Outside that model, however, there 
is no route to market for wave power technologies, 
and we need Government to provide a viable 
mechanism to ensure the sector’s continued 
development. A failure to do so would risk losing 
Scotland’s lead in this global industry- & the 
consequent loss of economic and environmental 
benefits to UK Plc.’ Scottish Renewables 
www.insider.co.uk/news/green-campaigners-say-more-government-11449714 

 Some current wave technology hopefuls  
Seatricty: http://seatricity.com (UK)  
Wello: https://wello.eu/2017/10/29/penguin-making-records/(Fin) 
OPT: www.oceanpowertechnologies.com (USA)  
CETO: www.carnegiece.com/wave/ (Australia) 
Searaser: www.youtube.com/watch?v=P9TTi5oR-jk (UK) 
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All stop: ‘Control of Low Carbon levies’ freeze  Policy 

 
 

 

BEIS says that ‘It does not seek to cap or set a budget 
for low carbon electricity levies’, but the new control 
system ‘will not allow for new low carbon electricity levies 
to be introduced’. As can be seen from the BEIS chart 
above, the FiT cuts and other constraints will cause spending 
to level off well before then, although that chart does not 
include the new £557m CfD round proposed in the Clean Grow Strategy. That gets through 
since the ‘significant cost reductions that were achieved in the last CfD auction indicate that 
this support could secure far more low carbon electricity than originally anticipated’. The 
freeze is just for new CfDs or other schemes: the Hinkley CfD still goes ahead from whenever 
Hinkley starts up - 2027?! With that impending, you can see why BEIS wanted to get the rest 
under control! But there are let out clauses: ‘New low carbon electricity levies may be 
considered if the aggregate of existing levies is forecast to have a sustained and significant 
fall in real terms. Given the volatility of the forecasts and their sensitivity to changes in 
wholesale prices, the government would look closely at the drivers and sustainability of any 
decline before considering possible additional levies. Even if this condition is not satisfied, in 
order to ensure the lowest costs for consumers, new levies may still be considered where they 
have a net reduction effect on bills and are consistent with the government’s energy strategy.’ 
And after 2025, who knows. Hinkley may not get built and BEIS, or its successor, may have 
to expand renewables fast. But as it stands, support for them tails off and then flatlines after 
2023. By 2024-25 there would however be 41.67 GW of large renewables in place, including 
13.3 GW of onshore wind (growth static from 2019) and 14.0 GW of offshore wind, plus 7.2 
GW of PV solar, along with 6.1 GW of small scale renewables, almost 5 GW of that being 
PV. So nearly 48 GW in all. Not tiny, but then what? More offshore from the new CfD?  
www.gov.uk/government/uploads/system/uploads/attachment_data/file/660986/Control_for_Low_Carbon_Levies_web.pdf 
Analysis: www.carbonbrief.org/autumn-budget-2017-key-climate-energy-announcements 
Some reactions: ‘There will be no new investment in UK renewables.’ WWF  
‘There will be no new money for renewables until at least 2025.’ Greenpeace 
‘The UK government seem to be turning their back on renewables.’ REA  
‘The Treasury is continuing its indefinite freeze of the carbon price support rate, a move that could 
endanger the achievement of the UK’s emissions target for 2030,’ Grantham Research Institute  
www.theguardian.com/environment/2017/nov/22/no-subsidies-for-green-power-projects-before-2025-says-uk-treasury 
www.solarpowerportal.co.uk/news/government_warned_of_catastrophic_shutdown_as_it_ends_new_low_carbon_levies 
*Responding to the Public Accounts Committee’s conclusion that Hinkley was a bad deal for consumers (see 
PAC on Hinkley, below), World Nuclear News recycled EDFs comment to the Lords EAC inquiry on The 
Economics of UK Energy Policy, that the 34 current renewable energy CfDs on average will cost consumers 
£120-130/MWh. By contrast, Hinkley will cost them £92.50/MWh and is thus cost competitive. Maybe. But that 
won’t be until at least 2027. By then we’ll have the new renewable CfD at much less costs: BEIS didn’t stop that!  
www.world-nuclear-news.org/NN-British-MPs-question-value-of-Hinkley-Point-project-23111701.html 

The November Budget included a 
plan for replacing the Levy 
Control Framework with a new 
‘Control of Carbon levies’ system.  
It will cover the RO, FiTs and the 
CfD as before, but the bad news is 
that, to keep costs down, on the 
basis of current forecasts, ‘there 
will be no new low carbon 
electricity levies until 2025’.          
A freeze! And clearly no onshore 
wind reprieve, despite earlier hints  
http://utilityweek.co.uk/news/minister-says-
onshore-wind-should-be-allowed-to-compete-for-
subsidies/1316332 - .Wf845GXPxds 

Carbon Tax 
Frozen? No new 
Carbon floor price 
unclear 

There was no word on the wider 
price cap- maybe not until 2019?  

EV Budget  £220m for 
Clean Air! And £400m (+£40m 
for R&D) for EV charging points, 
+ £100m more for EV purchase aid   
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Industrial Strategy - 4 Grand Challenges for growth 
Following on from an earlier Green paper and its Clean Growth Strategy, the government has 
now produced a White Paper on Industrial Strategy. It’s mostly couched in very general 
policy terms, identifying four ‘Grand Challenges’. It says we must ‘put the UK at the 
forefront of the artificial intelligence and data revolution; maximise the advantages for UK 
industry from the global shift to clean growth; become a world leader in shaping the future of 
mobility; and harness the power of innovation to help meet the needs of an ageing society’.   
For each Grand Challenge, ‘we will ask 
leading figures from industry & academia 
to act as expert advisors, led by a ‘Business 
Champion’. Working alongside ministers, 
these figures will be responsible for 
engaging a diverse range of industry voices 
& raising the profile of the challenge. 
They will advise on how to make the most 
of the global opportunity it presents and 
review how we can work together to 
respond to it- such as improving supply 
and increasing demand in nascent 
markets, and ensuring that innovations 
can diffuse and scale.’ Where appropriate, 
‘teams will develop ‘missions’ to tackle the 
Grand Challenges. They involve tackling 
specific problems, such as reducing 
carbon emissions by a given percentage 
over a specific year period, using well 
defined & concrete goals to allow progress 
to be monitored & assessed, and the option 
to change course when appropriate.’ 
Some of this will involve specific sector 
deals, plans & programmes- see Box right. 
For the energy sector they say:  
‘We will continue to work closely with the 
nuclear and offshore wind industries to 
further drive down the costs of clean 
power, while building UK supply chains. 
We will also continue to explore the long-
term options for clean heating and the 
many potential uses of low carbon 
hydrogen.’ Not a lot new there then. Note 
that it only mentions offshore wind- not 
onshore wind or solar, or tidal. And lest 
there be any doubt, it says ‘Nuclear is a 
vital part of our energy mix, providing 
low-carbon power now and into the 
future,’ with the nuclear sector being 
‘integral to increasing productivity & 
driving growth’. So there’s a sector deal. 
And finally it says ‘We will carefully 
consider the findings of Professor Dieter 
Helm’s review’ on costs. See next page. 
www.gov.uk/government/uploads/system/uploads/attachment_data/file/662541/industrial-strategy-white-paper-print-version.pdf 

Clean Growth - a feast of green rhetoric  
‘We will maximise the advantages for UK industry from 
the global shift to clean growth- through leading the 
world in the development, manufacture & use of low 
carbon technologies, systems & services that cost less 
than high carbon alternatives. The move to cleaner 
economic growth- through low carbon technologies and 
the efficient use of resources- is one of the greatest 
industrial opportunities of our time. By one estimate, the 
UK’s clean economy could grow at four times the rate of 
GDP. Whole new industries will be created and existing 
industries transformed as we move towards a low 
carbon, more resource-efficient economy. The Paris 
Agreement of 2015 commits countries to revolutionizing 
power, transport, heating & cooling, industrial processes 
& agriculture. The effect of these changes will be felt by 
businesses throughout the economy, and will involve the 
reallocation of trillions of pounds of public & private 
finance towards the pursuit of cleaner growth.’ 
Sector plans/programme A bit more specifically: 
‘We will launch a new Industrial Strategy ‘Prospering 
from the energy revolution’ programme to develop world 
-leading local smart energy systems that deliver cheaper 
and cleaner energy across power, heating & transport, 
while creating high value jobs and export capabilities. 
Our world-leading Smart Systems & Flexibility Plan* 
will build on the rollout of smart meters to grow the 
markets for these systems & technologies in the UK.’  
A ‘Transforming Construction’ programme will ‘take 
full advantage of new technologies to provide safer, 
healthier and more affordable places to live and work 
that use dramatically less energy to build and run’.  
And ‘we will make our energy-intensive industries 
competitive in the clean economy’. They say ‘global 
markets for clean & efficient industrial fuels, processes 
& materials are growing rapidly. We are investing £162 
million in innovation for low carbon industry, and 
developing a new strategy for the bio-economy. We will 
work with industry to stimulate further market investment 
in clean & efficient technologies & process, including 
through all manufacturing Sector Deals, and through 
developing a new scheme to support investment in 
industrial energy efficiency. This scheme will help large 
businesses install measures that will cut their energy use 
& bills, as well as improve their productivity. This will 
build on the 2050 Decarbonisation Action Plans that we 
have agreed with 7 of the most energy-intensive sectors.’  
And finally: ‘Our new ‘Transforming food production: 
from farm to fork’ programme will put the UK at the 
forefront of advanced sustainable agriculture,’ as, ‘over 
the coming years’, the EU Common Agricultural Policy 
is replaced! Phew, it all sounds too good to be true… 
*www.gov.uk/government/publications/upgrading-our-energy-system-
smart-systems-and-flexibility-plan  EVs of course get a big plug.. 
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All change: The Helm Review reviewed               
In the Preface to his review of energy costs for the government (see last Renew),   
Prof. Dieter Helm said radical energy policy revisions were urgent ‘not just because of the 
many failures of the current market, but also because of the pressing need to meet the new 
and exciting challenges ahead which will come with the digitalisation of the economy, electric 
transport, new storage, demand-side opportunities, and the development of decentralised 
energy systems. This new world stands on their head the current assumptions on which the 
industry is structured: the new world is likely to be more zero marginal cost and capacity-
driven, rather than a marginal cost-driven wholesale energy market world.’  
However, while it accepted that the review contained ‘broad thinking that the industry can get 
behind’, the Renewable Energy Association said it ‘doesn’t fully recognise the fundamental 
shift that is happening to a smarter, more connected and decentralised energy system’. That 
may be unfair (Helm does look at some aspects), but it is true that a lot can and will happen 
outside of the government’s direct influence, and indeed often despite government policies. 
Nevertheless, having supportive polices would help! Helm seems conflicted in that regard - in 
that he thinks renewables have been over-backed, pushing up costs: ‘The EU Renewables 
Directive and its particular definition of renewables has been a major contributor to raising 
the costs above those necessary to reduce carbon emissions to meet the CCA’. In general, he 
says ‘The overwhelming focus on electricity rather than agriculture, buildings and transport 
has added to the cost. Agriculture in particular contributes 10% greenhouse gas (GHG) 
emissions, and the costs of reducing these emissions are much lower than many of the chosen 
options because the economic consequences of a loss of output in agriculture are small.’  
There may be some sense in that. But 
bundling all the climate mitigation 
options together into one ‘equivalent 
firm power’ capacity auction process, 
and doing away with FiTs and the 
CfD, as he suggests, could make life 
even harder for renewables. The CfD 
already covers nuclear and well as 
renewables, even if nuclear has yet to 
be subject to competitive auctions and 
in practice the CfD for renewables is 
segmented into Pot 1 and Pot 2, advanced and developed categories. One size  
doesn’t fit all. But Helm is right that one of the early support schemes, the  
Renewables Obligation, was poorly thought out and very expensive: it’s the 
main part of over £100bn in legacy costs that Helm identifies we will face by  
2030. See the BEIS/OBS chart above. But will the CfD do any better? It’s building up fast, as 
offshore wind expands, and will build up even faster when and if nuclear projects get going.   
Helm wants a ‘technology neutral’ approach, but he does say that, given the uncertainty about 
new nuclear, the government ‘should as a matter of urgency give guidance to the system 
operator as to what measures it should take to mitigate this large-scale system risk, and the 
extent to which extra capacity should be auctioned ‘just in case’ new nuclear is either late or 
not delivered. Failure to do so could result in sharp spikes in the wholesale market.’ 
Helm’s review is interesting in its wide range and his recognition that, with cheap solar & 
wind, we may move to ‘a purely zero marginal cost world’ in which ‘there is only capacity. 
The energy itself is free’, and he says ‘it is hard to underestimate the scale of the revolution 
this entails’. Yes, it does open up many opportunities, but also problems, e.g. a race to the 
bottom in price terms, with no one looking to whole system balancing. Would his proposed 
new combined ‘equivalent firm capacity’ auction system avoid that? BEIS is reviewing it… 
www.gov.uk/government/uploads/system/uploads/attachment_data/file/654902/Cost_of_Energy_Review.pdf 
* Energy Matters sort of liked it: http://euanmearns.com/implementing-the-helm-review-on-the-cost-of-uk-energy/ 

