


About  ECECP

EU-China Energy Cooperation Platform was launched on 15 May 2019, 
to support the implementation of activities announced in the ‘Joint 
Statement on the Implementation of EU-China Energy Cooperation’.

The Joint Statement was signed during the 8th EU-China Energy Dialogue 
that was held in Brussels on 9th April between Commissioner for 
Climate Action and Energy Miguel Arias Cañete and the Administrator 
of the National Energy Administration of China Mr ZHANG Jianhua, 
back-to-back with the 21st EU-China Leaders’ Summit on 9 April 2019 
and was witnessed by Jean-Claude Juncker, President of the European 
Commission; Donald Tusk, President of the Council of Europe and Dr Li 
Keqiang, Premier of China.

The start of the implementation of the EU-China Energy Cooperation 
Platform (ECECP) was included in the EU-China Leaders Summit Joint 
Communique.

The overall objective of ECECP is to

‘enhance EU-China cooperation on energy. In line with the EU’s 
Energy Union, the Clean Energy for All European initiative, the 
Paris Agreement on Climate Change and the EU’s Global Strategy, 
this enhanced cooperation will help increase mutual trust and 
understanding between EU and China and contribute to a global 
transition towards clean energy on the basis of a common vision of 
a sustainable, reliable and secure energy system.’ 

Phase II of ECECP is implemented by a consortium led by ICF, and 
National Development and Reform Commission - Energy Research 
Institute.

Disclaimer:

The views and opinions expressed in the articles of this magazine are the authors' 
own, and do not represent the views of ECECP.
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Dear All, 

Another year has passed and we meet again at this Christmas double issue of EU China Energy Magazine.

ECECP started 2021 with a workshop exploring opportunities and challenges in introducing innovative energy 
solutions in EU and China, but 2021 was really a year of the power sector. We held two additional workshops in the 
summer and autumn to share the experiences of the European power sector in the clean energy transition and to offer 
China’s perspective. In November, ECECP brought a small part of COP26 from Glasgow to Beijing when we hosted 
50 guests at a live streamed networking event to mark EU Energy Day, using Chinese interpreters. 

Earlier this month, ECECP launched the final report of our flagship project ‘ENTSO-e Grid Planning modelling 
Showcase in China’ and celebrated the successful conclusion of ECECP Phase I and the beginning of Phase II, an 
event attended by 50 guests. 

ECECP Phase I started on 15 May 2019. Since then, ECECP has organised 31 policy workshops and 12 networking 
events. In addition to the workshops mentioned above, policy workshops covered promotion of renewables and 
integration of variable renewables in the energy system in EU and China, market-based financing of energy efficiency 
investments, and the role of gas. Three Joint Statement reports were also published in summer 2020. 

Our website’s readership has quadrupled since its launch in 2020.

Even as COVID-19 continues to complicate interaction between the EU and China, we hope that our magazine will 
go some way towards meeting the needs of the energy community in EU and China for news and views. 

This issue of the EU-China Energy Magazine includes articles on China’s action plan to reach peak emissions by 
2030, the global gas crisis, a discussion on the role of battery storage in the low carbon energy system, as well as a 
behavioural perspective on greening pensions. Read the latest EU and China policy developments in the News in 
Brief section. We hope you enjoy these and the other articles in this issue!

Last but not least, we have a big announcement to make: from next year on, the EU-China Energy Magazine will be 
published monthly. 

Once again, I would like to thank our long-suffering editors Daisy Chi and Helen Farrell for making this Christmas 
issue possible.

Merry Christmas and a Happy New Year from the ECECP project team!

 Flora Kan
                                                                                                                 ECECP Team Leader
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On 5 November 2021, ECECP 
hosted a COP26 live streamed 
event in Beijing to coincide with 
EU Energy Day, allowing policy 
makers, CEOs and local politicians 
to discuss global initiatives to 
effect the energy transition. COP is 
an annual global event organised 
by the United Nations, and has 
taken place every year since 
1995 (apart from 2020 when the 
pandemic hit). The EU’s annual EU 
Energy Day has taken place since 
2016, and is intended to showcase 
the EU’s successful promotion 
of clean energy and its current 
and upcoming initiatives. The 
event sessions focused on critical 
topics including just transition, 
offshore renewable energy, green 
hydrogen, the phasing out of coal 
and methane emission reduction.

EU Leads the Global 
Energy Transition

A livestreamed event brought energy players together in Beijing to follow presentations 
given at November’s COP26 summit in Scotland. Daisy Chi and Helena Uhde offer a round 
up of key points from energy experts from around the world.

The EU-China Energy Cooperation Platform (ECECP) 
organised the EU Energy Day live streamed event 
in recognition of the similar challenges faced 
by the EU and China in the energy transition 
and in tackling climate change. Simultaneous 
interpretation ensured that the high-level meetings 
at COP26 were easy for the Chinese audience to 
follow. Delegates included journalists, members of 
the EU delegation in Beijing, China’s NEA, as well 
as energy industry experts and academics from 
institutions such as China Electricity Council and 
State Grid Energy Research Institute

‘EU Energy Day offers China a good opportunity to 
better understand the EU’s recent energy politics 
and will help to inspire new initiatives with China 
and other international partners to jointly explore 
effective solutions to the future challenges of the 
energy transition,’ said Octavian Stamate, Climate 
Action and Energy Counsellor of the EU Delegation 
to China, in his welcoming speech.
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A just transition

Much is published about the many 
new jobs that will be generated 
en route to climate neutrality, yet 
no one can deny that fossil fuel 
workers’ jobs may be at risk. A 
people-centred approach, that 
balances social and economic 
development, is needed to 
ensure that the benefits and costs 
involved in the transformation of 
the energy system are distributed 
fairly and in a way that protects 
the most vulnerable groups. 

Europe is at the forefront of 
ensuring a just transition. The EU 
has pledged to cut emissions by 
55% by 2030 and to achieve net 
zero emissions by 2050. EU Energy 
Commissioner Kadri Simson 
stressed that the energy transition 
will fundamentally change the way 
people live and therefore require 
a radical change in thinking about 
development. ‘We believe the 
just transition is a key issue of the 
climate fight: we must leave no 
one behind. This is why the EU has 
made just transition a key pillar 
of the European Green Deal – our 
energy and climate strategy,’ noted 
Simson. 

The EU plans to put over EUR 
60 billion of recovery funds into 
retrofitting homes, and will invest 
massively in renewable energy 
and clean transport. Up to EUR 
75 billion will be set aside via the 

Just Transition Mechanism to help 
regions affected by the phasing 
out of coal and the industrial 
transition. The EU has also 
proposed a new Social Climate 
Fund, which will use additional 
revenues from carbon pricing on 
home heating and road transport 
to help those who are most 
vulnerable to higher energy and 
fuel prices. The EU is also actively 
seeking new revenue streams and 
creating new jobs in coal regions.

Following up on its commitment 
to sharing its experience with 
international partners, the EU 
has taken an active role in the 
Global Commission on People-

Centred Energy Transitions, an 
initiative coordinated by the IEA 
and established in January 2021. 
In collaboration with Germany, the 
EU plans to co-finance a project 
that will support a just transition 
away from coal in key partner 
countries such as Indonesia and 
South Africa. The EU is also one of 
the signatories to a pioneering Just 
Transition Agreement with South 
Africa, to support its transition and 
to accelerate decarbonisation.

Reports from around the 
world demonstrate that the re-
employment of practitioners in 
fossil energy industry is a shared 
concern. Canada is to allocate 
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CAD 200 million annually to fund 
skills training for workers most 
affected by the clean transition. 
In Denmark, following the 
announcement that exploration 
in the North Sea will soon cease, 
the government is now actively 
working with labour unions to help 
those affected find new jobs. 

Emerging and developing 
countries, such as South Africa, 
India, Indonesia and Senegal, face 
greater pressure and challenges in 
the energy transition, as they have 
to ensure economic development 
even as they reduce fossil fuel 
energy use. Assistance and support 
from the EU, the US, and China are 
particularly important if they are 
to achieve their goal. 

Looking offshore

With around 40% of the world’s 
population living in coastal areas, 
the development of offshore 
renewable energy could largely 
meet the energy demand of those 
coastal mega cities. According 
to the International Renewable 
Energy Agency (IRENA), offshore 
renewable energy has the 
potential to meet nearly 20 times 
the world’s current electricity 
demand.

In his keynote speech, Francesco 
La Camera, Director General of 
IRENA, reported that 2 000 GW 
of offshore wind capacity and a 

EU-China Energy Magazine 

FOCUS ON CHINA:

Mr Zhang Lei, CEO of Shanghai-based Envision 
Energy, told COP26 delegates that the energy 
transition offers a great opportunity for developing 
countries to leapfrog ahead. He cited the case 
of Ordos in Inner Mongolia, a city that has an 
economy based almost entirely on coal-related 
industries and which produces 16% of the country’s 
coal. On the other hand, its abundant wind and 
solar resources are ideal for power generation. Its 
handicap is that any renewable power in the region 
is limited mainly because it is a long way from the 
more populated areas of the country. However, 
Mr Zhang pointed out that by cooperating with 
some big automobile companies and carbon 
fibre industry, renewable power can largely be 
consumed locally. In addition, battery energy 
storage technology, can effectively solve the coal 
industry transformation issues caused by clean 
energy transition, providing new job opportunities 
for workers from the coal industry.

further 300 GW of marine capacity 
will need to be installed globally by 
2050 to achieve carbon neutrality 
and meet the goals of the 2015 
Paris Agreement. It is quite clear 
that the deployment of offshore 
renewable energy needs to be 
accelerated to keep on track.

Thanks to its unique geographical 
advantages, Europe has great 
potential for offshore renewable 
energy, especially wind power. In 

2020 the EU published a dedicated 
strategy for offshore renewable 
energy, setting ambitious targets 
for an additional 300 GW of 
offshore wind capacity and 40 GW 
of ocean renewables such as wave, 
tidal and floating solar by 2050.

Simson pointed out the practical 
issues that will need to be 
addressed in order to meet these 
ambitious targets, such as building 
robust offshore and onshore 
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power grids across national borders 
and simplifying the licensing process for 
offshore projects. Currently, the licensing 
issue is causing a huge bottleneck in 
the deployment of offshore renewable 
energy. Industry insiders reveals that 
it now takes four times longer to plan, 
prepare and permit a wind farm than it 
does to build one. The solutions will be 
simpler policy frameworks and permission 
procedures as well as public-private 
partnerships, which will be vital for an 
accelerated decarbonisation.

Coordinated development of 
offshore wind and green hydrogen

According to IRENA, the cost of green 
hydrogen will become competitive by 
2030; after which up to 30% of offshore 
wind power could be used to produce 
green hydrogen by 2050, with green 
hydrogen deployment contributing up to 
10% of global emissions reductions. Green 
hydrogen has an important role to play 
in the broad energy transition because 
it can meet energy needs in various 
scenarios, especially in those sectors that 
are hard-to-abate through electrification, 
such as aviation, road transport, and non-
ferrous metal industries. In addition, 
the development of green hydrogen 
can contribute to the greening of the 
petrochemical sector. Disused offshore oil 
and gas platforms can be retrofitted and 
repurposed for hydrogen production. 

Offshore wind can provide a high-
quality renewable energy on a large 
scale, and this is the ideal source for 
electrolysers to produce green hydrogen. 
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According to Simson, the EU has 
made renewable hydrogen a top 
priority for its future agendas, with 
plans to install 6GW of electrolyser 
capacity for hydrogen production by 
2024 and 40GW by 2030. By then, the 
cost of green hydrogen is expected 
to be competitive with gray and blue 
hydrogen.

Ports are central to the development 
of offshore wind power and green 
hydrogen. Industrial bases near 
ports are often major consumers of 
hydrogen energy, while port areas are 
not only natural gateways for offshore 
wind power project construction and 
maintenance, but also landing points 
for offshore wind power transmission 
and logistics centers for green fuels 
such as hydrogen. Therefore, the 
construction of electrolysers in ports 
to produce hydrogen using offshore 
wind power can provide sufficient 
green electricity and hydrogen energy 
for industry in the immediate area, 
thus forming a complete cycle of green 
energy production and consumption. 

The battle to drive down 
methane emissions

Methane is a major contributor to 
global warming. ‘Rapidly reducing 
methane emissions is the single most 
effective strategy to reduce global 
warming in the near term and have a 
chance to achieve the goal of limiting 
warming to 1.5˚C. It is possibly the 
only low-hanging fruit left in our 
fight against climate change,’ Simson 

FOCUS ON AMSTERDAM:

The port of Amsterdam is a good example of these 
synergies. According to Dorine Bosman, Chairman of the 
Clean Path Initiative in the Netherlands, more than 100 
companies are engaged in offshore industries in the port 
of Amsterdam. These companies possess rich knowledge 
and experience in practical operation of various offshore 
projects, giving them unique advantages when it comes 
to participating in the offshore wind and hydrogen 
industry. Building upon these advantages, Amsterdam 
has established a comprehensive training and education 
system to ensure that the skills of the workforce can 
meet business needs. In addition, through public-private 
partnerships, Amsterdam has gradually established a 
green hydrogen industrial cluster (H2 Gate), with plans 
to further expand its revenue from hydrogen imports 
and exports through provision of supporting services.

FOCUS ON SPAIN: 

Spain’s Basque region has established a complete 
industrial chain of offshore wind power, covering 
development, operation and maintenance. According 
to Arantxa Tapia, Minister of Economic Development, 
Sustainability and Environment, the region has also 
established an offshore wind testing platform to test 
all aspects, from materials to components to complete 
equipment of floating wind turbines. Building upon its 
strong technological and industrial cluster advantages 
in offshore wind power, the Basque region is now 
implementing a Hydrogen Corridor Strategy, to create 
a green hydrogen ecosystem covering production, 
distribution and consumption through extensive public-
private sector cooperation.
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warned at COP26. The fossil fuel 
industry is responsible for one-
third of manmade methane 
emissions.

On 2 November 2021, the USA, 
the EU, and partners formally 
launched the Global Methane 
Pledge, an initiative to reduce 
global methane emissions. A total 
of over 100 countries representing 
70% of the global economy and 
nearly half of manmade methane 
emissions have now signed the 
pledge. 

Yet a lack of accurate data 
could hamper the drive to cut 
emissions. At the G20 Summit, 
the UN Environment Programme 
(UNEP), with support from the 
EU, launched the International 
Methane Emissions Observatory 
(IMEO), a data-driven, action-
focused initiative that aims to 
monitor commitments made by 
signatories to the Global Methane 
Pledge. 

The EU’s strategy to reduce 
methane emissions covers sectors 
including energy, agriculture and 
waste. Now that this blueprint 
has been published, it is time for 
detailed legislative measures at a 
regional, national and company 
level. Challenges include data 
collection, refinement and 

publication to create cost-effective 
solutions that both challenge and 
support companies to achieve the 
performance standards. 

Energy compacts[ ’Energy 
Compacts’ is a UN platform to 
bring together member states, 
companies and international 
organisations to make voluntary 
commitments to take action on 
SDG7’

Energy compacts1 to power 
the energy transition

Without exception, all countries 
need to meet the challenges of 
climate change. But these is no 
need for them to struggle alone. 
Every nation has to participate 
in international exchanges and 
cooperation in this field. 

For this reason, the EU is not just 
aiming to make the continent 
climate-neutral by 2050, but is also 
ready to share its experience with 
the world and support countries to 
achieve a fair and inclusive energy 
transition.

As a sign of its commitment to 
support global efforts, the EU has 
proposed three Energy Compacts: 
1) to put in place national zero-
emission energy roadmaps by 
2050 with key partner countries, 

in cooperation with the IEA; 2) to 
create Regional Energy Transition 
Outlooks for Africa, South-
Eastern Europe, Latin America 
and the Caribbean, in cooperation 
with IRENA; 3) Green Hydrogen 
Compact Catalogue, in cooperation 
with Denmark, Germany, IRENA 
and other partners. These 
commitments will be key to 
the EU’s participation in global 
cooperation on climate and energy 
to support the progress towards 
the same zero-carbon future.

Simone Mori, Head of Europe at 
Enel SpA, argued that the goal 
of ‘Sustainable Energy for All’ in 
countries of the global south was 
not an energy transition from coal 
to renewable energy, but rather 
the development of renewable 
energy to meet basic needs. This 
is not a question of technology, 
but of creating the conditions for 
easily accessible investment and 
risk mitigation. Global cooperation 
platforms, such as the Energy 
Compacts, will lead to a common 
framework to support investment 
mechanisms that can reduce risk, 
and so accelerate progress.

by Daisy Chi and Helena Uhde
EU-China Energy Cooperation Platform 

(ECECP)

 1. ’Energy Compacts’ is a UN platform to bring together member states, companies and international organisations to make voluntary commitments 
to take action on SDG7’
https://council.science/current/blog/transform-21-terminology-explainer-energy-compacts/
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Understanding China’s Action Plan 
for Reaching Peak Carbon Emissions by 2030

China recently released a long-awaited policy document detailing how the country intends to fulfill its target of reaching 
peak carbon emissions by 2030. The Action Plan for Reaching Carbon Dioxide Peak Before 2030, takes aim at vast areas of 
the economy, including polluting commodity industries, transport, and domestic waste, and outlines measures for gradually 
slowing the emission of carbon, transitioning to renewable energy, and reducing waste.

Designed by  macrovector / Freepik

https://www.freepik.com/free-vector/planet-ecology-composition_9387192.htm%23page%3D1%26query%3DEnergy%2520transition%26position%3D4%26from_view%3Dsearch
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In the lead-up to the COP26 
summit that is taking place over 
two weeks in early November 
2021, China released two of the 
most significant policy documents 
on its climate response plan. 

The documents titled the Working 
Guidance for Carbon Dioxide 
Peaking and Carbon Neutrality in 
Full and Faithful Implementation of 
the New Development Philosophy 
(“Working Guidance”) and the 
Action Plan for Reaching Carbon 
Dioxide Peak Before 2030 (“Action 
Plan”), form the basis of China’s 
policy framework for reaching its 
two key carbon reduction targets, 
reaching peak carbon emissions 
by 2030 and carbon neutrality by 
2060. 

The Working Guidance offers an 
overview of China’s overall plan for 
reaching both the 2030 and the 
2060 goals. The full document is 
available in English here. 

Meanwhile, the Action Plan 
(Chinese only) provides an 
extensive overview of the areas 
of China’s economy that will 
gradually be reduced or shifted to 
sustainable energy and methods, in 
order to slow the growth of high-
carbon industries and areas of the 
economy. 

In this article, we take a close look 
at the 10 key tasks for reaching 
peak carbon emissions by 2030. 

Below we provide an overview of 
the 10 key tasks and take a closer 
look at five of the most significant 
areas that will change over the 
coming decade. 

