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A s you may be aware, nearly  
nine months ago Ethical Corporation’s parent  
company (FC Business Intelligence) was  
acquired by Thomson Reuters.

I’m pleased to announce that the transition of 
‘Ethical Corporation’ to the sustainable business 
division of ‘Reuters Events’ becomes official this 
month, starting an exciting new chapter in our 
20-year journey.

THE NEXT PHASE AS PART OF REUTERS
For several years, we have been tasked by key 
stakeholders to break free of the ‘sustainability 
echo chamber’ and drive change across all 
areas of business. There are still large swathes 
of businesses that do not know what the SDGs 
are, what ESG stands for or what the Paris 
Agreement is.

We now have a tremendous opportunity ahead 
of us as we become part of Reuters  
– the world’s most trusted news brand known 
for its integrity, independence and freedom 
from bias – to accelerate the transformation 
of business behind a clean, sustainable and 
inclusive economy.

And work is already underway with our new 
colleagues to bring our analysis, discussions  
and events to new communities.

Over the coming months you will see that 
‘sustainable business’ is a key pillar within 

Reuters and I’m excited by how we will help you, 
and your peers, in the coming months with new 
analysis, data-points and discussions to help 
accelerate the transformation of business.

REUTERS EVENTS
Ethical Corporation was founded 20 years  
ago with a mission to help businesses  
around the world do the right thing by their 
customers and the planet. Through our globally 
renowned magazine, website and world-leading 
conferences, Ethical Corporation has provided 
independent, honest and busines-critical 
insights that have helped businesses re-align 
their business behind a sustainable business 
footing.

We will continue with our unwavering 
commitment to provide the world’s leading  
platform to drive honest and frank discussions 
on how business can transform and deliver a 
sustainable business fit for the 21st century.

Thank you for your ongoing support and 
partnership.

I know that I speak for the entire Reuters 
Events team when I say that we look forward  
to an exciting future together.

If you have any questions, please do contact  
me directly.

Very best wishes,

LIAM DOWD
Managing Director – 
Sustainable Business
Reuters Events
Liam.dowd@
thomsonreuters.com

Letter from  
managing director

Liam Dowd

mailto:Liam.dowd%40thomsonreuters.com?subject=
mailto:Liam.dowd%40thomsonreuters.com?subject=
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Along with the redesign of the magazine 
this month, reflecting the new ownership by 
Thomson Reuters, readers may notice that we have 
added the definite article to the title, so we are now 
The Ethical Corporation.

The change is subtle, reflecting the fact that 
we will continue to offer the same high calibre of 
independent journalism and expert analysis that we 
have in the past, focusing on the issues that matter 
most to our sustainability-minded community of 
companies, investors, NGOs and policymakers.  

This month’s July/August issue is a prime 
example, as we take stock of the energy transition in 
a global economy still in the grips of Covid-19. 

Mark Hillsdon and I look at how corporate power 
purchase agreements are helping fuel the market 
for renewables, particularly in the US. Angeli 
Mehta reports on how the EU is pinning its hopes 
on hydrogen to deliver its Green Deal, and Mike 
Scott digs into why vehicle-to-grid energy storage 
technology holds the key to the electric vehicle 
revolution. He also highlights one innovative new 
energy storage solution provided by the UK’s 
Highview Power.

Mark Hillsdon looks at a new generation of 
sustainable hydropower, the world’s largest source 
of renewable energy, and Catherine Early writes 
about how geothermal is poised for expansion, 
with pilot projects that are extracting lithium from 
geothermal brine.

She also looks at how progress on electrifying 
aircraft is continuing despite Covid-19.

Welcome to the  
July/August 2020 issue:
Powering the energy transition

mailto:info%40mauvestudios.com?subject=
http://mauvestudios.com/
https://www.ethicalcorp.com/
mailto:terry.slavin%40thomsonreuters.com?subject=
mailto:liam.dowd%40thomsonreuters.com%20?subject=
Tel:+442073757238 
mailto:matt.buckingham%40thomsonreuters.com%20?subject=
Tel:+442073757245
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And Harriet Lamb of Ashden Awards rounds off 
our coverage with her comment piece arguing that 
frontline clean energy enterprises in developing 
countries can’t be allowed to fail, despite the 
grave danger they face because of the pandemic. 
I was particularly moved by the rare story of 
hope from the Yemen, whose people are in the 
grips of starvation from years of conflict and now 
coronavirus. 

There, the UNDP has helped people set up 
community-owned solar microgrids, one of them 
owned and operated entirely by women.

Meanwhile, there is also a sponsored comment 
piece from Christopher Wellise, chief sustainability 
officer at Hewlett Packard Enterprise, on how HPE’s 
technology seeks to help jumpstart a resilient 
economy in the wake of Covid-19.

Like the community we serve, The Ethical 
Corporation is at a turning point. With our new 
ownership by Thomson Reuters, we will be better 

equipped to help inform business decision-making 
consistent with achieving the Paris Agreement and 
the SDGs. 

Have a great summer and we look forward to 
being back in September with our issue on the 
sustainable agenda for oceans.

Warm regards,

Terry Slavin
Editor-in-chief
The Ethical Corporation 
magazine 
terry.slavin@thomsonreuters.com
@tslavinm

A geothermal 
plant on the 

Reykjanes 
peninsula in 

Iceland

JO
H

A
N

N
 R

A
G

N
A

R
S

S
O

N
/S

H
U

T
T

E
R

S
TO

C
K

mailto:terry.slavin%40thomsonreuters.com%20?subject=
mailto:https://twitter.com/tslavinm?subject=


Showcase leadership to 3,000+ business executives. Become a lead 
partner for the inaugural Reuters Events Delivering Net Zero Week. 
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●  The Race to Zero: Mapping the Path to COP26 and Beyond
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Progress to Net Zero
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to key stakeholders  
across the globe
Reuters Events is globally renowned for delivering  
honest discussions and idea sharing that helps 
shape the future of sustainable business
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https://events.ethicalcorp.com/content/
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WHY  
GREEN  
IS GOOD 
in a world struggling  
to rebuild from Covid-19 
With fossil fuels tanking, renewables have made record contributions  
to grids. Mark Hillsdon and Terry Slavin look at the role of corporate  
power purchasing in helping economies build back better
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A s Covid-19 forced countries around the 
world into lockdown, grounding airlines and closing 
factories, global energy consumption plummeted. 
Demand dropped by 3.8% in the first quarter, 
according to the International Energy Agency (IEA), 
which predicted  that the figure would be 6% by the 
end of the year – equal to the entire energy needs of 
India, the world’s third-largest consumer.

The oil price slid so precipitously that at one stage 
in April producers were paying traders $40 a barrel 
to take it off their hands. Global demand for coal 
also dropped by 8%, with the UK recently running 
coal-free for 67 days, the longest period since the 
industrial revolution.

Fossil fuels’ loss was renewables’ gain, however, 
with green energy making record contributions to 
electricity generation in Belgium, Germany and the 
United States, where it overtook coal for the first 
time. Although Covid-19 is expected to slow the 
renewable market’s growth for the first time in 20 
years, the world is still set to add 167GW of capacity 
this year, up more than the total power capacity 

of North America and Europe combined, the IEA 
reported in a market update in May. 

However, the IEA also warned that, even before 
Covid-19, renewables were facing challenges of 
financing, policy uncertainty and grid integration 
in several markets, which it said could undermine 
their ability to meet ambitious net-zero energy and 
climate goals.

“Covid-19 is now intensifying those concerns. 
However, governments have the opportunity 
to reverse this trend by making investment in 
renewables a key part of stimulus packages 
designed to reinvigorate their economies,” the  
IEA said.

At a virtual press conference, Fatih Birol, the  
IEA’s executive director, underlined the importance  
of regulation in sustaining the market for 
renewables this year. He said that growth in the US 
– a bright spot this year –  is driven by renewable 
portfolio standards in about 30 states, which 
mandate electricity supply companies to produce a 
specified fraction of their electricity from renewable 
energy sources. 

In 2018, 37% of increased solar capacity and 19% 
of wind was installed to meet renewable portfolio  
standards (RPS), according to the US economist 

Because of Covid-19, 
global energy 
consumption this 
year is expected to 
drop by 6% – equal 
to the entire energy 
needs of India
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Jeffery Sachs. During a panel discussion at Reuters 
Events’ recent Virtual Responsible Business 
Summit, Sachs argued that all states should  
have an RPS, consistent with a national  
standard committing the US to 
decarbonise by mid-century. 

“I’m a fan of regulation,” Sachs 
said. “It’s the best way forward, 
it creates the [zero-carbon] 
roadmap and it stimulates 
innovation.” 

Another significant driver of 
the expansion of renewables, in 
the US and globally, has been 
purchasing of renewable energy  
by corporates. 

According to BloombergNEF, 
more than 100 corporations in 23 
countries signed contracts for some 
19.5GW of clean energy in 2019, greater 
than 10% of all renewable energy capacity 
added globally last year, and triple the activity 
in 2017.

COLLECTIVE BARGAINING POWER
Last month, at an event by the Council for 
Sustainable Business, COP26 president Alok 
Sharma urged companies to do their part towards a 
successful event in Glasgow next year by signing up 
to RE100, a global initiative run by the international 

non-profit the Climate Group, whose 240 members 
commit to sourcing 100% renewable power, most of 

them by a 2030 deadline.
Together, RE100 members now 
represent a scale of electricity demand 

that is greater than that of Poland 
and the Czech Republic combined, 

according to The Climate Group. 
In an interview with The Ethical 
Corporation, RE100 head Sam 
Kimmins said that  despite the 
fact many companies have  
been hit hard by the pandemic, 
“we're seeing really strong 
resilience in terms of their 

renewable energy commitments”, 
with RE100 members set to 

invest $98bn in renewable energy 
infrastructure over the next decade to 

meet their goals.
“They'll be investing that money because 

it makes economic sense ... it's a win-win for 
the government because it means that the private 
sector is helping them to invest and rebuild after 
Covid and restore their energy infrastructure.”

Surprisingly, although Europe leads the world on 
the clean energy transition in many respects, it lags 
North America in the amount of renewables sourced 
by corporations. According to BloombergNEF, 
companies used power purchase agreements 

IN NUMBERS
Coal demand dropped by 8% in the  

first quarter, with green energy filling the gap  
in Belgium, Germany and the US.

Renewables growth to slow this year, but US 
is a bright spot, driven by renewable portfolio 

standards in 30 states.

RE purchasing by corporates accounted  
for 10% of new capacity last year.

RE100 members set to invest $98bn in 
renewable energy infrastructure over  

the next decade.

Europe lags America in  power  
purchase agreements  

by corporates.

Despite the fact that 
many companies 
have been hit hard 
by the pandemic 
we're seeing really 
strong resilience 
in terms of their 
renewable energy 
commitments
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(PPAs) to buy six times as much renewable power  
in the Americas as in Europe last year.

The growing demand for renewables from  
RE100 companies was recently cited in Japan’s 
Covid-19 Economic Stimulus Package, in which 
€885m was set aside to support corporate PPAs  
for onsite renewables.

In  June, more than 50 companies, including 
Mars, Nestlé and AB InBev, Enel and Ørsted, called 
for corporate renewables to be built into the EU’s 
€750bn economic stimulus package, arguing 
that Europe could see a significant portion of the 
€90bn in renewables investment planned by RE100 
members over the next 10 years. 

The Clean Energy Package, adopted in 2019, 
revised the Renewable Energy Directive and 
obligated member states to remove all barriers to 
corporate renewable PPAs, with measures such as 
reducing taxation on electricity and raising taxes on 
high-carbon fuels and products.