 ..£100bn 
..but did help 
get us to 
24% from 
renewables -
35% soon 

by2020soon   

Legacy cost… 

Markets 
must rule 
anwswer  
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So where have we got to on renewables?  
The Clean Growth Strategy is a reasonably 
positive package in general terms and was  
mostly welcomed (see below), as was the  
new Industrial Strategy, but the freeze for 
renewables proposed in the Budget was not. 
Under cross examination by the BEIS Select 
Committee, just after the Budget announcement, 
Climate Change Minister Claire Perry fielded 
questions on likely gaps that might open up as the 
UK tried to meet is climate targets.             
She said that the UK would likely be ‘pretty 
close’ to hitting the fifth carbon budget, which 
aims to limit annual emissions to 57% below 
1990 levels by the year 2032 and hoped to be 
able to avoid using flexibilities e.g. buying in 
carbon credits. She dismissed a return for the 
zero-carbon homes standard, which she said 
would have made ‘house building too expensive’. 
But she said the Government was examining 
ways to support onshore wind in parts of the UK 
where the technology is popular, such as (see 
right) Scotland and Wales: ‘The problem is this: 
under the current CfD rules it is impossible to 
bring forwards geographically, specific wind 
farms. As much as we would like to, because I 
agree, onshore wind is absolutely part of our 
future. I am working on ways with the team to see 
how we might bring forward onshore wind, 
particularly for areas of the UK that want to 
deploy it because I agree it’s an important part of 
the mix.’ Actually this seems to be a problem of 
their own making - or rather one that reflects the 
Tory party’s evidently unchanged view that the 
English shires (and thus many of their voters) 
don’t like wind power. That’s not at all clear. 
And with on-shore wind booming globally, as 
costs fall, it makes the UKs claim to be leading 
the world look a bit odd. No on-shore wind!  
On other options, the Clean Growth Strategy set 
aside over £2.5bn for R&D on low-carbon 
innovation, while £557m will be made available 
for less established technologies for the next CfD 
auction. Asked whether this funding would be 
used to advance technologies such as wave & 
geothermal energy, Perry insisted that the 
Government hadn’t yet committed to how the  
money will be used. But it may be that offshore 
wind will continue to be emphasized - and not 
onshore wind, PV solar or tidal.. 
www.edie.net/news/11/UK-will-be--pretty-close--to-reaching-
fifth-carbon-budget--says-Climate-Change-Minister/ 

 

 

UK lights up 
the world: 
from the 
Industrial 
Strategy 

Wales complains  Large parts of the 
renewable energy sector in Wales have been 
‘decimated’ by policy changes at Westminster, 
the UK Government has been told by 10 green 
energy and countryside bodies who backed 
Welsh Government calls for more support. 
Energy Secretary Lesley Griffiths said the bulk 
of UK investment in renewables was now going 
to projects outside Wales:‘potentially valuable 
developments to Wales (had been) stopped in 
their tracks. In 2015 alone four new wind 
developments in mid-Wales, with an installed 
capacity of over 300MW were refused by UK 
Government.’ No new applications for onshore 
wind schemes have been made in 2016, with 
larger scale solar farms also ‘no longer being 
taken through the planning system’. Powers of 
consent for renewable energy schemes up to 
350MW are devolved to Cardiff Bay. But 
control over the subsidies paid out to help get 
new schemes off the ground remains with 
Westminster. Energy generation from 
renewable has trebled in Wales since 2010, 
producing 32% of all electricity it used in 2015. 
And the Welsh Government is aiming to hit 
70% by 2030. But the groups allege that a lack 
of financial support from Westminster is 
threatening the sector’s growth in Wales.  
The current system, they claim, does not take 
into account the wider social and economic 
benefits that renewable energy developments 
provide, focusing purely on bill-payers, and 
‘excluding the most affordable technologies 
from market mechanisms makes little sense’. 
Griffiths has previously called for powers over 
subsidy payments for energy schemes to be 
devolved to the Welsh Government, and the 
group says ‘We call on the UK Government to 
enable onshore wind and solar technologies to 
compete in the CfD mechanism to reduce 
overall costs and enable the continued 
renewable deployment needed to meet the UK’s 
legally binding decarbonisation goals.’ 
www.bbc.co.uk/news/uk-wales-42167693 
So does Scotland Around two thirds of 
UK renewable energy is produced north of the 
border, according to the chair of a energy 
conference at the University of Dundee, Prof. 
Peter	Cameron, but prospects looked uncertain, 
with Alex Salmon warning that Brexit could 
impose ‘huge damage’ to Scotland’s renewable 
sector. So Brexit had to be binned or by-passed.  
www.eveningexpress.co.uk/news/scotland/alex-salmond-
warns-of-brexit-impact-to-renewable-energy/ 



 9 

Support for renewables grows                                                                
The latest results from the government’s quarterly public 
opinion survey, of over 2,000 households between Sept 
- Oct. last year, found 82% supported renewables, up 
from 77% earlier last year and 79% later in 2016. 
Opposition to renewables remains very low, at 3%. PV 
once again was the most popular, with 84% support, 
while 79% backed offshore wind, wave &  
tidal. 74% supported on-shore wind, and 69%  
supported biomass. 33% backed nuclear, 25%  
opposed it, 40% were neutral. 36% opposed  
fracking 13% backed it, 48% had no view.  
www.gov.uk/government/uploads/system/uploads/attachment_data/file/656549/Wave_23_Summary_Report.pdf

SPIA RenewableUK, REA, and the Solar Trade Association are part of the new the Smart 
Power Industries Alliance (SPIA) which aims to drive the decarbonisation of the UK’s 
economy by helping households, businesses and communities to better control their energy 
use. Led by Charles Hendry, SPIA wants the government to put consumers at the heart of 
energy policies, facilitate the creation of new markets & services for flexible technologies, 
incentivise heat, transport & power as part of a whole-system approach, provide consistent 
regulatory guidance and make smart power central to the Industrial Strategy.                     
Wind is best Generating power from new onshore wind farms would be £100m a year 
cheaper than doing so from new nuclear reactors, say the Energy & Climate Intelligence 
Unit: ‘The effective ban on the cheapest form of new power generation looks increasingly 
perverse’. 1 GW of on-shore wind could cost £1bn less than an equivalent nuclear 
programme: http://eciu.net/press-releases/2017/britain-in-1bn-block-on-cheapest-energy-technology 

Heat decarbonisation can help the energy poor, says National Energy Action: 
www.nea.org.uk/wp-content/uploads/2017/09/Heat-Decarbonisation-Report-2017.pdf while the Energy 
Research Partnership says all options may be needed, but see CCS, maybe hydrogen, energy 
saving & heat pumps, as keys to green heat. Its says: ‘Early in the 2020s, critical actions and 
decisions will need to be taken, by Government, to avoid  closing-off  
options, undermining their potential, or increasing their costs’.  
http://erpuk.org/wp-content/uploads/2017/10/ERP_heat_transition-Oct-2017.pdf 

Industrial Strategy: a mixed bag, including nuclear & CCS 
An Industrial Strategy Commission report from Manchester & Sheffield Universities says that ‘wind 
and solar have grown very fast, but from a low base, and still supply less than 16% of our electricity, 
representing less than 3% of our total final energy consumption (it is important to remember that we 
only consume 18.5% of our energy in the form of electricity, as opposed to directly burnt oil and gas). 
Further rapid expansion of wind and solar is both likely and desirable, but this will bring problems 
from intermittency, and geography and economics will impose limits on the total capacity.’  
It goes on ‘the UK has managed to reduce its carbon emissions significantly, but we have now largely 
banked the easy carbon savings obtained by switching from coal generation to gas. The largest 
contribution to our low carbon energy supply comes from nuclear, where problems lie ahead’ - since 
the existing plants are old and the private sector-led replacement programme is slow (see our Nuclear 
News below). So it says ‘The government should consider taking a significant equity stake in future 
nuclear new build projects, and should develop the supply chains for the UK nuclear industry to 
ensure that UK business is able to supply a higher proportion of the highest value components of new 
nuclear build’. But it also wants more investment in new energy storage technologies and better 
demand management, and says ‘Carbon capture and storage (CCS) offers significant potential and the 
government should commit to invest in the necessary infrastructures for CCS technologies to be fully 
utilised and provide financial incentives to make them viable’. It wants much more R&D overall, since 
‘there has been a multi-decadal decline in share of GDP devoted to public sector energy research, 
development & demonstration’, in the UK especially: http://industrialstrategycommission.org.uk/wp-
content/uploads/2017/10/The-Final-Report-of-the-Industrial-Strategy-Commission.pdf 

