


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.’ 

ECECP is implemented by a consortium led by ICF, jointly with National 
Development and Reform Commission- Energy Research Institute and 

China Energy Conservation and Environment Protection Consulting.

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, 

I’m delighted to share the spring 2021 issue of the EU-China Energy Magazine with you. 

It's been a long winter and we're happy that spring is finally here. Last year, in the shadow of Covid-19, 
we put most of our activities online. We were therefore all the more pleased that we were able to hold 
our first hybrid workshop on 28 January 2021. The workshop on ‘Promoting Innovation in Energy 
Technologies – opportunities for cooperation between the EU and China’ attracted overwhelming interest. 
We were only allowed to have 80 delegates present. If numbers had gone any higher, the police might have 
shut it down as an illegal gathering. Online participants brought the numbers up to over 200. 

During the workshop, we explored reciprocal opportunities and challenges facing the introduction of 
innovative energy solutions in the EU and China. The video recordings and presentations can be found 
on our website. The keynote speech by Xu Xiaodong, vice president of the Electrical Power Planning and 
Engineering Institute, is available with English subtitles.

There have also been a few changes in our team. Dr Xiong Xiaoping, our senior energy expert, is leaving 
us to join the State Council Development Research Centre, while our contracting and procurement expert 
Liang Chen has been appointed coordinator for the newly-formed Innovation Office at China General 
Technology Group. We welcome Zhao Meng as senior energy policy expert. Helena Uhde, one of our 
junior postgraduate fellows, now provides technical support to ECECP. Veronika Spurna, our Junior 
Postgraduate Fellow, was selected as a Blue Book Intern at Directorate General Energy at the European 
Commission. She will rejoin us in July.

This new issue of the EU-China Energy Magazine includes an interview with Mr Pan Guangkui, CEO 
of Warmland, on the role of ESCOs in the introduction of innovative technologies to China; an article 
on biomimicry, a nature-based approach to innovation; and an analysis of what led to the winter power 
rationing in central and eastern China. We hope you enjoy reading these and other articles in this issue.

Finally, a big thank you to our editors, Daisy Chi and Helen Farrell, for their hard work. 

Best regards,

 Flora Kan
                                                                                                                 ECECP Team Leader
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Decarbonising Industry is key 
to China’s net-zero strategy

China has committed to a CO2 emissions peak before 2030 and carbon neutrality before 2060. It’s 14th 5-year 

plan will be released in March, followed by sector-oriented plans. For the first time it will include a dedicated 
plan addressing climate change. Dolf Gielen, Yong Chen and Paul Durrant at IRENA start by laying out China’s 

energy mix for scrutiny, then dive into its industrial sector which accounts for 60% of gross final energy 
use. Success here will clearly influence and impact its total emissions strategy. China’s energy is dominated 
by coal (58% of primary energy use in 2019), followed by oil (19%). Notably, natural gas’s share has risen 
from 4% in 2010 to 8%. IRENA’s assessment concludes China must reduce annual industrial emissions by one 
third (= 1.5Gt CO2) by 2050. To do that means accelerating renewable power generation and electrification. 
It means focussing on renewable gases (green hydrogen), biofuels, hydrogen based synfuels for specific 
sectors, renewables-based ammonia and methanol, and CCS deployment. China should enable competitive 
markets that integrate the new technologies, operational practices and business models. We’ll find out to 
what extent China steers towards such a pathway in March. It’s global dominance of a wide range of industrial 

production means success in decarbonising this sector has consequences for all of us.
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China’s President Xi Jinping announced 

on 22 September 2020 at the General 

Debate of the 75th Session of the 

United Nations (UN) General Assembly 
that China will aim to have carbon 

dioxide (CO2) emissions peak before 
2030 and achieve carbon neutrality 
before 2060. Less than three months 

later at the UN Climate Summit, 

President Xi set a 2030 target for solar 

PV and wind to total 1 200GW and 

for the share of non-fossil fuels in the 

primary energy mix to increase to 25% 
by 2030, replacing the previous 20% 
target, as part of the Chinese new NDC 

commitments.

These announcements have huge 

implications for China and the world. 
To deliver that ambition, China needs 
to define clear strategic goals for many 
sectors of the economy and must 
develop long-term energy plans to 
provide the overarching framework 
for guiding policy making in China’s 
upcoming and future five-year plans.

China’s per capita emissions 

exceed Europe’s

China is the world’s largest emitter 
of CO2 emissions responsible for 

around 28% of global emissions, 
so its mitigation actions will 
make a significant contribution 
to achieving the Paris climate 

objectives. China’s energy-related 
CO2 emissions accounted for 10Gt in 

2018, with additional emissions from 
industrial processes. 7.7Gt emissions 

were from coal use, 1.4Gt from oil, 

0.4Gt from natural gas and 2Gt from 

industrial process emissions.China’s per 

capita emissions (around 7 t/capita/yr), 
exceed those of Europe.

final energy use by 2050.)

China’s manufacturing activity

The energy consumption of Industry 
sectors accounts for 60% of gross final 
energy use (for both energy and non-
energy use), with a proportional share 
of emissions. However, the emissions 

reduction in the industry sector has 
received very little policy attention to 
date.

In 2019, China’s industrial and 
construction sectors’ output (measured 
on a value-added basis) grew by 
about 5.7%. Within industry, output 
of non-metallic mineral product 

manufacturing (mostly cement) grew 
by 8.9%, while iron and steel output 
grew by 9.9%. By mass, cement 
production increased by 6.8% year-
on-year, returning to 2017 levels after 
an 8.4% drop in 2018. Similarly, steel 
production increased 7.3% year-on-
year. As a result of this increased 
industrial activity, non-combustion 
process-related CO2 emissions 

increased by 5.6%. In 2020 
the government stimulus package has 
further boosted the output of these 

sectors and the related CO2 emissions, 

which creates additional challenges for 
the fulfilment of the climate pledges.

China is the world’s largest producer 

of a range of energy intensive 
commoditiesincluding:

• Cement: China accounted for more 

than half of the cement produced 

in 2019. China’s cement production 
was 2.33Gt and its clinker output 
also reached an historic record 

high of 1.52Gt. (The clinker-cement 

China’s energy is dominated by coal, 
accounting for around 58% of primary 
energy use in 2019. Oil accounts for 
much of the remainder (19%), with 
the natural gas share in 2019 totaling 
8%, up from 4% in 2010.

Total coal consumption including 
industrial processes has stabilised 

in recent years at around 4 Gt coal 
equivalent. The short-term outlook is 
mixed and will be mainly influenced by 
demand from both the electricity and 
industry sectors. Data from the Centre 
for Research on Energy and Clean 
Air show that coal demand in China 
increased by 7% in the metals sector 
and by 11% in the chemicals sector in 
2019 through October and its use to 
produce cement and glass have also 

increased.

China’s power mix

China had 1 051GW of coal power 

generation capacity at the end of 2019. 
Around 52.2% of its total generation 
capacity of 2 010GW power generation 
is coal based while 39.5% is renewables 
based, the remainder coming from oil, 

gas and nuclear.

A transition to renewable power 
will be the keystone for the energy 
transition in China, with solar and wind 
capacity aiming to tripling between 
2019 and 2030 – the new target 
recently set by President Xi. Renewable 
power deployment however needs to 
accelerate to both allow replacement 

of existing coal based generation and 
to meet growing electricity demand. (A 
study by State Grid Corporation China 
and IRENA concludes that electricity 
can rise to more than half of China’s 
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ratio was therefore 0.65, one of 
the lowest in the world, which is 

important since clinker production 
is a major source of emissionsfrom 

cement production.)

• Iron & Steel: China’s crude 

steel production reached 996 
Mt in 2019, 53.3% of global 
production whilst the consumption 
of ferrous scrap amounted to 216Mt 

in 2019 which is a comparatively low 
recycling rate but can be attributed 
to limited scrap availability in the 
economy. Basic Oxygen Furnaces 
(BOF) accounted for most of the 
primary steel produced (89.6%) for 
steel production with the remaining 
10.4% produced from scrap in 
Electric Arc Furnaces (EAF). The 
current average steel scrap/crude 
steel ratio in Chinese BOF mills was 
estimated to be 20.2%, accounting 
for 112.7Mt steel scrap consumption. 

Chinese EAF production amounted 
to 103.2Mt.

• Aluminium: China produced 35.8 

Mt primary aluminium in 2019 (56% 
of world production) and 71.3Mt 
alumina feedstock for alumina 
smelters. On AC basis electricity 
consumption was 13 531kWh/t – 
this high energy efficiency can be 
attributed to the young age of the 
capital stock.

• Ammonia & Methanol: In the 
chemicals sector, China produced 

47.5Mt ammonia from 70Mt 

production capacity in 2019. 
This equals around 26% of world 
production. The goal is to limit 
excessive ammonia fertiliser use but 
new markets may emerge longer 
term such as ammonia for shipping. 

Around 80% of Chinese ammonia 
production is coal based. China 

accounted for around 56Mt of 

methanol in 2019, nearly 60% of 
world consumption. Methanol has 
become an important intermediary 
for olefins production as well as 
a road fuel additive and its role is 
projected to increase further.

• Other Chemicals: China has a 

smaller role in other petrochemicals, 

but this is changing rapidly. 
China holds 38% of synthetic 
resin demand, 71% of synthetic 
fibre demand and 25% of 
global synthetic rubber demand 
in 2019. It is still a net importer 
of olefinsbut is aiming for self-
sufficiency in the coming years. 
Production capacity of ethylenehas 
reached 25Mt/yr in 2018 (Lyu, 2019) 
and current plans suggest total 

ethylene capacity will increase by 
27Mtpa (million tonnes per annum) 
by 2030, which would make China 

Figure 1: China Primary Energy Consumption 2019 Figure 2: China primary energy demand, 2019

Source: National Bureau of Statistics of China, 2020 Source: International Energy Agency (IEA)
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the largest producer worldwide. Coal 

has been playing a growing role 
in the production of chemicals. In 
2019, the total ethylene capacity 
from Coal-to-Olefins and Methanol-
to-Olefins units reached 5.2Mtpa, 
accounting for 21% of China’s total 
ethylene capacity (though these 
coal-based production units are 
not competitive in the current 
environment with low oil prices.) 
Even chemicals like polyester (PET 
polyethyleneterephthalate) are 
beginning to be made from coal, 

as new processes that use coal 

to obtain ethylene glycol (a raw 
material for making polyester fibre 
and packaging resin) have gained 
traction in China.

China’s energy intensive industries 
are important therefore not just for 

China’s energy use but is also of key 
importance for global decarbonisation. 
It’s the combination of significant 
volumes and the coal intensity of 
production that makes China’s actions 
critical for the success of a global 
industrial energy transformation.

Strategies to reduce future 

emissions

Looking ahead, the immediate-
term pathway industrial production 
will follow in China is not currently 
clear, despite the long-term vision 

of transforming the industrial sector 

to high-tech less energy-intensive 
industries that will be powered by 
low-carbon energy sources. Most 
analyses suggest that metals and 
cement production will decline while 
petrochemical production will increase. 
Such a development would be in 

line with a general shift of economic 
activity towards the service sector. The 
key question however is how fast this 
transition will occur.

IRENA analysis of a global pathway 
consistent with the Paris agreement’s 

below-2-degrees goal suggests for 

the period from 2020 to 2050 a 

reduction from around 4.5Gt to 3Gt of 
CO2 emissions per annum in China for 

the industrial sectors discussed above. 

That assessment assumes a halving 

of the carbon intensity of electricity. 
The emissions from the chemical and 

petrochemical sectors would more 

than double while the other industry 
sectors combined would halve their 

emissions (figure 3, above).

Far greater efforts                         
will still be needed

The effect is significant but not enough 

to fully decarbonise the economy 
by 2060. Therefore, additional 
measures will be needed that include 

actions to:

• Maximise energy efficiency and 
minimise carbon intensity of 
economic activities; accelerate the 
growth of the service sector; and 
promote a circular economy, in line 
with the new 14th five-year plan.

• Stop new coal power plant 

construction and start to phase 
out existing plants; and 
further accelerate deployment of 
renewable power generation. (Coal 
power needs to be phased out well 

before 2060.)

• Create new electricity demand 
flexibility in the industrial sectors 
that can facilitate the operation of 
power systems with high VRE shares. 

Figure 3: China Reference Case CO2 emissions 2020-2050

Source: IRENA Analysis
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(This will require a mix of new 
technologies, adaptations of market 
design and regulations, operational 
practicesand business models. This 
is a precondition for the phaseout of 
coal power.)

• Decarbonise end use sectors 

through electrification, biofuels 
and green hydrogenuse, as well 
as deployment of hydrogen 
based synfuels for specific sectors; 
develop renewables-based ammonia 

and methanol production.

• Deploy CCS for industry, starting with 
commercial scale demonstration 
projects in iron making and cement 
clinker production. It should be 
noted that some Chinese sources 

see only a limited role for CCS in 
decarbonisation.

• Consider import of green 

commodities such as direct reduced 
iron pellets and bioplastics.

The next 5-year plan will be 
historic

China has a long tradition of five-year 
plans, and the 14th five-year plan will 
be released in March 2021, followed by 
the sector-oriented plans.

This year, China will launch a dedicated 
five-year plan on addressing climate 
change – the first time in history – in 
addition to the 14th five-year plan 
on energy. This 14th five-year plan is 
special, due to the issuance of a 15-

year mid-term plan that was also 
approved last year. The long-term 
perspective to mid-century is still not 
clear at this moment but is evolving 

with further studies; a plan for the 
energy transition between now and 
2060 for China is needed.

In a climate context, countries are 
requested to develop long-term, low-

emission and development paths for 

2050 in the context of the UNFCCC 
Paris Agreement. Those climate and 
energy plans need to be aligned with 
each other. And national plans need 
to coordinate with province and city 
level transition plans in order to assure 
consistency and to assure a balanced 
socio-economic development which is 

essential for widespread acceptance. 
IRENA continues to work with the 
Chinese government to explore and 

develop long-term pathways for deep 
decarbonisation within the country.