Yet only two of 24 member states have set out 
specific measures to deploy corporate renewable 
sourcing in their national energy and climate plans.

In its letter to the European Commission, RE-
Source, the European platform for corporate 
renewable energy sourcing, said the Commission 
should request that member states align their 
recovery and resilience plans with their climate plans.

Questioned about the role of PPAs in Europe’s 
energy transition by The Ethical Corporation’s 
editor Terry Slavin during Reuters Events’ Virtual 
Responsible Business Week, the European 
Commission’s deputy director-general, Klaus-Dieter 
Borchardt, said it is  “not satisfactory” that only two 
member states have committed to reduce barriers 
to PPAs. 

Figure 1: Global corporate PPA volumes

Source: BloombergNEF.

But while all countries, bar Ireland, have already 
submitted their plans, they have until June next year 
to implement the obligation. 

“For us, PPAs are a very, very important tool, 
which allows us to develop the energy market 
[in Europe] without public support schemes,” 
Borchardt said. “We will do our utmost to ensure 
that this will be implemented. If they don’t do so by 
the end of June 2021, we will enforce it.”

Helen Clarkson, CEO of The Climate Group,  
said: “Covid-19 has presented unprecedented 
challenges, but some good can come of it if we 
seize the opportunity to drive emissions cuts. With 
the right policy measures in place, businesses 
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http://resource-platform.eu/wp-content/uploads/files/downloads/RE-Source-Platform-European-Corporate-Sourcing-Green-Recovery-Letter.pdf?v=2
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Mark Hillsdon is a Manchester-
based freelance writer who writes 
on business and sustainability 
for The Ethical Corporation, The 
Guardian, and a range of nature-
based titles including CountryFile 
and BBC Wildlife.

will channel billions of euros of investment [in 
renewable energy] across the continent – slashing 
emissions and creating the new jobs that we need.”

Jason Tundermann, vice president of business 
development at LevelTen Energy, a platform for 
brokering PPAs,  said corporations aren’t waiting 
for European governments to act; “They’re signing 
PPAs that result in the construction of brand new 
wind and solar projects that make the grid cleaner 
for everyone, and reduce their emissions on a 
massive scale… With this level of corporate and 
government investment, the renewable energy 
industry is poised for massive growth.” ●

With this level of 
corporate and government 
investment, the renewable 
energy industry is poised  
for massive growth

RWE coal plant 
 in Neurath,  Germany.
Inset: Helen Clarkson,  

CEO of The Climate Group.
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This, he says,  “could be a really strong driver 
to help smaller companies make these type of 
transformations.”

The Ball Corporation, which manufactures 
aluminium drinks cans for the likes of Coca-Cola, 
Pepsi and Anheuser Busch, is also part of RE100. 
Rather than running its own wind and solar farms, 
the company is meeting its renewable targets 
through power purchase agreements (PPAs) and in 
May signed two new deals that will supply over 60% 
of its European electricity needs. The wind projects at 
Corral Nuevo in Spain, and Brattmyrliden in Sweden, 
are scheduled to come online in 2021.

Ron Lewis, Ball’s president of beverage packaging 
(EMEA), says it is easier for renewable energy 
developers to attract capital to a project if corporates 
make a long-term commitment to buy power through 
a PPA. 

But Ball benefits, too, he adds, because a  
PPA, “gives you a degree of assurance and  
a reduction in volatility. Longer-term deals mean that 
you know how much you are going to be  
paying for electricity… [and] by adding green  
energy to the grid, you're adding optionality,  
you’re adding resilience and that's the only path 
forward I can see.” ●

Mark Hillsdon

Philips was one of the first companies to sign  
up to RE100 in 2014, and the health technology giant 
is on track to fulfil its 100% commitment  
by the end of 2020. The business has invested in  
its own windfarms in the Netherlands, which serves 
its Benelux sites, and a site in Texas that powers  
its US facilities.

“If anything, our commitment to become carbon-
neutral has become even more important,” explains 
head of sustainability Robert Metzke. “There is a 
very clear connection between climate change and 
healthcare impact. Covid has very clearly illustrated 
how inter-connected the world is; you cannot 
solve one problem in total ignorance of the other 
challenges.”

But Metzke points out that while it may be easy for 
the likes of Philips to invest in renewables, smaller 
businesses could struggle. To overcome this, he 
suggests forming consortia to pool purchasing 
power and spread the administrative burden, and 
developing capability development programmes 
within the supply chains of multinational companies. 
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'Big companies should help smaller 
players purchase renewable energy'
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 Calls to action 

Thought-leaders and the  
investment community, including 
John Elkington, Paul Druckman, 

Mindy Lubber, Lise Kingo, Sally Uren 
and Sunny Verghase,  give their 

marching orders for business in the 
coming decade of action on climate 

change and the SDGs

JANUARY
Deforestation Risk

In a two-part assessment  
of deforestation risk in  
supply chains we will  

do deep dives into palm oil and  
forest and timber products in 
 February and at soy and beef  

in March

FEBRUARY / MARCH
Smart and resilient cities  

and energy efficiency
How cities are adapting to  

climate change through the use of 
nature-based solutions, and cooling 

technologies. Our second briefing will 
focus on the global drive to double  

energy efficiency

APRIL

MAY
How Covid-19 has  

changed sustainability
Commentary and reportage on 
how companies are rising to the 

Covid-19 challenge, and the impact 
of the pandemic on ESG investment, 

biodiversity, the energy transition and 
workforces

Accelerating the circular 
economy

Full-issue focus on how Covid-19 will 
affect the circular conomy, looking 
at the impact of the pandemic on 

circularity in plastics, fashion, food 
and agriculture, e-waste and the 

automotive industry

JUNE
Powering the  

energy transition

For our summer issue  
we look at the role of investors  

in speeding the energy  
transition, new energy storage 

technologies, and the rise of 
geothermal energy. 

JULY / AUGUST

Sustainable seafood  
and healthy oceans

Ocean-based solutions, from  
offshore wind and tidal power to 
sustainable seafood and cleaner 

shipping, could provide 21% of the 
solutions to climate change. This 
briefing will explore the new front 

 in the climate battle

SEPTEMBER
The future of work

How has Covid-19  
changed working  

practices, including  
managing employee  

well-being, supply chains,  
video conferencing  
and business travel

OCTOBER 

Water risk and biodiversity
We look at growing water  

risk as a result of climate change.  
Our second briefing will be  

on the business-led initiatives  
to protect biodiversity through  

more sustainable land use

NOVEMBER
Sustainable comms and 

marketing. 

How has Covid-19 changed  
messaging for consumers.  

Plus: Are science-based targets  
up to scratch, or do they need to be 
revised in a post-pandemic world?

DECEMBER

mailto:sponsorship%40thomsonreuters.com?subject=
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During our recent Reuters Events Transform Europe 2020 
event we posed six poll questions, across two days of virtual 
broadcasting, to our global attendees.

REUTERS EVENTS EXCLUSIVE INSIGHTS
TRANSFORM: SUSTAINABLE PROCUREMENT & CIRCULARITY

TO LEARN MORE ABOUT FUTURE REUTERS EVENTS THEN CLICK HERE

Do you think that companies’  
long-term commitments to climate 
action will be compromised by 
the short-term focus on financial 
recovery from Covid-19?

After Covid-19 exposed the fragility 
of current supply chains, do you 
feel there will be a move to more a 
localised supply chain structure in 
the future?

N=369

69% 

31% 
Yes

No

N=370

Do you think that the current increase 
in human rights support and greater 
commitments to protecting the 
workforce will be short-lived?

Do you believe companies are  
heeding warnings that deforestation  
risk and biodiversity loss will lead  
to future pandemics?

N=370

N=368

Do you think that the current 
increase in human rights support, 
and greater commitments to 
protecting the workforce, will be 
short-lived?

Do you think that barriers to greater 
circularity lie primarily downstream, 
with the consumers and inadequate 
infrastructure, or upstream, with 
failure to design products to be 
recycled?

N=372 N=371

73% 

27% 
Yes

No

32% 

68% 
Yes

No

The following charts highlight the responses from our global 
business executives: 

36% 

33% 

https://events.ethicalcorp.com/transform/
https://www.ethicalcorp.com/events
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Whose responsibility is it to lead the delivery  
of a clean and inclusive recovery?

How would you describe the impact of Covid-19 pandemic 
on your sustainability strategy?

What has been the impact of the pandemic  
on your company’s investments in  
sustainability initiatives?

51% Governments

33% Companies

9% Investors

6% Other

1% NGOs

Do you think it’s realistic to expect business  
to deliver against sustainability ambitions  
when faced with the Covid-19 pandemic?

N=434

12% 

Yes

No

N=427

Very negative

41% 
32% 

19% 

6% 

2% 
Negative

Neutral

Positive

Very Positive

N=388

44% 

27% 

15% 

14% 

Budgets have remained the same and will 
continue with planned future investments

Current budgets remain but we have  
put a pause on any future investments

We have increased our investments  
in sustainability activities

We have reduced our current  
and future investments

N=437

88% 

TO LEARN MORE ABOUT FUTURE REUTERS EVENTS THEN CLICK HERE

https://www.ethicalcorp.com/events
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Europe hitches  
zero-carbon star 
to hydrogen 
With the Commission's recent 
announcement of its strategy to kickstart  
a long-awaited hydrogen economy in  
Europe as part of its Covid-19 recovery 
package, Angeli Mehta reports on how the 
‘future fuel’ is on the threshold of lift-off

It’s been more than 50 years since hydrogen 
helped put man on the moon. Nasa has continued 
to use it to put crew and cargo into space, and 
hydrogen plays a role in life-support systems on the 
international space station.

Could it now play a role in Earth’s life-support 
systems, helping us avoid runaway climate change 
by providing a key zero-carbon fuel?

Today, hydrogen is mainly produced from fossil 
fuels and used to make ammonia for fertilisers and 
to remove sulphur from natural gas and refinery 
products like petrol, as well as in the food and 
electronics industries. 

But it can also be created using renewable  
power like solar and wind (so-called green 
hydrogen), potentially playing an important role  
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in hard-to-decarbonise sectors like heat and heavy-
duty transport, and industries such as steel.

Japan has led the charge on hydrogen, but some 
European nations – most recently Germany and 
Portugal  – have made plans to ramp up hydrogen’s 
place in the energy mix. The European Commission 
has just launched an ambitious hydrogen strategy 
to increase capacity to produce green hydrogen 
six-fold by 2024, and use it to decarbonise existing 
sectors like the chemicals industry. A 40-fold 
increase by 2030, to produce up to 10 million  
tonnes of green hydrogen, would see its use 
expanded to sectors such as steel-making and 
heavy duty transport.

The Commission sees such large-scale 
deployment at ‘a fast pace’ as key to the EU’s 
goal of cutting greenhouse gas emissions by at 
least 50% by 2030, as well as enabling the Green 
Deal. Between €180 billion and €470 billion 
will be required to increase production capacity, 
with hundreds of millions more to convert aging 
steel plants and roll out hydrogen refuelling 
infrastructure for buses and trains. But with the 
additional sums of money the Commission will 

The European Commission  
sees rapid, large-scale 
deployment of hydrogen  
as key to decarbonising  
high-carbon sectors like 
chemicals, steel-making  
and heavy-duty transport 
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WHAT IS .... HYDROGEN?

●  If produced CO2-free, hydrogen is viewed as an essential 
tool to get to net-zero as it emits only water. In the UK new 
analysis suggests it could meet up to 45% of energy demand 
by 2050.