 PV hits 12.6GW 

 
www.gov.uk/government/statistic
s/solar-photovoltaics-deployment 

Top: 25MW+ 
5-25MW 
50kW-5MW 
10-50kW 
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Subsidy free PV 
Flitwick break through  
 

www.powermag.com/ane
sco-celebrates-subsidy-
free-solar-2 

Northern Ireland 
RHI errors: 
www.bbc.co.uk/news/uk-
northern-ireland-42184136 
 



 10 

Praise for the Governments Clean Growth Strategy  
Despite its shortcomings, Business Green concluded that large parts of the Clean Growth 
Strategy read as an almost complete endorsement of much of the latest environmental 
economic thinking. ‘Much of it could have been written by Lord Stern or Mariana Mazzucato. 
None of this may be particularly new to those progressive businesses that have been making 
the case for clean growth for the best part of a decade, but to see it so forcefully embraced by 
the government sends hugely helpful signals to boardrooms and investors around the world.’                            
Under the heading a ‘High Growth Low Carbon Economy’ the strategy argues falling clean 
tech costs have left economic arguments against climate action with nowhere to go. ‘Progress 
has altered the way that we see many of the trade-offs between investing in low carbon 
technologies that help secure our future but that might incur costs today,’ it states. ‘Actions to 
cut our emissions can be a win-win: cutting consumer bills, driving economic growth, 
creating high value jobs and helping to improve our quality of life’. Didn’t Blair once say that?  
www.businessgreen.com/bg/blog-post/3019440/clean-growth-strategy-a-peaceful-revolution-but-victory-is-not-yet-assured 
..and for heat networks ETI says nearly half of existing heat demand could  
be connected economically to green heat supply networks, up from 2% now, saving 
£30bn: www.eti.co.uk/news/savings-of-up-to-30-billion-could-be-realised-for-uk-heat-networks 

Concern over OFGEMs network charges…                     
Ofgem plans to change the basis of domestic ‘network charges’ so they’re no 
longer levied on a household’s net consumption but on its overall demand for  
electricity, including any generated on site. So, energy activist Alan Simpson  
says, ‘instead of rewarding households with solar PV - for reducing demand pressures on the 
grid - Ofgem wants them penalised. What Ofgem ignores is that up to 250,000 of Britain’s 
poorest households have had solar roofs installed by their local authority or housing 
association: all done in programmes to alleviate fuel poverty. Ofgem’s approach to ‘market 
fairness’ would reverse this, making the fuel-poor even poorer’: Morning Star, 11/11/17.                                                                                               
..and Electric Cars  might add 11 GW of V2G capacity: www.edie.net/news/6/EVs-could-
provide-11GW-grid-capacity-by-2030--research-claims But will they, or any sort of car, ever really be green?:  
www.dailymail.co.uk/news/article-5068585/Some-electric-cars-worse-polluters-petrol-diesel.html Trains, trams and 
other better ideas: www.sgr.org.uk/resources/cars-and-climate-change-decarbonising-passenger-road-transport 

BiFab The BiFab wind turbine plant at Methil, Fife, Scotland, faces 
closure, and, in protest, workers are mounting an occupation/work-in. BiFab 
employs over 1400 direct workers & contractors at Methil and 2 assembly 
works in Lewis: www.bbc.co.uk/news/uk-scotland-scotland-business-42010622 
https://news.sky.com/story/jobs-of-the-future-at-risk-in-bifab-dispute-gmb-union-11129234 
www.facebook.com/scottishtuc/videos/vb.193695877337/10155095026397338/?type=2&theater 

Solar heating pushed  The Solar Trade Association says ‘It’s time to look again 
at solar thermal. The strategic importance of this mature, proven technology is growing as our 
homes become more thermally efficient & require less space heating - we will continue to need 
hot water. The UK also needs to do much more to decarbonise heat, where we lag badly behind in 
Europe.’ It’s also scalable, suitable for small or large applications. And you can store solar heat.  
STA’s Leonie Greene says ‘One of the largest solar thermal schemes in the world, in Silkeborg, 
Denmark, provides a fifth of the heat for the district heating for a town of 43,000’. She adds 
‘Analysis by IRENA shows solar thermal could technically meet half of heat demand in the 
industrial sector. Indeed, half of industrial heat requirements are for medium to low temperatures, 
such as washing, drying, sterilising & pasteurising. This makes solar thermal, which can do very 
hot process steam, well suited to sectors where heating needs are below 250C, such as paper, 
chemicals, tourism, pharmaceuticals & textiles. The farming industry also offers great 
opportunities.’ The RHI provides support for solar thermal projects up to 200 kW, but not for 
PVT. www.solarpowerportal.co.uk/blogs/its_time_to_shake_off_solar_thermals_preconceptions 
New STA report: www.solar-trade.org.uk/wp-content/uploads/2017/11/solar-thermal-briefing-v6-MED-RES.pdf Also see: 
www.imperial.ac.uk/media/imperial-college/grantham-institute/public/publications/briefing-papers/2679_Briefing-P-22-Solar-heat_web.pdf 

MHI Vestas  
is to open an 
offshore wind  
blade painting & 
storage unit at 
the old Fawley 
oil-fired plant. 
plant,Soton. 

No power 
imports! 
Says the CPS:  
 

www.cps.org.uk/files
/reports/original/1710
20162824-
TheHiddenWiring.pd
f  Use UK gas best! 
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The future of gas - not much of one? 
Some see fossil gas as a bridge to a renewable future. Its use in the past 
has cut emissions, but Carbon Brief suggests that its future role may be 
limited, since most coal has already been displaced and renewables are 
now a better and lower carbon bet - unless CCS can revive it. They think 
that’s unlikely. And that gas use should fall - for heating as well as power 
production. But what about green gas instead of fossil gas? Not enough?   
www.carbonbrief.org/guest-post-is-gas-bridge-to-nowhere-for-uk-climate-policy 
See POSTs new, if a little timid, briefing on green gas for decarbonized heating: 
http://researchbriefings.parliament.uk/ResearchBriefing/Summary/POST-PN-0565 
There is also this useful report of consumer experiences with heat networks- 
currently limited to flats and the like and mostly older residents. Some users are 
none to happy with them, due to breakdown and control issues: 
www.gov.uk/government/publications/heat-networks-consumer-survey-
consumer-experiences-on-heat-networks-and-other-heating-systems   
If the idea is to spread, we have to do better.  
Whatever happened to the energy price cap? 
Maybe not until 2020 -unless Labour takes over! 
www.politicshome.com/news/uk/energy/house/house-magazine/91165/alan-
whitehead-government-bent-overseeing-rudderless 
Some energy data from the (current) government 
CfD and capacity market details - more to come 
www.gov.uk/government/uploads/system/uploads/attachment_data/file/663901/hc537-contracts-
for-difference-and-capacity-market-scheme-update-2017.pdf 
Grid security and balancing details - so far so good 
www.gov.uk/government/uploads/system/uploads/attachment_data/file/663894/hc536-statutory-
security-of-supply-report-2017.pdf 

EV pollution PM dust from tire & brake ware: 
https://eandt.theiet.org/content/articles/2017/03/particle-pollution-
from-electric-cars-could-be-worse-than-from-diesel-ones/  
10% of train power from direct PV! 
An Imperial College study says that partly solar 
powered trains are possible, with PV fed to rails:   
www.businessgreen.com/bg/news/3022461/strategic-materials-
for-a-low-carbon-future-from-scarcity-to-availability 

Old wind farm to be removed  
A dozen 140ft wind turbines on Kirby Moor (see pic 
right) in Cumbria, on the edge of the Lake District, 
are to be dismantled this summer, after a decision by 
South Lakeland District Council not to extend their operating license for another 
10 years. This follows a campaign by the Friends of the Lake District (FLD) & 
the Open Spaces Society (OSS), who argued that the turbines blighted views 
from within the Lake District National Park - it’s 800 meters outside.                                                  
FLD’s Laura Fiske said the decision set a precedent which would make it 
easier to resist applications from other wind farm operators to extend the life 
of visually intrusive turbines for which planning permission will soon expire. 
Kate Ashbrook, OSS general secretary, said: ‘We objected because the turbines are a severe intrusion 
in a wild landscape, highly visible from many directions and in particular from the Lake District 
national park’. She added ‘Now we need to make sure that every trace of the turbines is removed when 
the current consent expires next year, so that this magnificent common is restored to its former glory’. 
Well, one thing about wind turbines is that it’s easy to remove them, unlike the vast Sellafield nuclear 
complex, or the giant new NuGen 
nuclear plant now proposed nearby:  
www.thegwpf.com/britain-starts-dismantling-wind-
farms-after-successful-lake-district-campaign/ 
Maybe if the wind farm had been 
community owned there would have 
been fewer problems - see this roundup: 

Not smart  
The current type 
of smart meter 
sends your 
supplier your 
energy usage 
readings 
automatically and 
wirelessly each 
month, so you get 
accurate bills 
instead of 
estimated ones. 
Some also provide 
a Smart Energy 
Display (SED) to 
help you monitor 
your energy use. 
But the first 
generation of 
meters won’t 
work if you switch 
suppliers! The 
next generation, 
(SMERS2), due 
out next year, will. 
Though none as 
yet will switch to 
the cheapest tariff 
automatically!  
Much less oversee 
peer to peer power 
trading. Though 
later maybe:  
www.telegraph.co.uk/bu
siness/2017/12/04/energ
y-networks-unveil-plan-
17bn-smart-grid-boom/ 
And beyond that- 
what about tying 
in EV charging? 
www.edie.net/news/8/U
K-Power-Networks-
launches-autonomous-
project-to-facilitate-
electric-vehicle-demand/ 

 ACE now in ADE  
The UK’s Association 
for Decentralised 
Energy (ADE) and 
ACE the Association 
for the Conservation 
of Energy have decided 
to merge. ACE will 
continue as a brand, but 
the whole thing will be 
called ADE. 
www.decentralized-
energy.com/articles/2017/11/
historical-merger-set-to-
drive-uk-decentralized-
energy-momentum.html 
 

Powerwall/ 
PV limits 
You couldn’t use 
Tesla’s battery to 
get fully off grid:  
http://euanmearns.c
om/going-off-grid-
in-the-uk/ But why 
would you want to?  

 
 
 
 
 
Kirby Moor  

 Storage If the regulatory regime is upgraded to allow for 
the growth in deployment of storage technology, battery storage  
could grow 200-fold by 2021, from 60MW in 2016 to 12GW,  
says the All Party Parliamentary Group on energy storage and  
the REA. Otherwise it may only be 1.7GW. But it gets worse > 
 

www.r-e-a.net/upload/energy_storage_appg_report-_dec_2017_-_large_-_final.pdf 

>http://renew
s.biz/10

9398/rea-slam
s-uk-

storage-ow
n-goal/ 
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Next - on to 100%?  A new scenario for the UK  
Germany’s Energy Watch Group and Finland’s LUT have produced ‘100% renewable power 
by 2050’ scenarios for 9 global regions and some countries, including the UK/Ireland. Here 
is an outline of the latter, based, like the rest, on hourly power supply - demand modelling. 
   