The 4th International Forum on Energy 
Transition expected to be held in 2021 
in Shuzhou, co-hosted by the Chinese 
National Energy Administration, IRENA 
and the Government of Jiangzhou 

province will be a key opportunity to 
showcase the building blocks of China’s 
long term energy transition towards a 
carbon-neutral 2060.

By Dolf Gielen, Yong Chen 

and Paul Durrant

→ Republished with permission from 

IRENA and Energy Post

https://energypost.eu/decarbonising-industry-is-key-to-chinas-net-zero-strategy/%20%20%20
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Policy-makers still undervalue Energy Efficiency 
as a grid resource

Supply-side solutions to grid stability are few in number, and expensive. More baseload generation, electricity 
networks, capacity markets that pay power plants all year round to be available for dispatch during a few peak 

hours. Demand-side solutions are usually smaller, and multitudinous: building fabric improvements, equipment 
upgrades, customer behaviour interventions, and more. So, for grid stability, the principle of ‘Efficiency First’ – 
already embedded in EU Electricity Regulations – must be used to drive forward and expand the demand-side 
sector, say Filippos Anagnostopoulos at the IEECP and Samuel Thomas at RAP. They run through the issues, 
and make particular reference to innovative pay-for-performance efficiency programmes in the U.S., which 
they want to see in the EU. The authors warn efficiency solutions must be ramped up before they are crowded 
out by long-term investment in expensive and unnecessary supply-side measures, subsidised by consumers and 

taxpayers.



Policy 

9

What if you, as an electricity consumer, 
could get compensated fairly for the 
energy you did not consume? In the U.
S., participants in pay-for-performance 
schemes are being paid incentives to 
improve the energy efficiency of their 
buildings.

Driven by the limited capacity of 
electricity networks and a willingness to 
innovate in order to get better value for 
money for bill payers, energy efficiency 
measures are being mobilised in 

residential and commercial buildings 
to improve grid reliability. The Horizon 
2020 SENSEI project is working to 
develop the pay-for-performance 
model in the EU.

The usual supply-side solutions 
aren’t enough

In Europe, as in the U.S., governments, 
energy regulators and system operators 
place considerable value on reliable 

and adequate supplies of electricity. 

Faced with the new, but manageable 
challenge posed by the growing 
penetration of variable renewable 
generation and the electrification 
of transport and heating, European 
governments have reached for the 

familiarity of the heavy artillery in the 
energy policy arsenal.

That has meant favouring a small set 

of options at the expense of more 
cost-effective solutions.  Witness 
the guaranteed electricity price of over 
100 EUR/MWh given to the Hinkley 
Point nuclear reactor in the UK, the raft 
of capacity mechanisms springing up 
across Europe and the increased levels 

of investment needed in electricity 
networks.

To the extent that these interventions 
improve power system reliability, 
they do so almost exclusively through 
supply-side technologies and network 
infrastructure investments. A more 
sensible approach would better utilise 

more cost-effective opportunities 
presented by the demand side of 
the power system, including energy 
efficiency.

A reliance on the supply side sees us, 
the energy users, losing out twice: 
First we miss out on the opportunity 
of getting paid for the role we can play 
in ensuring a reliable power system; 
and second we all end up paying 
higher prices for policies that favour 

incumbents and exclude potential 
competitors.

Comparing supply- and demand-
side solutions

Let’s compare the two approaches, 

that of supply-side and demand-side 
measures. A new nuclear power plant 
serves baseload demand; a portfolio 
of energy efficiency improvements 
reduces baseload demand.

A capacity mechanism pays power 
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plants year-round to be available for 
dispatch during a few peak hours; 
efficiency improvements to building 
fabric and heating and cooling systems 
reduce peak consumption and are 
dispatched automatically.

Grid investments strengthen 

networks where they are under stress 
from new load; locally targeted energy 
efficiency actions reduce network 
stress and defer costly investments in 
wires and substations.

It becomes clear in each case 
that, from the electricity system’s 
perspective, both are meeting the 
same need. National regulators need 
to ensure that energy efficiency is able 
to compete on a level playing field for 

that are ignored by, or excluded 
from, mechanisms designed around 

traditional supply-side solutions.

Second, where they exist, capacity 
mechanisms must be open to the 

participation of all resources that are 
capable of providing the required 

technical performance.

Third, transmission system 
operators are required to explore 

alternatives to system expansion; 
and fourth, distribution system 
operators are required to include the 

use of energy efficiency and other 
resources as an alternative to system 
expansion.

the provision of those services.

EU Electricity Regulation principle: 
Efficiency First

Energy efficiency of course will not 
solve the problems facing electricity 
systems on its own, but it can play a 
much bigger role than is currently the 
case. The principle of Efficiency First is 
already embedded in the Electricity 
Regulation, which establishes four 
important requirements.

First, capacity mechanisms are 
recognised as a second-best solution 
and market reform plans are required 
to phase them out. Oversupply in 
generation capacity crowds out more 
cost-effective demand-side measures 

Credit: Vecteezy.com
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Change now, before long-term 
investments crowd out the 
alternatives

Job done then? Absolutely not. EU 
Electricity Regulation principles are 
one thing, but implementation at 
Member State level is another matter. 
Regulators and system operators can 
provide a huge service to the energy 
transition by changing their approach 
to electricity system planning. If cost-
effective demand-side potential is not 
embedded in forward projections, 
it will be crowded out by long-
term investment in expensive and 

unnecessary supply-side measures, 
subsidised by consumers and taxpayers 
where this is mandated by a capacity 
mechanism.

Energy Efficiency sector needs to 
change, too

Simultaneously, the energy efficiency 
industry needs to prove that it is 
capable of providing the required 

technical performance. That 

means delivering energy savings, 
when and where they are needed, 
with a high degree of certainty. 
That means a shift in mindset for 
many involved in buildings energy 
efficiency projects which, according 
to a special report of the EU Court of 

Auditors, are rarely driven by cost-
effectiveness considerations. It means 
a movement away from simply paying 
for the installation of energy efficiency 
measures, regardless of the results. 

Instead, payment for performance is a 
results-based business.

Pay-for-performance, not just 
delivery

The pay-for-performance concept is 
being piloted in a number of locations 
in the U.S., as summarised in the recent 

publication of the Horizon 2020-funded 
project SENSEI. Take, for example, 
the District of Columbia, where 

the Sustainable Energy Utility runs a 
pay-for-performance programme for 
large commercial buildings. Rewards 

are provided to building owners, or 

their chosen third-party contractors, 
for the achievement of energy savings 
one year after the installation of 
measures.

Even more innovative, the pay-for-
performance programme of PG&E — 

the largest Californian energy supplier 
— involves third-party aggregators 
for energy savings in homes. 
Aggregators can use behavioural 
interventions, equipment 

upgrades and building fabric 

improvements in whichever 

combination works most effectively 
and get paid on a monthly basis, based 
on savings measured and verified 
through SaaS, software as a service.

It is time for EU policymakers, 
regulators and utilities to pick up the 
baton from their U.S. peers and start 

piloting pay-for-performance schemes. 
Starting now will enable energy 
efficiency to reach its potential as a 
resource for grid stability in the energy 
transition.

By Samuel Thomas and Filippos 

Anagnostopoulos

→ This article was written for the European 

Council for an Energy Efficient Economy, 

and is re-published with permission from 

RAP, IEECP and Energy Post

Source: SENSEI

https://www.eceee.org/all-news/columns/time-for-energy-efficiency-to-be-valued-as-a-grid-resource/
https://www.raponline.org/
http://www.ieecp.org/
https://energypost.eu/policy-makers-still-undervalue-energy-efficiency-as-a-grid-resource/
https://senseih2020.eu/communicationmaterial/
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A beginner’s guide to European climate laws

Confused by the range of EU and national climate laws? The EU-ETS, the Effort-Sharing Regulation, the 
Renewable Energy Directive, the Energy Efficiency Directive, the Clean Energy for all Europeans Package, 
LULUCF, and more? Which are the important ones? Who exactly is making policy, and how? What are the real 
world effects? Julian Wettengel at Clean Energy Wire has asked experts to improve our understanding by 
answering a list of questions on targets, which policy instruments are making a difference, National vs EU 
policy, autonomy (can Germany act alone on Nord Stream 2), the Europe-wide power market (can Italians buy 
Danish electricity), relations with non-EU states, and Brexit.
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Energy targets and climate policies 
in European countries have never 

been set only at national level. On a 
continent where small states share 
multiple borders, their energy systems 
are becoming increasingly interlinked, 
and thus national actions (or the lack 
thereof) have implications well beyond 
country borders.

However, it can be difficult to 
understand the complicated interplay 
of decision-making among countries 
on the continent. How much do 
governments still decide at national 
level, how much of a say does 
the European Union have, and what 

role do international treaties play? 

Who sets European climate targets?

Oliver Geden, Senior Fellow at German Institute for International and Security 
Affairs (SWP), Lead Author for Working Group III & Member of Core Writing Team for 
Synthesis Report IPCC

Clean Energy Wire has asked experts to 
provide explanations to key questions 
on European climate and energy policy 
for this Q&A – a well of information 
and interview contacts for journalists’ 

research.

‘There are different types of 
climate targets in Europe. The most 

significant one is the economy-
wide GHG emissions reduction 
target set by the European Union, 
e.g. 20 percent by 2020 (base year 
1990), 40 percent by 2030 (currently 
40% compared to 1990, originally 
set in 2014, to be renegotiated 
by December 2020) or net zero 
emissions by 2050 (set in 2019). The 
2030 target also forms the core of 

the EU’s joint Nationally Determined 
Contribution (NDC) under the UNFCCC.

Traditionally, economy-wide climate 
targets have been decided by 
consensus in the European Council, 

consisting of the now 27 Heads of 
State and Government. This process 

makes targets politically but not legally, 
binding. While the newly introduced 
‘EU Climate Law’ will enshrine the EU’s 

01
ONE

overall ambition, the regulatory focus 
is on three main legislative pillars, 
the Emissions Trading Directive (ETS), 
the Effort Sharing Regulation (ESR) and 
the Regulation on Land-use, Land-use 
change and Forestry (LULUCF). These 
pillars have their own sub-targets.

Once the overarching target is 
set, the European Commission makes 
proposals on how to split up the EU’s 

overall ambition among ETS, ESR and 
LULUCF. Afterwards, the European 
Parliament and the Council of the EU 

(consisting of the 27 environment 
ministers in this case) renegotiate the 
detailed rules for ETS, ESR and LULUCF 
as equal co-legislators, based on 

(qualified) majority voting.

There are only limited flexibilities 
between ETS, ESR, and LULUCF…

- The ETS (covering mainly the power 
sector and heavy industry) does not 
include national sub-targets anymore, 
only a European-wide cap.

- The ESR (covering mainly transport, 
buildings and agriculture) is still based 
on national sub-targets, which are 
differing widely, with much more 
stringent targets for wealthier member 

states. The actual target numbers 

for ETS and ESR are often confusing 
since they use 2005 as a base year, not 
1990.

- LULUCF currently works with national 
‘no debit’ targets, meant to secure 

that there will not be more emissions 

than removals from land-use – but 
these targets aren’t based on actual 

emissions/removals, but compared to 
a set of reference levels for different 
land-use categories.’

https://www.swp-berlin.org/en/scientist-detail/oliver-geden/
https://www.cleanenergywire.org/experts/swp-german-institute-international-and-security-affairs
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‘What could have been a dream only 
a few decades ago is increasingly 
becoming a reality; energy markets 
in Europe are becoming more and 

more integrated and interdependent 

physically, economically, and from a 
regulatory perspective. From a political 
point of view, the integration followed 
three main stages, with increasing 

levels of detail: European treaties, 
EU legislative energy packages, and 
detailed market rules that have been 
developed in the process of creating 
a harmonised and interconnected 

energy system in Europe.

From the founding Treaty of Rome in 
1957 to the Treaty on the Functioning 
of the European Union (TFEU) in 
2009, European treaties have sought 
to create and advance a common 

market and eliminate trade barriers 
between Member States. In energy, 
the legislative packages have focused 
on establishing and refining common 
rules for the internal market.

Since 2015, the EU has been cultivating 
an Energy Union, which seeks to build 
energy security and solidarity, a fully 
integrated internal market, support 
research and competitiveness, and 
accelerate energy efficiency and 
climate action toward the goal of a 
carbon neutral EU economy by 2050. 

The core purpose of this is to provide 

EU consumers with secure, sustainable, 

competitive, and affordable energy.

Inevitably, with increasing integration, 
we are met with the debate as to the 

sovereignty of Member States in the 
face of these EU-wide manoeuvres 

and the equity of the legal obligations 
being imposed on Member States by 
the EU. Where should the line be 

drawn? Given the urgency of the 
climate crisis and its transboundary 
nature, it has become increasingly 
evident that energy can no longer be 
considered exclusively a national issue.

…A compromise between EU 
intervention and preserving the 
autonomy of Member States

The Regulation (EU) 2018/1999 on the 
Governance of the Energy Union and 
Climate Action, which is part of 
the Clean Energy for all Europeans 
Package, is the first attempt to 
introduce an integrated governance 

mechanism for the Energy Union. The 
governance mechanism needed to 

ensure an adequate response from 

Member States toward reaching the 

targets and, indirectly, create a degree 
of accountability amid growing anti-EU 
sentiment.