●  “Grey” hydrogen is produced mainly from reformed natural 
gas, it is used to make ammonia for fertilisers and to remove 
sulphur from refinery products. In the use phase it only 
emits water. 

●  “Blue” hydrogen is where CO2 emissions from the 
reformation process are captured and stored, or reused. No 
such project is yet operating in Europe, but some cost of 
blue hydrogen estimated to be as low as €1.40 per kg.

●  “Green” hydrogen uses renewable power and electrolysis to 
split oxygen into hydrogen and water. While prices of both 
renewables and electrolysers are falling, the IEA estimates 
current costs of between €2.60 and €6.60 per kilo.
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make available for clean energy technologies like 
hydrogen – through the EU’s proposed €750bn 
recovery fund – there’s an opportunity to provide 
the boost needed. 

It is a strategy endorsed by the International 
Energy Agency (IEA), which says new industries 
such as hydrogen could generate between six  
and eight jobs for every $1m invested, as well 
as ticking boxes on energy sustainability and 
resilience. 

“Governments have a once-in-a-lifetime 
opportunity to reboot their economies and bring 
a wave of new employment opportunities while 
accelerating the shift to a more resilient and  
cleaner energy future,” says Fatih Birol, the IEA’s 
executive director. 

Klaus-Dieter Borchardt, the Commission’s  
deputy director-general, emphasised the 
importance of hydrogen to the EU’s clean energy 
strategy in a video interview during Reuters Events' 
Virtual Responsible Business Week last month: 
“What we now rapidly need is [a] robust project 
pipeline, because we cannot wait. We need the 
most mature projects to be implemented now. 
The funding will be there. I think the projects are 
there, but we have to line them up in the different 
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IN NUMBERS

●  The European Commission’s  hydrogen strategy seeks to 
increase green hydrogen capacity to 10m tonnes per year  
by 2030. It would be used to decarbonise the chemicals 
industry, steel and heavy-duty transport.

●  The Commission expects green hydrogen to be  
cost-competitive between 2025 and 2030.

●  Europe’s biggest electrolyser project, run by Nouryon, is 
10MW, but the Commission will put out a call for proposals in 
September for a 100MW project. 

●  In the UK, ITM Power, Ørsted and Philips 66 are scoping a 
100MW project on the Humber. 

●  ITM Power will open the world’s biggest PEM electrolyser  
factory in Sheffield, at the end of the year. It’s working on  
scaling up its electrolyser modules to 5MW. 

●  In the Netherlands a project with Tata Steel Europe and the  
Port of Amsterdam envisages a 100MW facility that will begin  
to decarbonise Tata Steel’s IJmuiden site.

●  Work is also under way in France, Italy and the UK to blend 
hydrogen into the gas grid. 

Germany Economy 
Minister Peter 
Altmaier presenting 
Germany's hydrogen 
strategy last month. 

https://www.iea.org/reports/sustainable-recovery/strategic-opportunities-in-technology-innovation#abstract
https://www.iea.org/reports/sustainable-recovery/strategic-opportunities-in-technology-innovation#abstract
https://vimeo.com/429303958/a90aeb4e9e
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areas,” to make the best use of the money and time 
available.

A European Clean Hydrogen Alliance covering 
the key components of the hydrogen value chain 
will bring together investors with governmental, 
institutional and industrial partners. There will be 
a new research and innovation platform to address 
the whole hydrogen supply chain, as well as policy 
to make sure resources are allocated, and hydrogen 
used, where it’s most needed. 

The EU’s strategy also considers the need for 
strong price signals and functioning markets to get 
hydrogen to where it is most valued. Incentivising 
demand for hydrogen could be achieved through 
sector targets and blending into gas grids.

It also proposes a contracts for difference 
financing scheme, a mechanism that protects 
developers of projects with high upfront costs and 
long payback times from volatile wholesale prices 
so they have a stable income; robust certification; 
and opportunities to repurpose existing gas 
infrastructure to carry hydrogen.

The Commission wants a coordinated approach 
across Europe, as well as cooperation beyond the 
bloc’s borders, in order to boost the use of hydrogen 
in long-distance shipping. 

Bernard 
Looney, BP 
CEO, says 
hydrogen is 
essential to 
the energy 
transition.
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Indeed, while energy major BP anticipates  
having to leave oil in the ground, it sees demand  
for gas growing.

Last month, BP’s chief executive Bernard Looney 
told energy expert Daniel Yergin that “with the 
advent of hydrogen and the potential for blue 
hydrogen and how gas can play a role in there, it 
may be more than a transition fuel. It will have to 
be decarbonised. That's absolutely essential. We 
have got to take that carbon out of hydrocarbons, 
and we have to stop comparing gas to coal and start 
comparing gas to zero.”

In the UK, the Committee on Climate Change 
sees blue hydrogen as an essential tool to get to 
net-zero. A new analysis by energy research group 
Aurora, suggests both blue and green hydrogen 
could provide up to 45% of Britain’s final energy 
demand by 2050; and that there are some low-
regret options the UK government could explore as 
part of its post Covid-19 recovery plan, including the 
stimulation of hydrogen demand in key sectors.

Industry needs to show 
leadership; the same
is needed from the regulatory 
and government side. I’m 
positive that we’ll get there

“Industry needs to show leadership; the same  
is needed from the regulatory and government  
side. I’m positive that we’ll get there… everyone  
is at the stage where they see it’s needed, but  
also that it’s not a simple, quick fix,” says Marcel 
Galjee, director energy and new business at 
Nouryon Industrial Chemicals.

BLUE AND GREEN HYDROGEN
Most hydrogen used in industry is made by 
reforming natural gas, but that route produces 
carbon emissions, and is disavowed by the EU. 
Employing carbon capture utilisation and storage 
(CCUS) to make low-carbon hydrogen – so called 
blue hydrogen – is envisaged as a means to develop 
a hydrogen infrastructure and create demand. 
Environmental campaigners dislike this approach as 
they see it perpetuating fossil fuels.

https://www.auroraer.com/insight/hydrogen-for-a-net-zero-gb/
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Australia has seized on the technology as a 
means to use its reserves of coal and gas to produce 
hydrogen. Japan, one of the foremost proponents 
of hydrogen, is the first taker for liquefied hydrogen, 
launching a ship that will bring the fuel from 
Australia. 

To eliminate emissions, hydrogen needs to be 
produced using renewable energy to split water 
into its constituent components of hydrogen and 
oxygen. This is called green hydrogen. While the 
cost of renewables is falling and there are big 
advances in the efficiency and cost of electrolysers, 
it’s still a more expensive route.

The EU’s consultation document envisaged scale-
up projects to get green hydrogen below €1.5-3/kg 
by 2030. The top end of that range is less than half 
some estimates of current costs. But the strategy 
stopped short of setting an explicit target – rather, 
it expected green hydrogen to gradually become 
cost-competitive with other forms of production 
between 2025 and 2030.

”The market is being driven by net-zero – we have 
to get to net-zero. Hydrogen made with renewable 
power and electrolysis is the only net-zero energy 
gas,” asserts Graham Cooley, chief executive of 
hydrogen energy equipment maker, ITM Power.

Today, Europe’s biggest electrolyser project is 
run by Nouryon and weighs in at 10MW. However, 
a number of projects are on the threshold of being 
built that will extend that scale, and the EU will  
put a call-out in September for proposals for a 
100MW electrolyser. 

The EU-backed Refhyne project sets out the first 
building blocks to get there: a 10MW plant using  
the latest electrolyser technology, a polymer 
electrolyte membrane (PEM), will be operational 
early next year at Shell’s Rheinland refinery  
in Germany. 

ITM Power, which built the electrolyser, will 
open the world’s biggest PEM electrolyser factory 
in Sheffield, UK, at the end of the year. It’s been 
working on scaling up its electrolyser modules to 
5MW, such that fewer stacks have to be combined 
to reach the 100MW scale. Cooley anticipates 
that the advances it has made in stack design and 

materials, together with some factory automation, 
will bring electrolyser costs down by half by the 
mid-2020s.

Cutting costs also requires demand, and that 
will come from providing hydrogen to clusters 
of industrial users. “Overlapping and different 
applications with different cost structures is an 
important strategy for green hydrogen introduction. 
One application provides you with a baseload 
volume; that’s the chemical industry. And one  
that is smaller volume provides higher value;  
that’s the transport industry. If you combine 
those two together you get a very viable scheme,” 
suggests Cooley.

This approach is being pursued in northern 
Europe. In the UK, several clusters are vying for 
government backing to enable them to decarbonise. 
ITM Power is involved in scoping out the 

Overlapping and different 
applications with different 
cost structures is an 
important strategy for green 
hydrogen introduction

Top: ITM 
Power is 
utilising 
the latest 
electrolyser 
PEM 
technology.

Above: The 
Humber 
region is one 
of several UK 
industrial 
clusters vying 
for government 
backing to 
decarbonise.
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https://www.itm-power.com/refhyne
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decarbonisation of the Humber region, the country’s 
most carbon-intensive industrial area, emitting 14m 
tonnes of CO2 each year. Here, Ørsted’s giant wind 
farm in the Humber estuary could provide energy 
for a 100MW electrolyser to meet demand from a 
refinery owned by Philips 66.

The project will also look at the market and 
regulatory conditions needed to reach achieve scale.

Everyone focuses on hydrogen 
as being the solution in the 
energy transition – but it’s a 
key enabler for a bio-based 
and circular industry

Maersk 
is jointly 
exploring a 
project to 
develop a 
hydrogen 
facility outside 
Copenhagen.
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“Today all these value chains are based on fossil, 
that’s where we need to create the alternative, and 
hydrogen will play a pivotal role.”

In the Netherlands, Nouryon – together with 
partners including the Dutch gas network operator 
Gasunie – plans to take the final investment 
decision by the end of the year on building a 20MW 
facility at Delfzijl. The hydrogen will displace 
some of the natural gas currently being used by 
methanol producer BioMCN. Nouryon already 
provides hydrogen from one of its existing industrial 
processes for a hydrogen tanking station for buses, 
as well as for its own energy facilities. 

Nouryon and Gasunie are also investigating a 
scale-up to 60MW, to meet demand from SkyNRG, 
a producer of sustainable aviation fuel. The 
hydrogen would be combined with waste (such 
as used cooking oil) to produce aviation fuel and 
bioLPG. Another project with Tata Steel Europe 
and the Port of Amsterdam envisages a 100MW 
hydrogen facility that will begin to decarbonise Tata 
Steel’s IJmuiden site.

If it gets the go-ahead, the initial unit could save 
up to 350,000 tonnes of carbon dioxide each year, 
as much as the emissions of 40,000 households. 
The companies are also exploring using the 
off-gases from steel production to make other 
chemicals, as part of a circular value chain. 

‘It’s a great example of how hydrogen is always  
an enabler for something else. Everyone focuses  
on hydrogen as being the silver bullet – the solution 
in the energy transition – but it’s a key enabler  

Container shipping line Maersk, ferry operator 
DFDS, and airline SAS are amongst the partners 
exploring an ambitious project to develop a 
hydrogen facility outside Copenhagen. A staged 
approach involves using green hydrogen, and CO2 
captured from industrial sources in the region, to 
make renewable methanol for the maritime sector, 
and sustainable aviation fuel. 

“It’s not that we only want the green hydrogen, 
it’s that we want to build green molecules. If we look 
at the difficult-to-decarbonise sectors – aviation, 
shipping, steel – we need them today, and we’ll 
also need them in 2050,” says Galjee of Nouryon. 
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for a bio-based and circular industry. That’s where 
the great opportunity also lies for Europe,”  
suggests Galjee.