 
Wind energy increasingly drives most of the system. Its share increases to about 59% in 2050, 
as it becomes the least cost energy source. Their presentation adds ‘The power system LCOE 
decline from 68.6 €/MWh to 47.7 €/MWh from 2015 to 2050, including all generation, 
storage, curtailment and parts of the grid costs. Beyond 2030 the LCOE further declines to 
47.7 €/MWh by 2050, signifying that larger capacities of RE addition result in a reduction of 
energy costs. After an initial increase, the investment requirements decline after 2040.’ 
It notes that the cost of storage contributes substantially (34%) to the total energy system 
LCOE, with batteries seen as the main element for backing up PV on a daily basis (~15TWh 
p.a. output by 2050), while significant gas storage is installed mainly to provide ‘seasonal’ 
(i.e. longer term) storage (nearly 16 TWh capacity by 2050), using SNG (6%) & bio-methane 
(94%), which appears in the power output chart above as bioenergy generation - although 
presumably some of this would be SNG from P2G, using excess wind-derived power. Hydro 
reservoirs provide complementarity with solar and wind but are also used as seasonal storage.  
www.researchgate.net/publication/320776623_Global_100_RE_System_Europe_-_UK_Ireland 
We will be looking at the main global 100% scenario in the next Renew. Meanwhile see:   
http://energywatchgroup.org/wp-content/uploads/2017/11/Full-Study-100-Renewable-Energy-Worldwide-Power-Sector.pdf 
 

*In a separate short study, Energy Matters says that to get firm 
power from the current UK wind and solar capacity, the UK would 
need 1.8 TWh of storage - for occasional wind/solar lulls. In the 
2050 EWG/LUT scenario, renewables expand by a factor of 4 or 
more, so, very roughly, the storage need could thus be more like 7 
or 8 TWh. The scenario above would seem to have that easily 
available from long-term storage, although it might need some 
extra gas turbines or fuel cells to deliver it as power: 
http://euanmearns.com/grid-scale-storage-of-renewable-energy-the-impossible-dream/ 
Another Energy Matters (EM) post, on the Helm review (see above), 
suggests that, if wind generators had to build & run Combined 
Cycle Gas Turbines (CCGTs) for balancing, as Helm would like, it 
would cost them a lot, though not as much as batteries: 
http://euanmearns.com/helm-and-the-death-of-uk-wind-and-solar/ 
Discussion: Batteries may be OK for as short-term buffers (as EWG/LUT say), but, yes, it would be costly to 
have lots of them to balance occasional long wind lulls, whereas CCGTs are cheaper. Crucially, they are already 
in place, and paid for! So EM is wrong: there’s no extra build cost. In fact, using them this way might make 
them more viable: otherwise they may soon not be able to run enough to be economically viable, since wind is 
cheaper! However, not all may be suited to fast, extensive, ramping up and down, and, depending on how well 
DSM does, we will probably need more balancing capacity anyway in time. But if so, why not build highly 
flexible low-cost open cycle gas turbines (OCGTs)? They would also provide a hedge against other shortfalls on 
the system - it’s not just wind that varies. So does demand and other plants can also go off-line unexpectedly.  
Clearly, backup is worth having - but it’s not just the responsibility of wind projects to pay for it: it’s a system 
level issue. And since, for this, the OCGTs (or CCGTs) would only run occasionally, emissions would be low, or 
zero, if they used stored biogas or P2G syngas. Same if fuel cells were used, and they’re also flexible - but costly.  

Energy saving in Industry  
Big savings are possible long-term, 
but a recent study of 30 UK  
companies found that, in their 
investment appraisals of energy 
efficiency measures, they tended to 
be risk averse: they focused on 
short-term economic benefits and 
incremental changes that wouldn’t 
interfere with production.  
www.gov.uk/government/publications/inv
esting-in-energy-efficiency-investigating-
the-total-costs-to-business Also see 
www.telegraph.co.uk/business/energy-
efficiency/renewable-energy-sources-for-businesses/ 
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New Nuclear The UK government should take a ‘significant stake’. Nuclear 
So says an Industrial Strategy Commission report from Manchester & Sheffield Universities: 
‘The stipulation that the nuclear new build programme should not receive direct government 
funding or subsidies has greatly reduced the government’s degree of leverage over the 
programme. Yet the government remains financially exposed through loan guarantees, and 
through contract-for-difference agreements. It indirectly guarantees very long-term revenue 
flows through commitments to the price consumers and industry will pay for electricity.’  
www.world-nuclear-news.org/NP-UK-state-should-invest-in-nuclear-says-report-01111701.html Also see above. 
Policy moves  Signs are that the Conservatives will not back any new plants in the same 
way as Hinkley: www.telegraph.co.uk/business/2017/10/03/government-rethink-hinkley-point-funding-
model-future-projects/ And, a bit convolutedly, while backing renewables, Labour’s energy 
shadow minister, Rebecca Long-Bailey, said ‘The argument about Hinkley that is forming 
provides a skewed and unfortunate perspective on the nuclear market that the Labour Party 
will seek to remediate as soon as possible.’ http://utilityweek.co.uk/news/labour-to-push-beyond-2020-target-
for-60-per-cent-renewable-energy/1313112 - .WdYq72Vlldt But she backed the stalled Nugen Moorside 
plan: http://press.labour.org.uk/post/165757097614/rebecca-long-bailey-speech-to-labour-party 
That may be since it has big implications for Cumbria - once a Labour stronghold! Some say 
that, similarly, some big unions have ended up as corporate stooges, backing jobs at all costs: 
www.theguardian.com/politics/2017/sep/26/labours-clive-lewis-accuses-nuclear-unions-of-being-voice-for-big-business 
However, Moorside looks likely to be delayed, even if funding emerges* and it does go ahead: 
www.energylivenews.com/2017/10/05/nugen-boss-says-cumbrian-nuclear-plant-will-be-delayed/ (*S. Korea may step in…) 
Hinkley also looks increasingly rocky - see PAC Box. It’s also got some mud disposal issues:  
www.theguardian.com/uk-news/2017/oct/14/hinkley-point-radioactive-mud-dumped-cardiff-severn-estuary - comment-106813736.  
More calls to abandon it: www.no2nuclearpower.org.uk/news/campaign-update/time-to-cancel-hinkley-point-c/ and 
www.no2nuclearpower.org.uk/wp/wp-content/uploads/2017/09/Time-to-Cancel-HinkleyFinal.pdf 
It was initially hoped to be running by 2017, but it slipped to 
2025. EDF now says it may be delayed until 2027 - 10 years late! 
It says the proposed follow up, the Sizewell EPR in Suffolk, may 
start up in 2031: www.powerengineeringint.com/articles/2017/10/outgoing-edf-
chief-predicts-2031-start-for-uk-nuclear-plant.html 
Really? See this Nuclear Free Local Authority briefing on new nuclear - a big financial 
mess: www.nuclearpolicy.info/wp/wp-content/uploads/2017/09/NFLA_New_Nuclear_Monitor_No49.pdf 

Next? SMRs NIMBied Polling by  
YouGov found that 62% of UK respondents  
would be unhappy living within five miles  
of a Small Modular Reactor, whereas  
only 24% would be unhappy living near an  
onshore wind farm, falling to 17% for a community-owned wind farm:                        
www.theguardian.com/business/2017/sep/18/most-britons-dislike-prospect-living-mini-nuclear-station 
*www.nuclearsectorjobs.co.uk/careers/news/rolls-royce_urges_progress_on_small_modular_reactor_competition/ 
 

Why nuclear? A Rolls Royce report on SMRs makes the connection between civil & military 
nuclear power quite clear. It says: ‘One particular application for deployment of the talent developed 
through the UK SMR programme would be in the ongoing maintenance of the UK’s independent 
nuclear deterrent. Currently, the UK Government is required to invest funding to sustain the skills and 
capability necessary for the maintenance of the Royal Navy’s nuclear submarine programme. Recent 
decisions in Parliament have committed the UK to continue with independent deterrence for another 
generation, and therefore the need to maintain the relevant skills and capability remains paramount.’  
www.rolls-royce.com/~/media/Files/R/Rolls-Royce/documents/customers/nuclear/a-national-endeavour.pdf  
For more on that, see SPRU’s evidence to the PAC Hinkley review - it’s not just SMRs: 
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/public-accounts-committee/hinkley-
point-c/written/70983.html There is clearly a lot of technical and skill set overlap - and potential for cross funding:  
www.theguardian.com/uk-news/2017/oct/12/electricity-consumers-to-fund-nuclear-weapons-through-hinkley-point-c and 
www.theecologist.org/News/news_analysis/2989401/small_nuclear_reactors_are_a_1950s_mirage_come_back_to_haunt_us.html 
Also see this overview: www.jonathonporritt.com/blog/small-modular-reactors-nuclear-industrys-latest-pipe-dream 
 

Fault line ‘There a risk we won't get new nuclear hooked up to the grid in time to back up renewable energy like 
wind power’..Tag line for a BBC Radio File on 4 programme in Oct. None of new plants are planned to do that! 

SMR images* 
from Rolls Royce  

 

Big Bug?  

PAC on Hinkley..  
A bad deal for consumers 
https://publications.parliament.uk/pa/cm20
1719/cmselect/cmpubacc/393/393.pdf and 
www.bbc.co.uk/news/business-42065837 

  

£50m now allocated 
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2. Global News 
Paris is not enough 
The climate change emission targets set by the 2015 COP21 
Paris Accord are ambitious, but are unlikely to be realized. Even 
leaving out the US exit, many of the national commitments (see 
right) may not be fulfilled, says a review published by Nature:   
www.nature.com/news/prove-paris-was-more-than-paper-promises-1.22378 
This may be a bit of ‘glass half empty’, but it’s true that, given 
the increasing political and economic pressures, it will be 
challenging to meet the ambitious targets. But here’s a plan:  
www.nature.com/news/three-years-to-safeguard-our-climate-1.22201*below 
Al Gore has also been doing the rounds on all this, with a new 
film, but some are not enamoured of his past policy record: 
www.counterpunch.org/2017/08/04/the-inconvenient-truth-about-al-gore/ 

Green power Auction successes 

 
Wind is also doing well averaging $20/MWh in good 
US sites: https://emp.lbl.gov/wind-technologies-market-report 

 
 

As can be seen contract auctions are doing well, leading to 
some very low contract prices - and are replacing FiTs. But that 
may not always lead to actual low price operating capacity: 
https://energyathaas.wordpress.com/2017/08/07/the-renewable-energy-auction-revolution/ 
Wind & PV have avoided $88bn in US health costs 2007-15: 

www.nature.com/articles/nenergy2017134.epdf   
The world has ~10x more renewable capacity than the US, so 
globally, updated to now, it may be ~$1tn saved, or more:  

http://timesofindia.indiatimes.com/india/climate-change-costs-india-10bn-every-year-
government/articleshow/60111361.cms 

 

Solar PV contract prices fall  
below $38/MWh/ in India 
and now to $17.7/MWh in Mexico! 
https://electrek.co/2017/11/16/cheapest-
electricity-on-the-planet-mexican-solar-power/ 

 

Wind prices 
also fall too  
 

Live global 
wind map 
www.windy.com/ 
 

Charts 
from 
IRENA 
 

*Why we must act fast 
https://cleantechnica.com/2017/11/14
/global-emissions-increase-2017-3-
stable-years/ and 
www.mission2020.global 
…and why we can: 
 82% in a global poll backed 
renewables. 93% in China: 
https://orsted.com/barometer 
Only 26% wanted more nuclear 
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The big global picture  

 

              
 

Regional  Investment Data from Bloomberg New Energy Finance 

 
All from http://euanmearns.com/worldwide-investment-in-renewable-energy-reaches-us-4-trillion-with-little-to-show-for-it/ 
 

Utility-scale PV has passed 100GW: https://renewablesnow.com/news/overview-utility-scale-solar-passes-100-gw-milestone-568170/ 
But the demise of the FiTs in the EU clearly had an impact. So did the recession everywhere. It seems to 
have picked up again most places (see 4 charts above) but has since dropped back in the US and China: 
www.renewableenergyworld.com/articles/2017/04/clean-energy-investment-drops-17-percent-as-china-us-scale-back.html 
Even so, it’s still leading to more capacity. As well as saving money on the costs of using fossil & nuclear fuel. 
Next: Jacobson et al have published an overview of their ambitious 100% renewables by 2050 139 
country study. It’s cheaper than BAU! www.sciencedirect.com/science/article/pii/S2542435117300120  
Same for LUT/EWGs 100% 2050 global scenario: http://climatenewsnetwork.net/100-renewable-electricity-in-reach-by-2050/ 
A very ambitious scenario - like Jacobson’s, well beyond what the IEA envisages. More in the next Renew. 
http://energywatchgroup.org/wp-content/uploads/2017/11/Full-Study-100-Renewable-Energy-Worldwide-Power-Sector.pdf 

Left: World electricity sector annual 
investment, by category. Thermal 
generation includes oil, gas, coal and 
nuclear. Renewable generation includes 
wind, solar, biomass, geothermal & other. 
Carbon Brief/IEA data through 2015;  
2016 data www.iea.org/publications/wei2017 
Energy Matters says investment is falling 
off due to support cuts, not just because its 
getting cheaper/kW. Well yes, it’s both! 
 