Background: China’s 
climate policy framework 

The two documents mark the 
official launch of the government’s 
“1+N” policy framework for tackling 
the climate crisis. First proposed 
by the National Development 
and Reform Commission (NDRC) 
in March of 2021, the policy 
framework provides a foundation 
for China’s long-term carbon 
emissions strategy by outlining key 
targets and measures in a wide 
range of industries and sectors of 
society.

The framework consists of one 
main policy document acting the 
country’s overarching guiding 
principles, representing the “1”, 
and a series of auxiliary policy 
documents targeting specific 
industries, fields, and goals, 
representing the “N”.

The Working Guidance, released 
on October 23, represents the “1” 
part of the policy framework. The 
extensive, 37-article long policy 
document outlines specific areas 
of the economy and society that 
need to change or develop in order 
to meet China’s carbon targets. 
The Action Plan, released on 

https://en.ndrc.gov.cn/policies/202110/t20211024_1300725.html
http://www.gov.cn/zhengce/content/2021-10/26/content_5644984.htm
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October 24, is the first of the “N” 
documents and will be followed 
by several more in the months and 
years to come. 

Overview of the Working 
Plan goals

The most significant commitments 

made in the Working Guidance are 
three major carbon milestones, set 
for 2025, 2030, and 2060. 

2025

2060

2030

By 2025, marking the end of 
China’s 14th Five-Year Plan (FYP) 
period, reach: 

◆ 13.5 percent reduction in 
energy consumption per unit of 
GDP from 2020 levels 
◆ 18 percent reduction in CO2 
emissions per unit of GDP from 
2020 levels 
◆ 20 percent share of non-fossil 
fuel energy consumption 
◆ 24.1 percent forest coverage 
rate and 18 billion cubic meters 
in forest stock volume 

By 2030, the end of China’s 
15th FYP period: 

◆ Significantly reduce energy 
consumption per unit of GDP 
◆ Decrease CO2 emissions by 
over 65 percent drop in CO2 
emissions per unit of GDP 
from 2005 levels
◆ 25 percent share of non-
fossil fuel energy consumption 
◆ Over 1200 gigawatts total 
installed capacity for wind 
and solar power  
◆ 25 percent forest coverage 
rate and 19 billion cubic 
meters in forest stock volume 
◆ Peak and stabilize CO2 
emissions 

By 2060: 

◆ Over 80 percent share of non-
fossil fuel energy consumption 
◆ Reach carbon neutrality 

Overview of the 10 tasks 
for reaching peak carbon 
emissions

To reach peak carbon emissions 

by 2030, the Action Plan largely 
focuses on controlling the growth 
of fossil fuel consumption and 
controlling the growth of energy-
intensive industries. At the same 

time, the plan proposes measures 
to gradually transition to renewable 
energy and increase the energy 
efficiency of new and existing 
infrastructure, while promoting 
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the ‘circular economy’ to improve 
resource use and recycling. 

The measures cover a wide 
range of industries focusing, in 
particular, on the carbon-heavy 

industries of steel manufacturing, 
non-ferrous metals, building 
materials, petrochemicals, and 
construction. It also provides more 
concrete measures for reducing 
coal consumption and switching to 

renewables. 

Below is a brief summary of the 
10 tasks for reaching peak carbon 
emissions by 2030. 

10 Actions for Reaching Peak Carbon Emissions by 2030
Task Measures Key indicators(if any)

1
Transitioning to 
green and low-
carbon energy 

Promote the substitution, transforma-
tion, and upgrading of coal consumption 

Actively develop new energy 
By 2030: 
• Reach over 1.2 billion kilowatts in total installed capacity 

for wind and solar power. 
Develop hydroelectric power where pos-
sible 

Reach about 40 million kilowatts of newly installed hydropow-
er capacity during both the 14th and 15th FYP periods.

Develop nuclear power in a safe and 
orderly manner 
Reasonably control the consumption of 
oil and gas 

Accelerate the construction of new types 
of electrical power systems 

By 2025: 
• Reach more than 30 million kilowatts in installed new 

energy storage capacity. 
• By 2030: 
• Reach about 120 million kilowatts in installed capacity of 

pumped-storage power plants 
• Reach over 5 percent peak load response capacity for 

provincial power grids.

2

Saving energy, 
reducing carbon, 
and increasing ef-
ficiency 

Improve energy-saving management 
capabilities 
Implement key energy saving and carbon 
reduction projects 
Promote energy conservation and ef-
ficiency of key energy-using equipment 
Strengthen new infrastructure to save 
energy and reduce carbon 

3

Reaching peak 
carbon emissions in 
the industrial sec-
tor 

Promote green and low-carbon develop-
ment of industrial sectors 

By 2025: 
• Keep domestic crude oil processing capacity within 1 bil-

lion tons 
• Increase the capacity utilization rate of major products to 

over 80%
Push for the steel industry to reach peak 
carbon emissions 
Push for the non-ferrous metals industry 
to reach peak carbon emissions 
Push for the building materials industry 
to reach peak carbon emissions 
Push for the petrochemicals industry to 
reach peak carbon emissions 
Resolutely curb the blind development 
of “two highs” projects (high energy 
consumption, high carbon emissions) 
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Reaching peak 
carbon emissions 
in urban and rural 
construction 

Advance green and low-carbon transition 
of rural and urban construction 

By 2025: 
• Fully implement green standards for new buildings 
• Reach 8 percent rate of replacement of renewable energy 

in urban buildings 
• Reach 50 percent coverage of solar panels on the roofs of 

new public institutions and factory buildings.

Improve the energy efficiency of build-
ings 
Optimize the energy use structure of 
buildings 
Promote rural construction and low-
carbon transformation of energy use 

5
Realizing green and 
low-carbon trans-
portation 

Promote the low-carbon transition of 
transport tools and equipment 

By 2030: 
• Drive new energy and clean energy-powered vehicles to 

account for 40% of new car sales that year 
• Reduce carbon emissions intensity of operating vehicles 

by about 9.5 percent from 2020 levels 
• Decrease the comprehensive energy consumption ratio 

of the national railway by 10 percent from 2020 
• Reach peak oil consumption by land transportation

Build a green and efficient transport 
system 

By 2025: 
• Maintain a 15 percent annual increase in the combined 

transportation volume of containerized iron and water. 
By 2030: 
• Ensure green modes of transport reach a minimum of 70 

percent coverage in cities with a permanent population 
of more than 1 million.

Accelerate the construction of green 
transport infrastructure 

By 2030: 
• Strive to fully electrify vehicles and equipment in civil 

airports.

6

Facilitating carbon 
emissions reduc-
tion through the 
circular economy 

Promote the circular development of 
industrial parks 

By 2030: 
• All key industrial parks at or above the provincial level 

will have been transformed to adhere to the ‘circular 
economy’ principles.

Strengthen the comprehensive use of 
bulk solid waste 

By 2025: 
• The annual utilization of bulk solid waste will reach about 

4 billion tons. 
By 2030: 
• The annual utilization of bulk solid waste will reach about 

4.5 billion tons.

Improve the cyclical resource usage 
system 

By 2025: 
• About 450 million tons of nine major renewable resourc-

es will be recycled (these are scrap iron and steel, scrap 
copper, aluminum, lead, and zinc, wastepaper, plastics, 
rubber, and glass) 

By 2030: 
• About 510 million tons of nine major renewable resourc-

es will be recycled.

Promote the reduction of domestic 
waste and improve its use as a resource 

By 2025: 
• Increase use ratio of domestic waste to 60 percent.   
By 2030: 
• Increase use ratio of domestic waste to 65 percent.
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7
Innovating in green 
and low-carbon 
technology 

Improve innovative system mechanisms 

Strengthen innovation capacity building 
and talent training 

Strengthen basic research in applications 

Accelerate the development, promotion, 
and application of advanced and appli-
cable technologies 

8
Consolidating and 
improving carbon 
sink capabilities 

Strengthen ecosystems’ carbon sink 
functions 

By 2030: 
• Reach 25 percent coverage of national forests 
• Reach 9 billion cubic meters in forest stock volume

Improve ecosystems’ capabilities as car-
bon sinks 

Strengthen the basic support of ecosys-
tem carbon sinks 

Promote emission reduction and carbon 
sequestration in agriculture and rural 
areas 

9
Green and low-
carbon action by 
the population 

Strengthen the publicity and education 
of “ecological civilization” 

Promote green and low-carbon lifestyles 

Guide companies to fulfilling their social 
responsibility 

Strengthen the training of leading cadres 

10

Reaching peak 
carbon emissions in 
various regions in 
an orderly manner 

Scientifically and reasonably determine 
the orderly carbon peak target 

Promote green and low-carbon develop-
ment in line with local conditions 

Formulate local carbon peak programs 
linked to higher and lower-level jurisdic-
tions 

Organizing pilot programs for reaching 
peak carbon emissions 

Source: Action Plan for Reaching Carbon Dioxide Peak Before 2030, China State Council
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In-depth: How will China 
reach peak carbon emissions 
by 2030? 

Reducing coal consumption  

One of the most critical changes 
China will need to make is to 
reduce its consumption of coal. 
Coal is one of the most polluting 
forms of energy and is still China’s 
biggest source of power. The 
country has cut its overall share of 
energy derived from coal to 56.8 
percent in 2020 from 72.4 percent 
in 2005, according to statistics 
from the Ministry of Ecology and 
Environment (MEE). However, a 
report by climate and energy think 
tank Ember shows that the total 
consumption of coal rose by 19 
percent during the 14th FYP period, 
resulting in China now accounting 
for 53 percent of the world’s total 
consumption of coal. 

As such, the Action Plan places 
reducing coal consumption and 
transitioning to cleaner forms of 
energy at the top of the agenda. 

Among other proposals, the Action 
Plan calls for: 

• Strictly controlling the growth 
of coal consumption during 
the 14th FYP and gradual 
reduction of coal consumption 
during the 15th FYP 

• Strict control over new coal-

fired projects, ensuring 
that new projects adhere 
to international standards 
while phasing out the use of 
outdated coal production 

• Ensuring that the proportion 
of newly built renewable 
energy capacity does not fall 
below 50 percent

• Demarcating areas where the 
‘scattered’ burning of coal is 
prohibited, actively introduce 
measures to replace coal 
as an energy source in an 
orderly manner, and gradually 
reduce and eventually ban the 
‘scattered’ burning of coal 

Note that the ‘scattered’ burning of 
coal mentioned in the Action Plan 
refers to the burning of coal for 
small-scale use, typically by rural 
households or for smaller-scale 
businesses and sectors such as 
farming and restaurants.  

One of the biggest obstacles to 
reducing coal consumption is 
balancing the reduction of coal 
with ensuring energy security 
for China’s population and large, 
economically significant industries. 
Recent attempts to curb the use of 
coal have led to an energy shortage 
that left some parts of China 
without power and caused some 
factories to have to temporarily 
shut down. In previous years, China 
has also made attempts to curb 

the ‘scattered’ burning of coal, 
particularly by rural households 
who still rely on this form of energy 
for heating and cooking in some 
areas, but had to roll back bans 
due to a lack of alternative energy 
supplies. 

The use of phrases such as 
reducing the use of coal “in an 
orderly manner” is likely a means 
of addressing what has been seen 
as the overzealous actions of some 
jurisdictions to cut coal production 
and consumption, which has led to 
past and present power shortages 
and inflated coal prices.  

It is therefore clear that, regardless 
of how ambitious China’s carbon 
emissions plans or how urgent 
the international cries for action 
are, China’s authorities will not 
allow people to go without power 
or heating, which will necessarily 
require the continued burning of 
coal until all demand can be met by 
alternative sources. 

Replacing coal with alternative 
power sources 

The main alternatives to fossil 
fuels mentioned in the Action 
Plan are solar, wind, hydroelectric, 
and nuclear power, as well as 
other forms of renewable energy 
sources.

China has already made significant 
headway in transitioning to 

https://ember-climate.org/global-electricity-review-2021/g20-profiles/china/
https://www.scmp.com/news/china/policies-politics/article/2123270/china-u-turns-coal-ban-amid-growing-outcry-over-numbers
https://www.scmp.com/news/china/policies-politics/article/2123270/china-u-turns-coal-ban-amid-growing-outcry-over-numbers
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renewable energy. According to the 
China energy report from Ember, 
China’s relative share of renewable 
energy resources has grown 
significantly in the past five years, 
with the share of solar and wind 
energy growing to 10 percent in 
2020 from just 4 percent in 2015, 
which is an annual growth rate of 
45 percent.

To wean itself further off fossil 
fuels, China is planning on adopting 
and expanding the use of a wide 
range of power sources. Wind and 
solar will make up the lion’s share, 
and the Action Plan has set a target 
of reaching 1.2 billion kilowatts 
of installed wind and solar power 
capacity by 2030. 

In places where the environment 
permits, hydroelectric power will 
also be an important component. 
The Action Plan calls for the 
development of hydroelectric 
power projects in Western China 
in particular, in regions including 
Qinghai, Tibet, Sichuan, and 
Yunnan. The Action Plan also set a 
target to add 40 million kilowatts of 
hydroelectric power capacity.

Nuclear power, meanwhile, 
must be developed in an 
“orderly and reasonable” way to 
ensure its safety. Among other 
proposals, the Action Plan calls 
for “promoting advanced reactor-
type demonstration projects, such 
as high-temperature gas-cooled 

reactors, fast reactors, modular 
small-scale reactors, and offshore 
floating reactors.” 

The Action Plan also calls for the 
development of other renewable 
forms of energy in areas of the 
country where local conditions 
allow for their implementation. 
These include biomass power 
generation, biomass heating, 
biogas, geothermal energy, 
wave energy, tidal energy, and 
thermoelectric power. 

Reaching peak carbon in 
industry and construction 

To curb carbon emissions, China 
must tackle its most polluting 
industries. 

Steel production is a notoriously 
polluting industry and China is 
the world’s biggest producer 
of the commodity. Making the 
steel completely carbon-free is 
not possible with the current 
technology available, and China, 
therefore, plans to slow emissions 
from the industry by cutting 
capacity and eliminating outdated 
production capacity. 

The government has been 
promoting this through a capacity 
swap scheme for a number of 
years, under which companies who 
wish to open steel projects in new 
areas can do so only if they agree 
to eliminate capacity elsewhere, 

usually capacity that is created 
through outdated and more heavily 
polluting forms of production. 

The current capacity swap ratio 
is 1.5:1, which means companies 
need to eliminate 1.5 million tons 
of steel capacity in order to build 1 
million tons of capacity elsewhere. 
The Action Plan does not set a new 
capacity swap ratio but reiterates 
the need to strictly implement the 
current requirements. In addition, 
it explicitly bans “added capacity” 
and urges for the reduction of 
outdated capacity, which means 
companies will not be able to open 
new steel production projects 
outside of the capacity swap 
scheme. 

The other industries that have 
made it into the spotlight are non-
ferrous metals, building materials, 
and petrochemicals. The Action 
Plan also mentions implementing 
capacity swap schemes for these 
industries, while calling for the 
replacement of fossil fuels with 
renewable energy, such as wind, 
solar, and hydroelectric power, 
as well as increasing the reuse of 
waste resources. 

Turning to green transport 

Transportation contributes a 
significant portion of China’s 
overall carbon emissions, and 
as China continues to expand its 
transport infrastructure, emissions 

https://www.reuters.com/article/china-steel-idUSL3N2EY2BK
https://www.reuters.com/article/china-steel-idUSL3N2EY2BK
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will continue to rise without 
intervention. The Action Plan 
takes aim at multiple areas of the 
transport industry, from private 
vehicles to freight transport. 

One obvious strategy to reduce 
future carbon emissions is to 
increase the adoption of electric 
vehicles. China is already the 
largest auto market – and largest 
electric vehicle market – in the 
world, and the government has 
already set targets for electric 
vehicle penetration, requiring that 
20 percent of all new car sales be 
electric by 2025.  

The Action Plan expands on this 
target, requiring 40 percent of 
new vehicles sold in the year 

2030 to be electric, and for a 
9.5 percent reduction in carbon 
emission intensity of operating 
vehicles from 2020 levels by 2030. 
Of course, as electric vehicles get 
their power from the grid, this part 
of the infrastructure will also have 
to be decarbonized in order for 
them to have an impact on carbon 
emissions. 

The Action Plan’s measures 
for curbing carbon emissions 
from the logistics and public 
transport industries revolve largely 
around increasing efficiency and 
conserving energy. For freight, this 
will involve creating more energy-
efficient transport routes, such as 
railway and waterway transport, 
as well as building more urban 

and rural distribution centers and 
“innovating green, low-carbon, 
intensive, and efficient distribution 
models”. 

Finally, the Action Plan calls for 
building green and low-carbon 
public transit systems as well as 
upgrading existing architecture 
to be greener, requiring that at 
least 70 percent of transport 
infrastructure in cities with over 1 
million people be green by 2030. 

Developing the circular 
economy 

Another aspect of China’s carbon 
peak plan is further developing 
the circular economy. The circular 
economy refers to China’s plan 
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to increase resource efficiency 
and the lifecycle of products and 
commodities. The Action Plan 
takes aim at a wide section of 
the economy, from industrial to 
domestic waste, and sets specific 
targets for the reuse and recycling 
of various resources. 

For industry, the Action Plan calls 
for increased recycling capacity 
in industrial parks. This primarily 
involves increasing the reuse of 
waste products created in the 
industrial process, such as residual 
energy, water, and gas. 

For industrial production in core 
industries, the Action Plan offers 
a two-pronged approach: the use 
of bulk solid waste produced as a 
byproduct of industrial production 
processes and the recycling of 
industrial products and resources.

The bulk solid waste mentioned 
in the Action Plan includes the 
coal production byproducts of 
coal gangue and fly ash, which 
can be used in building materials, 
tailings, or the waste remaining 
from mineral extraction, slag, 
a byproduct from smelting 
metal, and straw, an agricultural 
byproduct. The Action Plans targets 
for the volume of bulk solid waste 
used to reach 4 billion tons per 
year in the years leading up to 
2025, and for the annual volume to 
reach 4.5 billion tons in the years 
leading up to 2030. 

The plan also mentions nine key 
resources that should be recycled, 
including scrap iron, steel, copper, 
and aluminum, mandating that 450 
million tons be recycled by 2025 
and 510 million tons be recycled by 
2030. 

Finally, the Action Plan tackles the 
issue of domestic waste, calling 
for both the reduction of domestic 
waste and the implementation 
of waste sorting systems. Larger 
Chinese cities have already begun 
implementing waste sorting 
systems, with waste sorting plans 
going back to 2017. The plan aims 
to extend this to cover all urban 
areas and increase the use of 
domestic waste to 65 percent by 
2030. 

The start of China’s long 
road to net-zero

In an official interview published 
on the State Council website 
shortly after the release of the two 
documents, the authorities stated 
that future “N” policies will include 
a number of supporting measures 
to help reach these targets.  