The northern Netherlands is seizing that 
opportunity to create a Hydrogen Valley – thanks to 
a €90 million grant from the EU and public/private 
backers. Project Heavenn aims to create an entire 
hydrogen value chain by the end of 2025

Heat is another sector proving hard to 
decarbonise. Work is under way in France, Italy  
and the UK to blend hydrogen into the gas grid.  
A project at Keele University to inject 20% hydrogen 
into its campus network was working safely until 
its temporary suspension by the pandemic.  In 
Italy, energy infrastructure company Snam has 
been experimenting with a 10% mix. Snam and 
its partners are also exploring hydrogen as a 
means to store energy, to handle intermittent 
renewable generation. The EU anticipates blending 
in a transitional phase, but is concerned it is less 
efficient and diminishes the value of hydrogen, 
so wants to see careful consideration of all the 
implications. 

Using hydrogen for storage would help balance 
the grid and avoid grid operators having to pay 
wind and solar farms to stop generating when 
energy supply exceeds demand. In the UK alone, 
the lower energy requirements caused by lockdown 
– combined with ideal weather conditions for 
renewables – will likely push those grid-balancing 
costs up by £500m this summer. 

“As the cost of renewable power comes down and 
the volumes go up, green hydrogen becomes more 
and more viable, and you’ll need more and more 
energy storage and more grid balancing – which is 

what you can do with electrolytic hydrogen.  
The two industries, renewables and green  
hydrogen, are mutually supporting,” says Cooley.

He maintains that hydrogen storage is now 
cheaper than battery storage for durations of  
longer than 2.5 hours. For seasonal storage,  
hydrogen could be deposited in underground  
salt caverns.  

“Electrons are incredibly difficult to store. What 
you do is turn electrons into hydrogen molecules – 
and we know how to store molecules. The chemical 
and gas industry has been doing it for 100 years. It’s 
the best long-term energy storage,” adds Cooley.

The EU-backed HyflexPower project seeks to 
demonstrate that green hydrogen can be used 
to store energy, and in turn be used to generate 
power.  It’s hoped that in 2023 it will be able to 
demonstrate carbon-free energy production at one 
of Smurfit Kappa’s packaging manufacturing plants 
in France.  

Hydrogen has long been touted as a future fuel. 
The sheer number of projects and commitments 
from governments around the world suggest that 
future is closer than ever.  If we’re to put a lid on 
global warming and reach net-zero emissions 
by 2050, those commitments need to turn into 
concrete action. ●

Angeli Mehta is a former BBC current affairs 
producer, with a research PhD. She now writes 
about science, and has a particular interest in the 
environment and sustainability. @AngeliMehta.

Electrons are incredibly 
difficult to store. What you 
do is turn electrons into 
hydrogen molecules  
– and we know how  
to store molecules

Nouryon 
expects to 
start building 
a 20MW 
hydrogen 
facility at 
Delfzijl in the 
Netherlands  
in 2021.
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https://www.snn.nl/en/nieuws/eu-support-for-the-green-hydrogen-region-of-europe-northern-netherlands
https://www.nationalgrideso.com/news/how-lockdown-affecting-costs-managing-electricity-system
https://twitter.com/AngeliMehta
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JUMPSTARTING  
A RESILIENT  
ECONOMY
Technology holds the key to a green recovery

BY CHRISTOPHER WELLISE
Chief Sustainability Officer
Hewlett Packard Enterprise

We are at a critical juncture in determining the 
future stability and health of the world’s economies. 
How businesses and governments choose to 
emerge from the Covid-19 crisis will either revert to 
the short-sighted economic practices of the past or 
accelerate the transition to a more sustainable, low-
carbon economy that is more resilient and better 
equipped to mitigate and combat future crises. 
Although the pandemic has brought tremendous 
hardship, the leaders of today have been afforded 
a once-in-a-century opportunity to rebuild a better, 
smarter, more sustainable future.

Covid-19 has exposed our fragility to global 
disruptions, yet the threats that lie ahead from 
climate change and human encroachment on 
natural ecosystems could produce shocks of even 
greater magnitude, spanning even longer time 
frames. The findings of a special report from the 
Intergovernmental Panel on Climate Change (IPCC) 
reads like a plot one might expect in a Hollywood 

We have a rare 
opportunity: a 

chance to transform 
our economy for the 

benefit of business 
and humanity alike. 
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movie, but are in fact clear projections of our current 
trajectory: the triggering of tipping points, resulting 
in widespread famine, the collapse of industries, 
and the displacement of millions of people.

As with any complex and consequential problem, 
there is no single solution. In order to usher in a 
sustainable future for people, planet, and profit 
alike, we must not only invest public funding in 
greener technologies, but also match financial 
support with policies and practices that incentivize 
innovation and the adoption of efficiency-enabling 
technologies. Previous economic downturns have 
ended with a rebound in emissions. This time, 
we have the unique opportunity to decouple 
emissions from the resurgence of industry and 
transportation. For instance, market mechanisms, 
such as a price on carbon, use the power of the 
market to incentivize organizations to shift to 
cleaner technologies and away from fossil fuels, and 
encourage enterprises to adopt digital tools that 
improve efficiencies.

The onset of the pandemic has already catalyzed 
the implementation of networking technologies 
and the digital transformation of businesses. In 
fact, the disruption to our normal work practices 
has sped these transformations forward years, if 
not decades, as workforces have become virtualized 
overnight and connectivity critical to the way we 
collaborate and conduct business. At HPE, we have 

seen this first hand, implementing AI-powered 
infrastructure from Aruba at half a million customer 
sites worldwide to optimize their reimagined work 
environments and reinvent their business models.

This rapid digitization presents an opportunity for 
enterprises to transform their operations in ways 
that will create entirely new levels of efficiency and 
greater resilience, particularly for resource-intensive 
sectors that are at increased risk of systemic shocks. 

In a 2015 report, Accenture predicted that 
efficiencies in industries such as buildings, 
agriculture, transportation, and manufacturing, 
could enable a 20 percent reduction in global 
emissions by 2030; while the World Economic 
Forum estimated that the industrial Internet 
of Things (IoT) alone could add $14 trillion of 
economic value to the global economy by 2030. 
Clearly, decarbonizing our industries and growing 

This time, we have the 
unique opportunity to 
decouple emissions from 
the resurgence of industry 
and transportation
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Rapid 
digitization 
presents an 
opportunity 
to transform 
operational 
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https://www.europarl.europa.eu/news/en/headlines/economy/20200513STO79012/covid-19-the-eu-plan-for-the-economic-recovery
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http://www3.weforum.org/docs/IoTGuidelinesforSustainability.pdf
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@HPE_LivingProg

our economies is not a distinct choice. Rather, as 
Michael Bloomberg states, the choice is “between 
capitalizing on market forces or fighting them”.

Recognizing the opportunity to curb the 
emissions of high-polluting sectors, while capturing 
new market opportunities, HPE has committed 
to investing $4 billion in edge computing and 
is partnering with our customers to enable the 
connectivity and real-time insights needed to 
accelerate the transition to a zero-carbon economy 
by 2050. In other words, by pairing IoT sensors 
and devices with computing power placed close to 
where the data is generated—at the edge—we can 
enable game-changing sustainability solutions from 
the factory floor to the power grid to the crop field. 

Take the resource-intensive manufacturing 
sector: Our customers are already implementing 
HPE’s Converged Edge Systems and AI analytics 
to uncover inefficiencies in energy use, asset 
utilization, and materials consumption to make 
informed, data-backed decisions that deliver 
operational efficiencies. Similarly, a large energy 
utility is boosting efficiency by deploying data 

analytics and IoT to better anticipate demand and 
create a self-healing, intelligent grid. Research 
organizations also recognize the potential to 
transform consumptive sectors like agriculture, 
where real-time IoT data from crops are captured to 
inform and automate precision application of water 
and agri-chemicals, resulting in higher yields for 
lower inputs.  

The key to a sustainable future lies in these vast 
pools of data resources, and the timing is ripe to 
harness it to facilitate more sustainable means 
of production and ultimately, a carbon neutral 
economy, before it’s too late. This decade has 
already brought us to a tipping point in the stability 
of our economies and in our fight against climate 
change, yet the timing of these immense challenge 
has also aligned with a complete transformation 
in how enterprises can and will harness data: 
An estimated 75% of enterprise-generated data 
will be created and processed at the edge by 
2025, compared to just 10% today—enabling 
unprecedented connectivity and propelling digital 
initiatives that will fuel the green recovery critical to 
this decade of action. 

All of this adds up to a rare opportunity: a 
chance to transform our economy for the benefit 
of business and humanity alike. As the edge-to-
cloud platform-as-a-service company, we at HPE 
have a responsibility to apply our innovation engine 
to the most complex challenges of today and the 
opportunities of tomorrow. While recovery strategies 
across the globe will be unique, intelligent edge  
and IoT solutions should underpin the strategy of 
any government or business as a necessary lever  
to usher us toward a sustainable “new normal”. ●

HPE has committed to  
investing $4 billion in edge 
computing to enable the  
real-time insights needed  
to accelerate the transition  
to a zero carbon economy

An estimated
75% of
enterprise-
generated
data will be 
created and 
processed
at the edge
by 2025,
compared to
just 10% today.
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While sales of electric vehicles (EVs) 
are likely to be depressed this year by the Covid-19 
pandemic, in the long run the automotive market 
will become increasingly electric. And as technology 
advances, batteries will become more powerful and 
able to charge faster.

This will create new demands on electricity 
networks, at the same time as these networks 
become increasingly dominated by renewable 
energy, particularly the intermittent sources of wind 
and solar PV, which require more intervention to 
balance the grid.

The Covid-19 pandemic has given valuable 
insights into what might happen, says Chris Wright, 
chief technology officer at smart battery software 
company Moixa. “Because the overall load has 
fallen due to reduced economic activity, the share 
of renewables on the system has increased. There 
have been many occasions recently when the share 
of renewables was above 50%, which was said to be 
impossible until quite recently.”

As well as the need for frequency regulation to 
deal with the second-by-second fluctuations in 
power from wind and solar facilities, the increasing 
proportion of renewables also creates supply that 
does not always coincide with peak demand: many 
wind farms generate more power at night than 
during the day, while the supply of solar power is 

Why V2G holds the key to the 
electric vehicle revolution
Mike Scott reports on how vehicle-to-grid, a technology where the  
UK has global leadership, is set to help overcome the challenges  
of mass EV roll-out and ever-larger quantities of renewables on grids

Nissan’s 
prototype 
ice-cream 
EV powers 
the onboard 
freezers and 
equipment.

N
IS

S
A

N

VIEW ONLINE

https://www.ethicalcorp.com/why-v2g-holds-key-electric-vehicle-revolution
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plentiful during the day but tails off just as demand 
peaks in the evening. 

The easiest way to deal with these mismatches  
is to store surplus energy – mostly in batteries – 
when it is generated, and release it for use later 
when it is needed. 

But as the number of EVs on the roads grows 
rapidly in coming years, the stresses on electricity 
networks will continue to increase. “In future, we 
will need far greater system-balancing flexibility to 
manage the grid,” says John Murray, head of EVs at 
energy consultancy Delta-EE. 

While this is partly because of the need to charge 
EVs, at the same time, the “majority of the storage 
that gets deployed in the next 10 years will have 

wheels on it,” Wright says. In other words, EVs can 
be part of the solution to the challenges they are 
creating, through vehicle-to-grid (V2G) technology. 
This allows cars to feed power back into the grid via 
a bi-directional charger.