While the non-binding nature of the 

targets at national level does leave 
energy and climate action vulnerable 
to the winds of national politics, the 
approach of the regulation offers 
an interesting counterpoint to the 
standard form of governance. The 

regulation, which is a compromise 
between EU intervention and 
preserving the autonomy of Member 
States, opens a new path in the 

governance of EU energy and climate. 
In taking a more interactive, dialogue-
based approach to governance, it 

has shifted the focus away from a 
more punitive view of EU governance 
toward positive enforcement. In a 
rapidly and continually evolving sector 
in which the priority is now firmly 
on decarbonisation and a complete 
overhaul of our energy system, this 
bottom-up approach to governance 
recognises that a true transformation 
of the system requires all hands on 
deck.’

Every country for itself – Is energy a matter of national policy in the EU?

Athir Nouicer (research associate), Anne-Marie Kehoe (project associate), Leigh 

Hancher  (part-time professor, director of the FSR Energy Union Law Area) at 
the Florence School of Regulation (FSR), European University Institute
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https://fsr.eui.eu/people/nouicer/
https://fsr.eui.eu/people/anne-marie-kehoe/
https://fsr.eui.eu/people/leigh-hancher/
https://fsr.eui.eu/people/leigh-hancher/
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‘The EU has adopted a growing set 

of policy instruments to drive the 
energy transition – a process that 
is ongoing. The whole policy set-
up is currently under review in the 
framework of the European Green 
Deal launched by the European 
Commission in 2019 to make the EU 
fully sustainable and climate-neutral by 
2050.

Six legislative instruments can be 
considered key. First, the Union-
wide Emissions Trading 

System (ETS) limits and reduces 
the greenhouse gas (GHG) emissions 
of large industrial installations and 
power stations across the EU. Second, 
an Effort-Sharing Regulation defines 
obligations for each member state to 
reduce GHG emissions in the other, 

non-ETS sectors (transport, buildings, 
agriculture). Third, the Renewable 
Energy Directive aims to increase the 
share of renewable sources of energy 
in total EU energy consumption to 32 
percent by 2030 (up from a 2020 target 
of 20%). Fourth, the Energy Efficiency 
Directive pursues an improvement 
of energy efficiency of 32.5 percent 
by 2030 (also up from 20% for 2020). 
Fifth, a regulation added in 2018 seeks 
to ensure that land and forests are 

managed in order to maximise their 

contribution to climate protection. 
Sixth and finally, a new Governance 
Regulation adds a process of planning, 
reporting and review to ensure that 
each member state establishes, 

regularly updates, and implements 
national climate and energy policies 
and measures in line with the EU-wide 

objectives.

Together, the ETS and the effort 
sharing ensure that the EU reduces 

its GHG emissions by at least 40 
percent by 2030 (compared to 1990). 
The other instruments ensure that 

EU member states pursue crucial 

policy and structural changes required 
to (over-)achieve these emission 
reductions and advance the energy 
transition also beyond 2030.

Various further policy instruments 
pursue similar change in more specific 
areas, such as the energy performance 
of buildings, the CO₂ emissions of cars, 
the energy consumption of specific 
products (such as fridges and vacuum 
cleaners) and the electricity market.

A proposal for a new Climate 
Law currently in the legislative process 
aims to make the 2050 climate-
neutrality objective binding and 
to increase the GHG emission 

reduction target for 2030 to at least 55 
percent. A suite of further proposals 
for strengthening the existing key 
instruments accordingly are expected 
for June 2021.’

 What really works – which are the key EU policy instruments to 
drive the energy transition?

Sebastian Oberthür, Research Professor Environment & Sustainable 

Development, Institute for European Studies, Vrije Universiteit Brussel, 
and University of Eastern Finland
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https://www.ies.be/user/5
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‘Germany – like all other EU member 
states – can decide unilaterally to build 
new gas pipelines to third countries, 

including Nord Stream 2. According to 
the Treaty on the Functioning of the 
EU, states remain sovereign as per the 

choice of their energy mix and energy 
connections with third countries.

While this principle is undisputed, 

the legal quarrel around Nord Stream 

2 has focussed on the extent to which 

the EU regulatory regime applies 
to the pipeline. The operational 

regime foreseen for Nord Stream 

2 by its owners and promoters is 
not compatible with the EU law 
that requires a separation between 
ownership and operations and access 
to third parties.

While EU law clearly applies within 
the EU territory, most offshore 
pipelines which bring gas into Europe 

have not been made subject to EU 

rules. Under the stated intention 
to clarify the legal regime for Nord 
Stream 2 operations, the EU in 2019 

extended the coverage of its legislation 
to pipelines to third countries. Such 

an extension would apply to the 
EU territorial waters, but not to the 

exclusive economic zones, where the 

largest portion of the Nord Stream 
2 pipeline runs.

As a result, uncertainty 
continues regarding what regime 
will finally regulate the pipeline’s 
operations.’

Can Germany decide by itself to build a major new gas 
pipeline to a third country – such as Nord Stream 2?

Marco Giuli, Associate Policy Analyst at the European Policy 
Centre, and PhD researcher at Institute of European Studies, 
Vrije Universiteit Brussel

04
FOUR

https://www.ies.be/user/334
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‘The steady increase of cross-border 
exchange in Europe over the past 30 

years (see figure below) shows that the 
European electricity sector is more and 
more integrated. This is the result of a 

collective and unprecedented effort to 
develop and implement harmonised 

binding rules at the EU level 

(the Network Code Implementation 
Process), which contributed to 
establishing a more competitive, 
sustainable and secure internal 

electricity market. Full integration 
of EU national markets could deliver 
savings of up to 40 billion euros per 

year by 2030 to consumers1
.

A lot of progress has been made but 
a great deal remains to be done. With 

the Clean Energy for all Europeans 
Package, the European co-legislators 
strived to tackle the problem of 
discrimination between internal versus 
cross-border trade (see the Agency’s 
Recommendation on the subject 
for more details), one of the most 
significant barriers for the integration 
and the efficient functioning of the 
internal electricity market.

The establishment of an ambitious 
binding target of 70 percent (at the 
moment it is close to 30%) on the 
level of cross-border capacities to be 
made available to the market at the 
latest by the end of 2025 represents 
a very significant step for most of 

Europe’s power grid – flowing freely across national borders?

Christophe Gence-Creux, Head of Electricity at the European Union Agency 
for the Cooperation of Energy Regulators (ACER)05

FIVE

[1] According to a study commissioned by the European Commission, the integration of electricity national markets, once completed, could deliver  
      benefits in the range of 12.5 billion to 40bn euros per year by 2030 to EU energy consumers.
[2] The average level of transmission capacity currently made available is estimated on average to be close to 30 percent (see the Electricity Wholesale 
      Chapter of the 2019 Market Monitoring Report).’

Press contact: David Merino, Communications Officer, David.MERINO@acer.europa.eu, Tel: +386 8 2053 417

the Alternating Current (AC) borders 
in Europe

2. If implemented, it could 
trigger an important paradigm shift to 
move towards a more efficient market 
design and governance framework.
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‘Yes, on the electricity wholesale 
market a consumer in Italy can 
buy electricity from a supplier in 
Denmark. This is possible thanks 
to a mechanism called Market 
Coupling. Market Coupling is a result 
of the close cooperation between 
Transmission System Operators 
and Power Exchanges. Market 
participants anonymously submit 
orders to buy or sell electricity with 
their Power Exchange. The Power 

Exchange will then calculate the market 
price based on offer and demand. All 
electricity traded on the short-term 
markets is delivered physically. During 
the price calculation, Power Exchanges 
take into account the available 
transmission capacity at the European 
borders, which was communicated to 

them by TSOs.

At the moment of price calculation, 
Market Coupling determines the 
electricity flows at the borders in a way 
that maximises social welfare and that 

is most efficient – meaning flows will 
go from a lower priced area to a higher 

priced area. Therefore, electricity flows 
can lead from Denmark to Italy, or from 
Spain to Finland, and so on. The market 
participants involved in the transaction, 
however, will not know where the 
electricity comes from, as the markets 
are anonymous.

The Internal Energy Market is one 
of the biggest achievements of the 

European Union. As of today, European 
Market Coupling covers 27 countries, 
with more to follow.

The European short-term power 

market is anonymous, provides fair 
access and includes all electricity 
generation modes, from nuclear power 
to solar generation. As buy and sell 
orders are processed anonymously, it 
is not possible to trace the amount 

of renewable energies traded at the 

market. Developments show, however, 
a rising success of trading products 

that are tailored to the needs of 

renewable generation. This proves that 
an increasing amount of renewables 

is integrated into the system thanks to 
the efficiency of European short-term 
power markets. To trace renewable 
generation, market participants 

Can a consumer in Italy buy electricity from a supplier 
in Denmark?

Maria Schubotz, Senior External Communications Officer at 
EPEX Spot, part of EEX Group
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additionally have the possibility to use 
Guarantees of Origin.

Press contact: press@epexspot.com

The European Power Exchange EPEX 

SPOT SE and its affiliates operate 
physical short-term electricity markets 
in Central Western Europe, the 

United Kingdom, Denmark, Finland, 
Norway, and Sweden. As part of EEX 
Group, a group of companies serving 

international commodity markets, EPEX 
SPOT is committed to the creation of a 
pan-European power market.’
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‘According to the Lisbon Treaty, 
the EU has a number of exclusive 

competencies that are relevant for 

relations with third countries, including 
on setting customs duties and trade 
policy, as well as on establishing 
competition rules for the internal 
market. Where the EU has exclusive 
competencies, the Commission can 

negotiate and the Council can conclude 
international agreements with third 
countries. Where it has shared 

responsibility with member states, 
international agreements must also be 
ratified by member states.

The demarcation between these two 
cases is often not clear, meaning the 
representation of the European Union 
can differ depending on the topic. 
Negotiations are also conducted by 
a negotiator or negotiating team 
nominated by the Council (e.g. Michel 
Barnier for Brexit), not necessarily by 
the Commission.

…non-EU countries

In this context, the EU member states 
have established a special relationship 
with some non-EU countries in 

Europe. This most clearly applies to 
the European Economic Area (EEA), 
which is an international agreement 
that links the EU member states and 

three European Free Trade Association 
(EFTA) states (Iceland, Liechtenstein 
and Norway), giving them access to the 
EU single market.

The UK currently also benefits from 
this relationship during the transition 
period for its exit from the European 

Union ending 31 December 2020. 

Members of the EEA adopt most 
EU legislation concerning the single 
market with the exception of fisheries 
and agriculture. For example, the 
EEA countries are also members of 
the EU Emissions Trading System (EU 
ETS). The EU also has special bilateral 
relationship with Switzerland and San 

What is the EU’s energy and climate policy relationship with 
other European countries?

Andreas Graf, Project Manager EU Energy Policy 
at think tank  Agora Energiewende
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Marino. Since 1 January 2020 the EU 
ETS is also linked with the Emissions 
Trading System of Switzerland.

Last but not least, the EU is in 

accession negotiations with several 
countries (Albania, Montenegro, 
North Macedonia, Serbia and Turkey) 
concerning potential membership 
in an enlarged EU. Any country that 
joins must implement EU legislation 
that applies to all member states. 

For example, before becoming an EU 
Member State in 2013, Croatia was 
included in the EU ETS.’

https://www.agora-energiewende.de/en/about-us/team/andreas-graf/
https://www.cleanenergywire.org/experts/agora-energiewende
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‘Brexit will have important but 
uncertain impacts on European 

climate and energy policy at three 
levels: EU policy, international climate 
negotiations, and UK domestic 
policy. First, when the UK left the 
EU at the end of January 2020, it 
immediately lost its representation 
in the EU institutions just as the 
Union had begun to embark on policy 
changes under the European Green 

Deal.

The UK’s absence will be more strongly 
felt in the Council of Ministers – 
where the government was a relatively 
united and effective advocate for 
stronger greenhouse gas reduction 

targets but an opponent of mandatory 
renewables targets.

In the Parliament, the UK delegation 
was fragmented in relation to 
climate policy because of the widely 
diverging positions of parties such as 
UKIP, Labour, and the Conservatives, 
diminishing the impact of their 

departure. Overall, EU climate policy 
is complex and evolving, and UK policy 
positions differed by topic, meaning 
that the full impact is difficult to 
predict.

Second, EU-UK cooperation in 
international climate negotiations is 
evolving and uncertain. Both parties 

What does Brexit mean for European climate and energy policy?

Brendan Moore  is a senior research associate at the Centre for Climate Change 

and Social Transformations (CAST) and the Tyndall Centre for Climate Change 
Research  in the School of Environmental Sciences, University of East Anglia
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have pledged continued ambition in 
this area, but there are concerns about 

the EU losing the UK’s diplomatic 
capacity and resources, and on how 
much the UK will lose influence outside 
of the bloc.

Third and finally, Brexit will impact 
UK domestic climate policy outside 
of the EU’s environmental law and 

enforcement mechanisms. The UK 

must replace these governance 

arrangements while implementing 
the policies needed to implement its 

ambitious climate goals and 
negotiating with the EU on level playing 
field commitments in any free trade 
agreement.

In conclusion, both the EU, UK and 
international approaches to climate 
governance are complex, multi-level 
and interact with each other. Brexit will 
have an impact on all of these levels, 

but their very complexity means that 
there is significant uncertainty about 
what this means for avoiding 

dangerous climate change.’