They include scientific and 
technological support, carbon sink 
capacity, statistical accounting, 
and inspection and assessment, as 
well as fiscal, financial, and price 
guarantee policies. The aim of the 
“N” documents is to develop a 
complete policy framework that 

outlines clear goals, a reasonable 
division of tasks, and effective 
measures for achieving peak 
carbon emissions and carbon 
neutrality. 

The Action Plan itself also stresses 
the need to establish new 
standards for carbon accounting 
and energy conservation, revising 
energy consumption quotas, setting 
mandatory national standards for 
product and equipment efficiency, 
and raising energy-saving and 
carbon-reduction requirements. It 
also states the need to formulate 
new laws and amend existing laws, 
such as the Energy Conservation 
Law, the Electricity Law, the Coal 
Law, and the Renewable Energy 
Law, among others, presumably to 
make them more oriented towards 
carbon-cutting goals. 

We therefore expect many more 
policy documents, environmental 
regulations, and pieces of 
legislation to appear in the coming 
months and years, as more and 
more government bodies step in 
to guide and regulate polluting 
industries and incentivize the 
transition to clean energy and 
sustainability. 

This article was written by Dezan Shira 
& Associates and appeared in China 

Briefing magazine. The practice assists 
foreign investors into China and may 

be reached at www.dezshira.com

https://news.cgtn.com/news/2021-11-07/How-China-tackles-air-pollution-through-agricultural-straw-recycling-15005cw3MLS/index.html
https://multimedia.scmp.com/infographics/news/china/article/3038540/china-waste-sorting/index.html
https://multimedia.scmp.com/infographics/news/china/article/3038540/china-waste-sorting/index.html
http://www.gov.cn/xinwen/2021-10/27/content_5645109.htm
http://gkml.samr.gov.cn/nsjg/tzsbj/202103/t20210319_327072.html
http://gkml.samr.gov.cn/nsjg/tzsbj/202103/t20210319_327072.html
http://www.npc.gov.cn/wxzl/gongbao/2000-12/05/content_5004652.htm
http://www.npc.gov.cn/wxzl/gongbao/2017-02/21/content_2007625.htm
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http://www.gov.cn/ziliao/flfg/2005-06/21/content_8275.htm
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https://www.china-briefing.com/news/china-carbon-emissions-understanding-peak-emissions-action-plan/
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Electricity Market Reform: 
ACER must empower consumers, not just network operators

ACER, the EU Agency for the Cooperation of Energy Regulators, has delivered to the EC its preliminary assessment of Europe’s 
high energy prices and the current wholesale electricity market design. Simon Skillings and Lisa Fischer at E3G interpret ACER’s 
assessment as showing it wants to maintain the status quo. However, long-term changes in market design are inevitable. The 
authors want ACER to accept this reality and ensure the changes are driven by consumer interests rather than those of network 
operators. They first summarise ACER’s analysis. They then make their own recommendations which include investment programmes 
that make demand management technology affordable to all, not just the wealthy; marginal cost calculations for electricity that 
properly account for regional variations; market reform that enables consumers to manage their own demand and thereby provide 
needed flexibility to the grid as it drives for cleaner power. ACER will deliver its broader assessment in April 2022.
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Part of the fallout from the 
recent political panic over high 
gas prices has been that some 
countries, notably Spain and 
France, have argued that the rules 
of EU electricity markets need to 
change. This is because gas price 
increases have directly fed through 
to electricity price increases, even 
though gas makes up only a part 
of the electricity mix. This has led 
to an equally strong response from 
other countries arguing that no 
change is required. The European 
Commission called on ACER to 
referee the dispute and it has just 
published preliminary findings.

ACER’s analysis

The ACER analysis shows 
that countries with lower 
proportions of gas in the electricity 
mix, and those with better 
interconnections with neighbours, 
have been less affected by 
increases in electricity prices. This 
is an unsurprising but important 
observation. Reducing levels of 
fossil gas in the energy mix and 
sharing electricity resources across 
the EU must remain top policy 
priorities.

ACER goes on to argue 
that increased volatility in gas 
and electricity prices will be an 
inevitable consequence of the 
move to a renewables-based 
energy system. However, rather 
than try to suppress this volatility, 

ACER says we should learn to 
live with it. This is because it is 
necessary to drive the investment 
in flexible resources, including 
demand response, which is 
essential to keep the lights on as 
renewable volumes increase.

Despite this push-back, ACER has 
not entirely rejected the claims by 
Spain and France. It has deferred 
consideration of two key issues 
until a final report in April. These 
are whether short-term price 
signals are the best way to drive 
investment and how to protect 
consumers from price volatility.

What’s needed: protecting 
vulnerable consumers

Viewed through the eyes of 
consumers, these questions 
are closely linked. The current 
rules mean that consumers 
must justify investment in 
instrumentation and control 
technology on the expectation 
that they will save future energy 
costs. This will remain the preserve 
of the wealthy and engaged for 
some time to come. Everyone else 
must endure the consequences 
of volatile prices. This is not 
acceptable from a climate or social 
perspective. It is necessary to 
undertake an urgent programme to 
deploy the digital technology that 
will create flexible demand and do 
so in a way that is socially fair. This 
will enable the deployment of 
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transport, system balancing must 
happen locally. This will require 
marginal cost calculations which 
are much more granular than 
produced by the current system. 
Moreover, the cost of non-energy 
services, such as inertia and 
reactive power, will become a more 
significant part of overall consumer 
costs.

…Electricity market reform

Electricity market reform will be 
essential to cope with the emerging 
situation. It will happen in one 
of two ways. Either the current 
wholesale market rules will remain 
unaltered and grid operators (at 
both transmission and distribution 
levels) will have to strike flexibility 
and other contracts to operate 
the physical grid. These contracts 
would, by default, become the 
key component of the market 
arrangements. However, grid 
contracts have traditionally been 
bureaucratic and have failed to 
stimulate rapid growth in demand 
response. Eurelectric has recently 
published a report which sets out 
the approach envisaged by the 
industry.

Alternatively, a programme of 
market reform could create 
prices that vary between 
locations and even include non-
energy cost elements. In this 
situation, consumers could provide 
the required flexibility simply by 
adjusting consumption to avoid 
high prices. This would be much 
easier to manage for those looking 
to offer new energy products and 
services to consumers.

The debate over electricity market 
design is not one of change versus 
no change. Instead, it is between an 
increasing dependence on explicit 
grid contracts or our willingness to 
create the new markets that allow 
a direct consumer response to 
price.

The reform process is already 
underway and must continue at 
pace to ensure a lack of flexibility 
does not apply a brake to energy 
system decarbonisation. ACER must 
accept that reform is inevitable and 
decide which pathway best serves 
the interest of consumers.

by Simon Skillings and Lisa Fischer
This article is republished with 

permission from E3G and Energypost.

renewables to continue at pace and 
ensure that the most vulnerable 
consumers will be insulated from 
periods of high energy prices.

…More region-specific 
marginal cost calculations

Perhaps the biggest blind spot 
in the ACER commentary is the 
implication that the current system 
produces prices that accurately 
reflect the marginal cost of 
electricity production. Prices are 
averaged over large balancing 
zones, often covering entire 
countries, ignoring the different 
values of electricity at various 
locations. With more renewable 
electricity and new demands from 
the electrification of heat and 
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Distributed Energy Resources 
(DERs) are poorly understood by 
the utilities, explain Doyob Kim and 
Alyssa Fischer at the IEA. Part of the 
problem is that new innovations 
and solutions are coming fast, 
and policy-makers aren’t creating 
the incentives and frameworks 
to make them an imperative. 

Distributed Energy Resources and Smart Grids: 
an opportunity or a distraction?

But, done right, the successful 
integration of DERs into the grid 
will accelerate electrification, 
address grid stability, and reduce 
spending on expensive “old world” 
infrastructure. All are essential for 
meeting our clean energy goals, 
say the authors. The list of DER 
solutions is extensive and growing, 

including rooftop solar, household/
buildings battery systems, EVs, 
digitalisation, smart grids, demand 
response solutions, bi-directional 
power flows, data collection, smart 
heating, advanced inverters, Virtual 
Power Plants, and more. The 
authors look at each technology 
in turn, as well as pointing at the 
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solutions that are needed to make 
them part of the electrification 
revolution. But if they remain a 
mystery, they will never be taken 
seriously by the utilities.

There can be no doubt that the 
recent unprecedented heat waves, 
flooding and tornadoes that hit 
the Northern Hemisphere were 
largely driven by climate change. 
Climate impacts like these were a 
major point of discussion at recent 
G20 meetings, prompting the 
release of the Energy and Climate 
Ministerial’s Communiqué on July 
23. The communiqué emphasised 
the importance of distributed 
energy resources (DERs) for 
addressing both climate and energy 
security challenges. In addition to 
their decarbonisation and climate 
change mitigation benefits, DERs 
can help shield against the impacts 
of extreme weather events.

Do utilities understand 
DER?

However, many electric utilities still 
struggle to understand how 
DERs fit into the wider energy 
landscape. What are they and 
how can they be used to improve 
grid reliability and save on energy 
costs? Are they worth the trouble?

DERs can generate or store 
energy, or manage its 
consumption depending on type. 
The term ‘DER’ covers a wide 

range of technologies that are 
located close to customers, such 
as energy efficiency and demand 
response solutions, solar 
photovoltaic (PV) 
assemblies and batteries. DERs are 
sometimes more narrowly defined 
as ‘behind-the-meter’ resources. 
Behind-the-meter solutions can be 
something of a black box, providing 
little transparency to grid operators 
or utilities.

Rooftop solar, electric 
vehicles

While energy efficiency and 
demand response solutions are 
not new, rooftop solar, and electric 
vehicles (EVs) have been driving 
recent growth of DERs in some 
countries. The IEA estimates 
that 179 GW of distributed 
solar were added globally from 
2017 to 2020. China and the United 
States contributed to almost 
half of new installed capacity. EV 

stock has tripled since 2017 to 
surpass 11 million in 2020. Almost 
80% of the cars are on Chinese 
and European roads. These trends 
are expected to continue in more 
countries in the coming years.

DERs support decarbonisation 
in many ways, especially by 
supporting fuel switching. 
Distributed solar can replace 
fossil fuel generators. EVs enable 
the switch at scale from oil for 
transport to electricity. As the 
scale of clean renewable electricity 
supply grows, EVs and other 
electrification solutions can extend 
its use to new sectors. In the IEA’s 
Net Zero Scenario, global EV sales 
grow by a factor of 18 from 3 
million to 56 million. Additionally, 
some 600 million heat pumps will 
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provide clean heating by 2030, 
while solar PV will more than 
quadruple to reach 633 GW by the 
end of this decade.

The rapid penetration of 
DERs is posing new challenges 
to the 20th-century power grid

Most grids are decades old and 
built for outdated 20th-century 
power systems, where electricity 
was produced by large, centralised 
generators connected to 
transmission grids and flowed to 
consumers in only one direction. 
Power demand was stable and 
price-inelastic. The primary risks for 

grid operators were large generator 
and network failures. There 
was limited incentive to understand 
consumer demand patterns, so 
power lines were only reinforced 
enough to accommodate peak 
load.

Weather-dependent 
variable renewables

Since the advent of DERs, the 
power landscape has been 
transforming. A growing share 
of electricity is produced by 
weather-dependent and variable 
renewables, requiring increased 
flexibility to ensure consistent 

supply to meet demand. For 
example, after the sun sets, 
flexibility solutions like battery 
storage enable solar power to 
meet evening demand. Distributed 
generators present another 
challenge to utilities in the form 
of bi-directional flow of power. 
When power flows from consumer-
owned solar to the grid, it can 
overflow power line capacity, 
resulting in more frequent grid 
congestion.
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Smoothing out peak 
demand

Electrification of end-use devices 
can place additional burden on 
grids. Many consumers follow 
similar daily routines, like coming 
home from office jobs around the 
same time in the evening. When 
vast numbers of commuters plug 
in their electric vehicles to charge 
and turn on their electric heat 
pumps, power demand can spike 
and overwhelm the grid. A cost-
benefit analysis on EV deployment 
in New York revealed that EV 

charging could require around USD 
2.3 billion more in grid upgrade 
and generation costs across the 
state from 2017 to 2030, unless 
peak demand is smoothed and 
distributed across off-peak hours.

Visibility and control of 
individual DERs

All of these emerging challenges 
should motivate grid operators 
to proactively manage networks 
and behind-the-meter resources. 
However, many operators lack 
visibility and control over individual 

DERs. Power consumption is 
becoming increasingly variable, 
especially as consumers respond 
to dynamic price signals and shift 
their consumption to times when 
power is less expensive.

Rooftop solar PVs and other 
variable renewables can add 
additional complexity to predicting 
consumption patterns. For 
example, grid operators struggle to 
plan for periods when clouds block 
the sun and PVs are unable to meet 
demand.

Illustrative effect of unmanaged transport and hesting on winter 
daily 'total' load in high and low electrification scenarios

Impact of passing clouds on rooftop solar PV generation Impact of passing clouds on household net-load

Illustrative effect of unmanaged transport and hesting on winter 
daily 'differential' load of high vs low electrification scenarios
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Digitalisation can transform 
DERs into valuable grid assets

Many of the challenges presented 
by DERs stem from the fact 
that they are largely invisible 
and cannot be controlled by 
grid operators, which means it 
is difficult to integrate them into 
the overall operation of the grid. 
Digitalisation can help address this 
challenge. Smart digital solutions 
enable DER owners to monitor and 
manage their resources in real-
time. This can help grid operators 

more closely monitor and influence 
DER operations, boosting the 
value of DERs to the grid as a 
whole. Digitalisation is especially 
powerful as it can be scaled to any 
aggregated level, from individual 
devices to buildings, communities, 
or even a larger region.

Grid-connected electrified 
heating

Grid-connected electric resistance 
water heaters enable better 
management of electrified 

heating. They can quickly modulate 
power load, shift daily energy 
consumption to match solar 
generation, and reduce peak 
demand in an emergency without 
any noticeable disruption to 
consumers.

Smart heat pump water heaters are 
less responsive, but can help 
manage daily energy demand 
and produce 2.5 to 3 times more 
energy than they consume.



EU-China Energy Magazine 

26

Advanced inverters

Advanced inverters can help 
mitigate grid issues caused 
by rooftop solar generation. 
When equipped with advanced 
inverters, solar installations can 
adjust their power generation rate 
to reduce grid congestion and 
can remain online through 
minor grid disturbances. When 
a substantial number of solar 
installations simultaneously 
disconnects from the grid too early, 
there can be severe consequences. 
Such a series of events contributed 
to Europe’s largest ever blackout, 
which was experienced by more 
than 15 million households across 
the continent in 2006.

Batteries

Needless to say, batteries, 
including those in EVs, are versatile 
resources. Batteries deliver up to 
13 co-benefits to customers and 
the grid. Home battery pairing 
enables consumer to make the 
most of the low-cost clean energy 
provided by rooftop solar. These 
capabilities make battery storage 
indispensable to burgeoning virtual 
power plant (VPP) projects.

Grid-interactive efficient 
buildings

Grid-interactive efficient 
buildings that integrate a range of 
DERs can optimise building energy 
‘prosumption’ and can be valuable 

assets to the grid. A recent study 
estimated that around 9,000 public 
buildings in the US could generate 
up to USD 70 million per year in 
value for grid users if they were 
upgraded to be grid-interactive.

Virtual Power Plants (VPPs)

VPPs can aggregate DERs scattered 
across large regions and provide 
every grid service. Advanced 
optimisation algorithms, such 
as artificial intelligence, enable 
VPPs to deliver value to DER 
owners while maintaining grid 
reliability and meeting customer 
preference. The world’s largest 
VPP project under development 
in Australia comprises 50,000 solar 
and battery systems.
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Digitalisation alone is 
not enough. Every aspect 
of the power system needs 
transformation

Even when equipped with 
digital technologies, DERs can 
still create challenges for grid 
operators. Unless DER owners are 
incentivised or mandated, they 
have little reason to consider the 
impact of their devices on the 
grid as a whole. Compensation 
and regulation can encourage 
DER owners to locate and operate 
their devices in better alignment 
with grid status in real-time, 
providing diverse benefits.

Compensation can help align 
the interests of DER owners 

with the needs of the grid, 
improving both grid reliability 
and DER economics. Electricity 
tariff design can ensure fair 
remuneration for the value 
created by DERs, which can be 
time- and location-dependent. 
Regulators can facilitate 
the aggregation of small-sized 
DERs and their participation in 
the wholesale electricity market. 
Incentive schemes can also 
encourage utilities to procure DERs 
to replace costly grid upgrades.

Regulation can introduce minimum 
requirements to help maintain grid 
reliability. Data collection rules can 
improve oversight of DERs without 
incurring onerous cost burdens 
to their owners. Regulation also 
helps limit the impacts of crises 
when energy exports into the 
grid need to be curtailed, for 
example. Two different sets of 
rules typically govern power 
generators and consumers. Tailored 
grid interconnection rules can 
help facilitate the use of highly 
controllable batteries for both 
generation and consumption.

Furthermore, grid operators 
need digital management systems 
to implement compensation 
schemes and enforce rules. 
Advanced metering infrastructure 
has been one of the first such 
solutions to be deployed at 
scale. Distributed energy resources 
management systems (DERMS) can 

be used to register and manage 
DERs effectively. Addressing data 
privacy and cybersecurity also is 
crucial. Without interoperability, 
consumer devices, aggregators and 
grid operators cannot efficiently 
communicate together.

It is important to emphasise that 
the complexities of the new energy 
ecosystem should not compromise 
the sustainable growth of DERs, 
which are a main driver of the net-
zero energy transitions. Besides, 
it is indispensable to proactively 
engage consumers, who are at 
the centre of the energy system 
transformation, to leave no one 
behind. The ongoing evolution of 
DER technology, regulation and 
business models will continue 
to present new solutions and 
challenges. As this field evolves, 
the IEA continues to work with 
countries around the world to 
help identify the best, most 
innovative solutions to these 
diverse challenges through our 
work on the Digital Demand-
Driven Electricity Networks (3DEN) 
Initiative.

 by Doyob Kim and Alyssa Fischer
EU-This article is republished with 

permission from IEA and EnergyPost .

https://www.iea.org/commentaries/distributed-energy-resources-for-net-zero-an-asset-or-a-hassle-to-the-electricity-grid
https://energypost.eu/distributed-energy-resources-and-smart-grids-an-opportunity-or-a-distraction/
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Recent years have demonstrated 
the interconnectedness of the 
global economy and the symmetry 
of shocks faced by both the EU and 
China. The challenge posed by the 
global pandemic has presented 
both regions with both medical and 
economic crises. More recently, 
both parties have faced a natural 
gas supply crunch, underlining 
what they have in common when it 
comes to their energy goals. 