One EV can provide three to four days electricity 
for a family home, says Tepco, the Japanese 
electricity utility that invented bi-directional 
charging technology, while Wright of Moixa adds 
that 10 Nissan Leafs “have enough energy in them 
to power 1,000 homes for an hour”. That makes V2G 
a powerful weapon in the battle to balance grids 
and provide frequency-regulation services.

However, Murray says V2G is unlikely to make 
much of an impression in the near term. “In the next 
five years, individual smart charging will be more 
common,” he says.

Smart charging allows EV owners to charge their 
cars when demand is lowest, normally overnight, 
often in conjunction with a lower tariff. As the 
number of EVs in circulation increases, overnight 
charging will provide demand for clean energy 
generated when there are few other customers and 
reduce pressures on the system during peak times. 

Renewable 
energy is 
intermittent 
with wind 
tending to 
provide more 
power at night.
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In future, we will need far 
greater system-balancing 
flexibility to manage the grid
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and weigh about 300kg, says Carranza Sierra. 
There are also currently restrictions at a hyper-

local level because some distribution grids cannot 
cope with the input of extra power. “What’s already 
on the grid, what you’re doing as a property, the 
houses around you, [all] affect what you can do,” 
says Miller. “Network operators need to know  
where the weaknesses are, so they know where to 
invest in upgrading.”

Distribution companies also need to know 
precisely where power is going to be injected into 
the grid, so consumers need to get permission to 
install bi-directional chargers, a process that takes 
about three months, adds Carranza Sierra.

Nonetheless, chargers are now about the size of 
a large shoe box and the weight is down to about 

At the same time, it makes charging cheaper.
A number of power companies are starting 

to offer packages that enable smart charging, 
including Ovo and Octopus Energy. Claire Miller, 
director of technology and innovation at Octopus 
Electric Vehicles, says one of the company's tariffs 
”is aimed specifically at EV owners who can charge 
their cars overnight, and offers power at 5p/kWh 
between 12.30am and 4.30am, compared with 
14p/kWh at other times. Agile Octopus provides 
half-hourly pricing that allows customers to take 
advantage of cheaper wholesale energy prices. If 
you can shift your energy consumption outside the 
4-7pm peak, you can make significant savings, and 
when there is too much supply on the grid, the tariff 
goes negative. These tariffs are a way to straddle 
the energy transition and the mobility transition,” 
Miller says.

However, Francisco Carranza Sierra, managing 
director of Nissan Energy, which is developing 
V2G options, points out that the benefits of smart 
charging end once the battery is fully charged. “And 
you only benefit at low prices,"he says. "The value 
you will be able to generate from V2G, because you 
can sell power at high prices, is 10 times more than 
from smart charging.” 

In addition, smart charging on its own will 
not be enough to balance the grid once EVs are 
commonplace, says Moixa's Wright. 

But V2G remains some way off, in part because 
the chargers are still too expensive – around 
£5,000. This is down from £10,000 in the past 
couple of years, but much more than the £1,500 
cost of a smart charger. On top of that, until 
recently, the chargers used to be the size of a fridge 

When there is too 
much supply on the 
grid, the tariff goes 

negative. It's a way to 
straddle the energy 

transition and the 
mobility transition

WHAT IS .... V2G

●  Smart charging allows EV owners to charge cars when 
demand is lowest, at a lower tariff. 

●  Vehicle-to-grid technology, in contrast, allows EV cars to 
either charge and discharge power from their batteries using 
a bi-directional charger.

●  The technology is versatile. It includes V2V (using EVs to 
charge other cars), V2L (vehicle to-load, which can be used 
for everything from campsites to construction sites and V2H 
(vehicle to home).

●  V2G can also be used to provide balancing services for 
national grids, once there are 10,000 EVs connected.
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40kg, says the Nissan Energy chief, who says V2G 
is almost ready to hit the market, not least because 
without it “we will not be able to put 100% of the 
EVs we make on the road because charging them 
will shut down the grid”. 

VEHICLE-TO-EVERYTHING
The technology is hugely versatile – indeed,  
Japan's electricity utility Tepco calls it V2X, or 
vehicle-to-everything. The possibilities include 
V2V (using EVs to charge other cars), V2L (vehicle-
to-load, which can be used for everything from 
campsites to construction sites) and V2H (vehicle-
to-home). These capabilities have been particularly 
important in Japan since the 2010 earthquake, 
when EVs were sent to the Fukushima region to 
provide power to allow residents to heat their 
homes and to charge computers and mobile phones 
after the tsunami, says Naotaka Shibata of the 
Tepco Research Institute. 

Without V2G, we will not be 
able to put 100% of the
EVs we make on the road 
because charging them
will shut down the grid

Given its vulnerability to earthquakes and 
typhoons, this disaster-recovery role is important  
in Japan, where about 5% of EV owners have  
V2H capability.

Yet the global leader in V2G development is 
the UK, Shibata says, thanks to a £30m fund set 
up by Innovate UK. “There are more than 40 V2X 
demonstration projects around the world, and 21 of 
them are in the UK,” he adds.

One of these is a joint venture V2G pilot project 
between Moixa and Honda, in the London Borough 
of Islington. “We put V2G units in five electric vans 
based at Islington Town Hall. That is enough to 
take the baseload of the building, and the vans can 
charge when power is cheapest and greenest.”

The first V2G projects are likely to involve 
companies that have commercial fleets, which 
provide the scale to make the process worthwhile 
and use patterns predictable enough to be useful to 
grid operators. Nissan has teamed up with EDF to 
provide V2G-compatible vehicles, chargers, and the 
ability to offer grid services to businesses in the UK, 
France, Belgium and Italy. 

Individual drivers are likely to be more reluctant  
to allow their cars to be used like this, in part 

Smart charging 
allows EV 
owners to 
charge their 
cars when 
demand is 
lowest.
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One electric vehicle can provide  

3-4 days electricity for a family home

Value for EV owners from V2G is said to be  
10 times more than from smart charging,  

where the benefit from cheaper tariffs ends  
once the battery is fully charged.

But V2G is not yet cost-competitive.  
Chargers cost £5,000, compared to £1,500  

for a smart charger.

UK is a world leader, with  
21 of 40 V2G pilot projects  

globally
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Dr Marco Landi, innovation lead for V2G and EV 
charging at Innovate UK, says V2G is not going 
to make EV owners millions of pounds and solve 
all the problems of the grid. But it “can turn EVs 
into ‘flexibility’ resources, generating value for 
customers, making the power system more reliable 
and increasing penetration of renewables. And it 
could save the system £3.5bn a year. The IEA and 
the National Grid both assume that V2G will play an 
integral part in our future energy system.” ●

Mike Scott is a former Financial Times journalist 
who is now a freelance writer specialising in 
business and sustainability. He has written for The 
Guardian, the Daily Telegraph, The Times, Forbes,  
Fortune and Bloomberg.

While EVs will 
place a strain 
on the grid, 
they also have 
the potential 
to help 
balance it by 
feeding power 
back in.
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because of the loss of flexibility and also because of 
concerns about battery deterioration from repeated 
discharges. An increase in leasing rather than 
owning cars outright may ease such fears, Miller 
says. “There is emerging research  
that cycling the battery while the car is stationary 
has no negative impact and may actually help 
because it’s a very stable and controlled way of 
removing electrons from the battery. But if you’re 
leasing, even if it does have an impact, it’s not  
your problem.”

There is still a long way to go before V2G becomes 
mainstream: there need to be more EVs on the 
roads and on the grid, more knowledge about use 
cases and the grid’s needs in relation to EV charging 
at both national and local level, and the costs must 
come down significantly. But once there are 10,000 
EVs connected to the grid, V2G can start to play a 
role nationally in balancing it, Carranza Sierra says.
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Highview Power’s ‘pumped hydro 
in a box’ wins powerful backers

Highview Power’s pilot 
plant in Slough, UK, 
which stores energy by 
turning air into a liquid 
through extreme cooling.

When we think of energy storage,  
we are most likely to think of batteries, or maybe 
pumped hydro-electric schemes tucked away in  
the mountains.

But while these are the most successful 
technologies, in a market that is set to attract 
$662bn of investment and have a capacity of more 
than 1,000GW by 2040, they are far from the only 
methods out there. There are technologies that use 
compressed air and leverage gravity in various ways 
to store energy, ranging from ski lifts and mountain 
railways full of rocks to mine shafts and giant cranes.

One of the more unusual technologies is well on 

the way to commercialisation. Highview Power, a UK-
based company, stores energy by cooling air to -196°C 
(-320˚F), which turns it to a liquid that can then be 
stored very efficiently in insulated, low-pressure 
vessels. The air is liquified when demand, and prices, 
are low, or when large amounts of renewable power 
are being generated that cannot be used.

When power is needed, the air is released, turning 
back to gas and expanding in volume 700 times. This 
air is used to drive a turbine, creating electricity.

Unlike lithium-ion batteries, which provide  
power for up to four hours, Highview’s “liquid  
air” technology operates for between four and 12 
hours. That means that in places such as North Africa 
and Southern Europe, it is possible to have 24/7 
solar power, says CEO Javier Cavada. The technology 
also allows wind farms, which generate much  

VIEW ONLINE

http://www.hydrogenfuelnews.com/mountain-gravity-energy-storage-could-be-viable-alternative-to-lithium-ion-battery-storage/8538927/
https://www.wired.com/2016/05/forget-elons-batteries-fix-grid-rock-filled-train-hill/
https://www.wired.com/2016/05/forget-elons-batteries-fix-grid-rock-filled-train-hill/
https://www.gravitricity.com/#:~:text=Technology,its%20share%20of%20the%20weight.
https://qz.com/1355672/stacking-concrete-blocks-is-a-surprisingly-efficient-way-to-store-energy/
https://www.ethicalcorp.com/highviews-pumped-hydro-box-wins-powerful-backers
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of their energy at night, to store energy for sale  
at peak times.

In markets such as the UK and Germany, 
renewable energy producers are often paid not to 
feed their power into the grid to ensure that it is not 
overloaded, he points out. “Anywhere there is a lot 
of wind and solar, there is huge curtailment. That 
makes the payback of our technology pretty fast.”

Formed 15 years ago, Highview has been 

painstakingly demonstrating the technology, 
which the firm dubs a CRYObattery. It opened a 
demonstration plant in Slough, about 20 miles west 
of London, in 2015, which ran for four years, while 
a commercial, grid-scale plant was opened near 
Manchester in 2018.

Now the company is developing projects to 
deploy the technology, which has won a number of 
awards, in the UK and around the world, including 
the UK’s first commercial liquid air energy storage 
facility, a 50MW/250MWh facility that will be built 

at a decommissioned thermal power station near 
Manchester, which has just been awarded a £10m 
grant by the UK government. 

In addition to storing energy, the plant – which 
will be one of the largest energy storage systems 
in Europe – will offer market arbitrage, frequency 
management, reserve, and grid constraint 
management services.

The company is set to expand into Asia as well, 
after Japanese industrial giant Sumitomo Heavy 
Industries invested $46m in it. “The Sumitomo 
investment has opened up markets like Japan, South 
Korea and Australia,” Cavada says.

“We offer the only long-duration energy storage 
solution that is commercially available today that 
offers multiple gigawatt-hours of storage, is scalable 
with no size limitations or geographical constraints, 
and produces zero emissions,” he adds. Other 
advantages include the fact that the technology 
has no emissions or water impact and uses benign 
materials, technology and components such as 
tanks, compressors and turbines, which are proven, 
plentiful and cheap to buy. 

The system works even better if it can harness a 
source of waste heat or cold to aid with the heating 
or cooling process, although the majority of the 2GW 
of projects in Highview’s pipeline are standalone. 