By Julian Wettengel

→ This article is published in accordance 

with 'Creative Commons Attribution 4.0 

International Licence (CC BY 4.0)'

https://www.tyndall.ac.uk/people/brendan-moore
https://cast.ac.uk/
https://www.tyndall.ac.uk/
https://www.tyndall.ac.uk/
https://www.cleanenergywire.org/factsheets/who-sets-targets-expert-qa-european-energy-and-climate-policy
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Coal regions are ideally suited for 
utility-scale Wind, Solar and jobs

Over 15% of total greenhouse gas emissions in the EU come from coal-fired energy generation. 18 EU countries still use coal for 
electricity production. The argument goes that the phasing out of coal threatens the livelihoods of coal workers and their regional 
economy. But it should be the opposite, argue Elif Gündüzyeli and Jörg Mühlenhoff at CAN Europe. Coal regions are ideally suited 
for new gigawatt-scale wind and solar. They already have the electricity infrastructure, and they have the land availability. They also 
have the workers ready for re-skilling. It’s a strategy that has the makings of a Just Transition. The authors quote studies that show 
the solar potential of the coal regions alone could cover up to a quarter of the EU’s current electricity generation. Today, the EU’s 
coal sector employs half a million people, with about 200,000 of those jobs directly within coal regions. Renewable energy deployed 

there can generate up to 300,000 jobs by 2030 and reach at least 460,000 by 2050, explain the authors. They quote examples in 
regions of Germany where renewables have already created more jobs – from planning, manufacturing to operating – than those 
regions’ coal industries.
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Coal regions can become champions of 

the renewable energy sector. They have 
the energy infrastructure, the land, 
the people. Coal mining regions have 

exploitable energy infrastructure as 
well as land available to implement 

renewable energy projects. Coal 
extraction is a land-intensive activity, 
both in terms of area size required 

and the physical strain mining puts 
on the land. After decommissioning, 
coal-mining areas, especially open 
cast lignite areas, cannot easily be 
reused for agriculture or settlements. 
However, those areas can effectively 
be converted to be used for renewable 

energy sources like solar or wind. 
This repurposing can help accelerate 

mine rehabilitation which provides 
immediate jobs for former miners and 

a safe, healthy local environment.

Building up a strong renewable energy 
sector also prevents coal regions 

from falling into the trap of so-called 

transition fuels. By investing in solar or 
wind energy, coal regions can leapfrog 
fossil gas, which, being a climate dead 

end, would only add another painful 
transition in the years to come.

There are two misleading arguments 

used against coal phase out: 
maintaining energy supply and 
replacing jobs that will be lost when 

coal mines and power plants are shut 

down. Tackling both requires structural 
changes in energy technology as well 
as in the energy economy. As a cheap 
energy production source with a low 
technological threshold, solar energy 
can provide a valuable contribution to 
a just transition from fossil energy to a 
100% renewable energy supply for coal 
regions.

Coal’s long list of problems

Coal is often portrayed as the backbone 
of the economy for the coal-mining 
regions. Taking a closer look reveals 
that coal is not just an incredible 

burden for the environment and 

human health, but that extracting and 
burning coal also increases the costs of 

the public purse.

Besides continued subsidies for the 
coal industry, taxpayers also have 
to bear the external costs such 

as environmental damage as well 

as health costs and the impacts of 

dangerous climate change such as 

droughts, heat waves and floodings. In 
every respect, coal power is far more 
costly for society and consumers than 
renewable energy sources. Moreover, 
it depends on a limited resource which 

takes centuries to form, and extracting 
quality coal is becoming very costly for 
many of the European coal regions as 
they have to dig deeper and deeper.

Germany: Solar and Wind in Coal 
regions

Promoting solar and wind energy 
production in coal regions equals 
investing in more competitive energy 
technologies and creating quality jobs 
for the long term.

In Germany, for example, the process 
of building up a strong renewable 

energy sector with the experience 
and infrastructure available in the coal 

regions proves to be successful. In the 
region of Lausitz, the site of a former 

coal mine made way for the gigantic 
Solar Park Meuro, providing 17,500 
households with clean energy.

Similar projects have been realised 

in other coal mining regions in 

Germany. In Brandenburg, Saxony and 
North Rhine-Westphalia, heavily coal 
dependent regions, the renewable 

energy sector has provided jobs in all 
stages of the projects: from planning, 
manufacturing to operating. In 
2016, around 80,000 people were 
employed in the emerging renewable 
energy sector in these three states 
alone, exceeding employment in coal 
mining and coal power plants in the 

same regions many times over.

If coal areas are looked at as assets 
for wind and solar projects, then the 

coal phase out can happen faster with 

just transition principles at its heart. 
Germany can still revise its plans to 
phase out coal by 2038, quickly move 
from coal regions to renewables hubs, 

and set a good example for other 

European countries. A Paris-compatible 
coal phase out means that by 2030, 
energy production from coal stops.

Solar potential

Across the EU, solar photovoltaic (PV) 
energy is on the rise. The solar PV 
electricity output marked 119.1 TWh 
in 2019[1], experiencing an annual 
growth of 8.2% between 2018 and 
2019. During 2019, an additional solar 
PV capacity of 15.6 GW was installed 
bringing the total EU solar PV capacity 
up to 117.1 GW at the end of the year.

Despite the lack of stable support 
schemes in many EU Member States, 
solar PV quickly has become Europe’s 
cheapest energy source. In forerunner 
countries such as Germany, where the 
growth of solar PV was much stronger 
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at the beginning of the last decade, 

the share of solar energy in the total 
electricity output is still twice as high 
as the European mean.

The technical potential of solar 
electricity generation in the coal 
regions is huge. Mobilising the suitable 

rooftop and ground-mounted potential 
of the coal regions alone could cover 

up to a quarter of the EU’s current 

electricity generation. The highest 
potential is estimated in Spain, 
Poland and Romania for ground-

mounted and Germany and Spain for 
rooftop-mounted PV systems.

Creating new jobs

Apart from the available area and 

Cumulative technical potential (GW) for ground-

mounted solar PV energy in coal regions 

SOURCE: ‘Clean energy technologies in coal regions: 

Opportunities for jobs and growth’ – Joint Research 

Centre (JRC), European Commission

Cumulative technical potential (GW) for rooftop 

solar PV energy in coal regions

SOURCE: ‘Clean energy technologies in coal regions: 

Opportunities for jobs and growth’ – Joint Research 

Centre (JRC), European Commission

technical feasibility, workers in coal 
regions with decades of experience in 

the energy sector also display a highly 
valuable set of skills for a transition 
to renewable energy. Currently, the 
coal sector in the European Union 

employs nearly half a million people, 
with about 200 000 direct coal activity 
jobs in coal regions. While not every 
lost job in the coal sector can be 

https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/clean-energy-technologies-coal-regions
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/clean-energy-technologies-coal-regions
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matched in terms of competences 

and location, the overall outlook is 
promising.

Even conservative estimations (based 
on the EUCO3232.5 scenario) show 
that the deployment of renewable 
energy technologies in coal regions can 
generate up to 300 000 jobs already 
by 2030 and reaching at least 460 000 
by 2050.

Transferring coal jobs to renewable 

ones would also accelerate the re- 

and up-skilling of workers, providing 
quality job opportunities. The new EU 
Cohesion Policy Funds, and especially 
the Just Transition Fund, are there to 

support these efforts to leave no one 
behind.

18 EU countries still use coal for 
electricity production

In its 1.5°C Special Report the 
Intergovernmental Panel on Climate 
Change (IPCC), tasked with providing 
scientific assessment of the impacts 
of climate change and pathways 
for limitation and adaption, makes 
it abundantly clear that in order to 
limit temperature rise to 1.5°C, global 
greenhouse gas emissions will have 

to reach net-zero by 2050. The Paris 
Agreement compatible energy 
scenario by CAN Europe and the 

European Environmental Bureau 
shows that the EU can reach climate 

neutrality ten years earlier.

In the EU, coal-fired energy generation 
is still responsible for 15.2% of the total 
greenhouse gas emission. To meet the 

commitments made under the Paris 

Agreement and live up to its fair share, 
the EU needs to phase out coal by 
2030 latest.

Coal production and consumption has 
already been steadily declining in the 
EU when electricity produced from 
renewable sources surpassed fossil 

fuel generation for the first time in 
2020. However, 18 EU countries are 

still using coal as a source for electricity 
production, seven of which have 
not set up their National Energy and 
Climate Plans (NECPs) to put them on a 
track with a coal phase-out by 2030.

Instead of a dire future of economic 
downturn and job loss, the transition 
from coal to renewable energy 
offers an opportunity for regional 
development and job creation. Waiting 
even longer does not pay off. On the 
contrary, every hour the sun is shining 
on a rooftop without solar panels is 
a wasted hour for the climate as well 

as for the coal regions that deserve a 

clean energy future.

By Elif Gündüzyeli 

Jörg Mühlenhoff

→ Republished with permission 

from Climate Action Network Europe and 

Energy Post

Technical potential (GW) for onshore wind energy in coal regions / SOURCE: ‘Clean energy 

technologies in coal regions: Opportunities for jobs and growth’ – Joint Research Centre (JRC), 

European Commission

https://energypost.eu/coal-regions-are-ideally-suited-for-utility-scale-wind-solar-and-jobs/
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/clean-energy-technologies-coal-regions
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China’s climate transformation and the role 

of green finance

–what is going on and what can we expect?

Both the reduction of high-carbon investments and the massive increase in low-carbon and 
zero-carbon investments are tasks of the green financial system’.

--Dr. MA Jun, member of the Monetary Policy Committee of the People’s Bank of China   
and chairman of Green Finance Committee of China Society for Finance and Banking
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China’s new climate pledges to 

peak its carbon emissions by 2030 
and reach carbon-neutrality by 
2060 (30-60-carbon targets) as well 
as the launch of its national emission 
trading system (ETS) (hopefully 
this summer) have caused a lot 
attention internationally. However, 
a less discussed issue is how such a 

tremendous transformation, in terms 
of both scale and speed, can be 

financed? And by who? At the same 
time, while we focus a lot on emissions 
reduction per se, the incentives 
behind and the risks, both technically 
and financially involved in emissions 
reduction are less addressed 
dimensions. To make things even 
more complicated, if these questions 
are put into different time horizons, 
i.e. short-term respective long-
term, both solutions and costs for 
emissions reduction may also vary 
significantly. When it comes to 
policy frameworks to support and 
incentivise emissions reduction, the 
international policy discussions and 
debates are often (heavily) focused 
on carbon pricing, including carbon 

taxes and carbon trading systems. A 
rather new policy domain, which is 
taking off now, is how to mainstream 
and speed up climate actions through 
mainstreaming climate finance 
and investments by engaging and 
transforming financial institutions and 
financial markets.

Having carefully watched and reflected 
over both achievements and limitations 
of international climate actions, i.e. in 
terms of both policy frameworks and 
actions on the ground, particularly in 
the European context, very interesting 
and important policy considerations 

and debate are ongoing in China. To a 

large extent, the  debate reflects two 
of China’s advantages when facing 

daunting challenges in its future 
climate transformation, namely 1) to 
be able to learn from the European 

experience, both successful and less 

successful ones and 2) to be able to 
mobilise an integrated and long-term 

approach to addressing the financing 
and investment-related policy issues. 
Here are a few of our observations and 
reflections that we would like to share 
and discuss with our colleagues and 

interested readers.

Huge investment needs, 
huge financing gaps – and 
huge transition risks and 
opportunities…

There are no single and straightforward 
estimates of the investment need or 
financing gaps. But here are a few 
numbers that can be informative, for 
instance:

• Already in 2015, Dr. MA Jun, 
China’s foremost leading expert 

on green finance, put forward the 
first estimate that China would 
need 4 trillion RMB annually 
(approx. 5 trillion SEK)  in green 
investment to be able to achieve 

its national environmental 
protection goals (covering air-
, water- and soil pollution). 
However, only 10%-15% of this 
huge investment need could be 

met by public finance.    

• More recently, at the research 
report launch of ‘China’s Long-

term Low-carbon Development 

Strategy and Pathway, 

Professor HE Jiankun, the Vice 
Chairperson of the National 
Expert Committee on Climate 
Change highlighted the estimates 
as below:

• To achieve the transformation 
of China’s energy system, in line 
with the 2-degree goal of the 

Paris Agreement, it will require 
new investment around CNY 100 

trillion, or 1.5 -2.0% of China’s 
annual GDP during 2020 – 2050.

• In line with 1.5-degree goal, the 
investment need will be even 

higher, i.e. CNY 138 trillion, or 

over 2.5 % of annual GDP.

The message from the above figures 
is clear: both the investment need 
and the public financing gap for green 
and climate-neutral transformation 
are huge. China will need serval 

simultaneous and mutually supportive 
transformation pathways, including 
a technology- and innovation 
transformation to deal with technical 
uncertainties and to reduce costsas 
well as a transformation towards a 
green and carbon-neutral financial 
system to mobilise financial resources 
and create new and sustainable 

growth opportunities. Given the 
fact that China’s carbon-neutrality 
transformation needs to accelerate 
from a high carbon-dependent starting 
point, the transition risks are also high 
from the perspective of the financial 
system, which is closely associated with 
the health and stability of the financial 
system. China’s financial system will 
thus need to address the climate risks 



27

Market 

and associated transition risks – as 
efficiently and quickly as possible.  

Carbon market and green finance 
– two seemingly disconnected 
dots need to be connected… 

The announcement of the ‘30-60- 

carbon targets’ and the start of trading 

in China’s national ETS later this year 
have brought strong momentum when 

China is embarking on a broader and 
deeper transformation pathway. When 
it comes to financing, we hear different 
voices from the ongoing policy debate, 
namely:

We need to be careful to ‘financialising’ 
or ‘over-financialising’ carbon trading 
to avoid speculation risks and to 

not lose the focus on real emissions 

reduction.    

Carbon trading is, fundamentally 
‘financial’ in nature, i.e. without a 
proper level of market  liquidity from 
both the demand- and supply-sides 
and possible means of managing 

various market- and transition risks, 
the ‘trading’ will be both limited and 

‘superficial’.  In other words, carbon 
trading needs to go beyond spot 
trading and participation of financial 
institutions should be encouraged.   