Global Power 
Investment p.a. 
 

Global Power Investment 
by country/region  BNEF 
 

 

 

It added ‘Approximately $US4 trillion, 
made up of $3 trillion in direct outlays for 
generating plants plus an estimated $1 
trillion for renewables-related network 
upgrades, has been invested in electricity-
sector renewable projects since 2000. As a 
result of these expenditures the percentage 
of renewable energy in the global 
electricity mix has risen from 19% in 2000 
to 24% in 2016 & global CO2 emissions 
have been cut by a small but unquantifiable 
amount over what they would otherwise 
have been- not much bang for the buck.’  
But there are health savings from avoiding 
fossil fuel use- maybe up to $1trillion 
globally. See the US data on p.14 above. 
 

..and by 2040  
World Energy Outlook 
IEA’s WEO 2017 www.iea.org/weo2017/ 
Renewables boom, but demand goes 
up by 30%, coal falls ~15%, while oil 
remains a big player and gas grows by 
45%! But emissions almost stabilise.. 
… 

So far.. 
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EU news  230 GW of offshore wind needed by 2045  
 

The Ecofys consultancy says that to meet EU climate targets, 180 GW of offshore 
wind will have to be deployed in the North Sea and another 50 GW in the Baltic  
& Irish seas, and the Atlantic Ocean - assuming a 50% reduction in total energy  
demand by 2045 with a 45% electrification level. It also wants a 2045 roadmap 
for flexibility options, such as energy storage, demand response & capacity  
reserves, to ensure grid stability with a higher share of variable renewables. More 
interconnection is also needed to pool these flexibility resources across the region. 
www.windpowermonthly.com/article/1441832/north-seas-region-urged-target-230gw-offshore-wind 
www.greentechmedia.com/articles/read/tripling-european-offshore-wind-growth-is-vital-and-possible 

Germany Small gains: www.dw.com/en/germanys-renewable-energy-use-rises-but-only-just/a-39513796 

But a way to go: http://m.dw.com/en/germany-risks-reputation-with-climate-goals-failure/a-40413092 
Big support: 95% of poll sample saw expansion of renewables as important or extremely 
important - up from 93% in 2016: http://fortune.com/2017/08/08/germans-renewable-energy-energiewende-subsidies/  
But, while renewables are growing, so is gas use-and imports, with Russia keen to help: 
www.bloomberg.com/news/articles/2017-07-03/german-addiction-to-russia-gas-
raises-alarm-in-merkel-s-backyard And Energy Matters - has doubt on 
exports: http://euanmearns.com/getting-rid-of-wind-energy-in-europe/ 
It does sell excesses, but why not, if its spare wind? That cuts 
emissions and should be counted as doing so. Though it’s also 
the case that Germany emission are growing, mainly due to 
increases from transport: www.platts.com/latest-news/electric-
power/london/german-carbon-emissions-seen-12-higher-on-transport-26784079 
That needs attention. So does coal use. But it perhaps wasn’t very helpful for Ed Davey, ex-
Lib Dem Energy Secretary, to say, on Germany’s FiT system: ‘I would compare the way we 
did subsidies with Germany, who will be spending a fortune on their solar power. They just 
went for it with no constraints’ (Prospect, Future of Energy supplement, Aug) A little OTT! 
Building the initial market fast using FiTs helped to cut costs, and accelerate the take up. But 
FiTs did pass on big costs (as in Spain too: see below), and are being replaced by competitive 
auctions - see Box. So it’s all change. See this book: www.palgrave.com/gb/book/9781137505927 
Spain Back in the game It’s reached 47% renewable power input.  
After the earlier freeze (see Box), over 5 MW of renewable capacity  
has been agreed following the second capacity auction last July, with  
nearly 4 MW of large-scale PV, and over 1 MW of wind. The first  
auction in May backed over 8 GW of wind & PV. The government  
said the low bid prices meant that no consumer subsidies would be  
needed, and that this capacity should enable Spain to meet its 2020 EU 
renewable targets: www.pv-magazine.com/2017/07/27/spanish-government-provides-
auctions-official-numbers-allocated-solar-capacity-reaches-3-9-gw/ 
Longer-term, Spain is aiming to become carbon-free, but shutting  
down coal is proving hard, given recent dry spells which have         Wind 21.8%, hydro 17.8%, PV 3.4% 
cut hydro output. A nuclear phase out would also require more than doubling wind capacity: 
www.platts.com/latest-news/coal/barcelona/spain-needs-clear-strategy-for-coal-nuclear-endesa-26778900 

France Macron’s cozying up to Trump last year was embarrassing, and he’s loosing votes - 
with it taking for ever to get a new energy policy out: www.bloomberg.com/news/articles/2017-08-04/green-power-
still-tied-up-with-red-tape-in-macron-s-france Including on the planned partial nuclear phase out. But recent 
PPE targets relayed by REW* imply total renewable energy capacity of 70 GW (low 
scenario) 77 GW (high scenario) by 2023, delivering 150 and 167 TWh of electricity per year 
respectively, and increased annual installation rates from 1 to 2 GW for solar and from 1 to 
1.8 GW MW for wind (though less offshore than expected), as part of the overall goal of 
increasing renewables share to 23% of gross energy consumption in 2020, and 32% in 2030. 
*www.renewableenergyworld.com/special-reports/special-report-renewables-european-union-prioritizing-access-member-states.whitepaperpdf.render.pdf 

Wind auction prices 
Prices hit a new low last year  
at €42.8/MWh average in the 
second on-shore wind auction, 
25% down from the 1st round :  
www.bloomberg.com/news/articles/201
7-08-15/german-onshore-wind-power-
costs-plummet-in-second-auction 

Spanish FiT An REW 
report* said the FiT cuts 
were due to ‘inadequate 
control over how much 
capacity was installed; 
especially with solar PV 
and CSP’. e.g. a €450/ 
MWh FiT was designed 
to incentivize 400MW of 
PV but led to 4.5GW, 
adding to the huge tariff 
deficit-still around €25bn 

 

EU target 
too low  as 
renewables 
get cheaper - 
it could be 
61% by 2030 
not the 49% 
planned:  
 

www.euractiv.com/
section/energy/new
s/rise-of-cheap-
renewables-
disrupts-eu-energy-
plans-for-2030/ 
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Solar Europe ‘Germany, Italy & the UK  
have around 71.5 GW of grid-connected solar power -  
nearly three-quarters of all capacity in Europe. But  
Spain & Portugal - whose capitals enjoy around 1,000 
hours more of annual sun than Berlin or London - have 
installed just 6 GW between them. “The contradiction 
is the sunniest regions in Europe have the lowest installed capacities for solar power”, Ansgar 
Kiene, an energy advisor at Greenpeace’s EU unit, told Euronews. “It’s not logical. We think 
there are interest groups that are hindering the flourishing & utilising of the solar potential.” 
www.euronews.com/2017/08/09/how-heatwave-hit-europe-is-going-cold-on-solar-power 
N. African solar power for EU…        
The original German-led Desertec idea may have stalled, 
but UK based Tunisian developer TuNur wants to build 
4.5 GW solar CSP plant near Rjim Maatoug, in the SW 
of the country, with the electricity sent to the EU via 
HVDC cables under the sea to Malta, Italy & France and 
then via grid links to the north. They say the first 250 
MW phase, with a €1.6bn connection to Malta, could be 
running by 2020. The generation cost is put at $101/MWh  
www.climatechangenews.com/2017/08/04/giant-solar-project-tests-sahara-eu-power-export-dream/ But who will fund 
it? Will it just be just a neo-colonial solar resource land grab? Or will Tunisia benefit?  
…and EU support for Africa The German Marshal Plan for Africa aims to 
focus on trade rather than aid, seeking to support local enterprises and create new markets and 
jobs in Africa, for young people especially, with renewables seen as central. Worthy stuff? 
www.bmz.de/en/publications/type_of_publication/information_flyer/information_brochures/Materialie270_africa_marshallplan.pdf 
But not all liked it: http://africasacountry.com/2017/03/germanys-marshall-plan-for-africa/  The EIP below is similar  
www.irishtimes.com/news/world/africa/aid-experts-wary-of-g20-s-
marshall-plan-for-africa-1.3147158 and 
www.igd.org.za/11792-germany-s-g20-presidency-and-the-africa-
compact-what-now-for-the-g20-africa-partnership   
 

Another EU approach to Africa  
The Brussels-based Bruegal think tank says ‘Europe has 
created a myriad of fragmented initiatives, limiting overall 
efficiency and leverage’. It suggests that Europe should 
better coordinate its existing programmes though an ‘EU 
Electrify Africa Hotspot’, attracting EU countries’ national 
programmes on a voluntary basis, although it could move 
from a clearing house to a pool of financial resources,  
including from the EIB, with ‘public -private partnerships 
aimed at crowding-in private sector investment into the sub-
Saharan African electricity sector - and most notably into 
mini - and off-grid solutions for rural electrification’: 
 http://bruegel.org/wp-content/uploads/2017/06/PC-17-2017_1.pdf 

 

EU External Investment Plan 
The European Commission has developed 
an External Investment Plan (EIP), which 
aims, amongst other things, to further 
boost private investment to support jobs 
and sustainable growth in Africa and in EU 
Neighbourhood countries, strengthening 
partnerships, promoting a new model of 
participation of the private sector, thus 
contributing to achieve the Sustainable 
Development Goals. €4.1bn from the EC  
hopefully attracting €44bn by 2020.. 
https://eeas.europa.eu/sites/eeas/files/factsheet_us_for
mat_eu_external_investment_plan_en.pdf and 
www.caneurope.org/publications/blogs/1410-the-
european-external-investment-plan-the-eu-s-flagship-
initiative-for-external-funding 

Research handbook on EU 
energy law & policy (ed) 
Rafael Leal-Arcas & Jan Wouters, 
Edward Elgar   Extensive analysis of 
EU energy policy issues, including an 
overview chapter by Dave Elliott 
looking at the wider energy choices. 
 