“No other technologies can do what we do, except 
compressed air and pumped hydro,” Cavada says. 
“But they are both geographically constrained, while 
ours is an engineered system, which can be deployed 
relatively easily. We are pumped hydro in a box. And 
the bigger the facility is, the more effective it is.” ●

         Mike Scott

Anywhere there is a lot
of wind and solar, there is 
huge curtailment. That
makes the payback of our 
technology pretty fast

A model of the UK’s first  
commercial cryogenic energy  
storage facility, which will be built  
near Manchester by Highview Power.
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https://www.highviewpower.com/news_announcement/highview-power-unveils-cryobattery-worlds-first-giga-scale-cryogenic-battery/
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Hydropower has  
a green makeover
Turbines with lower steel and cement 
content that allow safe passage for  
fish herald a new dawn for the  
industry. Mark Hillsdon reports

As wind and solar continue to grab 
the headlines, it’s easy to forget that hydropower 
remains the world’s largest form of renewable 
energy, contributing around 70% of all green 
electricity.

The trio of China, North America and Brazil 
remain the world’s biggest producers, and last year 
saw the latter open the colossal Belo Monte project. 
Capable of generating 11,233MW and providing 
electricity to 60 million people, it dwarfs the 
second-largest individual hydro scheme of 2019, the 
1,285MW Xayaburi project in Laos.

In total, 50 countries added new hydropower to 
their electricity grids in 2019, totalling 15.6GW, but 
according to the International Renewable Energy 
Agency's (Irena) 2020 Global Renewables Outlook, 
to have an effect on limiting global temperature 
rises to below 2C, installed hydropower capacity 
across the world needs to grow by 850GW by 2050, 
requiring an investment of $1.7tn.

However, the days of vast projects such as Belo 
Monte may be numbered amid a growing consensus 
that the future of hydropower is in smaller, more 
distributed projects, often called “low-head” or 
“run-of-river”.

“Unlocking this new hydropower growth requires 
alternatives that do not need big dams, that reduce 
the cost of civil works, improve environmental 

A fisherman 
on the Mekong 
– hydropower 
has been 
dogged by 
concerns over 
its impacts 
on the 
environment 
and 
stakeholders.
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https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Apr/IRENA_GRO_Summary_2020.pdf?la=en&hash=1F18E445B56228AF8C4893CAEF147ED0163A0E47
https://www.ethicalcorp.com/hydropower-eschews-big-dams-go-flow-green-makeover
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performance and maintain or support watershed 
health,” says Gia Schneider, CEO of Natel Energy, a 
Californian-based hydropower startup.

With $11m in funding from Schneider Electric 
Ventures and the Bill Gates-led Breakthrough 
Energy Ventures, Natel has developed a new 
turbine that updates technology and lowers 
construction costs by requiring less cement and 
steel. Natel’s “restoration hydro” turbine also 
allows for safer passage for fish, which has become 
an important regulation for hydro projects in the US 
and Europe.

Its first commercial-scale project wiil be central 
Oregon, in a project that will generate 5MW of 
electricity, enough to power a small town, for 
Apple’s Prineville, Oregon, data centre.

Hydro has been dogged by environmental 
concerns for years, but it isn’t just huge dams that 
are causing alarm. Plans to develop some 3,000 
small hydro schemes across the Balkans, for 
instance, have been widely criticised as effectively 
damming the last free-flowing rivers in Europe, with 
a mish-mash of schemes that would harm fish and 
adversely affect communities living along the rivers. 

The Nature Conservancy (TNC) has been at 
the forefront of the campaign to prevent this 
proliferation of hydro, but the agency still sees a 
role for the technology in a wider energy mix.

According to Mark Lambrides, TNC’s director 
of global energy and infrastructure, if planned 
intelligently “small hydropower, and particularly 
micro-hydro, can provide essential electricity 

supplies to remote communities or contribute to 
decentralised ‘mini-grids’.”

Hydro has learnt a lot from wind and solar, 
especially around power electronics and control, 
and now plays a much greater role in adding 
distributed energy to the grid by dovetailing with 
other renewables.

The World Bank estimates that 1MW of 
hydropower enables 5MW of wind or solar power, 
meaning that hydropower can offer important  
back-up services, stepping in when solar and wind 
aren’t generating. It can also offer storage facilities 
when they are generating too much power and can 
even absorb surplus power by pumping water up to 
a higher elevation, to be released on demand when 
it is needed.

Dubbed the world’s “water battery”, pumped 
storage hydropower (PSH) uses an upper and lower 
reservoir, connected by two pipes, with the first 

IN 
NUMBERS

Hydropower accounts for 
70% of all green electricity

1MW of hydropower enables 
5MW of wind or solar

Pumped hydro accounts 
for 94% of global energy 

storage capacity

Plans to develop 3,000 
small hydro schemes across 
the Balkans have been 
criticised for effectively 
damning the last free-
flowing rivers in Europe

Natel Energy 
has developed 
a turbine that 
requires less 
cement and 
steel and is 
safer for fish.
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letting water flow downhill, driving turbines, the 
second pumping it back up again. It is already used 
by the power industry for peak saving and load 
balancing, while accounting for 94% of installed 
global energy storage capacity. 

Innovative hybrid projects are also emerging 
that involve connecting hydropower with wind or 
solar projects, enhancing efficiency and reducing 
infrastructure costs.

“Global decarbonisation efforts rely not just 
on the clean electricity hydropower produces, 
but also the storage, flexibility and resilience it 
offers power grids that are increasingly reliant on 
intermittent renewables,” says Eddie Rich, CEO of 
the International Hydropower Association (IHA).

This was recently illustrated in India, he says, 
when the country’s hydropower plants played a 
pivotal role in successfully restoring electricity  
to tens of millions of households following  
an unprecedented plunge in demand, when  
people were urged to switch off their lights for  
nine minutes to express solidarity amid the 
Covid-19 pandemic.

In terms of investment, hydropower could be on 
the verge of dipping into green bonds. The sector’s 
involvement in this market, which helps to finance 
projects that address environmental and climate 
risks, has been held back by concerns around 
environmental issues and its sustainability. But with 
these now easing, the IHA has started consultations 
with the Climate Bonds Initiative to introduce a new 
hydropower package.

But increasing the sector’s contribution to 
renewable energy supply isn’t just about building 
more hydro. More than half of the current global 
fleet of hydropower plants were built before 1990, 
and the US Department of Energy alone estimates 
that by upgrading existing infrastructure it could 
generate an extra 4,300MW. 

Modernisation, explains Rich, means bringing 
a plant to optimal operating conditions so it can 
provide increased generation output, and provide 
ancillary services that support the addition of 
intermittent renewable energy into the system.

The IHA has been working with the Inter-
American Development Bank (IDB), and identified 
20 stations with an installed capacity of over 15GW 
that were in need of modernisation, representing 
over $5bn of estimated investment in electrical and 
mechanical systems.

In Europe, the XFLEX HYDRO initiative is an 
€18m EU-funded project demonstrating how more 
flexible hydro technologies can help countries and 
regions to meet their renewable energy targets.  
The four-year project is being tested across seven 
power plants in Portugal, France and Switzerland, 
harnessing innovations such as variable speed 
turbine systems and electro-chemical batteries, 
which will further push the frontiers of storage.

“Modernising and optimising plant facilities 
will help ensure hydropower’s vital role in energy 
systems is sustained and enhanced,” says Rich. 
“This will improve electricity security, reduce prices 
and build resilience to a crisis like Covid-19.” ●

With environmental 
concerns about  
hydropower easing,  
the technology could  
be on the verge of  
entering the green  
bond market

The Three 
Gorges dam on 
the Yangtze in 
China, which 
is one the 
world’s largest 
producers of 
hydropower.
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Battery storage  
potential ignites  
geothermal hopes
 Catherine Early reports on how the  
zero-carbon source of heat and electricity, 
which has been under-exploited because  
of expense, is poised for expansion

VIEW ONLINE

G
E

O
T

H
E

R
M

A
L 

E
N

G
IN

E
E

R
IN

G

The United Down 
deep geothermal 
project in Cornwall
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Humans have taken advantage of 
underground energy over many centuries, with 
hot springs a big part of many cultures. In more 
modern times, geothermal energy has mainly been 
exploited in tectonically active regions such as the 
US west coast, Iceland and New Zealand, due to the 
need for temperatures of at least 150C. 

On paper, it is the perfect renewable source, 
providing constant, predictable baseload power. 
However, development of geothermal for both 
electricity and heat has yet to reach its full potential.

Globally, 15GW of geothermal electricity capacity 
is installed. “There is potential to be much larger, 
we could achieve 100GW globally,” says Philippe 
Dumas, secretary general of the European 
Geothermal Energy Council (EGEC).

The exploration stage of geothermal energy is 
very expensive, with potential returns spread over 
many decades, he says. The risk profile is also 
high, since test drilling could find that the well 
temperature is not hot enough, or the flow rate is 
too low, he explains. 

Alexander Richter, president of the International 
Geothermal Association, says geothermal’s role in 
decarbonising heat is key in Europe. 

“The heating and cooling sector is often 
underestimated in the energy transition, but it 
represents 45-50% of power demand in Europe. 
Most of that is still powered by fossil fuels. In that 
context, geothermal is an incredibly important 
source of energy,” he says. 

Alexander Richter, president of the International 
Geothermal Association (IGA), points to Kenya as 
another growth market. 

 “It suffers a lot of drought, so they’ve had 
blackouts when the water level at hydropower 

Heating and cooling represent 
45-50% of power demand 
in Europe. In that context, 
geothermal is an incredibly 
important source

Globally, installed capacity of geothermal 
electricity generation is small, at 13.9GW compared 
with that of onshore and offshore wind and solar, 
which reached 651GW and 629GW respectively last 
year, according to data from independent policy 
network REN21, published in June. 

However, industry experts agree that a 
combination of new technology and policies 
targeting carbon emission reductions, particularly 
in the heating sector, is now driving greater 
development of geothermal plants. The 
International Energy Agency is predicting the 
market to grow 22% in 2020-21, down from 28% 
pre-Covid-19. 

Expansion is particularly seen in Europe, where 
the European Geothermal Energy Council (EGEC) 
predicts that the existing 130 geothermal electricity 
plants will double in the next five to eight years, 
taking total installed European capacity to 3.3GW.   
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WHAT IS .... GEOTHERMAL ENERGY

●  Geothermal power plants require high-temperature water 
and heat from either dry steam wells or hot water wells. 
Wells are typically one or two miles deep and steam or hot 
water is piped to the surface.

●  Geothermal heat pumps use the natural insulating 
properties of earth to heat and cool.

●  Most work by circulating water in a closed system through a 
“loop field” installed horizontally or vertically in the ground 
adjacent to or beneath a building. Heat is taken from the 
building and transferred to the ground in the summer.

●  Enhanced geothermal systems have the potential to 
dramatically expand the use of geothermal energy by 
tapping into higher temperatures deeper beneath the 
surface of Earth. In EGS, fluid is injected at high pressure 
into rock that has little natural permeability or fluid 
saturation, causing pre-existing fractures to re-open.

https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
https://www.ren21.net/wp-content/uploads/2019/05/gsr_2020_full_report_en.pdf
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plants has fallen. They started to invest in 
geothermal in the late 1980s, and now it produces 
around 50% of its electricity,” he says.  

Kenya is about to benefit from another  
promising development, which could increase 
developers’ chances of obtaining private equity 
investment. This is crucial for the development 
drilling phase of exploration, which can be 
unattractive to debt and equity providers due  
to the risk of finding poor resources.