Given the early stage of China’s 
national ETS, i.e. the formal trading has 
not yet started, it is neither reasonable 
nor possible to give a definitive answer 
on how the future policy debate will 

end. But one very important aspect 
needs to be taken into account, namely 
that China’s ETS is launched in a rather 

different time than the launch of EU 
ETS in 2005. China has already made 
significant progress in developing a 
green financial system – which will 
be an important steppingstone to 

link with and support China’s climate 
transformation (See Figure 1 – Figure 
2 below for an overview). According 
to some domestic and international 
observers and experts, there are 

already existing legal basis and good 
practices in China’s green finance 
system to support an accelerated and 
market-driven climate transformation 
in the future development.
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In the past few years, China’s green 
finance has developed rapidly. By 
the end of 2020 China became the 

largest green credit market in the 
world with a total lending of CNY 12 

trillion and the second largest green 

bond market in the world, with a 

total volume of issuance of CNY 813.2 

billion. An assessment from People’s 
Bank of China (PBoC) (China’s Central 
Bank) shows that the default rate of 
green credits is clearly lower than the 
average default rate of commercial 

bank lending in China.

By looking at the types of projects 
that are eligible for green finance, 
there are already clear links to climate 
mitigation and adaptation actions (See 
Figure 3 below). Also, in the ‘Green 
Industry Catalogue’, jointly launched 
by 7 Ministries in 2019, the following 
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6 industries, 30 sub-industries and 

211 green industry specifications 
were included. In May 2020, the PBoC 
further tightened the green criteria and 
removed clean coal as eligible projects 

for green bond financing.
• Energy-saving and environment 

protection
• Clean production
• Clean energy
• Ecological environment protection
• Green upgrading of basic 

infrastructure/facilities
• Green services  

At the same time, there is a strong 
voice from the Chinese policy experts 
that further clarification and tightening 
of taxonomies and information 
disclosure towards greenness and 

carbon-neutrality are both urgent and 
necessary. For instance, as Dr. Ma Jun 
pointed out, ‘the current green finance 
standards, environmental information 

disclosure requirement and the 

incentives are not yet fully aligned with 
the goal of carbon neutrality, although 
they served the goal of reducing 
pollutions quite effectively in the past 
years. Many financial institutions have 
not fully recognized the risks posed 
by climate change and have not taken 
adequate measures to manage these 

risks’. In this context, the green finance 
taxonomies for green credits and green 

industries will also need to be refined 
and tightened.  

China’s green finance 
development in the light of the 
‘30-60-carbon targets’ – the way 
forward…

The ‘30-60- carbon targets’ are 

not only sending a strong policy 
signal to the Chinese energy and 
industrial sectors, but also to China’s 

financial system and market actors. 

The question, or the expectation, 
is therefore, if a coordinated and 

mutually supportive acceleration can 
really take place through a carbon-
neutrality transformation where the 
industrial side and the financial side 
are aligned with each other. Yes, it can 

happen – given that the policy push 
continues and the microeconomic 
foundation to incentivise innovation 
and investment will be in place. On 
the policy side, we do see some very 
encouraging signs. For instance, 
PBoC has put improvement of 
green finance policy framework and 
incentive structure to align with the 
‘30-60-carbon targets’ as one of its key 
priorities in 2021, with the following 
specific directions:

• Enhance the capacity of 
climate risks assessment and 
management in China’s financial 
system.

Figure 3: Green bond project categories (2020 edition)

Source: Green Finance supports green recovery and carbon neutrality target. Presentation by Prof. WANG Yao, International Institute of Green Finance, CUFE
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• Support the development of 

China’s national ETS and foster 
proper carbon price-setting.

• Improve standards for financial 
products and policy incentives for 
low-carbon and zero-carbon 

investments.

• Clarify the supervision 
and information 
disclosure requirements and 

regulations related to green 
finance and climate finance 
development, incl. climate risks.  

However, there is still uncertainty or 
unclarity about the microeconomic 
foundation – faced by both Chinese 
companies and Chinese financial 
institutions. As discussed and 
highlighted by Mr. ZHOU Xiaochuan, 
the former Governor of PBoC, setting 
up a clear and transparent cap on 

carbon emissions is a necessary 
condition for achieving carbon-
neutrality. The logic and rationale are 
simple and straightforward, namely, 
to be able to attract investments for 
carbon-neutrality, investors need 
to be able to calculate the possible 

return-to-investment. This implies 

that the microeconomic foundations 
for investment and business cases 

need to depart from a measurable 

verifiable and reportable emissions 
reduction level as well as a transparent 
and market-based pricing mechanism 
for carbon. In this context, China’s 
national carbon-trading system will 
need to play a critical role in putting 
the microeconomic foundation in 
place with a well-functioning pricing 
mechanism. In a longer run and in an 
international perspective, the green 

finance market will play a key role in a 
continuous and deepened opening of 
China’s financial system. International 
investors will pay great attention to the 
future development of green finance 
standards, environment- and climate 

information disclosure as well as the 
microeconomic foundation of China’s 
carbon market.   

Looking ahead, particularly in this new 
14th Five-Year-Plan Period (2021 – 
2025), China’s economic and climate 
transformation will enter a critical 
stage. We will see rapid and dynamic 
development in China’s national 
emission trading system as well as 
China’s green finance – through both 
national efforts, proactive actions at 
the regional and local level as well 

as international cooperation. For 
instance, China first green finance 
regulation/law at the local level was 
already put in force in Shenzhen on 
1 March. The ‘30-60- carbon targets’ 

are already integrated in the regional 
and local 14th FYP plans across China 
and a race for earlier peak and earlier 
neutrality (instead of GDP-race) has 
just started.  Also, we know that 
China and the US will co-chair the 

new Sustainable Finance Study Group 
(SFSG) under G20. From a Swedish 
perspective, given Sweden’s track 
record in green finance as well as 
strong global engagement in climate 

transformation, could green finance 
and its interaction with China’s carbon 
market development also be a new 
and promising departing point for a 
deepened dialogue and cooperation 
between Sweden and China in the 

near future? Given the rapid policy and 
market development in China as well as 
the clear potential of a broadened and 

strengthened EU-China cooperation 
on innovation-driven climate 
transformation, supported by green 
and climate finance cooperation, I am 
sure that brainstorming, exchange and 

exploration on this topics will continue 
and progress in the near future…

By Nannan Lundin and Linnea Yang

→ Republished with permission from 

Sweden Offices of Science and Innovation 

https://sweden-science-innovation.blog/beijing/chinas-climate-transformation-and-the-role-of-green-finance-what-is-going-on-and-what-can-we-expect/
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A new EU Gas Market must expose it to all clean 
energy solutions, not just gas-on-gas



EU-China Energy Magazine 

32

Towards the end of this year the EC 
is expected to issue new proposals 

for gas legislation, a once in a decade 
market reform. Simon Skillings and 
Lisa Fischer at E3G highlight the big 
difference between the design of gas 
and electricity markets for Europe. The 
electricity market is growing, the gas 
market needs to shrink. The authors 
quote figures showing that the EU’s 
55% emissions reduction target for 
2030 means natural gas use will 

reduce by 32-37% of final energy 
consumption (compared to 2015) 
and continue down to negligible 
levels by 2050. That means it is 
imperative that gas is exposed to 
competition from low and zero-carbon 
alternatives. A gas-on-gas market isn’t 
good enough. The authors also warn 

against too much dependence 

on hydrogen as a substitute. The 
growth of electrification and full 

potential of digitalisation, consumer 
choice, efficiency gains and other 
energy sources must be realised in the 
design of the new gas market. On top 
of that, the outcomes must ensure 

a Just Transition for citizens, workers, 
communities and regions.

The EU has sought to create a 

competitive and customer-centred 
internal energy market, aimed 
at producing affordable and fair prices 
for consumers. Continuing to apply 
these principles as the EU moves away 
from using fossil gas will be crucial for 

a successful energy transition. The EU 
is currently exploring the legislative 
changes that might be required to 

align gas market regulation with this 
transition – we consider this issue and 
explain why the implementation of 
effective competition is so important.

The European Commission is planning 

to issue new proposals for gas 

legislation in the last quarter of 2021. 
This package is a once in a decade 
market reform, which sits at the heart 
of the European Green Deal and has 

the potential to build a better future for 
citizens across Europe. Moreover, with 
gas consumption increasing in many 
countries such as China, successful 

delivery of a gas package by the EU 
can provide inspiration for a global 
transition away from fossil gas usage.

EU gas markets are on the cusp of 
dramatic changes. The European 
Commission’s impact assessment in 

support of a 55% emissions reduction 
target by 2030 suggested natural gas 
use would reduce by 32-37% of final 
energy consumption compared to 2015 
and continue to plunge to negligible 
levels thereafter (see chart below).
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Urgent need of reform

EU gas markets and associated 
regulations are designed to support 
steady-state operations, not drive 
an industrial transformation. A ‘gas 
package’ of measures, embracing the 
Renewable Energy Directive, taxation 
issues and hydrogen regulations, is 
urgently required to align gas market 
regulation with the delivery of the 
European Green Deal and a fast, cost-

effective transition away from fossil 
fuels.

It is important that this package 
ensures all consumers have fair and 

equitable access to the products 

and services that will replace those 

currently dependent on fossil gas. The 
EU has some important choices to 

make about the future of its energy 
system. These choices will have big 
social ramifications.

The EU Gas Package

Some have suggested that an EU ‘gas 

package’ should replicate for gas what 
the clean energy for all European 
package did for electricity. Whilst 
the focus on ensuring people are the 

beneficiaries of legislative change is the 
same, this is where the similarity ends.

Electricity is a growth sector – 
legislation was needed to ensure 
the market could cope with rapidly 
growing demand and changes in the 

way electricity was produced. The key 
challenge was to open the market 
to new sources of competition, from 
small, distributed generation and active 
engagement of consumers.

It’s not like Electricity

Gas is different – it is a shrinking 
market. The challenge is to ensure that 
the services it currently provides are 
open to competition from zero carbon 
emissions products. This must lead 

to the necessary decline in fossil gas 
usage to achieve a net-zero Europe. 

The decline must also be managed in a 

socially sustainable way.

The focus of gas market design 
should no longer just be about creating 
gas-on-gas competition. Rather, it 
should enable fair competition for 
services currently offered by fossil 
gas, such as heat or energy system 
balancing, to be replaced through 

smart electrification, more efficient 
usage, and other gases like green 
hydrogen (produced by electrolysis 
using renewable electricity) and 
biomethane (from sustainably 
produced biomass).

The ‘efficiency first’ principle, 
enshrined in EU legislation, is often 
overlooked, but prioritisation of energy 
efficiency will be an acid test of a 
successful gas package. Similarly, the 
role of digitalisation in supporting 
smart electrification will be critical to 
ensure energy consumers emerge from 
the transition better off, with superior 
products and services. Importantly, the 
transition must be just, leaving 
no citizen, community, region, or 
worker behind. The transition should 
also help eradicate energy poverty.

Three main issues

There will be three main issues to 

address in achieving a fair and green 

transition;

Market access – Zero carbon products 
and services will need access to the 

highest value markets. Scarce and 
high value resources should not be 

constrained to low value markets 
where alternatives products and 
services exist. Green hydrogen, for 
example, may be the only credible 
route to decarbonising some products 

and services.

Competition – Competition across 
the energy sector must be embedded 
in infrastructure planning decisions to 

allow consumers access to the best 

value products.

Incentives – A careful balance must be 
struck between maintaining incentives 
for consumers to move away from 
fossil gas usage whilst avoiding high 

penalties for those unable or unwilling 
to do so.

Pit-falls include dependence on 

Hydrogen

One of the issues at the heart of the 
discussion about the future of the 

gas involves the role that hydrogen 
may play. However, a narrow focus on 
hydrogen will not address the issues 
described above. The EU must not 

be tempted to avoid complex issues 

and stick to good news stories about 
hydrogen, focusing only on setting high-
level short-term targets and removing 

the current regulatory barriers to its 
use and transportation. This would 
fail to recognise the urgency of the 
challenge, slowing the transition and 
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ultimately raising costs for consumers.

Alternatively, and equally damaging, 
would be to pre-determine the 

destiny of the EU gas system by 
deciding there will be a huge future 

role for hydrogen, regardless of the 
alternatives, and doing everything 
to promote production, demand, 
and transportation in a non-targeted 
manner. Many cities and regions are 
already planning the decarbonisation 
of their heating systems given 
local conditions. These are often 
based on electrification, efficiency, 
and decarbonising heat networks. 
Developing a large, but eventually 
underutilised hydrogen network would 
be damaging to innovation, increase 
costs for residential and industrial 
consumers and reduce speed of 

delivery.

The gas package must focus on creating 
a better future for EU citizens, and 
this requires that the difficult issues 
be tackled. The package is a long-
term initiative and should be linked 
to education and cultural change 
programmes, recognising the potential 
of young people to act as the agents of 
change.

Solutions to the energy transition

The transition to climate neutrality 
should be a journey to improve 
the lives of citizens, not a step 
backwards. The solutions to the energy 
transition challenge lie in the long-
held principles of the internal energy 
market: consumer choice should be 
maximised where possible.

A fit-for-purpose gas package should 

set out proposals for how effective 
competition will be established. 
Importantly, it should identify where 
this can be achieved through market 
mechanisms and where technically 
rigorous and independently 
administered processes are required.

There will inevitably be limits to the 
extent that consumer choice can 

drive the long-term infrastructure 

investments required. Furthermore, 
there is neither the time nor 
money available to keep all options 
open. Long-term investments in 

infrastructure are required to ensure 

fair and transparent competition 
between all zero emissions products 

that could replace fossil gas. This must 

create the electricity, hydrogen, and 
digital networks that open-up the best-
value options for consumers.

We cannot rely purely on financial 
incentives to drive consumer choices 
since this will create a society of 
winners and losers. The biggest 

challenge and ultimate measure of 
success of the gas package will be 
the balance that is struck between 
regulations and standards to drive 
change and the associated consumer 

deal that ensures individual citizens will 
benefit.