A Guide to EU Renewable 
Energy Policy (ed) Israel Solorio 
and Helge Jörgens  Edward Elgar 
More incisive analysis, focusing on 
renewables: www.e-elgar.com/shop/a-guide-
to-eu-renewable-energy-policy  
 

Cost of energy in Europe 
Middle East/Africa area  

Denmark & the EU  
The pioneering Samsoe Energy Academy 
celebrates the benefits of the EU- it says 
it helps sustainable energy at all levels: 
https://energiakademiet.dk/en/newsletters/
nyhedsbrev-nr-15/   
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USA Between 2007 and 2015 US CO2 emissions fell by 12%,              the world 
with a 20% decrease in electricity sector emissions, 50% of that 
due to gas replacing coal and 40% to renewables replacing coal. 
http://euanmearns.com/quantifying-the-causes-of-the-recent-decrease-in-us-co2-emissions/ 
But this trend may be slowed by new support for coal & nuclear: 
www.theguardian.com/environment/2017/oct/09/epa-scott-pruitt-abandon-clean-
power-plan-obama Though PV may be unstoppable: Elon Musk says 
the US can be run on 100 sq. miles of PV + his batteries for back 
up: www.entrepreneur.com/article/297414 But see this on his domestic 
Powerwall 2.0: www.windtaskforce.org/profiles/blogs/tesla-powerwall-2-0-for-
energy-storage-and-demand-reduction Even so, batteries & PV do well: 
www.renewableenergyworld.com/articles/2017/08/tesla-batteries-may-back-up-wind-farm-off-massachusetts-coast.html and 
https://nuclear-news.net/2017/07/24/fossil-fuel-utilities-in-a-death-spiral-as-they-fight-solar-energy-nevadas-rapid-increase-in-sun-power/ 
Floating PV too: www.newsdeeply.com/water/articles/2017/08/17/floating-solar-power-a-new-frontier-for-green-leaning-water-utilities 
RPS The US Renewable Portfolio Standard system continues, linked to about half of growth in 
US renewable electricity supply since 2000. Its role has lessened over  
time, only representing 44% of renewables capacity additions in 2016.  
But in some areas RPS stills play a key role, backing 70-90% of capacity  
additions in the W & NE in 2016: https://emp.lbl.gov/projects/renewables-portfolio/ 
Though the 2017 Energy & Natural Resources Act may shift the focus 
to fossil fuel, with wind & solar oddly being absent in the supply section,  
while the EPA is now set to scrap Obama’s Clean Power Plan. Coal should                                
benefit: US coal exports have already soared by 60%: www.reuters.com/article/us-usa-coal-exports-idUSKBN1AD0DU 

China curtailment problems With over 100 GW of PV in place, along with over 
150 GW of wind, China has been having problems with local overcapacity at times.  
 

Greenpeace said the PV curtailment rate across China rose 50% in 2015 and 2016, with over 30% of 
available power in the NW provinces Gansu & Xinjiang failing to reach the grid. Wind faced similar 
problems - much of the resource being in areas remote from loads with grid link access being limited. 
However, NEA, the National Energy Administration, has said that renewable power wastage has been 
improved, with curtailment rates for wind cut 7% & solar 5% in the first half of last year. Even so, the 
NEA said no new PV capacity will be added before 2020 in Gansu, Xinjiang & Ningxia provinces, 
and no new wind plants will be approved in Jilin, Heilongjiang, Gansu, Ningxia, Inner Mongolia & 
Xinjiang between 2017 and 2020, because of high power wastage. It also aims to set new technical 
standards on PV products to speed up technological progress & eliminate high cost low efficiency: 
www.nasdaq.com/article/china-to-discourage-high-subsidy-lowtech-solar-projects-20170727-02529 
The NEA is also continuing to curb coal: ‘Between 2016 & 2020, we plan to halt construction or 
suspend building of new power plants with a total capacity of 150 GW, & shut down  
20 GW of outdated capacity’: www.reuters.com/article/us-china-coal-utilities-idUSKBN1AI0MO 
Australia has backed off a 42% by 2030 renewable expansion plan:  
http://abcnews.go.com/Business/wireStory/australia-rejects-clean-energy-target-cheaper-power-50526729  
But it plans a super-highway with free EV charging bays beside the Great Barrier Reef: 
http://uk.reuters.com/article/us-australia-ev-highway-idUKKBN1AC17B 
Tesla’s 100MW/129MWh battery is now in place, but not all had been convinced:  
www.greentechmedia.com/articles/read/teslas-australian-battery-plant-has-no-business-case  
But it works: www.abc.net.au/news/2017-12-01/tesla-giant-battery-officially-launched-in-sa/9215318 
Japan Aerial pics of some of its PV arrays: www.bloomberg.com/news/photo-
essays/2017-07-13/japan-s-renewable-energy-revolution But there are overreach issues:  
www.pv-tech.org/news/up-to-100-japanese-solar-pv-firms-could-go-bust-this-year-report-finds It’s 
also testing a 2 MW wind to hydrogen project for fork-lift trucks/EVs: 
www.windpowermonthly.com/article/1440164/japan-plans-wind-driven-hydrogen-project 
India Wind booms: www.windpowermonthly.com/article/1440490/wind-booms-india 
Better Air-con vital: https://energyathaas.wordpress.com/2017/07/24/cooling-india/ 
Dubai CSP runs 24/7 to beat CCGT: www.independent.co.uk/news/world/middle-
east/solar-power-project-dubai-acwa-electricity-provide-night-no-sunlight-day-renewable-energy-a7846551.html 
Chile 390MW CSP plant: www.pennenergy.com/articles/pennenergy/2017/07/solar-power-solarreserve-receives-
environmental-approval-for-390-megawatt-solar-thermal-facility-with-storage-in-chile.html 
Wind & PV@£32.5/MWh av: www.windpowermonthly.com/article/1449200/renewables-push-prices-record-low-chile-tender 

Atlantic Link project  
 

A proposed 375 mile 1GW HVDC 
subsea grid link from Atlantic 
Canada to feed power from wind 
& hydro to the US grid at the now 
shut Pilgrim Mass nuclear site:  
http://utilitiesnetwork.energy-business-
review.com/news/emera-submits-bid-to-
construct-atlantic-link-subsea-cable-
connecting-massachusetts-clean-energy-
rfp-010817-5887664 

 

 

Asia  
Grass-roots 
EcoVillage 
projects in 
South Asia: 
www.inforse.org/
asia/EVD.htm 
 

Canada  
DP energy have 
9MW of tidal 
stream power 
planned & look to 
20MW by 2020. 
2020cby 2020,    

B
ay of Fundy 

Africa   
30% of its new power 
projects are Chinese 
funded/led- and more 
soon. Over half are 
renewables, mostly 
hydro so far:  
 

www.chinadaily.com.cn/busin
ess/2017-
06/23/content_29857084.htm
Trump is to continue 
with the USA’s $7bn 
Power Africa aid.  
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A Gross Miscalculation  
The IEA ‘underreports contribution solar and 
wind by a factor of three’ compared to fossil 
fuels, according an article by Erik Sauar. The 
point is that the IEA make use of primary 
energy data which, for fossil fuels, is the tonnes 
of fuel used by power plants, but for renewables, 
since you can’t really measure the input ‘raw’ 
energy, they just use the output energy. But 
strictly, to make sensible comparisons (e.g. of the 
relative carbon emission implications), we need a 
way to infer their primary energy. One way is by working out the amount of fossil fuel that 
would have to be used to produce the same energy output. Standard fossil plants are very 
inefficient, so you would need about three times more fossil energy input to get the same final 
output as from renewables. Hence Sauar’s claim that some renewables (wind and solar) are 
de-rated unfairly by around a third. So he grosses them up to give fairer primary energy 
figures. But not biomass - or nuclear. See the chart. BP does a version of this (using a 38% 
conversion), but for all non-fossil fuels, including nuclear. But it can get complicated: Sauar 
tries to work out the primary energy by tracking back through the generation process. Tricky. 
http://energypost.eu/iea-underreports-contribution-solar-wind-factor-three-compared-fossil-fuels/  
So there are still some methodological uncertainties. Indeed, evidently in response to Sauar’s 
article, the IEA produced an analysis which noted that ‘The IEA had at a point used the 
“partial substitution method”, based on the assumption that hydro, wind, solar electricity had 
displaced thermal generation. This involved using an average thermal conversion efficiency 
(e.g. 36%) to back-compute their corresponding “primary energy equivalent”. This made 
their shares in the primary energy supply greater (around three times as much). However, the 
principle was abandoned as it relied on arbitrary conversion factors and was creating some 
transformation losses inside the energy balance that did not really exist.’ Fair comment. 
www.iea.org/newsroom/news/2017/september/commentary-understanding-and-using-the-energy-balance.html 
But their primary energy data is still problematic. Maybe best to use output data! That’s what 
Michael Liebreich from Bloomberg New Energy Finance said in response to Sauar’s article: 
‘using primary energy to compare the contribution of different energy sources, rather than 
final energy, needs to be consigned to the dustbin. It rewards the least efficient technologies, 
making them seem irreplaceable, at the expense of modern renewables.’ The debate goes on.  
However, what is not in dispute is the rapid growth of capacity - for example for PV solar:  

 
 

Though Wiki Solar put the global PV total near 120 GW mid 2017: http://renews.biz/108270/solar-sights-on-120gw/ 
 

*But wind is also doing well. DNV GL say globally by 2050 wind will supply 36% of electricity from 
9 TW (14% of energy), PV 35% elec. (13% energy) from 15 TW. Renewables in all, 50% of energy, 
85% of elec.: www.windpowermonthly.com/article/1443539/renewables-forecast-provide-nearly-half-global-energy-2050  
As prices fall: http://newenergyupdate.com/wind-energy-update/us-wind-costs-set-drop-50-german-auction-prices-slump-25-equal-spain 

www.greentechmedia.com/research/report/global-solar-demand-monitor-q2-2017 

PV solar  
will continue to 
boom, globally, with 
China in the lead 
(with 39% of the 
world market)  
according to the 
mid-2017 edition of 
GTM Research’s 
Global Solar 
Demand Monitor.  
Growth will be at 6-
8% p.a. up to 2019. 