In May, insurance company Parhelion 
Underwriting was awarded a grant as the Danish 
government scaled up its GeoFutures GreenInvest 
vehicle, which uses insurance underwriting capital 
to assume risk that investors are unwilling or  
unable to take. 

Julian Richardson, CEO of Parhelion, said: “Low-
probability, high-impact risk is what the insurance 
industry does all day. By matching the risk profile 
to the risk capital out there, we can change the 
investment profile and move the projects along 
through to the development phase.” 

Another promising development is enhanced 
geothermal systems (EGS), a technology where 
water is injected at high pressure to create cracks in 
rocks where the rock is not sufficiently permeable, 
or flow rates are low. EGS is currently only at 
research stage, but is being developed in the US, 
France, Australia, Japan and Germany, according to 
Tryfon Papalexandrou, renewable energy consultant 
at Mott MacDonald.

Meanwhile, geothermal power for district heating 

Geothermal Engineering has 
drilled a well 5.1km under 
the ground in Cornwall, 
which could produce 
electricity for 3,000 homes 
and heat for 12,000 

Hellisheidi 
gethermal 
power plant  
in Iceland.
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or cooling networks has a lower temperature 
requirement of 30-70C, making it viable in a wider 
variety of countries than electricity generation. 
Increasingly, geothermal heat is being used for 
processes in the agricultural sector or for industry, 
as well as homes. The Netherlands is increasingly 
using geothermal to heat greenhouses, with 100MW 
capacity added last year.

Europe is seeing a surge in utilities and 
municipalities considering geothermal heating, 
particularly in Munich, Helsinki and Malmo, Richter 
says. Munich’s utility SWM is working to transform 
its current district heating system, which uses 
waste heat from electricity generation, to run 
on geothermal energy. This will enable SWM to 
generate heat without producing carbon emissions. 

In 2019, there was 5.5GW of geothermal heat and 
cooling installed capacity in 25 European countries, 
with many new planned projects, compared with 
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2018, according to EGEC’s data. It predicts “a rapid 
acceleration and diversification in leading markets”, 
reflecting the wide potential for geothermal heat in 
Europe, where around 25% of the EU population is 
located near viable resources. 

The UK is an example of a new geothermal 
market enabled by EGS. Geothermal Engineering 
has drilled a vertical well 5.1km under the ground 
in the south western county of Cornwall. It has 
temperatures of approximately 195C, and is 
predicted to supply 3MW electricity, enough to 
power 3,000 homes, and heat for 12,000. 

The developer is hoping to test the flow rate 

of the water in the well in July, after which it will 
build the plant, which could begin operations 12 
months later. Global engineering consultancy Arup 
has signed a contract to buy renewable energy 
certificates equating to 9,000MWh/year from the 
project, enough to supply zero-carbon electricity  
to all its offices in England, Scotland and Wales. 

According to Dr Ryan Law, managing director 
of Geothermal Engineering, the potential for 
geothermal heating has traditionally been 
overlooked, especially in the UK. But he points to 
a new trend that could be a game-changer for the 
project, and others globally – the ability to extract 
lithium from geothermal brine, he says. 

Geothermal brine contains minerals that vary 
from region to region, from silica in Iceland to zinc 
in the US. Cornish geothermal brine has a high 
lithium content, which could help feed the huge 
demand for lithium for batteries for electric vehicles 
and digital gadgets. 

EGEC believes the extraction of the mineral will 
be an important driver in the future in regions where 
there is a significant amount of lithium in the brine, 
such as the Upper Rhine Graben in Germany, which 
has the biggest resource in Europe. 

The extraction technology is in the innovation 
and demonstration phase, so little data exists 

Extracting lithium from  
brine won't compete with  
the biggest lithium mines in  
terms of quantities, but it 
would provide a potential  
extra revenue stream for 
geothermal plants

Brine pools 
from a lithium 
mine in Chile.
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Catherine Early is a freelance journalist specialising 
in the environment and sustainability. She writes 
for Business Green, China Dialogue and the ENDS 
Report among others. She was a finalist in the 
Guardian’s International Development Journalism 
competition.

on the potential cost reductions it could bring to 
geothermal projects, or complementary revenue it 
could generate, which will depend on the market 
price of lithium, according to the trade body.

There should be more clarity on commercial 
potential next year. Both Vulcan Energy Resources, 
which is developing the project in Germany’s Rhine 
Valley, and ES Geothermie, which is behind two 
projects near Strasbourg in France, are to carry out 
test drilling. The US, New Zealand, Chile, Kenya and 
the UK all have geothermal brine projects under 
development, according to EGEC.

The trade body notes that extracting lithium 
from brine has a lower environmental footprint 
than typical lithium mining. It uses less than 50m³ 
of water per tonne produced, compared with 
150m³ to 450m³ for typical lithium production, 
and produces no CO2, compared with 5-15 tonnes 
of CO2 from traditional extraction, depending 
on what method is used. This increases its 
attractiveness for car manufacturers looking to cut 
their emissions. 

Law says: “The carbon footprint of lithium is 
pretty substantial and we need to find a way to 
bring that down and supply it more at a domestic 

level, instead of shipping it from open-cast mines in 
Latin America to build supposedly ecological cars.”

Extracting lithium from brine will not be able to 
compete with the biggest lithium mines in terms of 
quantities, says Andrew Day, programme director 
at consultancy Mott MacDonald. Still, geothermal 
developers are keen to investigate its potential as it 
would provide a potential extra revenue stream for 
plants. “We are certainly going to start looking at 
this in Cornwall, I think it will play quite a part in the 
future of these geothermal projects,” Law says.

“For us as developers, it’s really starting to change 
the picture – adding a third revenue stream makes 
us much more attractive,” he says. “Geothermal 
is baseload electricity, but also supplies heat and 
minerals – that really gives us the edge it needs to 
attract more substantial levels of funding.” ●

Geothermal 
energy 
supplies 50% 
of Kenya's 
electricity.
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Aviation plots 
an electric 
flight path
Research and development of electric 
propulsion systems continues,  
despite headwinds from  Covid-19.   
Catherine Early reports

Electric aviation achieved a significant 
milestone in May, when the world’s largest all-
electric aircraft successfully completed a test 
flight over the US state of Washington. The 
nine-seater Cessna Grand Caravan flew for 30 
minutes, powered by a 750-horsepower (560 kW) 
magni500 propulsion system developed by electric 
propulsion system designers magniX and aerospace 
engineering company AeroTEC. 

Just a few weeks later, regulators at the European 
Union Aviation Safety Agency (EASA) granted a 
two-seater electric aircraft capable of up to 80 
minutes of flight worldwide certification to operate, 
hailing it as a massive step forward in battery-
powered flight.

One of the most significant challenges for 
electrifying aviation is the weight to power ratio of 

A
LI

C
E

_P
H

O
TO

/S
H

U
T

T
E

R
S

TO
C

K

VIEW ONLINE

https://www.ethicalcorp.com/aviation-plots-electric-flight-plan-despite-headwinds


● ENERGY TRANSITION BRIEFING

48

July/August 2020

batteries, which means that they are mostly seen as 
a solution for small aircraft flying short distances, 
such as island-hopping routes, or regional airports 
to main city hubs.

But electrification plans are not limited to the 
two-seater market: UK airline EasyJet has teamed 
up with startup Wright Electric to develop a 186-
seat electric aircraft with a 1.5MW electric motor, a 
development we previously reported on. Plans to 
conduct flight tests in 2023 and enter commercial 
service by 2030 have not been side-tracked by 
Covid-19, the company said. 

It is a development encouraged by airports,  
which are also looking to reduce their climate 
impact in response to the flight-shame movement. 
London’s Heathrow Airport is offering a year’s worth 
of free landing charges for the first commercial 
airline to launch an electric plane, and last 
December began a six-month project to research 
infrastructure to support aircraft electrification 
at the airport, such as for charging and electrical 
power and distribution requirements. 

Domone believes that the aerospace industry 
would have to make a huge investment to take it 
further, and even look at new battery chemistry such 
as sulphur ion or lithium air, which are currently 
only theoretical. 

But Roei Ganzarski, chief executive of magniX, 
expects investment in battery technology to 
continue and strengthen. He points out that aircraft 
have very long lifespans, up to 50 years for small 
planes on island-hopping routes, so planes being 
flown now will still be in operation in 2050, the 
date by which the world will need to reach net-zero 
carbon emissions in order to keep climate change 
below dangerous levels.

Electric planes emit less noise and air pollution, 
and are cheaper in terms of both fuel and 
maintenance. And with 45% of all flights globally 

The work is being undertaken with researchers 
from Cranfield University and the universities of 
Essex and Reading, and aims to help other airports 
plan for an increasingly electrically powered future 
for aviation. 

Meanwhile, the Norwegian government and 
its state-owned airport operator Avinor have 
committed to the electrification of all flights under 
90 minutes by 2040. 

However, James Domone, senior aerospace 
engineer at consultancy Atkins, says that the main 
market for electric planes will be small aircraft on 
short routes. 

“Battery technology is just not going to be  
there for larger aircraft, even in a hybrid, to make 
a huge amount of difference to net-zero. Batteries 
with the energy capacity to fly for a reasonable 
distance will be too heavy, and that’s based [on] 
forecast battery development; existing batteries 
have even lower energy capacity,” he told  
The Ethical Corporation. 

Airports are looking to 
reduce their climate
impact in response to the 
'flygskam' flight-shame 
movement
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WHAT IS .... ELECTRIC AVIATION? 

●  On-board systems have shifted to become “more electric” 
over the past 30 years.. Research is now under way to 
replace hydraulic systems such as flaps and rudders with 
lighter, electrically  powered systems.

●  Hybrid electric would use jet fuel to power a gas turbine, 
which would drive the electrical generator. 

●  Pure electric aircraft would have both the motor  
and the onboard systems powered by electricity. 

●  Hydrogen could be used with a fuel cell to create electricity 
to power an electric motor in the longer-term, though 
faces significant commercial and infrastructure-related 
challenges.

Roei Ganzarski, chief 
executive of magniX, 
with the all-electric 
nine-seater Cessna 
Grand Caravan.

https://ethicalcorp.com/climate-briefing-leading-firms-take-ground-approach-cutting-aviation-emissions
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being less than 500 miles, according to aviation 
data company OAG, it is clear they still have a role 
to play in decarbonisation.  

 “We believe that all types of planes could 
electrify to some extent, says Cory Combs, founder 
and chief technology officer at US technology 
company Ampaire. “It’s not about whether pure 
electric or hybrid technologies will win out, it’s a 
portfolio of solutions that will work for all types of 
planes,” he says. 

Electrifying systems on planes that are already 
certified will enable commercial services to be 
developed far faster, Combs says. Ampaire has 
developed an electric system for a six-seater hybrid 
aircraft that is already being used for research and 
pilot training, and plans to test it on a commercial 
route in Hawaii once Covid-19 restrictions are lifted. 

Meanwhile, magniX, owned by Singapore’s 
Clermont Group, is working  
with Canadian seaplane company Harbour  
Air to gain certification for passenger flights of 
an electrified version of its de Havilland Beaver 
plane. It successfully completed a test flight last 
December, and hopes to start operating on short 
routes by 2022. 

Multiple other research programmes are 

underway. One of the most widely publicised, the 
E-Fan X hybrid electric plane, was being developed 
by UK-based Airbus and Rolls-Royce. A test flight 
of the 100-seater Bae146 airliner was planned for 
2021. But the project was dropped in April, just 
before Rolls-Royce revealed 9,000 job cuts in the 
wake of the Covid-19 travel slump. 