By Simon Skillings and Lisa Fischer

→ Republished with permission from E3G 

and Energy Post

https://energypost.eu/a-new-eu-gas-market-must-expose-it-to-all-clean-energy-solutions-not-just-gas-on-gas/
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EMC
 - The Key of Integrating EU Solutions in 

China Building Energy Efficiency Market
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EPC (Energy Performance Contracting) 
or EMC (Energy Management 
Contracting) is a market mechanism 
whereby an ESCO (energy service 
company) provides energy retrofit 
services from an energy user and gets 
paid for the future energy savings. 
EMC was first introduced to China 
in 1998 and has become one of the 
most important drivers of China’s 

energy efficiency growth. The CNY 415 
billion Chinese EMC market in 2017 
represents more than half of the global 

EMC market. 

However, the industry sector 
accounts for more than 70% of the 
total domestic EMC market in China 
since 2005, while the building sector 

accounted for only 18% in 2011-

2016 (Zhang et al., 2018). This is not 
only due to the huge potential for 
energy saving in the industrial sector, 
but also the lower upfront cost and 

shorter investment period. By way of 
comparison, investment in EMC within 

the industrial sector is about 

CNY 2 000 per tonne of coal equivalent 

(tce), with a three year payback period, 
while in the building sector investment    

is CNY 4 000/tce with a five year 
payback period (Zhou et al., 2020). This 
means there is significant capacity for 
introduction of EMC into the building 
sector.

As EU-China energy cooperation 
develops in the private sector, many 
companies are aiming to introduce 

European technologies to the Chinese 

market. The high cost of these 
technologies means that financing is 
one of the biggest obstacles to this 

area of market development. Due to its 
convenience and reliability for energy 
users, EMC could be the ideal solution. 

The Chinese company Warmland, 
founded as a building sector ESCO 
in 2008, is one of the first ESCOs to 
introduce European building energy 
efficiency technologies to the Chinese 
market. It used EMC to finance these 
technologies and ensure they were 
affordable for Chinese consumers. We 
conducted a virtual interview with Mr 

Guangkui Pan, founder and CEO of 
Warmland, to learn about how EMC 

can be applied to the Chinese building 

energy efficiency sector. 

There are two main advantages.

• First, EMC provided a solution to the problem of financing a project in its early stages. Users are unwilling to 
pay for expensive technologies when the results are not yet known, but they will pay when they see the 
actual energy-saving effect. The ‘zero up-front investment’ of the EMC model is attractive to consumers. 
The ESCO finances the construction of projects that reduce energy consumption and cut costs and shares 
the benefits with energy users. Users do not need to pay upfront in order to save money, and the ESCO 
also reaps rewards. This is a win-win situation.

• Second, EMC is trusted by end users. End users don’t have an expertise in energy efficiency management. 
They cannot accurately evaluate the results of projects, and they need to turn to technicians for help. 
Under EMC, the end users pay according to the actual energy-saving effect, which is more reliable and 
convenient. This has been evident within our own business. Years ago, we had to provide users with 

illustrations to explain the EMC model, but now they have started to reach out actively to us for deals. 
They are getting to know and understand the EMC.

What is EMC’s main advantage compared with other market mechanisms?

Pan

http://www.warmland.com.cn/
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Our projects range in size from CNY 300 000 to CNY 5 000 000, with a static payback period of 3-5 years. There 
are three traditional financing methods.

• First, relying on the company’s own money, basically a combination of equity and liability. Most of the 
big and scaled up companies are likely to adopt this approach. Some companies also rely partly on 
government subsidies.

• Second, some state-owned or large companies will use their own funds to invest upfront in large projects.

• Third, using company’s own money to make rolling investments. Here, companies use the revenue from 
previous projects to invest in subsequent projects. This process takes longer than other approaches, and 
is adopted mainly by small and medium-sized companies. It’s also one major reason why the building 
sector EMC market has yet to be scaled up. Even if there were enough companies and projects in the 
market, too many companies are using this approach.

In fact, EMC works much the same in both sectors, and the payback periods are also similar. I think the 
main reason for the market difference is that the building sector consists mainly of private enterprises, with 
scattered projects and small capital structures, while clients from the industrial sector tend to have larger 
capital structures. A large-scale EMC project in the building sector might be worth CNY 10 million, yet one 
in the industrial sector could easily be as high as CNY 200 million. Large companies with plenty of capital are 
more willing to enter the industrial sector than the building sector. In addition, data collection from private 
enterprises is more difficult, which may lead to discrepancies between statistical results and actual market 
conditions. 

I think this situation will change in the next few years, because the domestic subsidy policies for the industrial 
sector have been withdrawn, while subsidy policies for the building sector have received strong support. 
The guidance offered by this type of policy will help to make the market more transparent. Although the 
market size in the industrial sector will definitely stay bigger than that of the building sector, a large number 
of companies and funds will choose to enter the building sector in the years to come, creating tremendous 
opportunities.

How does the ESCO get the funding if users don’t need to invest in advance?

According to some research, the building sector EMC market share is smaller than that of 

the industrial sector. How do you think this situation is likely to change in the future? 

Pan

Pan
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Yes. I have participated in a few industrial sector projects since 2015, but after doing some research I decided 
to quit, because there are big differences between the building and industrial sectors. 

• First, clients from the industrial sector often know more about energy efficiency technologies: these lie at 
the heart of the industrial sector, yet only act as auxiliary services in the building sector. Therefore, large 
industrial customers with sufficient resources (power plants, steel plants, etc.) often set up internal teams 
to deal with energy efficiency management. They are unlikely to adopt external services.

• Second, we are more willing to provide fully outsourced services. As I’ve said, industrial customers 
always understand more about energy efficiency management technologies than customers who work 
in construction. As a result, it is possible that our technology might be handled and even copied by 
industrial clients, which would bring trouble. We often see litigation between industrial customers and 
service companies. We don’t want this to happen.

• Third, the idea of EMC is still not fully understood by the Chinese market. Most users think of it simply 
as a way to fund projects, whereas in fact EMC is a whole system of management and service. Large 
customers that have no trouble with funding won’t use the ESCO’s external investment and related 
services if they think of it simply in terms of funding.

• Fourth, an industrial customer is much larger than an ESCO in terms of volume, technology, capital scale, 
and so on, which could make it difficult for ESCOs to negotiate and cooperate with them. Customers 
in the building sector are often much smaller in scale and have less mastery of energy efficiency 
technologies. Private ESCOs have more opportunity to solve problems for these users using professional 
methods and technologies.

The idea with EMC is to use contracts to solidify the relationship between customers and the ESCO. The ESCO 
invests in construction or upgrading of the energy efficiency systems, and then provides customers with 
long-term operating services. The investment represents only the early stage of EMC, while the operating 
services, which include all subsequent services, form the core. If the ESCO provides poor or non-existent 
services and the customer then manages the new systems as they always have done, the equipment will not 
be fully functional and the investment will be wasted. Even some ESCOs don’t understand the importance of 
the services. They start charging right after the completion of construction without offering any after service 
at all. When customers question the outcome, disputes can ensue. This is the main reason of the failure of 
some EMC projects. The costs of the services, including equipment maintenance, depreciation, and so on are 
paid by the ESCOs, and the rest of the revenue is shared between the customer and the ESCO in line with the 
contract. The ESCO will normally get a larger share of revenues during the contract period.

For the private sector companies that offer EMC in China, should they focus on the 

building sector for now?

Could you tell us more about services included in EMC? Many post-EMC projects didn’t 

operate as expected. Is it because of a lack of services?

Pan

Pan
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We had to refer to previous cases in earlier years. Now that our business is approaching maturity, we have 
identified two main solutions that have proved to be effective.

• The first method is based on technology. Energy consumption is related to technical parameters such as 
flow rate and calorific value. We can benchmark these technical parameters to measure the actual energy 
savings.

• The second relates to finance. Customers have historic energy consumption data. We take this data as 
a baseline, and then compare the new projects with that baseline to get an accurate measure of the 

results. For example, the year before we stepped in, a building used USD 10 million in energy. That 
figure has been cut to USD 8 million. The USD 2 million represents the value of the project and is shared 
between the customer and the ESCO. These methods will be written into the contracts.

 First, we make technical calculations, looking at factors such as the power of the machines in the early design. 
The value added when we decrease the power from 1 000kW to 800kW is clear. Second, we have projects 
in almost every latitude of China. The various factors, data, and models in these cases can help us evaluate 
new projects. Finally, we can understand the customer’s energy consumption through the customer’s invoice. 
Taking all these aspects into account, we conduct data analysis in the early stages, come up with a relatively 
reasonable index, agree on a fault tolerance range, and make upward or downward adjustments based on 
a consensus of both parties within a certain period of time. This approach can effectively avoid risks. As we 
expand our business, risk management skills will become increasingly well-established. Every company has its 
own method of risk management and control: this is just our approach.

 In general, although Europe and the United States have the most advanced technologies in specific fields, 
it is the Chinese market that has the ability to integrate these technologies due to China’s large market size. 
Take the German company I worked with as an example. For the past 10 years or so, its sales have stayed at 
EUR 20 million. Yet a single province in China can match that market size. China is also a world leader in EMC 
applications. In Europe, The EMC model has been talked about for a long time, yet due to the market size, it 
hasn’t been sufficiently applied in industry. EMC is still being used mainly to help customers save money, and 
not enough work has been done on services and management, as I mentioned before. It’s rare, too, to find 
EMC being used for public buildings.

How would you evaluate the result of the projects? 

How do you manage the risk of these projects? 

How does EMC in China compare with EMC in the European market? 

Pan

Pan

Pan
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First, cost is always the biggest obstacle to non-governmental technical cooperation between China and 
Europe. Companies face a lot of additional fees, such as materials, technology, intellectual property rights, 
tariffs, transportation, miscellaneous fees, and so on when they try to introduce European products to China. 
Prices for these products can rise up to 10 times or more when going through dealers in China. Private 
companies are all about profit, and they would never be willing to pay such high prices. However, under the 
EMC model, this part of the price is borne by the ESCO and the user pays for the energy-saving effect, so 
that the high price of European technology can be absorbed. Of course, the amount that EMC can absorb is 
limited, and the model also needs promotion and support from all the governments involved.

Second, EMC can help private enterprises to think about long-term benefits. For example, more than 95% of 
Chinese companies use normal pipes in their waterway systems, but our company insists on using stainless 
steel, which is 10 times more expensive. In the short term, this will undoubtedly increase the cost, but in 
the long term, we won’t need to worry about pipes anymore. This spirit of pursuing details and striving for 
perfection impresses our customers. It is fully in alignment with the EMC concept, which is to provide a long-
term service for customers. Although European technologies are more expensive than domestic ones, they 
are better at solving problems and meeting customers’ needs, so they should be adopted. The EMC model 
provides the best solution for ESCO companies to apply these technologies.

 I think I have three pieces of advice.

• First, the private sector doesn’t have as many information sources as the state sector. We need to actively 
participate in exhibitions and events, and be demand-oriented on the events. For example, we identified 
the current radiant heating business because we’ve been actively searching for solutions to tall spaces 
and outdoor spaces heating for years. Private enterprises have to stay practical if they want to be part of 
this cross-border cooperation.

• Second, Chinese private enterprises need to respect intellectual property rights, pay attention to the 
interests of customers, and stop copying technology from others while flagging it as ‘digestion and 
absorption’.

• Third, European companies also need to adjust their strategies. There are huge differences between the 
market environment in China and its counterpart in Europe. If they want to scale up their business in 
China and make the fullest use of their technology, they should no longer regard China simply as a sales 
target. They’d do better to develop their supply chains in China, make use of China’s advantages, and 
strive to reduce the additional fees, so as to achieve full localisation in China.

By Brian Yang

ECECP Junior Postgraduate Fellow

Contributed by Guangkui Pan, founder and CEO of Warmland

From a private sector perspective, how do you think EMC could contribute to EU-China 

cooperation? 

Please give other private enterprises some advice about how to take part in EU-China 

cooperation.

Pan

Pan

mailto:Brian.yang%40ececp.eu?subject=
http://www.ti-solar.com/
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In December and January 2020, at the 
height of winter, the most extensive 

power rationing to be implemented in 
China for a decade was introduced in 

central and eastern China. This came as 

a surprise to international observers: 
China’s coal-power sector has run over 

What caused the winter power rationing 
in central and eastern China?

capacity for years. Average utilisation 
rates have dropped below 50% 
nationwide and are as low as 20% in 
some provinces

1
.

Rationing in Zhejiang, Jiangxi and 
Hunan provinces raised speculation 

that coal supply may have been 
impacted by an embargo on Australian 
imports introduced by central 
government in October 2020. Before 
the embargo, however, Australian 
exports accounted for less than 3% 
of coal used for power generation in 

Even as record cold temperatures were recorded in Europe and beyond in December 2020 and January 2021, 
China introduced power rationing in parts of the country. Media headlines pointed the finger at China’s 
embargo on Australian coal imports. But do the problems lie closer to home?

1    Carbon Brief: https://www.carbonbrief.org/analysis-will-china-build-hundreds-of-new-coal-plants-in-the-2020s
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China. While coastal Zhejiang was a key 
consumer of Australian coal and Jiangxi 
receives some via river-borne trade, 

landlocked Hunan is more dependent 
on domestic coal.

Several factors led to the rationing. 
First, the rapid recovery of the Chinese 

economy post Covid-19. Second, 
an especially cold winter in central 
China. Third, insufficient transmission 
infrastructure. And fourth, strict energy 
efficiency targets.

While strict Covid-19 lockdowns 
impacted economic activity in the first 
quarter of 2020, stimulus measures 
led a quick recovery, with year-on-
year growth reaching 6.5% by the 
end of 2020. Electricity generation in 
December was over 9% higher year-
on-year after being around 5% lower 
in the first quarter2

. The provinces 

affected by power rationing saw a 
surge in demand in December due to 

increased economic activity and cold 
temperatures.