The shortage of natural gas 

EU and China trace parallel paths 
towards energy security

globally has driven unprecedented 
increases in wholesale gas prices, 
bringing into focus not just the 
increasing integration of gas 
markets globally but also the 
commonality in national risks, and 
by extension policy goals, in the EU 
and China.

The issue of energy security is of 
central importance to both China 
and the EU. Both are increasingly 
dependent on imports of natural 
gas to secure their energy needs. 

EU gas imports stood at 80% of 
consumption in 2020 as domestic 
production declined, most notably 
in onshore Dutch production. 
Similarly, China’s import exposure, 
whilst slightly lower at 40%, 
continues to rise in line with 
increasing energy demand which 
is powered by strong economic 
growth and the switch from coal 
to gas. This is expected to continue 
as China looks to meet its NDC for 
coal use to peak by 2030.

%3Ca%20href%3D%27https://www.freepik.com/vectors/people%27%3EPeople%20vector%20created%20by%20pch.vector%20-%20www.freepik.com%3C/a%3E
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In response to this common 
challenge, both China and the EU 
can point to common areas where 
cooperation and dialogue could 
prove mutually advantageous.

These fall into three categories:
• Global LNG capacity and gas 

transparency.
• Price resilience – contract 

design and procurement.
• Renewable energy deployment 

and market design.

Global LNG capacity and 
gas transparency

Demand is expected to continue 
to outstrip the annual capacity 
of LNG growth for many years to 
come. This will contribute to a tight 
market up until 2025. However, 
anticipated capacity increases will 
exceed annual demand increases 
post 2025, when the gas market 
will loosen.

Baringa’s analysis of future LNG 
projects shows that around 70% 
of additional capacity post-2025 
will come from the US. Biden’s 
target for a zero carbon power 
generation sector by 2035 is 
expected to create a huge surplus 
of domestically-produced gas. 
Much of this capacity resides 
within crucial swing states in the 
US, where previous Republican 
presidential candidates have made 
political traction from weaponising 
Democrat incumbents’ 

decarbonisation agendas, which 
they describe as ‘a war on jobs’. 
To manage this political risk from 
the decarbonisation of power 
generation, a policy pivot to 
export offers a natural solution. 
This additional US capacity would 
provide extra liquidity to global 
markets, providing both depth and 
alternative supply sources for both 
EU and China LNG consumers.

A common challenge raised by 
US shale has been the lifecycle 
emissions of the gas. The gas 
extraction process, as well as 
gasification, transport, and 
liquefaction steps, significantly 
increase the emissions impact 
of US shale gas. This is driven 
primarily by methane leakage 
at each stage which is 80 times 
more potent than CO2. This has 
undermined the willingness of 
consumers to use US gas, given 
the potential environmental 
implications. Notably, the Irish 
government has banned imports of 
fracked gas due to these emissions 

concerns. 

In order to allay these concerns, 
cooperation between China and 
the EU to develop transparency 
requirements for global gas could 
raise consumer confidence over 
the lifecycle impact of shale gas 
emissions. In addition, greater 
transparency is likely to create 
competitive incentives for shale 
producers to work to reduce 
emissions. 

Political players have also started 
to act to legitimise the role of 
shale gas. Recent commitments 
on methane emissions from Biden 
at COP26, most notably a target 
to reduce methane emissions by 
30% by 2030, has the capacity to 
improve the image of US shale 
gas. After a series of rollbacks of 
regulations on methane venting, 
flaring and leakage from the 
Trump administration, Biden era 
targets provide the opportunity to 
incorporate US LNG into the global 
LNG market.
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Recent deals between China and 
US LNG exporter Venture Global 
LNG for 4 million tonnes of LNG 
per year underline the potential for 
US LNG to deliver additional supply 
to a tight market. 

Price resilience – contract 
design and procurement

The balance between the security 
of supply and cost is borne out in 
the design of contracts for natural 
gas imports. Here, recent events 
have highlighted the potential 
volatility of a liberalised spot 
market-based design, relative to 
a market dominated by long-term 
contracts. Finding the right balance 
is an area of common interest. 

European markets have 
predominantly embraced 
decentralised and liberalised 
markets, with prices being set 
by gas on gas competition in 
spot and futures markets. As a 
consequence, European consumers 
have benefited in recent years 
when wholesale prices are low, 
acting as a swing market for excess 
global supply. However, exposure 
to spot prices when they are high 
has a corresponding negative 
outcome; making Europe much 
more vulnerable to the price shock 
of recent months.

In contrast, China’s preference for 
long-dated contracts has insulated 
Chinese consumers from the price 

shock to a greater extent than 
consumers in Europe. For example,  
around 80% of Chinese contracts 
were long-dated as of 2018*. With 
European capitals such as Madrid 
calling for changes in European 
procurement, this may represent 
a valuable knowledge sharing 
opportunity for the two parties, 
allowing them to review and 
discuss the impact of their different 
models and perspectives. 

Alternatives such as fixed volume 
but flexible price contracts could 
provide a ‘third way’ between the 
two market designs. 

Renewable energy 
deployment and market design

The renewable energy revolution 
offers the opportunity to harness 
national renewable resources 

without relying on imports. Indeed, 
the development of the post-fossil 
economy redefines not just the 
domestic energy system but also 
national external relations and the 
geopolitical environment more 
generally. 

However, as renewable production 
increases to take a greater share of 
the energy mix, additional flexibility 
in grid management is required in 
order to manage the variability in 
renewable output. In addition, the 
prospect of significantly reduced 
marginal costs from renewables 
increases the efficiency advantages 
of market-based dispatch, 
with lower price sources being 
prioritised in merit order.

The current market design of the 
Chinese power market limits the 
deployment of renewables at scale. 
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Supply and demand are managed 
by means of state dispatch, with 
industries being offered set supply 
requirements at a standardised 
price. These terms favour base-
load power technologies which 
can provide predictable capacity, 
as opposed to more volatile 
generation from renewables. 
Flexibility is provided by some 
ancillary markets, with power 
companies paid to provide usable 
ramp-up capacity to meet changes 
in demand. 

As renewable energy production 
increases, greater flexibility is 
required in order to match supply 
and demand. China is currently 
trialling eight spot markets which 
allow for market-based dispatch. 
Leveraging price signals allows 
for a market-based allocation of 
supply to meet power demand, 
incentivising flexible dispatch from 
generators and rewarding the 
lowest cost technologies. 

Embracing a liberalised market 
approach does come with 
some disadvantages for China. 
Specifically, liberalising prices 
removes certain levers which 
Chinese authorities have 
traditionally used to achieve 
specific economic and social goals. 
Namely, price setting has allowed 
authorities to subsidise commercial 
activities and to  encourage 
social stability through energy 
bill management for households. 

Nevertheless, the gains from 
liberalisation are expected to 
outweigh these disadvantages. 

The European experience offers 
opportunities for valuable 
dialogue. Power markets in the 
EU are liberalised, with most 
countries offering long term 
capacity markets, day ahead 
markets and balancing intraday 
markets to manage supply and 
demand based on price signals. 
In addition, the depth of liquidity 
has been increased by means of 
an active policy of developing 
interconnectors between the 
national power grids of member 
states. 

China’s authorities have also 
signalled the existence of these 
twin goals, both to develop 
market-based dispatch through 
price liberalisation and greater 
liquidity in markets by integrating 
regional power markets through 
transnational power exchanges. 
The integration of renewable 
resources into the energy mix 
offers the palpable benefit of 
bolstering energy security by 
reducing national exposure to 
fossil fuel imports. However, these 
goals demand challenging market 
reforms. The opportunity to learn 
from the European experience may 
provide opportunities to smooth 
China’s transition to a liberalised 
power market.

Summary

2021 highlighted the challenge 
of energy security in both China 
and the EU, as global shortages 
of natural gas drove wholesale 
prices to record highs. This 
common challenge creates shared 
opportunities for dialogue and 
cooperation. Increasing the 
global capacity of LNG can be 
aided by supporting efforts to 
incorporate fracked gas into the 
global energy system through the 
use of emissions disclosures. With 
China and the EU taking differing 
approaches to gas procurement, 
the right balance between long-
dated contracts, which prioritise 
supply security, and spot market 
exposure, which prioritises price 
advantages, is a natural area of 
dialogue after this year’s price 
shock. Finally, energy security 
incentivises renewable energy 
deployment. However, this will 
require market design changes 
in China, where valuable insights 
could be garnered from the 
European experience. 

 By Caspian Conran 
Caspian Conran is a political economist 

within Baringa’s Energy Market and 
Analytics practice. Baringa is the 

leading energy consulting and climate 
modelling provider and supports firms 

with the energy transition. 

https://www.baringa.com/en/
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Biogas:
the green key to energy security
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An unprecedented leap in global 
wholesale gas prices has brought 
the importance of security of gas 
supply into sharp relief. The issue is 
causing sleepless nights for energy 
planners in countries that need to 
import a significant proportion of 
their natural gas consumption, like 
the EU and China.

Gas demand in China has risen 
sharply since 2015, driven by 
strengthened environmental 
protection, the switch from coal to 
gas and rapid urbanisation. In 2018, 
national natural gas consumption 
reached 287.7 bcm, of which 
almost 44% was imported.1 Can 
biogas fill the gap?

China is rich in biogas resources 
and has enormous development 
potential. Each year, the country 
generates nearly 900 million tonnes 
of grain straw, 2.05 billion tonnes 
of manure from large livestock 
and poultry farms, and 250 million 
tonnes of kitchen waste.2 According 
to rough estimates, China’s 
biomass could be used to generate 
200 bcm of biogas annually, and 
the figure could even exceed 300 

bcm by 2050.3 

China is well aware of this option 
for domestically produced gas. 
In December 2018, the National 
Energy Administration (NEA) 
included biogas in the country’s 
energy development strategy for 
the first time. The NEA called on 
the provinces and nine central 
enterprises to prepare medium- 
and long-term plans for biogas 
development.4

Yet today, despite that huge 
potential, few available resources 
are converted into biogas. The Sino-
German Biogas Strategic Alliance 
Project estimates that China could 
produce up to 60 bcm of biogas 
annually, yet current annual output 
is less than 100 million cubic 
metres.5 Is China dragging its heels, 
or are there other reasons for the 
slow development of the biogas 
industry?

Biogas development in 
China so far

In fact, China has a long history of 
biogas development and usage: 

there are records of biogas plants 
in the coastal areas of southern 
China in the late 19th century.6 
In the 2000s, the Chinese central 
government offered more financial 
support for the construction of 
biogas plants; total subsidies 
increased from CNY 1 000 million 
(between 2003-2005), to CNY 5 
000 million in 2010.7 In 2009 biogas 
projects were offered subsidies 
ranging from 25% to 45% of the 
total project cost and a policy 
similar to feed-in tariffs (FiT) was 
created.8

While the government prioritised 
rural household biogas digesters 
before 2008, it started to focus its 
support on middle and large scale 
biogas plants (MLBP) after 2009.9 
In 2015, the central government 
started funding bio-natural gas 
(BNG) projects for the first time. 
That year, 25 BNG demonstration 
projects were built, followed by the 
approval of 22 and 18 BNG projects 
in 2016 and 2017, respectively.10 
The number of BNG projects 
approved each year appears to be 
going down. 

1.https://www.sohu.com/a/354271888_738536
2.https://baijiahao.baidu.com/s?id=1627757679226762926&wfr=spider&for=pc 
3.See note 1 above
4.Ibid.
5.https://www.energypartnership.cn/zh/home/advancing-the-biomethane-industry-development-in-china/
6.Gu et al. (2017). Where is the future of China’s biogas? Review, forecast, and policy implications. Pet. Sci. (2016) 13:604–624. DOI 10.1007/s12182-
016-0105-6 
7.Ibid.
8.Ibid.
9.Zheng et al. (2020): What Could China Give to and Take from Other Countries in Terms of the Development of the Biogas Industry? Sustainability 
2020, 12, 1490; doi:10.3390/su12041490.
10.Ibid.

https://www.sohu.com/a/354271888_738536
https://baijiahao.baidu.com/s%3Fid%3D1627757679226762926%26wfr%3Dspider%26for%3Dpc%20
https://www.energypartnership.cn/zh/home/advancing-the-biomethane-industry-development-in-china/%0D


35

Market 

In December 2019, the National 
Development and Reform 
Commission (NDRC) issued the 
‘Guidance on Promoting the 
Industrial Development of Biogas 
(draft for comments)’. According to 
the development goals announced 
in the document, China would see 
annual biogas production of more 
than 10 bcm by 2025, and this 
‘would exceed 20 bcm’ by 2030.11

In total, the Chinese central 
government has issued six key 
policy documents defining the 
role of biogas in the overall energy 
strategy, including Agricultural 
Law, Renewable Energy Law, 
Animal Husbandry Law, Energy 
Conservation Law, the Act on the 

Development of Circular Economy, 
as well as the currently revised 
Energy Law.12

The Cinderella of renewable 
energy

Apart from the overall biogas policy 
support framework, a variety of 
programs support biogas, ‘initially 
as household-based, and gradually 
switching support to farm-based 
biogas plants. During 2000–2017, 
the central government invested 
CNY 42 billion (equivalent to EUR 
5.5 billion) in the biogas sector’13 

roughly CNY 2.5 billion per year. 

However, this needs to be set 
against the subsidies received by 

the solar sector. Since 2010, when 
the Chinese government declared 
photovoltaics to be an important 
strategic industry, a study by the 
Paulson Institute has found that by 
end-2019 the solar industry had 
received a total of more than CNY 
100 billion (around EUR 14 billion), 
and CNY 200 billion (equivalent 
to EUR 28 billion) if outstanding 
subsidies included, equating to CNY 
22 billion per year.14

Subsidies can give initial support. 
The question is, when will biogas 
plants be financially viable without 
government aid? A study on 
the operational performance 
of agricultural biogas plants in 
Germany and China concluded 

11.NDRC (2019): 关于促进生物天然气产业化发展的指导意见 (Guidance on promoting the industrial development of biogas).
12.See note 9 above.
13. Ibid.
14. https://www.paulsoninstitute.org/our-stories/the-state-of-solar-bracing-for-a-post-subsidy-era-in-china/



EU-China Energy Magazine 

36

that biogas plants in Germany 
are profitable under their current 
FiT contracts, but that this is far 
from being the case in China. ‘[In 
Germany] the financial internal rate 
of return (IRR) ranged between 8.4 
and 21.5%. However, all Chinese 
biogas plants had negative IRRs, 
indicating that they are financially 
unfeasible.’15  One of the challenges 
for biogas plants in China is the 
stable substrate supply due to 
‘stricter environmental protection 
requirements in the livestock 
sector, especially around Beijing 
where many livestock farms closed 
down’16. 

Government support looks very 
different in China and Germany. 
While the FiT system in Germany 
gave a subsidy per unit of biogas 
produced, the Chinese government 
gave the funds mainly in the 
form of subsidies or grants to 
households or livestock farms 
to help finance the construction 
of biogas plants. This has led to 
inefficient use of the biogas plants, 
low investment in the end products 
and inadequate maintenance. 

Policies are needed that will 
support direct financing of biogas 
projects and reduced operating 
and capital expenditure, argues 

Dr Xu Zhonghua of TotalEnergies. 
With financial support provided 
only during construction, this 
means plant owners focus on the 
initial project costs rather than 
operation and maintenance, to 

15.Zhou et al. (2021): Operating Performance of Full-Scale Agricultural Biogas Plants in Germany and China: Results of a Year-Round Monitoring 
Program. Appl. Sci. 2021, 11, 1271. https://doi.org/10.3390/app11031271.
16.Ibid.
17.See note 15.

the extent that some projects 
are left non-operating once built. 
By contrast, as of 2021, many of 
Germany’s biogas plants are no 
longer receiving FiTs.17   The plants 
are required to operate efficiently 

EU-Chinese biogas partners in waiting

TotalEnergies is a French energy company and one of the world 
biggest players in the fossil fuel industry. It has listed biogas as one 
of the seven main energy sources of the future, highlighting its 
role in the company’s green transition strategy. The company has 
been investing in facilities that are able to produce biomethane 
from industrial and agricultural organic matter both in Europe and 
worldwide, and its target is to produce 1.5 TWh of biomethane a 
year by 2025.  Dr Xu Zhonghua is vice president and head of R&D 
for Asia at TotalEnergies and chairperson of the European Union 
Chamber of Commerce China Energy Working Group.

SNAM is an Italian energy infrastructure company that successfully 
operates and invests globally in biogas and biomethane production 
through their subsidiary Biogas IES. In 2020-2024, the company plans 
to invest EUR 220 million in biomethane infrastructure, focusing 
on biomethane for natural gas and bio-LNG (liquefied natural gas) 
for sustainable transport by road, rail, and potentially sea. In 2018, 
SNAM signed a Memorandum of Understanding (MoU) with China’s 
State Grid International Development (SGID) to explore the potential 
for construction of biogas and biomethane plants for renewable 
electricity production in rural areas of China. Additionally, SNAM 
has is in the preliminary stages of R&D partnerships in renewable 
gas, sustainable transport and joint electricity-gas projects. SNAM is 
currently working on its first pilot project in China.  Mr Ningke Peng 
is a board member and senior vice president of SNAM China.

https://doi.org/10.3390/app11031271.%0D
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18.See note 9.
19.Interview with NingKe Peng, Board Member and Senior Vice President SNAM China
20.Gattoni (2021): Biogas: Renewable, flexible, enabler of decarbonisation – ally of circular economy. Presented during ECECP workshop Promoting 
Innovation in Energy Technologies - Opportunities for Cooperation 
21.https://www.ieabioenergy.com/blog/publications/new-publication-integration-of-biogas-systems-into-the-energy-system-technical-aspects-of-
flexible-plant-operation/ 

challenge facing the consortium 
was the fact that New Energy 
Vehicles in China are not designed 
to run on renewable fuels such as 
biogas.

Unlocking biogas’ flexibility 
potential

Biogas’ most significant 
advantage is that it is well placed 
to complement renewable 
electricity from solar and wind as 
a dispatchable (readily available) 
energy source.21  By coupling biogas 
with the electricity and gas grids, 
biogas can serve as a biological 
battery: when solar and wind 
are oversupplying electricity, the 
biogas plant can use hydrogen 
from electrolysis to upgrade 
biogas to biomethane and meet 
demand for heating or transport 
fuel. This flexibility provided by 
biogas systems has the potential to 
improve overall energy utilisation 
in the grid and enhance green gas 
for injection into the natural gas 
system.

By Flora Kan, Team Leader of ECECP;
and Helena Uhde, Junior Postgraduate 

Fellow,
with support from Alliance Niyigena, 

Junior Post Graduate Fellow 

and develop a business model that 
does not depend on subsidies.