However, the company has stated that it will 
continue ground testing associated with the E-Fan 
X to inform future projects. It is still working on the 
Accelerating the Electrification of Flight (ACCEL) 
project – part-funded by the UK government, and 
also involving the Aerospace Technology Institute 
(ATI); electric motor and controller manufacturer 
YASA; and aviation startup Electroflight. Its 
developers hope that the aircraft will reach a speed 
of at least 300mph, making it the fastest all-electric 
plane in history, when it is test flown later this year.

The ATI and Rolls-Royce are also working with 
Cranfield Aerospace Solutions – part of Cranfield 
University – on Project Fresson, a £9m 30-month 
project to design, manufacture and integrate a 
hybrid-electric propulsion system into a nine-seat 
Britten-Norman Islander aircraft, which is typically 
used on short flights such as island-hopping routes. 

Meanwhile, Nasa is working on modifying an 

Canadian 
seaplane 
company 
Harbour Air 
hopes its 
electrified 
de Havilland 
Beaver will 
start operating 
by 2022.  
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In May, the world’s largest all-electric aircraft, the nine-
seater Cessna Grand Caravan flew for 30 minutes, 
powered by a 560 kW magni500 propulsion. 

MagniX and Canadian seaplane company Harbour Air 
hope to start operating an electrified version of the de 
Havilland Beaver plane by 2022. 

Norway’s state-owned airport operator Avinor has 
committed to electrification of all flights under 90 
minutes by 2040. 

The E-Fan X hybrid electric plane was being developed by 
Airbus and Rolls-Royce, but the project was dropped in 
April in the wake of the Covid-19 travel slump. 

EasyJet and Wright Electric are developing a 186-seat 
electric aircraft with a 1.5MW electric motor. Plans for flight 
tests in 2023 and commercial service by 2030 have not 
been side-tracked by Covid-19, the company said. 

In June, France announced a €15bn bailout package for 
its aviation sector, including to develop an aircraft powered 
by electric-hybrid engines for short-haul journeys. 
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existing aircraft design with an electric propulsion 
system. Data from the original model powered 
by traditional combustion engines can then be 
compared with data produced by the electrically 
powered plane to inform certification processes for 
future planes. 

ENGINEERING OUT OF THE DECLINE
The huge impact of Covid-19 on the bottom line 
of aviation companies worldwide is not having a 
negative impact on research and development of 
electrification, commentators maintain. “Clearly the 
aviation market is in significant decline for some 
time to come,” says Mark Scully, head of technology 
of advanced systems and propulsion at the ATI.

“But companies are all looking to the future in 
terms of sustainable solutions, and many of them 
are talking to us about getting involved in that, 
from large organisations right through to small 
companies. In many ways, we’re probably seeing 
even more interest from small innovators in recent 
months,” he says.

Combs agrees. “When it comes to electric aircraft, 
it’s much less doom and gloom than people are 
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development of alternative fuels, and an aircraft 
that could be powered by electric-hybrid engines for 
short-haul journeys. 

Electric planes will also need new regulation and 
certification. The main challenges are excess heat 
from batteries; onboard capacity; safety of high-
voltage systems; and reducing the weight of the 
aircraft to enable the battery power to go further, 
Domone of Atkins explains.

Scully of ATI says the European Aviation Safety 
Agency has already issued guidance on battery 
systems for electric air vehicles to help engineers 
and designers. 

Electric planes could become even more viable 
if the model for flying changed to enable a larger 
number of flights of smaller aircraft departing from 
local airports, rather than main city hubs, he says. 
“We’re not just about going green – we really think 
that electric aviation is going to be so huge as to 
provide infrastructure-light connectivity across the 
world,” he asserts. ●

Nasa 
technicians 
working on its 
first all-electric 
plane. 
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saying. We’re doing more projects than prior to 
Covid, there’s a number of government and other 
programmes that have been initiated recently, so 
I would say this work is expanding right now,” he 
says, adding that his company has recently been 
contacted by governments – predominantly in 
Europe – interested in electrification projects. 

In June, the French government announced 
a €15bn bailout package for its aviation sector, 
including €1.5bn to be spent on research and 

Clearly, aviation will be in 
significant decline for some 
time to come, but companies 
are looking to the future in
terms of sustainable solutions
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‘BRAVERY AND BOLD  
THINKING ARE KEY TO 
REACHING GOAL OF 
ENERGY ACCESS FOR ALL’
Ashden CEO Harriet Lamb explains why frontline clean energy
enterprises in developing countries must not be allowed to fail, 
despite the grave danger they face because of Covid-19
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Reaching the UN’s Sustainable 
Development Goal 7, clean energy for all by 2030, 
was a tough challenge even before Covid-19 gripped 
the world; 860 million people still lack access to 
energy, making it harder for them to earn, learn and 
stay healthy. Now development resources are pulled 
towards tackling the pandemic, and the businesses 
of clean energy innovators are in grave danger.

Make no mistake – we are at a crossroads. 
One path leads to a low-carbon future for all, 
where marginalised people enjoy healthier and 
more comfortable lives, and are better placed to 
escape poverty. The other path leads to a world of 
increasing division, where the climate crisis strikes 
harder and harder at those who have done least to 
cause it. 

How do we put ourselves on the right road? 
Ambition. Now is not the time to be shrinking back 
or giving up. Instead, the world must be more 
creative, more committed and more radical.

The fight ahead is huge. Those at risk from 
the economic impact of coronavirus crisis 
include frontline clean energy enterprises. These 
organisations use local knowledge and connections 
to bring clean energy into the heart of marginalised 
communities. 

COMMENT

They form a vital part of the energy ecosystem 
but play a role far beyond that, bringing food and 
services to the marginalised, enabling them to 
earn money through jobs or livelihoods powered 
by energy, creating a decentralised – and so 
democratised – form of energy.  Quite simply, they 
are too important to fail. 

The danger they face was highlighted in a recent 
survey by industry body the Global Distributors 
Collective. It found that 71% of clean energy 
enterprises that sell everyday items to low-income 
communities in developing countries, such as low-
cost solar lights, stoves, water filters and mobile 
phone chargers, had lost sales due to low customer 
income or reduced access to communities. More 
worryingly, 14% said they had ceased operations 
completely. That is why enterprises, particularly 
smaller grassroots ones, with local roots and 
no international donors in their phone contacts, 
need urgent support from funders, investors and 
policymakers.

As CEO of Ashden, I’ve been inspired by  
hundreds of organisations specialising in low-
carbon innovation around the world who’ve  
applied for the Ashden Awards. We’ve given  
awards to 236 incredible organisations since 2001 
and we continue to work with the winners and the 
runners up for years afterwards, bringing them 
together with others in the clean energy sector, 
funders or policymakers. Every day, the impacts of 

SOLshare’s 
peer-to-peer 
solar energy 
exchange 
platform 
allows 
households 
to trade 
electricity 
with their 
neighbours.
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COMMENT

the climate crisis can be seen in extreme weather 
events and falling biodiversity, so knowing that 
there are positive climate solutions happening 
around the world that have impact and are scalable 
is an incredible motivator.

I also see reasons for optimism in the visionary 
work by governments in some of the world’s least 
developed countries, as in the example of Togo. 

AFRICA AIMS HIGH
In 2017, only 40% of the Togolese population had 
access to electricity, dropping as low as 8% in rural 
areas. Many disadvantaged rural households were 
using candles, battery torches and kerosene lamps 
for lighting. 

In response, the Togolese government has 
committed to providing electricity for every 
citizen by 2030. Its approach is an imaginative 
hybrid, drawing on a combination of electricity 
grid expansion, rural mini-grids and solar home 
systems. By offering a combination of routes to 
energy, Togo is overcoming some of the regional 
and access challenges faced by rural people. That’s 
why the Togolese Agency for Rural Electrification 
and Renewable Energy won this year’s ward for development agencies, offered solar companies the 

chance to bid for substantial contracts to deliver 
affordable off-grid energy in rural areas. By taking 
part they are obliged to service “hard to reach” 
customers, such as the poorest and those living in 
the most remote villages, and to deliver impactful, 
high-quality products. In return, they get the 
finance they need upfront, overcoming the hurdle 
that customers on low incomes simply cannot pay 
for products all at once.  

Every new connection is tracked and mapped 
using an impressive data platform, which shows  
the spread of clean energy across Zambia in 
real time. The success of the work has triggered 
the creation of the Beyond the Grid Fund for 
Africa, which will use the same approach to 
connect 5 million people in Burkina Faso, Liberia, 
Mozambique and Zambia by 2025.

GRASSROOTS INNOVATION
National co-ordination is crucial, but must also 
enable and empower grassroots action. An inspiring 
example of frontline innovation comes from 
Bangladesh, which boasts nearly 6 million solar 
home systems. But up to a third of the electricity 
they generate, worth $1bn, goes to waste as 
people’s usage patterns vary from day to day and 
season to season. At the same time, 50 million 
people in the country live with no electricity, or an 

The Beyond the Grid Fund 
for Zambia enables solar
companies to deliver 
affordable offgrid energy  
in rural areas

system innovation for energy access.
This approach includes subsidies for the 

poorest families, and work to train technicians 
that can support the arrival of energy systems in 
homes across the nation. At least 50% of the new 
technicians will be women, reminding us that 
progress towards SDG7 goes hand in hand with 
other development goals, such as gender equality. 
Energy enterprises also play a crucial role, installing 
the off-grid solutions so important in remote 
communities. 

Another great example of public-private 
innovation comes from the Beyond the Grid Fund  
for Zambia, which won Ashden’s award for 
innovative finance in 2019. This initiative, a 
partnership between the government and global 
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unreliable supply. Most still rely on polluting and 
expensive fuels like kerosene or diesel generators.  

This year’s winner of Ashden’s innovative 
finance award, energy enterprise SOLshare,  
tackles these challenges with its peer-to-peer 
solar energy exchange platform, SOLbazaar. The 
platform allows households and small businesses 
to trade electricity with their neighbours. Their 
technology interconnects solar home systems into 
a neighbourhood network, so people can sell what 
they do not need, and buy extra electricity when 
they need more. Those who cannot even afford a 
solar home system can plug into the network, at a 
fraction of the cost of purchasing one.

The power of clean energy is also on display in 
Yemen, where coronavirus follows years of conflict 
that have left people displaced and desperately 
hungry. Work is scarce; for many, food is available 
but punishingly expensive.

But in three sites across the country, the United 
Nations Development Programme has helped 
people set up community-owned solar microgrids, 
bringing refugees and non-displaced people 
together, creating much-needed incomes for grid 
owners, and much cheaper electricity for their 
neighbours. It is an initiative that won this year’s 
humanitarian energy award.

One grid in the Abs district is owned and  
operated entirely by women, a radical act in a 
country with strict gender restrictions. It has been  
a long road – as the grid manager says, “they made 
fun of us, that we want to do men’s work”. But now 
the whole community benefits, and the women who 
made it happen are role models. In the next few 
years, community-owned grids are set to become 
a common sight at Yemen’s schools and health 
clinics.

In troubled times, it is heartening to see bravery 
and bold thinking by leaders in the Global South 
and communities gripped by poverty and conflict. 
Funders and investors in the Global North, as well 
as politicians and the wider energy sector, must 
show similar ambition and courage, and be ready 
to take more risks. Ensuring frontline organisations 
survive the pandemic is the perfect place to start. ●

Harriet Lamb is CEO of Ashden. 
https://www.ashden.org/ You 
can watch the 2020 Ashden 
Awards here.

The Beyond the Grid 
model is being rolled 

out into other areas 
of Africa.
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about its ambition to achieve 100% recycled and renewable 
material in its products
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