High winter demand masks the low 
level of utilisation overall and the 
persistence of a development model 

where heavy industry and coal power 
are subsidised with cheap finance. The 
model worked in the decade leading up 
to the global financial crisis as Chinese 
exports surged — but demand has 

flatlined and local governments have 
failed to adapt.

Prior to the pandemic, China’s coal-

fired power stations ran at about 50% 
of capacity3, and by late 2020 that 
figure had fallen to 40% in Zhejiang and 
Hunan

4. At these levels, much of the 
coal-fired power generation will only be 
needed at times of peak demand. This 
is set to decline further as renewables 

continue their rapid growth. China’s 
electricity pricing mechanism does 
not provide peak pricing to incentivise 
operators’ readiness to ramp up if 

called upon, leading to a supply crunch 
once the post-Covid-19 industrial surge 
kicked in.

Temperatures in the affected regions 
were between 2 and 4 degrees lower 

than average during late December 

and early January. Jiangxi’s capital 
Nanchang saw temperatures 6 degrees 

lower than at the same time in 2019. 
According to central government 
planning in the 1950s, cities north 
of Qinling Mountains and Huai 

River., roughly the 33rd parallel are 
extensively fitted out with centralised 
community heating5

. Those located 

just south of the heating line are 
excluded, however, despite still facing 
very cold conditions in winter. As these 
areas develop, residents are spending 

increasing amounts on stand-alone 

heating. This contributes to a very 
significant spike in power demand on 
cold days.

In December, Hunan saw a peak load 
of over 33 gigawatts (GW) — over 10% 
higher than that seen the previous 

year and exceeding local dispatchable 
generation capacity by about 4GW6

. 

On 7 January, Jiangxi saw a peak load 
of 28GW — about 16% higher than a 
year earlier, and roughly 6GW beyond 
dispatchable capacity. 

At least 4GW of Hunan’s coal-fired 
power plants were offline due to what 
was described as technical faults, 

though there is speculation that 
operators were refusing to operate at 

a loss due to high coal prices. Hydro, 
solar and wind power output were also 

impacted by the cold weather7
.

The central grid region, to which 

Hunan and Jiangxi belong, has 330GW 

of thermal and hydropower, and 
should be able to cope with an overall 

peak load of 164GW8. But the grid is 
not as well integrated internally or 
connected externally as it should be. 
Hunan has one 8GW ultra-high voltage 

(UHV) line importing power from 
Gansu province (though to date it has 
been under-utilised, only up to 5GW9). 
Jiangxi has 2.6GW of ex-province 

connection, which was at full capacity 

2    NBS: data.stats.gov.cn

3    CEC: 2019年电力统计基本数据一览表
4    https://www.sohu.com/a/439488898_114984
5    https://www.theworldofchinese.com/2020/04/hearth-warming/
6    Caixin: https://www.caixinglobal.com/2020-12-28/cover-story-why-the-lights-are-going-out-in-china-101643910.html
7    https://asia.nikkei.com/Spotlight/Caixin/Why-the-lights-are-going-out-in-China
8    https://asia.nikkei.com/Spotlight/Caixin/Why-the-lights-are-going-out-in-China
9    https://baijiahao.baidu.com/s?id=1675519349587046285

https://www.eastasiaforum.org/2020/11/17/putting-chinas-economy-back-to-work/
https://www.eastasiaforum.org/2020/05/13/the-renewable-energy-transition-is-coming-to-asia/
data.stats.gov.cn
https://www.cec.org.cn/detail/index.html%3F3-292822
https://www.sohu.com/a/439488898_114984
https://www.theworldofchinese.com/2020/04/hearth-warming/
https://www.caixinglobal.com/2020-12-28/cover-story-why-the-lights-are-going-out-in-china-101643910.html%0D
https://asia.nikkei.com/Spotlight/Caixin/Why-the-lights-are-going-out-in-China
https://asia.nikkei.com/Spotlight/Caixin/Why-the-lights-are-going-out-in-China%0D
https://baijiahao.baidu.com/s%3Fid%3D1675519349587046285%0D


43

Market 

at the time of the rationing. There 
are plans to increase this capacity in 
coming years, with UHV transmission 
lines linking Jiangxi with hydropower 
in Hubei. A new line from Changsha 
in Hunan to Nanchang in Jiangxi was 

announced a week after the winter 
supply situation became acute. 
Together, these investments should 

add some stability to the central grid. 
Nevertheless, further strengthening of 

the intra-grid transmission would help 

to avoid such situations in the future. 
Sichuan and Hubei, for example, both 

have substantial hydropower resources 
which could better support Hunan and 
Jiangxi.

Hunan said it was entering a ‘state 

of war’ to deal with power issues, 

requiring industrial and commercial 

users to avoid consumption during 
peak hours. Jiangxi also intervened to 
shave morning and evening peak loads, 
asking companies to reduce usage, 
limiting street and other lighting and 
quoting national policy on the need 
to limit unreasonable demand for 

electricity.

In Zhejiang, the heaviest restrictions 
on power usage were in the city of 
Yiwu, home to the world’s largest 

wholesale market, branded ‘The 
World’s Supermarket’. The provincial 
government issued special restrictions 

between 12 and 31 December, 

intended to help ‘win the energy battle’ 
to improve energy efficiency and 
control total energy consumption10

. 

It included electricity quotas for 
organisations, from government 
departments to karaoke bars. Some 
factories were closed temporarily, 
while some essential production had to 
use diesel generators.

However, rather than facing an explicit 

capacity shortage, Zhejiang’s measures 
were self-imposed. A Yiwu city official 
commented that the measures 

were introduced because of ‘energy 
conservation and emission reduction 
policies’. The Zhejiang government’s 
2018 targets were to achieve 

reductions in energy consumption 
across the economy equal to 2 million 
tce by the end of 202011. Four of 
Zhejiang’s 11 regional governments 
failed to meet their targets in 2019. 
Several cities saw their heating supply 
rationed as a result, but Yiwu was hit 
hardest: it was asked to limit power 
consumption by about one third of 
the normal level during mid to late 

December.

The arbitrary nature of the year-end 
targets seems especially harsh given 
that in February and March 2020 
Zhejiang asked companies to run 
appliances all day, regardless of need12

, 

10    https://edition.cnn.com/2020/12/25/business/china-power-shortage-intl-hnk-dst/index.html
11    http://fzggw.zj.gov.cn/art/2018/10/19/art_1229123351_581187.html
12    https://www.zaobao.com.sg/zfinance/news/story20200304-1034088

to demonstrate that the local economy 
was getting back on its feet after the 
Covid-19 emergency. A more rational 
approach would involve incentivising 
and investing in systemic reform, 
rather than using such rigid top-down 

measures.

The first sign of power rationing in 
many years in China had little to do 
with Australian coal. Rather, it is linked 
with the need to reform China’s energy 
governance so that it can respond 

more effectively to market signals, and 
increase its efficiency and reliability. 
Add to that a particularly severe 
cold snap and the challenges were 

significant. As China works to achieve 
its goals for carbon use to peak before 
2030 and for carbon neutrality by 
2060, investment in grid infrastructure 

will be required to provide stability as 
more renewables are brought online. 

Luckily, this is in line with the central 
government’s agenda for shifting the 
growth model and is likely to receive 
much attention during the 14th Five-
Year Plan period.

By Huw Slater

Senior Consultant 
(Lead Climate Specialist) at ICF

https://edition.cnn.com/2020/12/25/business/china-power-shortage-intl-hnk-dst/index.html
http://fzggw.zj.gov.cn/art/2018/10/19/art_1229123351_581187.html
https://www.zaobao.com.sg/zfinance/news/story20200304-1034088
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Building automation systems – 
the low-hanging fruit in energy efficiency

‘How come buildings consume so 

much energy, but often inside we don’t 
feel very comfortable?,’ asked four 
young entrepreneurs in 2015. They 
went on to found Enerbrain in Turin, 

Italy - one of Europe’s most polluted 
cities. Using AI-supported algorithms, 
Enerbrain can improve management 

of heating, cooling, and ventilation 
systems, reducing energy consumption 
by up to 30% and delivering improved 
comfort and air quality inside buildings. 
Currently, buildings in the EU account 
for 40% of energy usage and for 36% 
of greenhouse gas emissions (European 

Commission, 2020).

One of the biggest drivers of energy 
consumption

The EU estimates that renovating 
old buildings could reduce the EU’s 

energy consumption by 5% to 6% 
and CO2 emissions by 5%. However, 
real progress in energy efficiency is 
disappointingly slow: as of 2020, 75% 

of buildings in the EU remained energy 
inefficient (European Commission, 

2020). Insufficient investment and 
weak political commitment are 
among the main factors behind 

the fact that 15 out of 

27 EU countries 

scored low in 

their energy efficiency policies. With 
85% of the EU’s building stock having 
been built before 2001, and only 
1% of buildings undergoing energy 
efficient renovation every year, the 
sector has a long way to go. Yet a 
widespread greening of the buildings 

sector through energy efficiency has 
the potential to reduce energy poverty, 
help integrate renewable energy, 
create up to 1.2 million jobs in 2021-

23 (mostly in Europe due to available 
funding), and bring the buildings sector 

into the digital age (IEA, 2020). 
Policy strategies and stimulus 

packages, such as the 
‘renovation wave’ 

https://www.enerbrain.com/
https://ec.europa.eu/info/news/focus-energy-efficiency-buildings-2020-feb-17_en
https://ec.europa.eu/info/news/focus-energy-efficiency-buildings-2020-feb-17_en
https://ec.europa.eu/info/news/focus-energy-efficiency-buildings-2020-feb-17_en
https://ec.europa.eu/info/news/focus-energy-efficiency-buildings-2020-feb-17_en
https://ec.europa.eu/info/news/focus-energy-efficiency-buildings-2020-feb-17_en
https://eur-lex.europa.eu/legal-content/EN/TXT/%3Fqid%3D1603122220757%26uri%3DCELEX:52020DC0662
https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/renovation-wave_en
https://www.iea.org/reports/energy-efficiency-2020/buildings
https://eur-lex.europa.eu/legal-content/EN/TXT/%3Fqid%3D1603122220757%26uri%3DCELEX:52020DC0662
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put forward by the EU Commission in 
October 2020, are set to play a crucial 
role in unlocking the potential of 
energy efficiency in buildings.

The low-hanging fruit 

When it comes to energy efficient 
solutions that can be adopted almost 
immediately without large upfront 
investment or physical renovations, 
building automation systems (BAS) 
are a low hanging fruit. BAS are virtual 
platforms that connect and improve 
the interaction of devices in buildings, 
using data from sensors throughout 

the building. ’For everyone, indoor 
climate is priority number one. 
Sometimes clients are afraid that 
if we’re optimising energy 
efficiency, it will lower 
indoor climate quality. 
At the same time, most 
clients are only willing 
to pay for energy 
savings,’ says Imre-

Gustav Vellamaa, co-founder and chief 

financial officer at R8tech. R8tech, a 

company based in Tallinn, Estonia, is 
creating AI algorithms to automatically 
control Heating-Ventilating-Air Cooling 
(HVAC) systems of buildings and 
achieve energy cost savings and CO2 

emission reductions. 

This real-time smart management 
of buildings ensures that energy 
is consumed when and where it is 

needed, reduces peak loads through 
demand response, and pinpoints 

maintenance issues (IEA, 2017). It 
could cut energy consumption by 30% 
on average. According to IEA (2017), 
smart energy management has the 

potential to cut total energy use in 
residential and commercial 

buildings by around 
10% by 2040. 
Enerbrain and 

https://r8tech.io/
https://www.iea.org/reports/digitalisation-and-energy
https://www.iea.org/reports/digitalisation-and-energy
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R8tech have demonstrated even higher 

reductions in energy use. ‘We have a 

strong experience from over 

650 000m
2
 of commercial buildings. 

The average total energy savings 
achieved by R8tech are around 
13.5%, but can sometimes reach 
over 30%,’ says Vellamaa. Enerbrain 

reports similar figures. ‘On average, 
we can achieve around 30% savings, 
depending on the building. Sometimes, 
we can achieve up to 50% savings. In 
other cases, it’s less, maybe 15%,’ says 
Stephanie Aumann, marketing director 
at Enerbrain.

Apart from an increase in user 
comfort, the key driver behind BAS is 
the promise of cost reductions. While 
the initial investment costs may seem 
high, they compare favorably to direct 
retrofitting. It is worth recalling that 
the operational costs of a building 
over its lifetime are about seven times 
the initial construction cost. Buildings 
need to be designed holistically, 
the focus being on minimising 

operational costs rather than the initial 
investment. Often, the solutions pay 
for themselves. ‘We have two different 
payment models. One depends directly 
on energy savings and the other is a 
fixed fee. This fixed fee is also more or 
less half of the savings. That means we 

always have to prove how much we 
have saved,’ says Vellamaa. 

Data is crucial 

The effect of optimising cost reductions 
is influenced by the quality and 
management of the rocketing amount 
of data now generated by modern 
buildings. ‘It is unbelievable how much 
data is available that is mostly unused. 
Modern buildings have thousands 

of data points delivering info 24/7. 
According to some statistics, every 
third component of buildings’ HVAC 
systems is underperforming due to 
mechanical failures, human error, and 

unused data,’ explains Vellamaa. While 

R8tech is focusing on modern buildings 

that already provide all the data the 
company needs for the optimisation 
process, Enerbrain takes a different 
approach. Because not all buildings 
provide the data that their optimisation 
process requires, the company uses its 
own sensors to collect data. 

An illustration of a Building Automation system
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After data collection, it needs to be 
transformed into a suitable format, and 

typical usage patterns identified. This 
is followed by post-mining, a process 
in which useful rules are identified and 
interpreted to improve the building 

performance. However, according to a 

KPMG study in 2019, only 25% of real 
estate companies had a strategy to 
manage their data, while a third had 

no strategy at all. In a survey, 97% of 
respondents believed that digital and 

technological innovation would impact 
their business, but their readiness was 

only 5 or less on a scale of 1 to 10. 