Delivering a big leap for 
BNG

The massive increase in BNG 
production that China wants will 
require efficient and cost effective 
technology solutions. However, 
while biogas remains a hot topic 
among researchers in China, the 
level of industrialisation in the 
sector is still low compared to 
Europe. Two technical challenges 
are particularly prevalent: the 
low biogas production rate; 
and utilisation efficiency. ‘In 
Europe, where advanced pre-
treatment system and co-digestion 
technology are used, volumetric 
gas production under mesophilic 
conditions can reach 1.2 m3/
(m3d) to 2.0 m3/(m3d). In China, 
biogas projects usually use mono-
digestion technology, which uses 
only one type of animal manure. 
The volumetric gas production 
under mesophilic conditions is only 
0.3 m3/(m3d) to 1.0 m3/(m3d)’18.

Households and transport: 
key markets for BNG?

Pricing has a key role to play if 

biogas is to enter the natural 
gas network in China. Mr Ningke 
Peng, senior vice president of 
SNAM China points out that ‘in 
China, the biomass can have more 
success if converted into natural 
gas, instead of being used for 
power generation’. Considering the 
already low centrally set price of 
natural gas in China - CNY 2.63/m3 
(EUR 0.9/m3) - Mr Peng added that 
‘carbon pricing will certainly help 
make biogas more competitive 
against coal gas‘19.

In Sweden and Italy, the main 
end-use application of BNG is 
transport, due to a favourable 
taxation support system and the 
state-sponsored development 
of gas filling infrastructure and 
methane vehicle fleets. In 2012, 
Swedish truck manufacturer 
Scania established a Swedish 
consortium comprising IVL 
Swedish Environmental Research 
Institute, Scania, Xylem Water 
Solutions, Malmberg and Envac, 
and developed a proposal for 
Chinese cities to introduce 
sustainable transport solutions that 
encompass the entire value chain: 
biogas production from municipal 
waste water treatment to city 
bus solutions.20  However, a key 

https://www.ieabioenergy.com/blog/publications/new-publication-integration-of-biogas-systems-into-the-energy-system-technical-aspects-of-flexible-plant-operation/%20
https://www.ieabioenergy.com/blog/publications/new-publication-integration-of-biogas-systems-into-the-energy-system-technical-aspects-of-flexible-plant-operation/%20
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Reimagining energy storage
- flow batteries for a fossil fuel-free future
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Electrification, renewable energy 
sources and innovation are set 
to help the world on its way to 
achieving its climate and carbon 
neutrality targets by the 2050s. 
Denmark is on track to have a fully 
renewable electricity supply by 
2030.1  However, as yet there is 
no answer to this question: how 
can a stable electricity supply be 
guaranteed with no fossil-fuel 
baseload? A ray of hope if offered 
by battery energy storage, which 
could balance the grid while 
keeping emissions and costs down. 
Elestor is a Dutch scaleup company 
that is developing a Hydrogen-
Bromine (HBr) flow battery and 
has big plans for battery storage. 
ECECP’s junior postgraduate fellows 
Veronika Spurna and Helena Uhde 
sat down with Guido Dalessi, 
CEO, to talk about energy storage 
innovation in Europe, development 
pathways, and relevant policy 
frameworks. 2

Battery storage capacity grew by 
50% in 2020 alone and this rapid 
trajectory is likely to continue.3 

However, the predictions for the 
future of storage vary dramatically. 
The IEA estimates that global 
installation of utility-scale battery 
storage will increase 25 times 
between 2020 and 2040, reaching 
10 TWh by 2040, which equals 
50 times the size of the current 
market.4  McKinsey predicts an even 
steeper growth, reaching 85 to 140 
TWh by 2040.5  Elestor’s estimate, 
which is based on a global 100% 
carbon-free electricity supply by 
2050, is much higher, at 500 TWh.6 

Whatever the variations, it is clear 
that the energy storage industry is 
set to thrive, with a particular focus 
on long-duration energy storage. 
This is already apparent in metrics 
such as the 14% rise in patent 
applications between 2005 and 
2018.7

Are we going from OPEC to 
Li-PEC?

According to IRENA, there was an 
estimated 4.67 TWh of electricity 
storage in 2017.8  Lithium-ion 
batteries represent the majority of 
electrochemical storage projects in 
the EU.9   Fraunhofer ISE estimates 
the global cumulative capacity of 
lithium-ion batteries in 2019 at 195 
GWh, of which mobile applications 
(predominantly electric vehicles) 
account for the largest share 
followed by electronics.10 

Lithium-ion batteries are 
unchallenged in their energy 
density and they will play a key role 
in the energy transition. The Joint 
Research Centre of the European 
Commission estimates that by 
2040, global annual sales of Li-ion 
batteries could rise to between 0.6 
TWh and 4 TWh, compared to a 

1.IEA (2021): Denmark https://www.iea.org/countries/denmark
2.Elestor: Homepage https://www.elestor.nl
3.IEA (2021): Energy Storage. https://www.iea.org/reports/energy-storage
4.IEA (2020): Innovation in Batteries and Electricity Storage. https://www.iea.org/reports/innovation-in-batteries-and-electricity-storage
IEA (2021): The Role of Critical Minerals in Clean Energy Transitions. https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-
transitions
5.McKinsey (2021): Net-zero power: Long-duration energy storage for a renewable grid.
https://www.mckinsey.com/business-functions/sustainability/our-insights/net-zero-power-long-duration-energy-storage-for-a-renewable-grid
6.Elestor (2019): Electricity storage at unrivalled cost. https://www.elestor.nl/wp-content/uploads/2019/05/Elestorbrochure.pdf
7.IEA (2020): Innovation in Batteries and Electricity Storage. https://www.iea.org/reports/innovation-in-batteries-and-electricity-storage,
IEA (2020): A rapid rise in battery innovation is playing a key role in clean energy transitions.
https://www.iea.org/news/a-rapid-rise-in-battery-innovation-is-playing-a-key-role-in-clean-energy-transitions 
8.IRENA (2017): Electricity Storage and Renewables: Costs and Markets to 2030. https://www.irena.org/-/media/Files/IRENA/Agency/
Publication/2017/Oct/IRENA_Electricity_Storage_Costs_2017_Summary.pdf
9.European Commission: Energy storage. https://ec.europa.eu/energy/topics/technology-and-innovation/energy-storage_en.
IRENA (2017): Electricity Storage and Renewables: Costs and Markets to 2030. https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/
Oct/IRENA_Electricity_Storage_Costs_2017_Summary.pdf
10.Fraunhofer ISE (2021): Stromgestehungskosten erneuerbarer Energien. https://www.ise.fraunhofer.de/content/dam/ise/de/documents/
publications/studies/DE2021_ISE_Studie_Stromgestehungskosten_Erneuerbare_Energien.pdf. 

https://www.elestor.nl/
https://www.iea.org/reports/innovation-in-batteries-and-electricity-storage
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://www.elestor.nl/wp-content/uploads/2019/05/Elestorbrochure.pdf
https://www.iea.org/reports/innovation-in-batteries-and-electricity-storage
https://www.iea.org/news/a-rapid-rise-in-battery-innovation-is-playing-a-key-role-in-clean-energy-transitions
https://ec.europa.eu/energy/topics/technology-and-innovation/energy-storage_en
%20https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Oct/IRENA_Electricity_Storage_Costs_2017_Summary.pdf%0D
%20https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2017/Oct/IRENA_Electricity_Storage_Costs_2017_Summary.pdf%0D
https://www.ise.fraunhofer.de/content/dam/ise/de/documents/publications/studies/DE2021_ISE_Studie_Stromgestehungskosten_Erneuerbare_Energien.pdf
https://www.ise.fraunhofer.de/content/dam/ise/de/documents/publications/studies/DE2021_ISE_Studie_Stromgestehungskosten_Erneuerbare_Energien.pdf
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sales volume of about 60 GWh in 
2017.11

However, grid-scale storage based 
on lithium is not feasible. Firstly, 
there is a significant resource 
scarcity: ‘If you used all the lithium 
in the world just for grid storage, 
you could not reach 500 TWh12, 
which is our estimate of the world’s 
grid storage demand by 2050. And 
don’t forget that the automotive 
industry needs hundreds of TWh as 
well. There will be a shortage and I 
don’t believe that lithium batteries 
are going to get any cheaper’, says 
Mr Dalessi. His view is backed up by 
a 276% surge in the price of lithium 
between January and November 
2021, prompted by high demand 
and low supply of lithium.13

Secondly, the geographical 
distribution of lithium-producing 
countries means the supply chain 
is vulnerable.14  ‘This is a situation 
that can easily lead to an oligopoly 
that we can recognise in the 

OPEC countries.15  Also, there is 
no competition to drive the price 
down. It is the other way around: 
‘They’re limiting supply to have 
a guaranteed good price,’ argues 
Dalessi Finally, Li-on batteries use 
large amounts of water, energy, 
and acid and have notoriously low 
recycling rates. Add to this the 
unsafe conditions for those who 
mine lithium, and it is clear that 
this type of storage is not viable at 
the required scale.16

Although the EU foresees a role 
for Li-ion batteries in stationary 
storage systems, it is clear that 
major technological breakthroughs 
and rapid commercialisation 
of alternative energy storage 
innovations is essential for the 
energy transition.17

Reaching true technology 
neutrality in battery storage

Under the technological neutrality 
principle, all technologies should 

have an equal chance to compete 
on a level playing field. We have 
yet to see genuine competition 
in large-scale stationary energy 
storage. At present, pumped 
hydroelectric storage has been 
the main load balancing tool 
for intermittent energy sources, 
accounting for about 99% of energy 
storage for electricity worldwide.18 

However, due to its highly specific 
geographical constraints and 
potential environmental issues, 
it is not possible to deploy it on 
the scale required by the energy 
transition. 

This is where flow batteries, such 
as Elestor’s HBr stationary storage, 
come into play. In flow batteries, 
energy is stored in one or more 
electroactive species dissolved into 
liquid electrolytes. Vanadium is 
most commonly used, but Elestor 
uses bromine as it does not face 
the typical resource constraints, 
and is up to 20 times cheaper per 
MWh. Bromine comes from the 

11.Tsiropoulos et al. (2018), Li-ion batteries for mobility and stationary storage applications, EUR 29440 EN, Publications Office of the European 
Union, Luxembourg, ISBN 978-92-79-97254-6, doi:10.2760/87175, JRC113360.
12.Lithium: 56 Mton mineral deposits & 130 kton Li/TWh [Greim et al. Assessment of lithium criticality in the global energy transition and addressing 
policy gaps in transportation, Nature communications (2020) 11:4570].
13.Reuters (2021): Soaring Lithium Prices Spur Changes in Supply Contracts. https://www.reuters.com/markets/commodities/soaring-lithium-prices-
spur-changes-supply-contracts-2021-11-23/.
14.Fawthrop (2020): Top six countries with the largest lithium reserves in the world.
https://www.nsenergybusiness.com/features/six-largest-lithium-reserves-world/ 
15.McKinsey (2018): Lithium and cobalt a tale of two commodities. https://www.mckinsey.com/~/media/mckinsey/industries/metals%20and%20
mining/our%20insights/lithium%20and%20cobalt%20a%20tale%20of%20two%20commodities/lithium-and-cobalt-a-tale-of-two-commodities.ashx
16.Nature (2021): Editorial - Lithium-ion batteries need to be greener and more ethical.
https://www.nature.com/articles/d41586-021-01735-z
17.Tsiropoulos, I., Tarvydas, D. and Lebedeva, N. (2018), Li-ion batteries for mobility and stationary storage applications, EUR 29440 EN, Publications 
Office of the European Union, Luxembourg, ISBN 978-92-79-97254-6, doi:10.2760/87175, JRC113360.
18.Dena (n.a.): Pumped-storage integrates renewable energy into the grid.
https://www.dena.de/en/topics-projects/energy-systems/flexibility-and-storage/pumped-storage/

https://www.dena.de/en/topics-projects/energy-systems/flexibility-and-storage/pumped-storage/
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sea, is freely available  and is not 
limited to a specific geographical 
location. At the end of its lifetime, 
the HBr flow battery can be fully 
recycled, as the chemical elements 
(hydrogen and bromine) can 
simply be reused for many other 
applications, while recycling of Li-
ion batteries is still a challenge.

Furthermore, HBr flow batteries 
can provide storage on a truly 
industrial scale. In fact, only large-
scale applications make economic 
sense, since larger installations 
lower the levelised cost of storage 
(LCOS). In the case of Elestor’s 
battery, there is a free choice as 
to the combination of power and 
capacity (MW and MWh). These 
two are coupled to each other in 
conventional battery technology, so 
with greater power you also get a 
higher energy capacity. This makes 
the technology suitable to bridge 
longer periods of time (currently 
10-12 hours, but this is likely to 
rise to 100+ hours) without having 
excess power. 

It is important to recognise that 
individual technologies have their 
own merits. The decision as to 
the most appropriate storage 
technology for an application 

scenario needs to be based on 
energy storage policies that 
reflect the principle of technology 
neutrality and letting the market 
play a decisive role.

Policies to help storage 
innovations take off

The EU has a wide range of funding 
opportunities to support research 
on energy storage, and has focused 
on sustainable batteries in recent 
years.19  But while Dalessi agrees 
that there are many funding 
opportunities for R&D, market 

incentives are lacking. 

Mandates offer one way of 
boosting the storage market. In 
a world first, California’s Energy 
Code has mandated that new 
commercial and residential 
blocks must install solar together 
with battery storage.20  Financial 
incentives offer an alternative, or 
additional boost. In Germany, the 
subsidy policy ‘Solar plus Storage’ 
has supported more than 270,000 
battery storage systems linked 
to private solar installations.21 
However, distributed residential 

19.European Commission (2020): Research & innovation for sustainable batteries. 
https://op.europa.eu/en/publication-detail/-/publication/682933cb-39d5-11eb-b27b-01aa75ed71a1/language-en 
20.Misbrener (2021): California Energy Commission mandates solar + storage on new commercial buildings. 
https://www.solarpowerworldonline.com/2021/08/california-energy-commission-mandates-solar-storage-new-commercial-buildings/ 
21.Hannen (2021): Germany has 270,000 residential batteries linked to PV.
https://www.pv-magazine.com/2021/02/19/germany-has-270000-residential-batteries-linked-to-pv/ 

Figure 1. HBr flow battery. Source: Dr Marcel Tuckner

https://op.europa.eu/en/publication-detail/-/publication/682933cb-39d5-11eb-b27b-01aa75ed71a1/language-en%20
https://www.solarpowerworldonline.com/2021/08/california-energy-commission-mandates-solar-storage-new-commercial-buildings/%20
https://www.pv-magazine.com/2021/02/19/germany-has-270000-residential-batteries-linked-to-pv/%20
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storage provides only minimal 
support to balance the grid; more 
large-scale neighbourhood energy 
storage solutions will be needed 
in the energy grid of the future. If 
current policies can be updated to 
make such solutions a requirement 
across the EU, they would provide 
the necessary investor certainty 
for a healthy storage market. 
Incentives similar to rooftop PV 
could facilitate a faster roll-out of 
energy storage. Upcoming funds, 
such as ‘NextGenerationEU’ - the 
EU’s stimulus package to rebuild 
post-COVID-19 Europe - could 
provide a good opportunity to 
extend the renewables roll-out into 
energy storage investment.22

Storage regulation

Subsidies, however, can only help 
develop the storage market on a 
short term basis. In the long run, it 
is important that a viable business 
model for storage is developed to 
attract investment to cover the 
large upfront costs. Policy support 
needs to be built on a systematic 
cost and benefit assessment, as 
well as an understanding of the 
services and use cases of different 
storage technologies.

In the EU, storage has been 
defined as a power generator for 
the purpose of electricity and 
ancillary services markets. For 
grid tariff and taxation purposes, 
the classification is extended, so 
that storage is defined both as 
generator and consumer, which 
means that double taxation 
issue can occur, undermining the 
business case of energy storage.23 

Since the unbundling process in the 
European electricity market, energy 
supply and generation have been 
separated from the operation of 
transmission networks. Electricity 
generators, such as large solar and 
wind parks, rarely see themselves 
as responsible for balancing their 
volatile energy supply, so their 
investments in electricity storage 
is not sufficient, unless this is 
required by law. The unbundling 
process happened at a time when 
the power grid was still largely 
based on fossil fuels and helped 
make the system more competitive 
and open to private companies.

New players offer new services 
and prompt the system to change 
at a fast pace, with an increasing 
amount not only of utility scale 
renewable energy generation, but 

behind-the-meter assets, such as 
rooftop solar, combined heat and 
power systems, electric vehicles 
and the emerging paradigm of 
active consumers. However, Dalessi 
does not believe consumers should 
be responsible for meeting the 
demand for electricity storage: 
‘I cannot expect individual 
customers to solve this problem. 
It’s a national, or even an EU scale 
problem. We need solutions to get 
this ball rolling’, states Dalessi.

Grid operators have to solve an 
increasingly complex optimisation 
problem due to the ever-increasing 
share of volatile electricity sources 
and electrification. Due to the 
unbundling regulation, however, 
grid operators are not allowed 
to own any electricity storage 
- a vicious circle that is difficult 
to break. The division of the 
electricity system into generation, 
transmission and distribution, 
and consumption does not 
sufficiently address the evolving 
role of electricity storage, and the 
question of who is responsible 
for building up storage remains 
unresolved.

22.European Commission (2020): Recovery Plan for Europe.  https://ec.europa.eu/info/strategy/recovery-plan-europe_en 
23.European Commission (2020): Study on energy storage – Contribution to the security of the electricity supply in Europe. 
https://www.euneighbours.eu/sites/default/files/publications/2020-09/MJ0319322ENN.en_.pdf 
Norton Rose Fulbright (2019): Regulatory progress for energy storage in Europe. 
https://www.nortonrosefulbright.com/en/knowledge/publications/8b5285f4/regulatory-progress-for-energy-storage-in-europe

https://www.euneighbours.eu/sites/default/files/publications/2020-09/MJ0319322ENN.en_.pdf%20
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The business case for 
storage technology

To deploy flow batteries, cost is of 
the essence, because it determines 
the rate at which the technology 
can be absorbed. ‘Let’s take the 
example of a large wind farm: on 
a very windy day, electricity prices 
are very low, sometimes even 
negative. So in this case it is not 
interesting for the generator to 
feed the electricity into the grid. 
Then it is better for the wind farm 
to store the electricity in a battery 
and sell it when there is little or 
no wind, because then the price 
is much higher,’ says Dalessi. For 
storage, there is only a profitable 
business case if the cost of storage 
per MWh is less than the difference 
between these two prices. 

