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Element Energy, a consultancy focussed on the low carbon energy sector 

• Our work with public sector clients, from local authorities to national government departments, and 
international NGOs has influenced energy policy decision making

• Private sector clients encompass both start-ups looking to commercialise and large multi-national 
corporations

Energy Networks Energy Systems
CCUS  and Industrial 

Decarbonisation 

Hydrogen and Fuel Cells Low Carbon Transport Built Environment
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Centre for Alternative technology (10 years ago)
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There really has been excellent progress



5

…but is everyone ready to acknowledge this?

(1) Sergey Paltsev, MIT, Energy Scenarios: The value and limits of scenario analysis, 2016

The IEA have never been guilty of over-forecasting renewables 
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The IEA have never, ever been guilty of over-forecasting renewables

https://zenmo.com/photovoltaic-growth-reality-versus-projections-of-the-international-energy-agency-with-2018-
update/
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IEA applies a correction: 
Making PV more expensive!

https://zenmo.com/photovoltaic-growth-reality-versus-projections-of-the-international-energy-agency-with-2018-
update/

Levelised cost of Energy versus “Value Adjusted” Levelised Cost of Energy 

GTM research 

global average
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RES cost-down curves (learning rates) have been high and sustained…

(1) http://trancik.scripts.mit.edu/home/wp-content/uploads/2015/11/Trancik_INDCReport.pdf

(2) http://www.irena.org/DocumentDownloads/Publications/IRENA_Power_to_Change_2016.pdf

Photovoltaic(1) (22%) & Wind(2) (12%)  Learning Rates are high relative to other power technologies

Best fit line 
learning 
rate 22%
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http://trancik.scripts.mit.edu/home/wp-content/uploads/2015/11/Trancik_INDCReport.pdf
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The benefit of repeated deployment: 
Innovation, learn-by-doing, low risk

https://www.andrew.cmu.edu/user/ilimade/Ines_Azevedo/papers/Rubin_2015.pdf

https://www.nao.org.uk/wp-content/uploads/2016/07/Nuclear-power-in-the-UK.pdf
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Norway: one month in 2018, 50% of new car sales were plug-in
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Electric car sales are surging:
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The Grid is turning upside down

A bullet from a shooting star, Alex Chinneck
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Context from electricity utility planning: 
History = system sufficiency based on reliable capacity
Future = renewables means system stability based on flexibility

Figures for the UK. (*) Renewable Energy deployment has driven 104Bn Euro write down in value of European Electricity 
utilities since 2010. Financial Times 22/05/2016

Baseload: -3%/year

Coal

Flexible capacity: +7%/year

Gas

Nuclear

Gas engines Storage

Open Cycle Gas 
Turbines

Demand Side 
Response

Interconnectors Electric vehicles
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Batteries are on a trajectory to replace peaker plants
and to compete with baseload (with PV, in Australia)

Wood Mackenzie, GTM Research
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Solar, EV, batteries: Technologies, not fuels

The future of solar energy, An interdisclipinary MIT study 2015
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Developing countries may become exporters of renewable E-fuels

Towards Fossil-Free Energy in 2050, a report by Element Energy, Cambridge Econometrics, for European 
Climate Foundation



18

Lessons from Kodak
The incumbent, with the most knowledge, may be most constrained

Even when you want change, you can’t make it happen

• “I want to make it very clear that we 
knew digital was coming….we knew 
we had to replace film, but the 
problem was earnings from film” Jim 
Patton, former Kodak executive

• “If 95% of your revenue is coming 
from your established line of business, 
your stock price will come under siege 
if you divert resources from 
established businesses” Andrew 
Saltzman, former Kodak Executive.  
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Diversification and acquisitions should be a good thing
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LEGACY: The perception of the speed of transition can influence OEM 
behaviour and therefore the market outcome

Influence of supply side on transition

Time from introduction

Market  

share of 

EVs

If auto OEMs believe the transition will 
be rapid; the accelerated depreciation 
of their technology base, combined 
with concerns over market share, 
means it is in shareholder interest to 
rapidly deploy new technology

If auto OEMs believe the transition can 
be slowed down; then value retained in 
existing technology base (diesel) and 
retaining market share, means it is in 
shareholder interest to limit 
make/model availability

Unstable 
region: 

risk is high
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What changed with EVs?
An uncontainable near-term problem AND a technical solution

Impacts and mitigation of excess diesel-related NOx emissions in 11 major vehicle markets, Nature
volume 545, pages 467–471 (25 May 2017)

Dieselgate – immediate and tangible A technical solution: TESLA masterplan

• Medical science determined there was no 
safe limit on Particulate matter + NOx is a 
major precursor to particulate 
generation(*).

• ICCT testing determined that most 
manufacturers were exceeding Euro 
particulate standards by x 4.5 on average

• Adopting and enforcing next-generation 
standards (more stringent than Euro 6/VI) 
could nearly eliminate real-world diesel-
related NOx emissions in these markets, 
avoiding approximately 174,000 global 
PM2.5- and ozone-related premature 
deaths in 2040 Time from introduction

EV 

market  

share
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EV transition: Job losses will be real, more tangible as they are near-
term than the net jobs created

• (*) via Süddeutsche Zeitung

• (~) Fuelling Europe’s Future

Auto OEMs: Slow down decarbonisation

• Electric vehicles will mean auto factories 
can have a final assembly area that is half 
the size, requires half the capital 
investment and 30 percent fewer labour 
hours per car.

• “This report makes it clear that overly 
stringent CO2 targets, as well as 
unrealistic sales quota for battery electric 
vehicles (the so-called ‘benchmarks’), 
could lead to serious structural problems 
across the EU,” ACEA secretary general 
Erik Jonnaert

• VW CEO Herbert Diess claimed the 
industry could crash and lose 100,000 
jobs “The transformation in speed and 
impact is difficult to manage.[…] Such an 
industry can crash faster than many 
believe”(*)

Long term benefit if rapid decarbonization

Substantial net jobs benefit in Europe but 
only if there is commitment to a market for 
EVs which will encourage battery 
manufacturing (~)
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When is the right time to introduce BATs?
(Best Available Technologies)

Technology Innovations and Experience Curves for Nitrogen Oxides Control Technologies, Yeh et al.

J. Air and Waste management Association 55:1827 - 1838

Innovation and patent activity on NOx emissions was greatest after a market is secured (1)

• History shows that a stable market demand can provide secure foundations for ongoing R&D

• R&D will produce the cost down and process improvements

• But market confidence underpins the R&D

Best available technology 
legislation occurred in early 

1970’s (US)
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Incremental changes can add up to something of national 
significance – the potential role of EVs in the power sector