 

PV capacity   
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Will EVs & batteries save the world? 
You might think so, from following the media recently. If we are to stay  
locked into private car use, then EVs may help a bit and the collateral  
energy system/storage impacts of EV and batteries are being talked up.  
Batteries ‘change everything’ - a bold view ‘You almost need to       
 draw a line under what has come before and start again. There is no doubt that  
batteries completely & utterly metamorphose the market in that they make the  
uncontrollable controllable. It makes the arguments against 
renewable energy fall away.’ Nick Boyle, Lightsource PV:   
www.telegraph.co.uk/business/2017/07/29/electric-jolt-roused-big-oil/ 

 

Global EV boom predicted 
OPEC has boosted its forecast of electric-vehicle sales 
by 500% compared to 2016. The International Energy Agency has more than doubled its 
estimate about global EV sales. Meanwhile, BP Exxon, & Statoil all expect at least 100 
million EVs to hit the roads globally between 2030-2035. 
BNEF is even more bullish. It says 530 million EVs will 
be sold by 2040, representing about one-third of the 
market for cars. But car makers are more cautious! The 
world’s biggest auto makers are reportedly only planning 
to sell a combined 8 million electric cars per year by 2030: 
www.greentechmedia.com/articles/read/everyone-is-revising-electric-vehicle-forecasts-upward 
See also https://inhabitat.com/stanford-study-says-fossil-fueled-cars-will-vanish-in-8-years-as-big-oil-collapses/ 
 

Lithium limits if EVs boom as expected  http://euanmearns.com/lithium-reserves-use-future-demand-and-price/ 
There could be other material limits too: https://investorintel.com/sectors/technology-metals/technology-metals-
intel/us-vulnerability-mammoth-battery-disconnect-rare-earth-supply/ 
and https://seekingalpha.com/article/4027400-teslas-evolving-cobalt-nightmare 
But help may be at hand: www.renewableenergyworld.com/articles/2017/08/new-
source-of-energy-critical-lithium-found-in-supervolcanoes-stanford-researchers-find.html 
The inside stories - what Tesla did next  and Toyota too 
www.greentechmedia.com/articles/read/tesla-model-3-batteries-lithium-ion 
www.greentechmedia.com/articles/read/tesla-model-3-production-hell-elon-musk-ev 
See the comments sections - it’s disruptive technology time. 
www.axios.com/toyota-claims-breakthrough-in-electric-car-batteries-2465372501.html 

The bigger picture - it’s still all about energy  
Amory Lovins set out the ‘soft energy path’ idea in the 1970s. We’re on the way now, he says:  
https://www.rmi.org/wp-content/uploads/2017/05/2014%E2%80%94Amorys-Angle-Ramping-Up-Renewable-Electricity.pdf 
And see his digs against the dead-wood options: www.rmi.org/news/fourteen-alleged-magical-properties-
coal-nuclear-plants-dont-shouldnt-paid-extra-providing/ The politics also hasn’t changed much: also back 
in the 1970’s, environmental/anti nuclear groups were allegedly under the direction of Moscow, as 
Fred Hoyle once claimed. Moscow gold! Well the 1970s are back- we’re told that Russia is ‘pouring 
millions of dollars into anti-fracking campaigns across Europe & the U.S’: 
www.nationalreview.com/article/449717/anti-fracking-groups-russia-secret-funding-protects-kremlin-interests 
Global doom Apocalyptic views are also back in vogue- ecological & social disaster awaits 
unless radical changes are made- lower consumption & population growth, as well as all possible 
technical fixes: www.postcarbon.org/are-we-doomed-lets-have-a-conversation/ And some of it doesn’t 
sound far fetched any more- unless more action is taken there’s a 90% chance of a 2-4.9 C temp rise 
by 2100: www.nature.com/articles/nclimate3352.epdf with huge health impacts in Asia: 
www.theguardian.com/environment/2017/aug/02/climate-change-to-cause-humid-heatwaves-that-will-kill-even-
healthy-people and up to a 1 billion climate migrants: www.eco-business.com/news/climate-change-will-
force-mass-migration-of-1-billion-by-2100/ But see www.sussex.ac.uk/newsandevents/pressrelease/id/41428 
And you could just deny it all: www.thegwpf.org/content/uploads/2017/07/Clive-James.pdf 
 

And finally, on PV & aid: www.independent.co.uk/news/world/middle-east/israel-solar-panels-palestinians-seize-dutch-
government-donate-jubbet-al-dhib-area-c-a7820711.html and on China: 
www.paecon.net/PAEReview/issue71/Smith71.pdf 

 

 

Batteries 
not included?  
 

There are other grid 
balancing options: 
www.greentechmedia.
com/articles/read/is-
the-battery-rush-
distracting-us-from-
better-options-for-the-
grid and  

EV review                          

Irena looks to 160 
million EVs by 
2030, using 1.5% 
of global power. It 
says EVs will help 
renewables:  
www.irena.org/Docum
entDownloads/Publicat
ions/IRENA_Electric_
Vehicles_2017.pdf 

 

Li-ion Boom www.pv-
magazine.com/2017/08/03/
lithium-ion-batteries-
below-200kwh-by-2019-
will-drive-rapid-storage-
uptake-finds-ihs-markit/ 
 

www.euractiv.com/sect
ion/electricity/news/sto
rage-not-
fundamentally-needed-
for-future-power-grid-
scientists-say/ 
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Global Nuclear News 
US collapse Last year’s decision to halt construction of the 40% finished VC Summer 
AP1000 plant, after $9bn had been spent on it, was a blow to US nuclear expansion hopes:  
www.bloomberg.com/news/articles/2017-08-01/fate-of-new-nuclear-in-u-s-now-rests-on-one-utility-in-georgia             
Duke Energy also cuts plans for 2 AP1000s in S. Carolina, but the Vogtle project soldiers on: 
www.world-nuclear-news.org/NN-Georgia-Power-recommends-Vogtle-completion-3108178.html 
Meantime, the Yucca mountain n-waste disposal project, blocked by Obama, may be revived:  
www.world-nuclear-news.org/RS-NRC-aims-for-informed-decisions-on-Yucca-Mountain-09081701.html 
But the DoE says the market & regulatory regime may have to be revised to keep nuclear going: 
www.world-nuclear-news.org/NP-US-energy-department-calls-for-market-reforms-2408174.html 
Asian growth www.scientificamerican.com/article/nuclear-power-heats-up-in-asia-cools-in-the-west/ 
Though this WNA-based account is now dated - e.g. given Vietnam’s decision not to go 
ahead with a plant and the phase out plans in Taiwan and S. Korea - though note the 
latters recent backsliding: www.asahi.com/ajw/articles/AJ201710210013.html But certainly 
Japan hasn’t just ‘scaled back plans’ for nuclear expansion, as is claimed. It just hopes to get more 
old ones back on line, so they can supply 20-22% of power by 2030, up from 2.2% now. Unlikely 
given the opposition, and much less than the 29% pre-Fukushima - where there are still big issues on 
radioactive water release: www.rt.com/news/396358-fukushimas-radioactive-water-released-ocean/  
While its clearly testing the waters on nuclear, the government has not dared mention new  

plants: www.world-nuclear-news.org/NP-Japan-accepts-nuclear-policy-guidance-document-2507174.html 
Russia nuclear tech exports: www.japantimes.co.jp/opinion/2017/07/27/commentary/world-
commentary/russia-unrivaled-nuclear-power-plant-exports/ Poland to go nuclear, with China’s help.  
German load-following issues: www.euractiv.com/section/electricity/news/german-nuclear-damage-
shows-atomic-and-renewable-power-are-unhappy-bedfellows/ Varying output to balance renewables isn’t wise..  
France phase-out plan call: www.reuters.com/article/us-france-power-nuclearpower-idUSKBN1A00SC 
But it’s to be revised: www.world-nuclear-news.org/NP-France-to-review-nuclear-reduction-target-07111702.html 
Though the nuclear safety regulator has asked EDF to examine the manufacturing records of all 
components produced by the Avera Creusot forge in use at its operating nuclear power plants: 
www.world-nuclear-news.org/RS-EDF-ordered-to-check-component-records-1708174.html 
Spain After a long battle, the Garoña BWR, its oldest nuclear plant, is to be decommissioned 
Next SMR hopes: www.technologyreview.com/s/608271/small-reactors-could-kick-start-the-stalled-nuclear-sector 
Though US progress is slow: http://climatenewsnetwork.net/new-nuclear-designs-remain-elusive/ 
But thorium is back: www.thoriumenergyworld.com/news/finally-worlds-first-tmsr-experiment-in-over-40-years-started 
..but fusion - not until 2050s A long wait: www.bbc.co.uk/news/science-environment-40558758 
But progress claimed in China - with the Express fearing that the UK will loose its Culham/JET lead: 
www.express.co.uk/news/science/830474/Nuclear-fusion-China-Britain-clean-energy-Joint-European-Torus-Culham-Science-Centre 
Fission-fusion hybrid: www.power-technology.com/features/featurefusion-fission-hybrids-nuclear-shortcut-or-pipe-dream-5893935/ 

Unabated dreaming The long-term potential of nuclear power remains high, according to 
the International Atomic Energy Agency's latest high case projection, which sees global 
nuclear generating capacity increasing 123% by 2050 compared with its current level. 
www.world-nuclear-news.org/NP-Nuclear-capacity-could-more-than-double-by-2050ys-IAEA-0808174.html 
And it would cut CO2 emissions: www.nature.com/nature/journal/v548/n7667/full/548281d.html 
Well yes, but it takes time and renewables can do it cheaper & faster, with no radioactive 
waste/leak/accident risks. And no CO2 from reactor fuel mining & processing activities: 
www.frugeo.co.uk/TYPESET_GLS4_Paper-1.pdf And on new tech, see the demolition of the case 
for Gen IV/SMRs at: http://reneweconomy.com.au/james-hansens-generation-iv-nuclear-fallacies-and-fantasies-70309/ 
 

HoNESt (History of Nuclear Energy & Society) is a 3 year Euratom backed interdisciplinary research 
project aiming ‘to understand how societies have engaged with nuclear energy, & how the nuclear energy 
sector has engaged with societies, and how this has changed over the course of the past 60 years’. It’s 
produced an interim study with short national histories. Some are quite illuminating e.g. it says that ‘after 
Austria’s ‘no’ to nuclear power [in a referendum in 1978], supporters of nuclear power raised fears of 
steeply rising of energy costs, and a shortage of electricity supply. Nevertheless, there were no negative 
effects on the Austrian economy’. http://honest2020.eu/sites/all/themes/Porto_sub/downloads/Summary_short_country_reports.pdf 
More honest? Direct nuclear advocacy- though it ought to be an electric van: www.gofundme.com/nuclear-bus See Forum 

The bottom line Weapons system links: http://energypost.eu/nuclear-power-weapons-and-national-security/ 

 

The reality..  
WNISR 2017 
www.worldnu
clearreport.org 

 
Japan-wind  
& nuclear  

Re-shut  
www.greenpe
ace.org/japan/j
a/news/press/2
017/pr201712
011/ 
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3. Forum  Odds and ends for you to chew on    Comments welcome  

Sustainable Energy for All  
Innovation, Technology & Pro-Poor Green Transformations          
A new academic book from Routledge develops a ‘socio-
technical’ approach to energy transformation, drawing 
heavily on the development and performance of the private 
sector-led off-grid solar PV market in Kenya. Authors 
Ockwell & Byrne say ‘a strategic policy-driven approach, 
which focusses at a systemic level, building national 
innovation systems through bottom-up and often incremental 
processes of technological capability-building, can lead to 
much more rapid and sustained processes of sustainable 
technology transfer, development and diffusion - with myriad 
accompanying economic benefits’. That view is explored 
more generally in a new book by Terry Cook & Dave Elliott 
‘Renewable Energy: from Europe to Africa’ out soon. 
Video updates More academics! Prof. Dave 
Elliott’s presentation on renewables at last years CND event:             
www.youtube.com/watch?v=nLuXUecl3RY&t=50s (after introductions by the conference and session chairs)     
Prof. Godfrey Boyle followed on, looking globally: www.youtube.com/watch?v=EEtR6Bc3gyk 
And by non-academic Goldman Sachs: www.facebook.com/goldmansachs/videos/10105286214695180/ 
US Power co-ops: www.shareable.net/blog/how-electricity-cooperatives-in-the-us-are-paving-the-way-
for-a-renewable-future and a video on community benefits from wind projects in Australia: 
www.facebook.com/AustralianWindAlliance/videos/1319812394793985/ However, Willem Post is not 
keen on them for Vermont, or it seems, on Vermont’s 90% green energy by 2050 plan: 
www.windtaskforce.org/profiles/blogs/gmp-and-vermont-s-90-renewable-energy-plan-by-2050 