At present, different potential 
business models for storage 
are under consideration, e.g., a 
minimum price guarantee, where 
a battery owner is compensated 
with EUR/kWh for the electricity 
stored, similar to the subsidy 
arrangements for solar PV. Another 
option is the so-called ‘Capacity 
Remuneration Mechanism‘ 
(CRM). ‘This is a remuneration 

for keeping electricity stored as 
a reserve capacity. People get a 
fixed payment per MWh from the 
government, even if nobody is 
buying, to keep 10 MW available 
“just in case”. It works like 
insurance’, says Dalessi. In Belgium, 
a competitive auction mechanism 
allows established and new market 
participants to participate in the 
CRM. The first auction in 2021 saw 
a total of 4,477 MW of storage 
selected, but only four battery 
companies were included among 
the successful bidders, accounting 
for just 1% of the total, with most 
chosen bidders made up by gas-
powered stations.24   When these 
gas-powered stations are phased 
out in a future fully decarbonised 
system, large-scale battery storage 
looks like a viable alternative.  

Nowadays, there are rarely 
times when too little electricity 
is produced, as is evidenced by 
negative electricity markets.25 
When the weather conditions 
favour high renewable energy 
production at a time of low 
demand, power plants are switched 
off and electricity is voluntarily 
curtailed. Dalessi, however, sees a 
different scenario ahead: ‘Once we 

24.Elia Group (2021): CRM Results of First Auction (Y-4) Now Available on elia.be/crm https://www.elia.be/en/news/press-
releases/2021/10/20211031_crm-results-of-first-auction-available
25.Jones (2020). Negative energy prices sweep across Europe, report finds. https://industryeurope.com/sectors/energy-utilities/negative-energy-
prices-sweep-across-europe-report-finds/

depend more on solar and wind, 
we will have periods where we 
don’t generate enough electricity. 
If I look outside today, there’s no 
sun, there’s no wind. Generation 
will be very low today. Without 
fossil-fueled electricity, you will see 
electricity prices go through the 
roof. The urgency is not there yet, 
but we need to build the capacity 
now to bridge longer periods of 
time.’  So far, price volatility has 
increased in line with the share of 
renewable energy in the market. 
Long-term electricity storage could 
compensate for this and cover the 
need for base load in the system.

‘Storage is only a buffer and doesn’t 
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generate electricity,’ says Dalessi. 
In a future electricity system with 
a high share of renewable energy, 
however, this buffer will become 
very valuable as it acts as the base 
load of the energy system. Elestor 
believes that in future gas power 
plants will be replaced with large-
scale battery storage and that 
flow batteries will connect to the 
hydrogen infrastructure and thus 
reduce investment costs.

Replacing gas-fired power 
plants with flow batteries - a 
bi-directional power plant

The question of what role 
storage should have in our future 
electricity system can be taken 
even further. ‘The world thinks 
of solar panels and wind turbines 
as a replacement for fossil power 
plants. We reimagine the concept: 
solar panels and wind turbines 
replace fossil fuels, and batteries 
take the role of the power plant,’ 
says Dalessi. Battery storage can be 
designed as bi-directional power 
plants, which store intermittent 
energy from solar and wind 
resources and charge and discharge 
whenever necessary. This design 
offers optimal environmental 
and economic properties for the 

substitution of today’s gas-fired 
power plants. At the retired Moss 
Landing gas power plant site in 
California, an immense storage 
facility with 400MW/1,600MWh 
capacity has been built.26  The 
project uses Li-ion technology, 
but Elestor questions whether Li-
on batteries are the most suitable 
technology for such projects. 

Elestor claims that creating an 
optimal economic configuration of 
a system consisting of wind, sun 
and storage, can offer a reliability 
similar to the current system. With 
Elestor’s flow battery, technology 
costs per 99.98% reliable kW27 

are estimated at EUR 7 200, while 

with Li-on technology the costs per 
reliable kW are EUR 10 600.28 

Elestor sees enormous potential 
for this technology. At around 6 
300 TWh, gas accounts for 24% of 
overall power generation.29  Though 
less pollutive than coal-fired power 
plants, natural gas power stations 
still emit a significant proportion of 
global greenhouse gases. As such, 
technologies such as the HBr flow 
battery can play an essential role in 
the move to a fully decarbonised 
power system. From a technical 
point of view, this is achievable: 
flow batteries are a modular 
technology, so power blocks can 
be added to get the right capacity. 

26.NS Energy (2021): Moss Landing Battery Storage Project.
https://www.nsenergybusiness.com/projects/moss-landing/
27.‘reliable kW’ refers to the modeling strategy of an optimal economic combination of solar PV + wind + storage, aiming at 100% carbon free 
electricity generation, based on achieving the same reliability as the existing electricity grid (99.98%).
28.Elestor (2021): https://www.elestor.nl/enabling-affordable-decarbonization/
29.IEA (2021): Natural Gas-Fired Power. https://www.iea.org/reports/natural-gas-fired-power 

Figure 2: Bi-directional power plant. Source: Elestor.

https://www.nsenergybusiness.com/projects/moss-landing/
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‘The technology is 100% modular. 
In theory, you can just add power 
blocks and capacity blocks to 
whatever figure. Of course, at 
some point it becomes too big or 
unrealistic, but from a technical 
point of view, you can just add 
modules and then increase power 
and increase capacity. It’s just like 
adding building blocks,’ explains 
Dalessi. At present, Elestor’s units 
range between 1 MW and 15 
MWh, but in the next decade they 
will offer capacity of hundreds of 
MWh. For example, in 2021, Elestor 
has signed an agreement Vopak 
to scale up battery capacity to 300 
MWh in the next two years.30

Connection to hydrogen 
infrastructure

Another proposal from Elestor is to 
link the hydrogen infrastructure – 
that is yet to be constructed in the 
EU – to the flow battery’s hydrogen 
storage. During the charging cycle, 
the flow battery can feed hydrogen 
into the pipelines instead of a 
separate hydrogen tank, while 
during the discharge cycle, the 
battery can extract exactly the 
same amount of hydrogen again. 
According to Elestor, linking their 
HBr flow battery to the future 

hydrogen infrastructure, reduces 
the capital expenditure (CAPEX) 
and physical footprint of the 
storage system and cuts storage 
costs per MWh (LCoS). Including 
this technology feature in the 
construction of large bi-directional 
power plants ultimately leads to 
CAPEX levels in the range of EUR 
25/kWh. 

Such a solution is in line with 
the System Integration Strategy, 
which aims to link different energy 
sources together and combine the 
end-use sectors.31  For instance, 
this integrated solution resolves 
the debate about batteries versus 
hydrogen since it combines 
both worlds and introduces 
new optimisation possibilities 
for the overall energy system. 
Furthermore, the HBr flow batteries 
can help address the problem of 
the high electricity costs incurred 
by electrolysis. An Elestor analysis 

predicts a 30% lower cost of green 
hydrogen production by integrating 
its technology with electrolysis.32

The road ahead

The growing need for energy 
storage is directly linked to the 
green energy revolution. While 
R&D is already generously funded 
through various programs, it is 
important to create sustainable 
business models and to support 
them by means of an appropriate 
policy framework. The case of 
large-scale energy storage systems 
also shows that the roles of 
different players across the energy 
system are evolving in line with 
the energy transition, and need 
to be reflected adequately in 
related regulations. Energy storage 
can provide a large amount of 
management tools and services 
such as power quality control, 
ranging from flexible discharge 
to frequency regulation or peak 
shaving, and so facilitate a future 
energy system that is based on 
100% renewable energy.

By Veronika Spurna and Helena Uhde
ECECP Junior Postgraduate Fellows

30.Elestor (2021): Elestor enters cooperation with Vopak for scaling HBr Flow Battery Technology. https://www.elestor.nl/elestor-enters-cooperation-
with-vopak-for-scaling-hbr-flow-battery-technology/
31.European Commission (2020): EU Strategy on Energy System Integration. https://ec.europa.eu/energy/topics/energy-system-integration/eu-
strategy-energy-system-integration_en
32.Innovation Origins (2021): Elestor found the egg of Columbus for the efficient deployment of hydrogen. 
https://innovationorigins.com/en/elestor-found-the-egg-of-columbus-for-the-efficient-deployment-of-hydrogen/

https://innovationorigins.com/en/elestor-found-the-egg-of-columbus-for-the-efficient-deployment-of-hydrogen/
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ENTSO-e Grid Planning Modelling 
Showcase in China

How does a country make sure that its electricity grid can reliably meet the growing needs of its population? As 
the pace of renewable generation cranks up, how can they be brought into the fuel mix in a complex electricity 
grid without disrupting supply? And where do these plans fit into the climate emergency, as countries battle to 
prevent global temperatures from rising more than 1.5 degrees above current levels?
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Research

In 2020-2021, ECECP worked 
with European and Chinese grid 
planning agencies in a mutual 
learning exercise which it is 
hoped will result in significant CO2 
emissions reductions in China’s 
power system, mirroring the results 
already seen in the European 
electricity transmission system.

What is energy modelling

Energy modelling involves 
assessment of the impact of 
individual planned transmission 
projects against various projected 
scenarios. Such assessments 
are updated and re-evaluated at 
regular intervals to ensure that 
any grid development will ensure 
security of supply. Energy modelling 
is an increasingly important 
tool that is used to facilitate the 
integration of renewable power 
generation into the supply system. 

What’s the challenge in the 
EU and China

The task facing grid planners 
in both Europe and China is 
enormous. They have a combined 
population of around 2 billion (1.4 
billion in China and 447 million 
in Europe). Both regions have 
internal borders – the EU has 27 
member states, while China has 
23 provinces, five autonomous 
regions, four municipalities and two 
administrative regions. The aim of 
grid planners is to ensure security 

of supply, while planning ahead to 
ensure that electricity generated 
can travel to where it is needed, 
all the time keeping an eagle eye 
on pricing and affordability. Add 
to this the need to incorporate 
renewables in the fuel mix in the 
battle against climate change, 
and the headaches faced by grid 
planners become clear.

While many of the challenges 
facing China and Europe are 
unique to each economic region, 
they do have plenty in common: 
they have seen their electricity 
grids develop and expand in 
tandem, and have similar sense of 
urgency to reduce coal generation 
and maximise renewable energy 
generation. While Europe has 
the largest synchronous electrical 
grid in the world, operated by the 
European TSOs, China has two 
wide area synchronous grids, one 
operated by State Grid and the 
other by the Southern Power Grid. 
All the grids in China have been 
interlinked via HVDC connections 
since 2011. China is taking the first 
steps towards development of a 
spot market that will bring a new 
flexibility to its electricity sector. 
If energy modelling can prove the 
need for a more flexible approach 
to electricity transmission across 
borders, as it does in Europe, the 
result is likely to be a more rapid 
integration of RE into the system. 

How does ENTSO-E do 
modelling

ENTSO-E has 42 participants, made 
up of the transmission system 
operators in the EU. ENTSO-E is 
responsible for drawing up a Ten 
Year Network Development Plan 
which is reevaluated every two 
years. The TYNDP includes projects 
that have been selected through a 
pan-European screening process 
by ENTSO-E as well as projects 
submitted directly by TSOs or by 
third party investors that meet the 
European Commission’s criteria 
for inclusion in the TYNDP. The 
subsequent deliberations involve 
the full participation of all market 
players. 

The screening process assesses 
the value of new infrastructure 
(new lines or reinforcement of 
existing lines) in different scenarios 
for the future. All potential new 
connections are ranked according 
to their ‘benefit over cost ratio’. 

Then follows a complex cost benefit 
analysis that factors in system 
costs, including capital expenditure, 
variable costs associated with heat 
and power generation, operation 
and maintenance, emission taxes 
and the value of lost load. 
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The TYNDP is a central 
reference point for European 
electricity grid development.

The 2018 TYNDP includes 166 
transmission projects and 15 
storage projects, all scheduled to 
be commissioned before 2030. 
Cost benefit evaluations were 
conducted against four European 
scenarios. The conclusions were 
that investment in more grid 
connections was a precondition 
for further RE integration, as well 
as improved security of supply as 
the new projects relieve existing 
bottlenecks in the system.

Central to the success of the 
TYNDP is its public nature. Projects 
that are included in, the so-called 
PCI list, have to be included in 
the TYNDP and have to offer 
transparency. 

ENTSO-E requires participants to 
share data, and is guided by the 
recognition that the market will 
determine the use of the grid. As 
such, it is vital that stakeholders 
take an active role in the planning 
process, so that realistic predictions 
are made about supply and 
demand. As an integrated system, 
the market model emulates the 
European spot market, and borders 
with the highest socio-economic 
benefits compared to investment 
costs of expansion are selected for 
further assessment.

Using common methodologies 
and tools, the experts look at 
how power will flow in Europe in 
2030/2040, taking into account 
the different scenarios. This allows 
them to see where bottlenecks will 
be and how much transmission 
capacity is needed at borders to 
manage these flows. 

How does China do 
modelling

In China, power planning is 
conducted at a national and 
provincial level. It is prepared 
and issued by the NEA following 
approval by the NDRC. Power 
planning is completed two years in 
advance. Electric power plans are 
submitted to the NDRC for approval 
before the end of May of the first 
year of the Five-Year Plan, while 
provincial power plans have to be 
submitted a month later. These 
plans may be adjusted two to three 
years after approval so that they 
reflect the actual situation. 

China has been introducing 
increasingly complex modelling 
into its energy planning since the 
1980s. Its modelling processes 
are often strictly confidential, and 
many different models are used, 
both in the industrial sector and in 
academic institutions.

What is ECECP’s project 

The ECECP project, carried out in 

the course of 2020- 2021, offered 
a unique opportunity to apply 
ENTSO-E methodology to two 
scenarios developed by CRI/CNREC: 
the Stated Policies Scenario and the 
Below 2˚C Scenario. In the project, 
an assessment was carried out of 
76 different proposed transmission 
projects under these two specific 
scenarios. The projected impact 
of these proposed initiatives was 
measured against a fixed ‘snapshot’ 
of the grid network. By introducing 
each project one by one into the 
network, and evaluating the impact 
of each project incrementally on 
pricing, distribution, renewable 
energy integration and a number 
of other factors, the ENTSO-E 
specialists established a set of 
potential new infrastructure lines 
(or reinforcements). 

Afterwards 3 new lines were 
selected for demonstration of the 
ENTSO-E detailed cost benefit 
analysis. The European specialists  
then shared their methodology 
and findings with their Chinese 
counterparts.

What did it find out? 

It was found that both expanding 
and building new transmission 
capacity was beneficial. Individual 
projects were assessed and an 
opinion could be reached on 
which would be the most cost 
effective to implement. ENTSO-
E’s methodology is based on a 
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spot market where energy can 
be quickly bought and sold as 
required, and a network that will 
facilitate transmission to more 
heavily populated regions where 
demand is more likely to spike. This 
helps to limit the amount of power 
generation based on fossil fuels 
that is required at peak load.

The project offered a unique 
opportunity for China and the EU 
to evaluate their modelling systems 
and work together to establish 
their strengths and weaknesses. 
As the global economy bounced 
back from the economic shock 
inflicted by the Covid pandemic, 
fossil fuel prices spiked and China 
in particular saw power outages 
and shortages as its pricing system 
means that industries and power 
generation plants were unable to 
operate. Industries are required to 
stick to centrally fixed prices, and 
when fossil fuel prices become 
unstable, this quickly start to be 
untenable. A modelling system that 
takes into account such variations, 
and that seeks to build a resilient, 
responsive grid that can cope 
with the inevitable fluctuations 
in prices, and that makes long 
term plans for electricity to be 
delivered nationwide in a stable, 
secure manner, cannot fail to be of 
benefit.

By Helen Farrell
EU-China Energy Cooperation Platform 

(ECECP)

Through participating in this project, experts from 
both China and Europe have gained an in-depth 
understanding of each other’s power grid planning 
methods. Although the methods are different, the 
objectives for grid planning are basically the same, 
only with different focuses in certain steps. Chinese 
experts have reaped no little benefit from their 
participation in the research team working on this 
project.

Looking forward, renewable energy will see rapid 
development in order to meet energy transition 
targets. Yet this leaves many issues that require 
further study and analysis. I genuinely hope that 
experts from China and the EU will be able to work 
together to continue this work towards energy 
cooperation and exchanges.

——  Yang Kun
Executive President of China Electricity Council

‘

’
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Behaviour Change: 
strategies and case studies for reaching net-zero by 2050

Technological solutions on their own are unlikely to deliver emissions reductions at the speed 
and scale required to reach net zero by 2050. Daniel Crow, Insa Handschuch, Gabriel Saive and 
Leonie Staas at the IEA look at a suite of policy-driven citizen “behaviour changes” that should 
be used to bridge the gap. The impact will be greatest in advanced economies where energy 
intensity is highest. Meanwhile, in emerging economies the good habits put in place now will 
steer them towards lower emissions even as their energy consumption grows. The authors 
describe changes to a wide range of areas – including transport, heating, product choices, 
recycling – and provide estimates of what emissions can be avoided. Success will also usefully 
reduce the demand for clean energy, already under pressure to scale up fast. They give plenty of 
examples of how governments have been using incentives, taxes and rules to effect behaviour 
change, citing the EU, the U.S., Japan, Germany, France, the UK, Scandinavia, Switzerland, 
Colombia, and Kenya. Public acceptance is essential, and though many measures may meet 
resistance at first, minds can be changed as the benefits become noticeable. People are always 
changing their behaviour – history and Covid tell us so – and ignoring this fact would be missing 
a huge opportunity to align that change with net-zero targets, say the authors.
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Behavioural changes which affect 
the way people use energy are an 
important part of the toolkit for 
reaching net zero emissions by 
2050.

The IEA’s Net Zero Emissions by 
2050 Scenario (NZE) calls for 
profound transformations in every 
corner of the global energy system 
to achieve an energy sector that 
is both decarbonised and able to 
support a global economy twice 
the size of today’s in 2050. It sets 
out 400 milestones on deploying 
clean energy technologies and 
improving energy efficiency across 
all sectors.

But technology alone is not 
enough: net zero emissions in 
2050 cannot happen without the 
consent and active support of 
people. In part, this involves one-
off events that are not counted as 
behavioural changes but involve a 
mixture of low carbon technologies 
and people’s engagement, such as 
buying an electric vehicle (EV) or 
insulating a loft.

However, behavioural changes – 
meaning adjustments in everyday 
life that reduce wasteful or 
excessive energy consumption – 
are also needed. They are especially 
important in richer parts of the 
world where energy intensive 
lifestyles are the norm. Behavioural 
changes include cycling or walking 
instead of driving, turning down 

heating, and going on holiday 
nearer to home. In addition, efforts 
by manufactures to use materials 
more efficiently and encourage 
consumers to recycle can reduce 
energy use in industry.

People do change. History 
and Covid tell us so

Behavioural changes can and do 
happen. From diet to smoking to 
throw-away plastic packaging, past 
experience shows that people’s 
attitudes and habits are not set in 
stone. Most recently, the Covid-19 
pandemic demonstrated that 
people are willing to adopt rapid 
and sweeping changes to their 
behaviour in the face of a crisis. The 
assumption that people’s lifestyles 
and patterns of consumption 

will continue unaltered in a 
scenario of net zero emissions by 
2050 is arguably unrealistic, and 
risks ignoring the potential for 
individuals, via their choices and 
habits, to help steer the energy 
system onto a sustainable path.

What types of behavioural 
changes happen in the NZE 
scenario and how do they 
help?

In the NZE scenario, behavioural 
changes help cut emissions and 
reduce energy demand in buildings, 
on roads and in air traffic. Total CO2 
emission in the NZE between 2021-
2050 are around 4% less than they 
would be without such behavioural 
changes. They function in three 
main ways:
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…Behavioural changes cut 
emissions from existing carbon 
intensive assets

Clean energy technologies are 
adopted at unprecedented speed 
in the NZE, but this cannot happen 
overnight.

Using carbon intensive assets 
such as gas boilers or internal 
combustion engine (ICE) cars less 
frequently or intensively offers 
a shortcut to rapid emissions 
reductions. For example, although 
60% of car sales are electric 
vehicles by 2030 in the NZE, 
four-out-of-five cars on the road 
are still ICEs. In this scenario, 
behavioural changes such as 
driving more slowly on motorways 
and restricting use of conventional 
vehicles in large cities cuts CO2 
emissions from road transport 
by 15% or 700 Mt in 2030 – 
roughly equivalent to all emissions 
from international shipping in 
2019. In a similar vein, setting 
thermostats at no more than 19-
20 °C in homes, offices and other 
commercial buildings in winter 
reduces cumulative emissions from 
the existing stock of fossil-fuelled 
boilers by 10% until 2030, allowing 
the time needed for clean-heating 
retrofits to take place.1

Achieving the same emissions 
reductions in end-uses without 
such behavioural changes would 
require ramping-up low-carbon 
technologies at a staggering speed. 
For example, almost half of all cars 
on the road in 2030 would need 
to be electric, meaning that global 
sales of electric cars would need to 
reach almost 100% in the next five 
years, from around 4% today.

…Behavioural changes cut 
emissions in sectors where 
other options for doing so are 
scarce

By 2050 in the NZE, most end-
uses are non-emitting as they 
have been electrified or make 
use of biofuels and low-carbon 
gases. In some sectors, however, 
low-carbon technologies are not 

1.Behavioural changes consider current practices and behavioural norms. For example, motorway speeds are reduced only in countries where they 
exceed 100 km/h today; the reduction in space heating is aimed at curbing excessive energy use but continues to allow for variability between 
households according to individual preferences.
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well developed or are costly to 
deploy at scale. This is particularly 
true for aviation, where reducing 
business travel and long-haul 
holidays (over six hours flying 
time), predominantly in advanced 
economies, saves around 170 
Mt CO2, or 40% of the remaining 
emissions from this sector in 2050.

More efficient design and 
construction of buildings and 
vehicles, as well as increased rates 
of recycling, also reduce emissions 
in industry, where some activities 
are hard to fully decarbonise. For 
example, in the chemicals sector, 
an increase in the recycling rate 
of plastics, mainly polyethylene 

terephthalate (PET) bottles, from 
around 17% today to over 50% in 
2050, cutting emissions in 2050 by 
13%.

…Behavioural changes 
reduce energy demand, taking 
pressure off new sources of 
low-carbon electricity and 
helping to keep biofuels 
production within sustainable 
limits

If behavioural changes were not to 
materialise, final energy use in the 
NZE would be around 16 EJ (5%) 
higher in 2050. The single biggest 
increase would be in electricity 
demand, which would be around 

1,600 TWh, or around 3.5%, higher 
in 2050 (roughly equivalent to the 
combined renewable electricity 
generation of the European Union, 
Canada and Australia in 2019). 
Behavioural changes, particularly 
in the aviation sector, also reduce 
demand for modern bioenergy 
by 1.5 EJ, or 3%, in 2050, which 
corresponds to planting a land area 
roughly the size of Greece.

In different parts of the world, 
behavioural changes happen to 
different extents and are adopted 
at different speeds in the NZE. 
In part this reflects geographical 
and infrastructure constraints: for 
example, fully replacing regional 
flights with high-speed rail can 
take up to 30 years, reflecting 
the lead times of large publicly-
funded infrastructure projects that 
may face political complications. 
But the scenario also takes into 
consideration existing behavioural 
norms, cultural preferences and 
prevailing views on environmental 
issues.2

In the NZE, behavioural changes 
reduce the number of kilometres 
driven by road vehicles in 2050 
by about one-third in advanced 
economies, but only by 14% 
in emerging Asian economies. 
Similarly, a range of measures in 
aviation, such as reducing business 
travel, result in only slight growth 

2.World Value Survey, Wave 7: 2017 – 2020.
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in the number of passenger 
kilometres in advanced economies 
between 2019 and 2050, whereas 
emerging Asian economies and 
other developing economies 
see 200% and 150% growth 
respectively over the same period.

Because behavioural changes in 
the NZE are faster and deeper in 
advanced economies, they have 
the effect of flattening out the 
unequal distribution of per-capita 
energy consumption around the 
world. For example, moderating 
the use of space heating by setting 
the desired temperature to 19-
20°C reduces electricity demand 
by 160 TWh globally in 2030, with 
over 70% of this reduction taking 
place in advanced economies. The 
impacts of behavioural changes 
in buildings and road transport 
on emissions are also largest in 
advanced economies, despite over 
85% of activity growth between 
2019 and 2050 occurring in 
emerging market economies.

Governments are key actors 
to enable behavioural changes

Even though behavioural changes 
can deliver important emissions 
reductions, often accompanied 
by individual and collective social 
and economic benefits, it can be 
difficult for individuals to change 
the way they use energy. Policy 
makers need to recognise the 
barriers to behavioural changes and 
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put in place policies that make it 
easy for people to modify the way 
they use energy. There are several 
real-world examples of policies 
at both national and regional 
levels that inform, incentivise or 
sometimes mandate behavioural 
changes and consumer habits.

…clothing choices, for 
heating and cooling

Adapting social norms by raising 
awareness of climate change and 
its consequences can help save 
energy. For instance, since 2005 
Japan has conducted the ‘Cool 
Biz’ campaign which promotes a 
casual, lighter office dress code in 
summer, thus reducing the need 
for air conditioning.

…energy labelling for 
appliances

Today, we often lack accessible 
and clear information on how our 
energy-related decisions impact 
the climate, which can lead to 
choices that are misaligned with 
collective sustainable energy goals. 
In some cases, policy makers 
can apply non-coercive, low-cost 
solutions that gently encourage 
more environmental choices. So-
called nudges simplify decision 
making and are particularly 
well suited to reduce energy 
consumption of residential 
appliances. The European Union 
adopted energy labels for a wide 

range of appliances in 2010: a 
simple, highly visible coloured A to 
G scale enables consumers to easily 
understand the energy impacts of 
their purchase. The IEA estimates 
that this programme avoided more 
than 310 Mt CO2 (11%) of the EU’s 
energy-related emissions in 2019. A 
premium in the upfront cost of the 
most efficient appliances is often 
compensated by lower energy 
bills, allowing consumers to benefit 
financially. Consumer attitudes can 
also have an impact on investment 
decisions made by businesses to 
maintain their market share.

…‘default’ green 
electricity subscription

Sometimes, however, even being 
fully informed is not enough. 
When changing behaviour requires 
an effort, no matter how small, 
we tend to prefer to take no 
action. Policy makers can use this 
status quo bias to nudge energy 
consumers towards choosing the 
most environmentally friendly 
solution as an automatic choice. 
The right default option can 
trigger radical changes among 
consumers. A large-scale field 
study of electricity subscriptions 
in Switzerland3 found that setting 
a ‘green’ electricity package as a 
standard subscription increased 
the share of customers using 
exclusively renewable electricity 
from less than 5% to over 80%. This 
shift remained stable over several 

years, despite a higher price and 
the possibility to opt out and take a 
‘classic’ energy bundle instead.

…incentives, subsidies and 
taxes

Financial incentives and price 
signals, such as subsidising climate 
conscious lifestyles and making 
emissions-intensive activities more 
costly, can help promote cleaner 
options. One example is residential 
heating, where consumers are 
discouraged by the high upfront 
cost of energy efficient solutions. To 
counteract this, in 2020 Germany 
adopted a scrapping bonus for old 
oil heaters, granting up to 45% of 
the investment costs of new, more 
efficient equipment. Within a year, 
more than 110,000 consumers 
applied to the programme, the 
majority planning to replace oil 
with heat pumps or biomass 
boilers. In the transport sector, 
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urban road pricing schemes have 
been widely adopted. Originally 
implemented to tackle congestion 
or noise and air pollution, they 
are an effective instrument to 
decarbonise road transport. 
Making private use of ICEs in cities 
relatively more expensive and less 
convenient encourages a switch 
to other, cleaner transport modes. 
Policy makers can facilitate the 
change to public transport or active 
mobility with additional incentives. 
For instance, Colombia adopted 
a law that gives employees half a 
paid day off for every 30 times they 
cycle to office.

…public works, investment, 
rules

Importantly, incentives for 
switching transport modes must be 
combined with public investments. 
People will only drive less if they 
have convenient alternatives. 

Thus, the use of public transport 
and active mobility depends on 
the existence of metro lines, bus 
lanes and cycling infrastructure. In 
emerging market and developing 
economies, public investment 
in electricity access plays an 
important role to ensure the 
uptake of clean energy sources 
among residential and commercial 
consumers. For example, in 2018 
Kenya adopted its strategy to reach 
universal and reliable access to 
electricity by 2022 with a focus 
on renewables, including off-
grid photovoltaic (PV) systems. 
Since 2017, electricity access in 
Kenya has grown more than six 
percentage points a year to 70% 
in 2019, outpacing population 
growth.

The pathway to net zero 2050 is 
narrow, and voluntary actions, 
nudges or financial incentives 
will not be enough. Ultimately, 

consumers’ options will all need 
to be aligned with achieving a low-
carbon pathway. This underscores 
the role of mandatory standards for 
appliances, buildings or vehicles, 
and for all private investments to 
become low-carbon over time. The 
US state of California adopted an 
ambitious set of building standards 
which require new constructions 
to integrate EV chargers and 
solar PV systems, thereby driving 
vehicle electrification and solar 
deployment all over the state. 
The US Department of Energy 
estimates that similar building 
codes on a national level could 
avoid about 900 Mt CO2 over a 
thirty year period. In the transport 
sector, mandatory policies can 
complement investments towards 
cleaner transport modes, like 
prohibiting domestic air routes 
when an alternative train takes 
less than two-and-a-half hours, as 
recently came into force in France.
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Key policy options to enable behavioural changes and real-world examples
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Effective behavioural 
interventions must be publicly 
accepted

All creative behavioural policies 
face one crucial condition to 
deliver: public acceptance. This 
is straightforward: behavioural 
measures will only reach full 
effectiveness if citizens fully 
support the policy goals and 
instruments. If citizens perceive 
the scheme’s impacts as socially 
unfair, acceptance collapses as 
was prominently demonstrated 
by the French “yellow vests’’ 
protests against gasoline taxes or 
the Norwegian “war on road tolls” 
movement.

The onus rests on governments to 
explain in a transparent manner 
not only how behavioural changes 
are essential to meet climate goals, 
but also to emphasise their many 
co-benefits, including improved 
health and well-being, cleaner air, 
less traffic congestion, cheaper fuel 
bills and even fewer road traffic 
injuries, as assessed in London 
after the introduction of Low 
Traffic Neighbourhoods in 2020. 
Policy makers can also enhance 
public support for behavioural 
interventions through so-called 
green earmarking – tying the use 
of additional revenues generated 

through a new behaviour policy to 
emissions-reducing activities.

In some cases government 
legislation must lead the way, with 
public support picking up later as 
the co-benefits of changes became 
apparent. Road pricing schemes 
are a prominent example. In 
many Scandinavian cities, public 
support for the measures initially 
fell when they were announced 
but acceptance strongly 
increased once individual benefits 
became noticeable.

Achieving net zero emissions 
by 2050 requires a profound 
transformation of the global 
energy system. But unintrusive, 
technological solutions on their 
own are unlikely to be enough 
to deliver emissions reductions 
at the speed and scale required. 
Behavioural changes are both 
necessary and achievable, and 
the onus is on governments to 
set the direction of those changes 
and enable them via effective and 
sustained policy support.

 By Daniel Crow, Insa Handschuch, 
Gabriel Saive and Leonie Staas
This article is republished with 

permission from IEA and Energypost.
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Greening Pensions:
A Behavioural Perspective 

Through their pensions, the vast 
majority of people in the UK 
are investors, with pension pots 
collectively amounting to over £2.6 
trillion.1 Investing a greater portion 
of this money sustainably - i.e. in 
green technologies and businesses 
who have positive or neutral 
impacts on the environment – 
could significantly accelerate our 
transition to a low-carbon society. 

While 68% of people say they 
would like their investments to be 
responsible and impactful,2 only 
£1 out of every £10 is invested 
this way.3 Many pension-holders 
who are concerned about 

climate change unknowingly invest 
in activities which are harmful to 
the environment.4

So what’s stopping 
people from 
investing in 

environmentally-friendly pensions? 
Evidence shows that, to switch 
to a greener pension, pension-
holders must overcome a myriad 

of behavioural 

1.Thinking Ahead Institute, 2021, Global Pension Assets Study, available here: https://www.thinkingaheadinstitute.org/content/uploads/2021/02/
GPAS__2021.pdf 
2.HM Government (September 2019), Investing in a Better World Survey Results. 
3.Morning Star (2021), European Sustainable Funds Landscape: 2020 in Review, available here: https://www.morningstar.com/content/dam/
marketing/emea/uk/European_ESG_Fund_Landscape_2020.pdf?utm_source=eloqua&utm_medium=email&utm_campaign=&utm_content=18267 
4.Client Earth (2019) ClientEarth’s Climate Snapshot 2019: A survey of UK attitudes towards climate change and its impacts

https://www.thinkingaheadinstitute.org/content/uploads/2021/02/GPAS__2021.pdf
https://www.thinkingaheadinstitute.org/content/uploads/2021/02/GPAS__2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/834208/Investing-in-a-better-wold-survey-results.pdf
https://www.morningstar.com/content/dam/marketing/emea/uk/European_ESG_Fund_Landscape_2020.pdf%3Futm_source%3Deloqua%26utm_medium%3Demail%26utm_campaign%3D%26utm_content%3D18267
https://www.morningstar.com/content/dam/marketing/emea/uk/European_ESG_Fund_Landscape_2020.pdf%3Futm_source%3Deloqua%26utm_medium%3Demail%26utm_campaign%3D%26utm_content%3D18267
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barriers. These include: choice 
overload given the huge range, 
diversity, and opacity of pension 
options; risk-aversion due to the 
perceived threat of worse financial 
returns from green pensions; 
frictions and hassle in identifying 
the green options and making the 
switch; inattention and lack of 
urgency; disinterest or discomfort 
in financial matters; or status-quo 
bias which draws people strongly 
towards the pension fund which 
their provider or workplace has 
allocated them to by default. 

Behavioural science tells us that, to 
green our pensions, we need to act 
both downstream and upstream. 
Downstream, at the individual level, 
we all have the agency to move 
our pensions into greener funds. 
But upstream, fund managers must 
develop high-quality green pension 
investment options, based on 

quality environmental disclosure 
from individual businesses. The 
two sides of this coin are mutually 
reinforcing - increased demand 
for greener pensions from savers 
drives change among providers, 
which in turn makes it easier for 
more savers to choose a greener 
pension. Therefore, to achieve 
a wide-spread and meaningful 
greening of pensions, we need to 
not only empower and motivate 
consumers to act, but also ensure 
that regulatory and market 
functioning supports, encourages, 
or even automates greener 
choices.

In this report, we set out seven 
recommendations, each targeted 
at one of three key stakeholders:
• Individual pension holders
• Pension fund managers
• Businesses 

These seven ideas are organised 
along two levels and two aims:

• Downstream: Nudging 
individual pension holders to 
switch to greener funds.

• Upstream: Shaping pension 
market to improve availability 
and integrity of green 
pensions. This involves 
ensuring that pension funds 
managers provide credible 
green options for pension 
holders, which in turn depends 
on asset holders (such as 
businesses) measuring and 
disclosing their environmental 
impacts to inform pension 
fund managers’ decision-
making.
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Nudging individuals: 
Supporting pension holders to 
make greener choices

While 68% of pension-holders want 
their savings to help fight climate 
change,5 they are subject to 
practical and psychological barriers 
which make it extremely difficult 
to act on this preference. These 
include: a lack of engagement with 
their pensions more generally, 
lack of awareness of the potential 
negative impacts of their pension, 
and frictions in the pension system 
which make it harder to switch 
to a greener fund. We can apply 
behavioural science to support 
individual pension-holders to 
overcome the behavioural barriers 
they face in switching to a greener 
pension fund, helping them to 
translate their desire to invest more 
ethically into concrete changes to 
their pension. 

◆ Provide pension-holders 
with timely information about 
environmental impacts

57% of pension holders are 
interested in knowing about the 
impact their pension has on people 
and the planet,6 yet most don’t 

know whether their pension is 
invested in line with their values.7 

When people do try to learn about 
the environmental impacts of their 
pension, the relevant information 
is often unavailable or difficult to 
interpret. We can support more 
informed decision-making by giving 
pension-holders clear and timely 
information about their pensions’ 
impacts on the planet.

Idea 1: Label pension funds to 
communicate environmental 
performance. The environmental 
impact of pension funds (not just 
individual assets within) should be 
given in a salient, consistent, and 
easy-to-interpret format. Evidence 
suggests that one-to-five star 
ratings could be most effective.8

Idea 2: Provide regular feedback on 
the environmental performance of 
pension pots, with the opportunity 
to switch to a greener option. 
Pension-holders should be given 
regular updates on their pension’s 
environmental impact, with 
prompts to switch to a greener 
fund if relevant. This information 
should be communicated at timely 
moments (e.g. during their annual 
benefits windows or when they 

receive their annual statement) 
when they might be more open to 
switching to a greener fund.

◆ Change the choice 
architecture to support green 
pensions

Given better information, some will 
be motivated to explore greener 
options. However, motivation alone 
may not be enough to overcome 
the hassle, uncertainty, and 
perceived risks of switching one’s 
investments. Adapting the systems 
and context within which people 
make decisions about their pension 
(i.e. the choice architecture) can 
reduce these frictions.  