How do renewables look to the oil majors? Far off.. 
Wood Mackenzie consultants have produced an interesting review of what the prospects for 
renewables look like from the perspective of oil/gas majors. They say ‘the entire global 
market for wind and solar is currently just 4% that of oil and gas, but is set to grow at a rapid 
rate & much faster than oil demand. By 2035 annual revenues from wind and solar will be 
around one-twelfth those of oil and gas in our base-case; a ‘carbon constrained’ scenario 
would result in much greater penetration.’ So it can’t just be ignored and they estimate that ‘a 
spend of US$350 bn on wind & solar out to 2035 is needed for the Majors to replicate the 
12% market share they hold in oil and gas. But even this ‘bull’ scenario would lift  
renewables to just 6.5% of the Majors’ production in 20 years time, indicating 
 how long it will take to establish critical mass in portfolios.’ www.greentechmedia.com 

..and to the nuclear lobby? A threat                          As As 
the prospects for nuclear worsen, with even S. Korea 
now exiting it, & renewables booming, pro-nuclear groups 
like Environmental Progress, Energy for Humanity, Bright 
New World & Mothers for Nuclear want to stop to rot! 
www.theenergycollective.com/mzconsulting/2411298/advocating-nuclear-power-time-right   
They’re very much in the minority (as were green energy advocates once), but are trying hard, 
using eco-arguments: www.amazon.com/Campaigning-Clean-Air-Strategies-Pro-Nuclear/dp/0989119041 
The mainstream US nuclear /coal lobby meanwhile is using more conventional grid supply arguments: 
www.npr.org/2017/08/24/545722857/coal-nuclear-power-would-benefit-from-energy-departments-power-grid-study 
 

Bitcoin bites The block-chain based encryption system for e-credit transfer is very energy intensive: 
www.pri.org/stories/2017-12-20/bitcoins-sky-rocketing-energy-use-viral-story-we-checked-math 

 
Dave Andrews, a UK d-i-y wind 
pioneer, at Comtec in Bath in 1973… 
 

How it all started…  

 

French film 
noir on nuclear 
worker’s lives: 
www.youtube.
com/watch?v=
G_0kYJ8izhQ 

Environmental 
Progress/Energy 
for Humanity pro 
nuclear tour van- 
oops not an EV! 
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ARPA-E bites the Dust - as Trump hits the DoE   
Trump’s attack on the US Department of Energy has included a cut for the budget of its 
innovative advanced energy project research agency, ARPA-E. Reporting on this and the 
other cuts, Vanity Fair noted that ‘ARPA-E was conceived during the George W. Bush 
administration as an energy equivalent of DARPA—the Defense Department’s research-grant 
program that had funded the creation of G.P.S. and the Internet, among other things. Even in 
the D.O.E. budget the program was trivial—$300 million a year. It made small grants to 
researchers who had scientifically plausible, wildly creative ideas that might change the 
world. If you thought you could make water from sunlight, or genetically engineer some bug 
so that it eats electrons and craps oil, or create a building material that becomes cooler on 
the inside as it grows hotter on the outside, ARPA-E was your place. […] The idea behind 
ARPA-E was to find the best of these ideas that the free market had declined to finance and 
make sure they were given a chance. Competition for the grants has been fierce: only two out 
of every hundred are approved.’  ARPA-E has, it said ‘won the praise of business leaders 
from Bill Gates to Lee Scott, the former C.E.O. of Walmart, to Fred Smith, the Republican 
founder of FedEx, who has said that “pound for pound, dollar for dollar, activity for activity, 
it’s hard to find a more effective thing government has done than ARPA-E’.’ But it reports 
‘Trump’s budget eliminates ARPA-E altogether’. The rest of the article is if anything even 
more worrying: like many other US Government Departments, the DoE is being hollowed out 
and sidelined. Scary stuff- not on the scale of Henry Tudor’s dissolution of the Monasteries or 
the Spanish inquisition, but getting there, with attempts to impose blocks on climate heretics: 
www.vanityfair.com/news/2017/07/department-of-energy-risks-michael-lewis  

Energy Return on Energy Invested The amount of energy you need to 
get useful energy from some fossil fuel has risen dramatically as high quality reserves have 
got harder to access. So we are getting less energy out. A new study offers price-based 
estimates of global historical fossil fuel EROEIs (lifetime output/input): maximum EROEIs 
were reached in the 1930s-40s for oil and gas, at around 50:1 and 150:1 respectively, and are 
now around 15:1 and 50:1, although the max EROEI of global coal is still to come- and is put 
at around 95:1, and will be reached some time between 2020-2045: odd, but open cast strip 
mining uses less energy than deep mining. The paper says EROEIs for renewables are 
generally lower. That’s odd too- wind, hydro & PV systems don’t need fuel inputs for their 
operation, just energy to build them. We’ve seen 200:1 quoted for long-lived hydro plants, 
80:1 for wind on good sites, 25:1 for PV. Moreover, 
crucially, they won’t fall over time, as with fossil or 
nuclear fuel based systems. PWRs have EROEIs of ~ 
15:1, but, despite better extraction/enrichment tech, 
that is likely to fall to maybe 5:1 as high grade 
uranium ore reserves diminish. While EROEIs for 
renewables should rise, as the technology improves.. 
www.researchgate.net/publication/315793343_Long-
Term_Estimates_of_the_Energy-Return-on-
Investment_EROI_of_Coal_Oil_and_Gas_Global_Productions/ 
 

The US nuclear collapse is striking  
It transpires that there were many problems, apart 
from finance, with the now abandoned VC Summer 
project-  Bechtel has pointed to ‘flawed construction 
plans, faulty designs, inadequate management and 
low worker morale’: www.world-nuclear-news.org/C-US-
governor-releases-report-on-VC-Summer-flaws-06091701.html   
So there’s just one new project left: Vogtle in Georgia:  
www.nytimes.com/2017/08/31/business/georgia-vogtle-nuclear-reactors.html  
But let’s no gloat. Renewables also have their problems. For example, hydro can have big 
eco-impacts and it is not that flexible e.g. in California grids- and that can impact on prices:   
https://energyathaas.wordpress.com/2017/08/28/is-solar-really-the-reason-for-negative-electricity-prices  

PV Desalination in Gaza 
The urgent drinking water crisis in 
Palestine’s Gaza Strip was meant to 
be helped by a new EU/UNICEF- 
backed 1.2MW desalination plant, 
with PV solar supplying power- but 
only at most 12% of it. Sadly, fuel 
shortages in this beleaguered zone 
mean it’s only operating at a low 
level. But there are plans for PV to 
be expanded to supply 80%:   
www.ochaopt.org/content/largest-
seawater-desalination-plant-opened-gaza 
Notifariaway:iwww.technologyreview.com
/s/534996/megascale-desalination/ 
Andisoonimaybeithis:iwww.sciencedaily.c
om/releases/2017/06/170619165423.htm 

Yet more disguised thorium promotion: 
www.youtube.com/watch?v=GAiHtrWHxK0 
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Auctions unravel in a race to the bottom        
Competitive renewable capacity auctions are all the rage, replacing Feed In Tariffs- since 
they look to force prices down. There’s certainly been some low winning bids, with, for 
example some PV projects getting contracts below $30/MWh in Chile. However, that doesn’t 
mean all these projects will be built- some may have bid too low to be viable in the event. 
That’s what happened back in the days of the NFFO in the UK. It’s too early to say if it’s the 
same now, but 25 wind and solar projects that won contracts under Brazils renewable energy 
capacity auction process have been abandoned- 557 MW in all, 250 MW of solar and 308MW 
of wind. The decision was taken ‘because a high number of projects which were contracted in 
Brazil’s first reserve energy auctions between 2014 and 2015 have remained idle or unbuilt’. 
That may be due to falling demand for power, as the Brazilian economy retrenched, but that’s 
just the sort of problem that inevitably faces competitive market-based support systems.    
www.enerdata.net/publications/daily-energy-news/aneel-cancels-5574-mw-solar-and-wind-projects-brazil.html 
 

 
 

The Global Warming Policy Forum recently portrayed the climate debate as a reflecting 
‘Manichean paranoia,’ a term used by the late US statesman Zbigniew Brzezinski to describe 
a worldview in which your opponent is considered to be malign and willfully ignorant, 
whereas your own side is noble and uniquely enlightened. Well maybe, though it’s hard to see 
how the CO2 rise shown above has any other explanation than mankind’s activities. And its 
even harder to see GWPF as ‘enlightened’ or ecumenical, as witness this BBC interview with 
it chair, Nigel Lawson attacking Al Gore- though he too is also pretty uncompromising: 
www.carbonbrief.org/factcheck-lord-lawson-inaccurate-claims-about-climate-change-bbc-radio-four 
The partisan debate goes on: https://cliscep.com/2017/08/11/peter-stott-being-economical-with-the-truth/ 
and: www.desmog.uk/2017/08/14/climate-science-denial-group-gwpf-admits-it-used-false-temperature-graph  
though this offers a synthesis: www.forbes.com/sites/startswithabang/2017/07/26/heartlands-6-reasons-to-
be-a-climate-change-skeptic-are-six-demonstrable-lies/#723d43856189    
However, climate science apart, the deeper reality may be that the  
climate debate (and denial) is really just a front or a proxy for more  
fundamental disagreements about which way to go in energy terms- 
centralised corporate fossil-based energy technology, and perhaps  
nuclear, versus decentralized/green energy. Certainly the GWPF  
and its ilk spend much of their time trying to undermine renewables. 
Although the Trump regime seems to be taking it well beyond that  
into serious climate change denial, even trying to ban the use of the  
concept- though it is true that not all extreme weather events are necessarily climate related: 
www.theguardian.com/environment/2017/aug/07/usda-climate-change-language-censorship-emails 
But this sounds pretty solid: www.ametsoc.net/sotc2016/StateoftheClimate2016_lowres.pdf 
and this, unwise: http://dailycaller.com/2017/08/15/trump-to-repeal-obama-executive-order-on-sea-level-rise 
Trump flip flops www.wsj.com/articles/trump-administration-wont-withdraw-from-paris-climate-deal-1505593922 
Science also flip-flops: www.nature.com/news/limiting-global-warming-to-1-5-c-may-still-be-possible-1.22627 

The Climate debate 
CO2 is at an all-time high, climate changes seem to 
be accelerating, but not everyone sees it that way…   

Co 
..and remedies 
vary wildly  
 

www.npg.org/wp-
content/uploads/20
16/12/Impact-US-
Pop-growth-global-
climate-change.pdf 

Threats are clear 
http://geology.com/sea-
level-rise/netherlands.shtml 
 

Climate hits Power 
Cooling water shortages 
will hit EU fossil and 
nuclear plants by 2030: 
www.sciencedaily.com/releases/
2017/07/170725090106.htm 
Hydro also, but non-
thermodynamic cycle 
renewables like wind & 
PV are fine.  