Idea 3: Easy switching through 
the Pensions Dashboard. Many 
pension holders don’t know where 
their old pension pots are, let 
alone whether they are invested 
sustainably.9  The government is 
currently developing a ‘Pensions 
Dashboard’ where individuals can 
see the value and location of all of 
their pension pots.10 This should 
be augmented with i) information 
about each pot’s environmental 
impact; and ii) functionality to 
easily consolidate pots and switch 

5.Client Earth, 2019, ClientEarth’s Climate Snapshot 2019: A survey of UK attitudes towards climate change and its impacts  
6.HM Government (2019). Investing in a better world: Understanding the UK public’s demand for opportunities to invest in the Sustainable 
Development Goals 
7.Interactive Investor (2020). The Great British Retirement Survey 2020.  
8.Bassen, Alexander & Gödker, Katrin & Lüdeke-Freund, Florian & Oll, Josua. (2019). Climate Information in Retail Investors’ Decision-Making: 
Evidence From a Choice Experiment. Organization & Environment. 32. 62-82. 10.1177/1086026618771669. 
9.Pensions Policy Institute (October 2018), Lost pensions: what’s the scale and impact?

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/834207/Investing-in-a-better-wold-full-report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/834207/Investing-in-a-better-wold-full-report.pdf
https://media-prod.ii.co.uk/s3fs-public/pdfs/II_GB_Retirement_Survey_2020.pdf
https://www.abi.org.uk/globalassets/files/publications/public/lts/2018/20181010-ppi-bn109---lost-pensions-final.pdf
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to more sustainable funds.

Idea 4: Force a periodic active 
choice. Pension providers and / 
or employers could be asked to 
periodically engage individuals to 
make an active choice about their 
pension fund selection to ensure it 
aligns with their values over time. 
These choices should be presented 
during moments of change (e.g. 
at the point of leaving or starting 
a new job, receiving a pay rise, 
or when making a mortgage 
application), as evidence shows 
people are more open to making 
changes in their lives when old 
habits are disrupted.11

Idea 5: Make green pensions 
the default. Building on the 
huge success of pension auto-
enrolment,12 workplace pension 
providers should be mandated to 
select a sustainable option as the 
default pension fund. Individual 
workplaces would retain the option 
to choose a different default fund 
for their employees, and individual 
pension-holders would still be able 
to switch to a different fund if they 
wish.

Shaping the pensions 
market: Improving the 
availability and integrity of 
green pensions

The choices made by individual 
pension holders are constrained 
and influenced by the options 
made available by pension 
providers. For pension-holders 
to make environmentally-friendly 
choices, high-quality green pension 
options need to exist, be easily 
accessible, and be credible in their 
environmental claims. 

However, for this to be the case, 
several things need to happen. 
First, pension providers must 
create pension funds which are 
truly environmentally-friendly; this 
requires accurately assessing the 
environmental impacts of different 
investment choices and making 
decisions accordingly. Second, asset 
holders must measure and disclose 
their environmental impacts so that 
pension fund managers can take 
these into account when making 
investment decisions. Third, the 
regulatory environment needs to 
facilitate the development and 
marketing of greener investment 
options. Fourth, there needs to be 

a strong feedback loop between 
consumer demand for high-quality 
green investment options, and the 
incentives on pension providers.

◆ Support pension fund 
managers to identify green 
businesses to invest in

Idea 6: Provide clear and timely 
information on businesses’ 
environmental impact: Difficulties 
understanding the environmental 
impact of different investment 
opportunities is a key barrier to 
greener investing.13 Professional 
investors should be given 
standardised, clear, and timely 
information about assets’ 
environmental impacts so that they 
can easily take it into account when 
making investment decisions. 

◆ Support high-quality 
disclosure of environmental 
impacts by businesses 

For professional investors to make 
meaningful decisions based on 
environmental considerations, 
they must be able to evaluate 
the impact of different types 
of assets (e.g. stocks, bonds, 
private equity, real estate). In 

10.Money and Pensions Service (2020), Pensions Dashboard Programme, accessed 13th July 2021,  https://www.pensionsdashboardsprogramme.org.
uk/ 
11.Keller, P.A., Harlam, B., Loewenstein, G., & Volpp, K.G. (2011). Enhanced active choice:  A new method to motivate behavior change. Journal of 
Consumer Psychology 21, 376-383.
12.ONS (2019). Employee workplace pensions in the UK: 2018 provisional and 2017 revised results, Accessed 13th July 2021, https://www.ons.gov.uk/
releases/annualsurveyofhoursandearningspensiontablesuk2018provisionaland2017revisedresults 

https://www.pensionsdashboardsprogramme.org.uk/
https://www.pensionsdashboardsprogramme.org.uk/
https://www.ons.gov.uk/releases/annualsurveyofhoursandearningspensiontablesuk2018provisionaland2017revisedresults
https://www.ons.gov.uk/releases/annualsurveyofhoursandearningspensiontablesuk2018provisionaland2017revisedresults
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this report, we focus on how we 
might encourage businesses to 
disclose good-quality data on their 
environmental impacts, helping 
pension fund managers to choose 
between different stocks. Although 
a substantial number of British 
businesses are already mandated 
to disclose their environmental 
impacts (and many more will be by 
2025), evidence suggests that non-
voluntary disclosures tend to be of 
lower quality.14 With this in mind, 
the following strategy might be 
used to encourage businesses to 
deliver high-quality and meaningful 
disclosure:

Idea 7: Reward high-quality 
disclosure, and highlight 
the short-term commercial 
benefits. Business leaders 
are often motivated by short-
term, quarterly, and financial 
outcomes,15 16 rather than longer-
term environmental wins. This 
may make them less likely to take 
forward environmental disclosure 
initiatives. To address this, business 
leaders should be presented with 
nearer-term incentives to pursue 

disclosure schemes. Reputational 
and legitimacy benefits to the 
business should be highlighted, 
and individual business leaders 
could be given prizes or official 
accreditation for successfully 
implementing a disclosure system. 

Table 1 below gives a high-level 
assessment of the likely impact 
and feasibility of each of our 
recommendations.17

We hope that the ideas in this 
report will inspire governments, 

13.Moss, Austin and Naughton, James P. and Wang, Clare, The Irrelevance of ESG Disclosure to Retail Investors: Evidence from Robinhood (May 19, 
2020). Available at SSRN: https://ssrn.com/abstract=3604847 or http://dx.doi.org/10.2139/ssrn.3604847
14.Nelson, K. K., & Pritchard, A. C. (2016). Carrot or stick? The shift from voluntary to mandatory disclosure of risk factors. Journal of Empirical Legal 
Studies, 13(2), 266-297.
15.Velte, P., Stawinoga, M., & Lueg, R. (2020). Carbon performance and disclosure: A systematic review of governance-related determinants and 
financial consequences. Journal of Cleaner Production, 120063.
16.Luque-Vílchez, M., Mesa-Pérez, E., Husillos, J., & Larrinaga, C. (2019). The influence of pro-environmental managers’ personal values on 
environmental disclosure. Sustainability Accounting, Management and Policy Journal.
17.We have assessed the impact of a given recommendation based on the likely target audience size and the likely magnitude of behaviour 
change, also weighting upstream interventions higher due to their greater ability to still change outcomes for disengaged individuals. Feasibility 
has been established based on criteria such as the current regulatory setting (i.e. whether substantial policy changes are needed), the likely cost of 
implementation, and availability of necessary data. 

investors, and pension providers to 
take forward a behavioural science 
approach to supporting greener 
pensions.  

By Alice Farrell, Kristina Londakova,
Izzy Brennan, Jake Reynolds, Toby Park

This report summary is republished 
with permission from BIT.

If you’d like to explore these ideas, or 
test them in your organisation, further 

please get in touch at info@bi.team.

Table 1. Summary of solution ideas, including impact and feasibility assessment
No. Idea Impact Feasibility

1 Label pension funds to communicate environmental 
performance Medium High

2
Send pension-holders regular feedback on the 
environmental performance of pension pots, with the 
opportunity to easily switch to a greener option

Low High

3 Augment the pensions dashboard to make it easy to 
switch old pension pots to a greener fund Medium Medium

4 Force a periodic active pension choice High Medium
5 Make green pensions the default

High Low

6 Provide pension fund managers with clear and timely 
information on businesses’ environmental impact Medium Medium

7 Highlight the short- and medium-term disclosure 
benefits to business leaders Low Medium

https://www.bi.team/publications/greening-pensions-a-behavioural-perspective/
www.bi.team
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EU revises rules for cross-border energy infrastructure

On 15 December 2021, the EU adopted a proposal to revise the regulations on Trans-European 
Networks in Energy (TEN-E). The aim is to support the modernisation of Europe’s cross-border energy 
infrastructure, and to ensure new infrastructure is adapted to the changing landscape of a renewable-
powered future. 

The TEN-E Regulation supports this transformation through projects of common interest (PCIs), which 
must now reflect the evolving priorities related to the EU’s climate neutrality goals and the clean energy 
transition. 

Under the revised TEN-E Regulation, natural gas infrastructure and oil pipelines will no longer be eligible 
for PCI support. New and updated infrastructure categories will support smart electricity grids and 
uptake of renewable and low-carbon gases, including hydrogen. A new approach to a more integrated 
onshore and offshore infrastructure planning will support the scaling up of offshore grid development 
across Europe. The revisions also introduce new provisions to support international grid connections, 
called Projects of Mutual Interest (PMIs), to ensure security of energy supply.

According to the European Commission, the revised regulation will continue to ensure that new projects 
respond to market integration, competitiveness, and security of supply objectives.

In late November, the European Commission approved the fifth list of PCIs, which includes 98 projects: 
67 electricity transmission and storage projects, 20 gas projects, six CO2 network projects, and five smart 
grid projects. The proposed new rules will apply to the 6th PCI list, due for publication in the autumn of 

2023.

 + more

News iN Brief

https://ec.europa.eu/commission/presscorner/detail/en/ip_20_2394
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Decarbonisation of gas markets

On 15 December 2021, 
the European Commission 
took a further step towards 
decarbonisation of the EU gas 
market with a set of legislative 
proposals that will facilitate 
the shift from natural gas to 
renewable and low carbon gases.

The key objective of the new 
proposals is to create favourable 
conditions for renewable and 
low-carbon gases, particularly 
biomethane and hydrogen, by discounting their entry tariffs by up to 75%, as well as 
eliminating cross-border tariffs for renewable and low-carbon gases. This will make it 
easier to access the existing gas grid.

This new package also aims to boost development of the hydrogen market by creating 
the right environment for investment, access to hydrogen infrastructures, separation of 
hydrogen production and transport activities, and tariff setting. A European Network of 
Network Operators for Hydrogen (ENNOH) is to be established, which will enable sector 
coordination across the region.

Under the proposals, long-term gas contracts cannot be extended beyond 2049, and 
member states’ transmission system operators (TSOs) will be able to work together to 
buy strategic stocks of gas in preparation for severe scarcity emergencies.

The proposals highlight the importance of integrated network planning, and call for 
a joint scenario covering electricity, gas, and hydrogen at a national level, as well as 
vertical integration planning by power distribution system operators and district heating 
infrastructure operators.

They also contain provisions for delivering information to consumers about their energy 
consumption, as well as tools to participate in the market.

+ more

https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_6685
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EU aims to decarbonise buildings by 2050

The EU Commission has 
introduced Minimum Energy 
Performance Standards 
(MEPS) for existing buildings 
undergoing major renovation 
works, as part of a renewed 
push to achieve a zero-emission 
building sector by 2050. 
This supports the European 
Green Deal’s revised Energy 
Performance of Buildings 
Directive (EPBD).

Currently, EU buildings are 
responsible for around 40% of 
the bloc’s energy consumption 
and 36% of its greenhouse gas emissions, largely because most buildings in the EU are 
still powered by fossil fuels. The EPBD requires that from 2030 all new structures must 
be zero-emission.

The MEPS system is at the core of the EPBD, which requires the worst-performing 
building stock of each Member State to be upgraded from the Energy Performance 
Certificate’s Grade G to at least Grade F by 2027 for non-residential buildings and 
2030 for residential buildings. The directive also requires all certificates to be based 
on a harmonised scale from A to G by 2025, where A corresponds to zero-emission 
buildings and G corresponds to the 15% of worst-performing buildings in each country.

The revision of the EPBD translates the European Commission’s 2020 Renovation 
Wave Strategy into concrete legislative action while leaving room for Member States 
to set their own standards. It requires national buildings renovation plans to be fully 
integrated into national energy and climate plans, which must include roadmaps for 
phasing out fossil fuels in heating and cooling by 2040 at the latest. It also specifies 
that no financial incentives should be given for the installation of fossil fuel boilers as 
of 2027.

+ more

https://ec.europa.eu/commission/presscorner/detail/en/ip_21_6683
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A new green investment benchmark

Germany accelerates its transition plans

The European Union has formally approved the first part of its taxonomy rulebook on climate-friendly 
investments, which will come into effect on 1 January 2022. 

The EU taxonomy is a classification system which lists environmentally sustainable economic activities, 
defining what classes as ‘green’ in sectors such as transport and buildings. Its aim is to attract investments 
into activities that support the transition towards a sustainable future.

The taxonomy rulebook establishes 100g of CO2/kWh as the benchmark for ‘environmental sustainability’ 
for energy and heat-production infrastructure. This target can only be met by using renewable sources such 
as solar, wind and hydropower. It also defines any power generation system whose direct emissions exceed 
270g CO2/kWh as causing ‘significant harm to the environment’. This limit would exclude all fossil fuel 
production.

However, it is still unclear whether nuclear power, natural gas, forestry, and bioenergy should be labelled as 
sustainable.

+ more

The new German coalition government set out plans to accelerate the clean energy transition in November 
2021.

The overall goal is to increase renewable energy capacity to 80% of the country’s electricity mix by 2030. In 
particular, the new government has drawn up a roadmap to speed up the expansion of offshore wind energy 
to 30GW by 2030, with targets of 40GW by 2035, and 70GW by 2045. In addition, 2% of the country’s land 
area will be reserved for onshore wind projects. These new targets signal a significant boost for the offshore 
wind supply chain and for the feasibility of green hydrogen. 

The new government also plans for 200GW of solar energy by 2030, with planned legislation to make 
rooftop solar PV mandatory for new commercial buildings.

Alongside the phasing out of coal, which will ideally be completed by 2030, the new government plans 
to phase out government support for renewable energies to ensure a fully competitive market. It does, 
however, recognise the indispensable role of natural gas in the transition period towards a renewable future.

Other important 2030 targets mentioned in the 2021 coalition treaty include building 10 GW electrolysis 
capacity for green hydrogen production, a 50% climate-neutral heating goal, and 15 million fully electric 
passenger cars on the roads by 2030.

+ more

https://ecostandard.org/news_events/eu-sets-technology-neutral-threshold-for-sustainable-energy-production-in-line-with-science-but-gas-threat-remains/
https://www.cleanenergywire.org/factsheets/future-german-governments-key-climate-and-energy-plans-2021-coalition-treaty
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Spot trading in China

On 22 November 2021, the State Grid Corporation of 
China released the rules on real-time power trading 
across provinces as the country begins to liberalise 
pricing in the state-controlled power market to 
help resolve potential power shortage. These 
rules mark another concrete step towards 
a unified power market, and signify an 
important milestone in the construction of 
the power spot market.

China has been encouraging trans-provincial 
and trans-regional power trading to balance 
the overall distribution of power supply across 
the country while improving consumption 
of surplus electricity production in some 
provinces.

The launch of real-time power trading across 
provinces is intended to facilitate mutual assistance 
between power generators and power grids across 
different provinces when facing surpluses or shortages 
of electricity. This will strengthen the role of the market in 
allocating resources, and will stimulate the role of market 
players while promoting renewable energy consumption.

The new rules define an electricity spot transaction between 
provinces as an electricity transaction between the power 
generation enterprise and power grid enterprises, retail 
companies and the power user. the transmission price is 
defined as the sum of the transmission prices of AC/DC 
transmission channels between provinces and those within each 
province, which will be determined by the relevant government 
departments. In addition, the scope of market entities has been expanded from only 
covering renewable sources to including thermal and nuclear power, providing short-
term trading channels for trans-provincial and trans-regional delivery of coal-fired 
power.

+ more

https://news.cctv.com/2021/11/24/ARTIKFGkznblLLqgrsMdFh7z211124.shtml
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A milestone for wind power

China will upgrade outdated coal power units 

The National Energy Administration of China has announced that 
between 2016 and 2021, grid-connected wind power in China 
has doubled to exceed 300 million kW, and now accounts for 
13% of China’s total power installations, and 7.5% of total power 
consumption. The capacity of the largest wind turbines developed 
and manufactured by China is 7 MW.

Between the end of 2015 and October 2021, China doubled its 
renewable energy generation to 1 billion kW, representing 43.5% 
of total installed capacity in China. 

+ more

On 3 November 2021, the National Development and Reform 
Commission of China (NDRC) announced a proposal to transform 
outdated coal-fired power sources to meet peak and emergency 
demands. 

All outdated units will be covered under the plan, which relates to 
no less than 350 GW of coal-based power plants during the 14th 
Five-Year Plan (2020-2025). Dismantling of coal-fired power plants 
will only take place with prior approval from the NDRC. Coal-based 
power and heat plants currently account for over 40% of total CO2 
emissions in China. 

+ more

https://global.chinadaily.com.cn/a/202111/30/WS61a5590ba310cdd39bc7836e.html
http://www.sxcoal.com/news/4639043/info/en
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Sinopec commits USD 470 million

    to a 300MW hydrogen electrolyser

China issues major clean energy plan for industries

State-owned Sinopec has started construction of an electrolyser in Kuqa City, Xinjiang 
Province.  that will produce 20,000 tonnes of green hydrogen per year. The installation 
will use power generated from a new 300MW solar plant. 

The new installation is expected to start operation in June 2023, and estimated carbon 
dioxide emission reduction of 485,000 tonnes per year. Currently Sinopec produces 
approximately 3.9 million tonnes of hydrogen per year. This project will include power 
transformation, hydrogen storage and transport facilities. Spin-off local manufacturing 
will include photovoltaic modules, electrolyser components and hydrogen storage 
tanks.

+ more

On 9 November 2021, the Chinese government issued a national plan for the 
promotion of clean production in industrial, agriculture, services, construction, and 
transportation. Under this plan, 100 enterprises from the steel, petrochemicals, 
nonferrous metals, and building materials sectors will participate in pilot projects, 
increasing the proportion of non-fossil fuel usage where clean, low-carbon energy and 
industrial waste heat will replace coal, petroleum coke, heavy oil, residue oil and semi-
coke. The plan follows the announcement by the Central Committee of the Communist 
Party of China and the State Council earlier in November, which set the target 
proportion of non-fossil energy consumption at approximately 20% by 2025.

+ more

https://www.power-technology.com/news/china-hydrogen-project-solar-xinjiang/
https://www.globaltimes.cn/page/202111/1238545.shtml
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