The world’s best building operator

‘It is clear that human intelligence is 
not able to use the available data in 

the most efficient way and thus the 
role of artificial intelligence is growing 
continuously,’ explains Vellamaa, who 
compares the situation to a famous 
chess game in 1997, when a computer, 
Deep Blue, defeated a world chess 
champion for the first time. ‘Now we 
have a digital operator that is able to 

win against any world-beating building 
operator. Humans are simply unable 
to do thousands of calculations per 
second. But artificial intelligence 
always works 24h/day and is able to 
make all these calculations literally in 
one second. For example, we had a 
pilot in one 25 000m

2 office building 
in Tallinn. The building had over 3 000 

mechanical components and 50 000 

data points. In around four months, our 
system made over 600 000 changes 
in HVAC components. As a result, we 
were able to save over 30% of energy. 
Of course, this is an extreme case, 
but tens of thousands of changes are 

pretty common,’ says Vellamaa.

However, creating algorithms that 
serve the needs of the customers 

takes time and experience. ‘It is called 
‘artificial intelligence’, but it is mainly 
driven by humans. You need to have 
a lot of practical, concrete experience 
in applying AI solutions, this cannot 
be learned overnight. More and more 

startups are emerging, but we have 

already gained sector experience for 
five years. So, the main differentiator 
for us is that we have firsthand 
knowledge of the sector and the 
algorithms,’ explains Aumann.

Revolution in a conservative 
sector

Even though energy efficiency 
solutions make sense both financially 
and environmentally, a significant 
behavioural change is needed before 

their adoption becomes widespread. 
‘The biggest bottleneck for us is the 
readiness of people for such a new 

solution, because commercial real 
estate is a conservative sector,’ says 
Vellamaa. 

Digitalisation in the building sector is 
still in its infancy. ‘We had the luck, 
via personal contacts, to reach some 

high-profile clients, because we just 
talked to the right people and they 
saw the potential,’ explains Aumann. 
In 2020, the company won the Start 

Up Energy Transition (SET) Award, an 

international competition for startups 
and young companies worldwide who 
are working on ideas affecting global 
energy transition and climate change.

Perceptions are shifting slowly, as 
more building owners comprehend the 

huge potential that lies within a data-

driven optimisation of their buildings. 
‘Internationally, we are expanding 
quite fast, not only in the EU but also 
in the Middle East. We can do remote 

installations, so Enerbrain is not 
limited by geography,’ says Aumann. 
R8tech has started activities in many 
European countries as well as in Latin 
America. ‘We have 13 people in the 
main office and area managers in eight 
countries now. Our short-term goal is 
to have strong client portfolios in our 
current markets. In terms of the bigger 
picture, our goal is to become a global 

company,’ says Vellamaa.

Given that the current building stock 
is set to last until at least 2050, its 
energy performance has a key role 
to play in meeting the 2050 carbon 
neutrality pledge. Despite the slow 
progress, some EU member states are 

making steady headway. That progress 
has already started to spill over into 
other related sectors such as finance, 
where investments into buildings 

are increasingly tied to their energy 
performance. In countries such as 
the Netherlands, obtaining a loan for 

unsustainable buildings is challenging. ‘I 
think other countries will follow soon,’ 
says Vellamaa. The EU is pushing for 
ambitious targets to renovate 35 million 
buildings by 2030. Building automation 
systems are set to maximise efficiency 
in new, renovated, and old buildings 

while paying for themselves in savings.

By Helena Uhde  and Veronika Spurná  

ECECP Junior Postgraduate Fellows

https://www.startup-energy-transition.com/set-award-2020-five-start-ups-honoured-in-the-fields-of-climate-protection-and-energy-transition/
https://www.startup-energy-transition.com/set-award-2020-five-start-ups-honoured-in-the-fields-of-climate-protection-and-energy-transition/
mailto:Helena.uhde%40ececp.eu?subject=
mailto:Veronika.Spurna%40ececp.eu?subject=
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Pump it up: how China can speed up global 
decarbonisation using heat pumps 

Heat pumps are key to the decarbonisation of buildings, but numbers are far behind what is 
needed. In China, heat pumps already benefit from policy support, favourable economics, a 
growing market and improving manufacturing. Smart district heating projects prove that the 
country is in pole position to become the world leader in heat pumps, reports Markus Fischer.
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After a winter that saw record cold 
temperatures in places from Madrid to 

Qingdao, the heating season is slowly 
coming to an end in the northern 

hemisphere. While reliable heating 
is important during frosty days, fossil 
fuelled heating contributes to climate 
change, which in turn makes extreme 
weather events more likely. Heat 
pumps are an attractive solution by 
providing reliable warmth without 

disturbing the planet’s weather 

patterns. 

Heat pumps’ contribution to 
decarbonisation

Heat pumps are vital to meet the 

world’s climate goals. Greenhouse 

gas emissions from buildings have 

more than doubled over the last 50 

years and now make up 20% of total 
emissions

1.One third of the sector’s 
emissions result directly from energy 
use in buildings, a high proportion of 
which comes from heating (Figure 1).

Heat pumps could drastically reduce 
heating-related emissions from 
buildings. To begin with, heat pumps 

run on electricity, which is increasingly 
generated by zero-carbon sources. 
According to American consulting 
company McKinsey & Co, more than 
50% of global power generation will 
come from renewables by 20352

. 

Systems already exist that combine, for 
example, rooftop photovoltaic panels 
with a heat pump. Large-scale 

1　IPCC Fifth Assessment Report, 2014.
2　McKinsey & Co. Global Energy Perspectives  
      2021.

projects power central heating heat 
pumps using wind power. Under this 

system, heat can even be used to store 
intermittent renewables. Overall, it is 
much easier to fully decarbonise a heat 
pump using electricity, than it is to 
decarbonise coal or gas-fired heating 
systems. 

Heat pumps are extremely energy 
efficient because they make use of 
ambient energy (i.e. heat stored in the 
ground, the air, or in a water source). 
The Seasonal Performance Factor(SPF) 
describes the ratio of heat output to 
the electricity needed by the pump. 

SPF =
total heat energy output per year (in KWh)

total electricity input per year (in KWh)

Heat pumps explained:

Heat pumps use a liquid (i.e. refrigerant) to absorb energy from 
ambient sources such as the air, the ground, or a water source. 

By using the same thermodynamic principles as refrigerators, heat 

pumps then compress the coolant to raise its temperature and make it 

available for hot water and space heating.

Figure 1: Global energy consumption in buildings in 2010 according to end-use (IPCC, IEA)
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According to the IEA, ‘the typical SPF 
of heat pumps has increased steadily 
since 2010 to nearly 4 today for most 
space heating applications, and is 
common to reach factors of 4.5 or 

higher, especially in relatively mild 
climates such as the Mediterranean 

region and central and southern 

China
3.’ In other words, with every 

1kWh of energy used (in the form of 
electricity), the heat pump will produce 
4kWh to 5kWh of energy to heat the 
building. 

Although heat pumps are an efficient 
and environmentally friendly 
technology, their deployment needs 
to scale up. Conventional technologies 
accounted for three quarters of 

heating equipment sold in 2019. 
The IEA estimates that, to meet the 

Paris Climate Agreement, ‘the share 
of clean heating technologies – heat 
pumps, district heating, renewable and 
hydrogen-based heating – needs to 
more than double to 50% of sales by 
2030’. Heat pumps need to go up from 

currently 5% to 22%4 (Figure 2).

Heat pumps in China

China is well positioned to drive a 
global deployment of heat pumps, for 
five reasons. First, the CO2 reduction 
potential is enormous. In 2019, China 
was responsible for around 17% of the 
world’s building sector emissions, thus 

making it one of the highest-emitting 
regions

5. This is because heating in 
China is fuelled by carbon-intensive 
sources. In 2018, over 95% of heat 
generation came from fossil fuels, 

with coal accounting for over 80%6
.

Replacing existing coal heating with 
heat pumps – while decarbonising the 
power sector – is an effective measure 
to reach the carbon neutrality goal 
President Xi announced at the UN 

General Assembly in September 2020. 

Second, China has strong policy support 
for heat pumps. The draft outline of 
the 14th five-year plan states that 
‘clean heating will account for 70% of 
all heating in northern China’. In 2017, 
the Chinese Ministry of Environmental 
Protection introduced support for air-
source heat pumps across numerous 

provinces. Subsidies range from CNY 

24 000 to CNY 29 000 (USD 3 700 to    
4 500) per household in Beijing, Tianjin 
and Shanxi. There is also support for 

ground-source heat pumps, in the form 

Figure 2: Heating technology sales in a scenario in line with the world’s climate goals 2010-2030 (IEA)

3    IEA 2020. Heat Pumps Analysis Report.
4    ibid. 
5    BloombergNEF 2020. BNEF New Energy Outlook.
6    IEA 2021. IEA Online Data Services.
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of ‘complementary subsidies’ (CNY 35/
m

2 to CNY 70/m2) for other areas such 
as Jilin, Chongqing and Nanjing

7
.

Additionally, China’s regulatory 
environment supports electrification. 
In many countries, electricity prices 
are more than twice as high as 

prices for heating oil or gas, which 
makes heat pumps less competitive. 
In China, however, electrification 
policies have been pushed forward 

and implemented at the provincial and 

municipal level, with many support 
mechanisms focusing on replacing coal 

with electric heating. Fifteen provinces 
have adopted temporal electricity 
pricing (e.g. peak-and-valley or time-of-
use) structures to encourage electric 
heating. Among them, northern 
provinces including Beijing, Tianjin and 
Shanxi have even introduced separate 

metering for electric heating devices, 
while Hebei offers the lowest tiered 
electricity price during the heating 
season

8
.

Third, heat pumps in China benefit 
from favourable economics. When 

compared to countries from North 

America to Europe, China  ̶  in 
particular its North Central region   ̶ has 
one of the lowest accumulated cost of 

heating with air-source heat pumps, 
making it competitive with gas heating. 
Furthermore, the payback period for 
new heat pumps in China’s densely 

populated North East region is only 20 
years, compared to over 50 years in 
the US or the UK

9
.

Fourth, China’s heat pump market is 
the largest worldwide, accounting for 
28% of global sales10. In 2019, heat 
pump sales amounted to 3.3 million 

units. The market size is roughly USD 10 
billion, and it is set to reach USD 25.3 

billion by 202711. Western, Japanese/
Korean and Chinese manufacturers 

each account for roughly one third of 
the market12

.

Fifth, China has an established heat 
pump manufacturing base. Midea, 

Gree Electric and Haier are the three 

main heat pump manufacturers, but 

several other international and smaller 
Chinese companies have factories in 

the country too13. China also plays an 
important role in the supply chain, 
producing components such as 

compressors, electronics, valves, and 

others. For example, Sinochem Group 
is a leading supplier of heat pump 

refrigerants
14

. 

District-scale examples in China

The CO2 mitigation potential, policy 
support, favourable economics, large 

market size and manufacturing basis 
make China well-suited for heat pump 
deployment. 

While household units for heat pumps 

are popular across China, there are also 

several large-scale heat pump projects. 

‘Air source heat pumps are widely 
used in individual cooling and heating 
systems of commercial buildings and 
residential houses, while water source 
and ground source heat pumps are 

more common in district heating and 
cooling,’ says Leah Ting Nie, Associate 
Research Scientist at Engie Lab China. 
In other words, these large-scale 
systems use the technology of heat 
pumps to provide clean heating but 
can also be applied in reverse order for 

cooling. ‘Compared with conventional 
systems that use chillers and boilers 
for cooling and heating separately, 
the heat pump system integrates 
both cooling and heating functions to 
achieve cost-effective clean heating in 
winter,’ reports Leah Ting Nie.

A noted example of a water source 
heat pump is the District Heating and 
Cooling System in Shanghai EXPO Park. 
It uses the Huangpu River as a water 
source to provide a 5.28km2 area 
with heating and cooling. The system 
brings energy savings of 6.1 tonnes of 
coal equivalent and mitigates 12 609 
tonnes of CO2 emissions

15. Another 
large-scale project is in Nanjing, Jiangsu 

Province. It is a water-source heat 
pump equipped with an ice storage 

system. This thermal storage can 
produce ice within hours using excess 

7       IEA 2020. Heat Pumps Analysis Report.
8       China Electricity Council 2020. China Power Report 2020.
9       BloombergNEF 2020. BNEF New Energy Outlook.
10     Global Market Insights (2020), Global Heat Pump Market, 2020-2026.
11     ReportLinker 2020. Global Heat Pumps Industry Markets Report.
12     Frost & Sullivan 2012. China HVAC and Heat Pump Market Report. 
13     ibid.
14    UK Department for Business, Energy, and Industrial Strategy 2020. Heat Pump Manufacturing Supply Chain Research Project Report. 
15    H. Liang, W. Long. 2012. Application of Community Energy Planning in Shanghai 2010 Expo Park. 
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renewable generation or off-peak 
demand, and can then use the ice for 

cooling without needing to consume 

electricity. The project in Nanjing is said 
to be the largest river water source 

heat pump district cooling and heating 
system with thermal energy storage in 
Asia16

.

There is also a well-known system in 
North China: the energy station of 
Xiqing Campus at Tianjin University 
of Technology. It is one of the earliest 
integrated energy systems in Tianjin, 
with a total heating/cooling area of 
0.18km2. The entire energy station 
integrates both a geothermal ground 

source heat pump and a water source 

heat pump, as well as a solar energy 
system and gas boilers. Tianjin has one 
of the largest potentials for geothermal 
heating in China, so ground source 
heat pump systems are widely used 
in the city. Although not all northern 
Chinese cities have geothermal 
resources as good as those in Tianjin, 

the development of innovative heat 
pump technology will further improve 
efficiency, making heat pump systems 
suitable for more regions in North 

China, even the ones with very low 
winter temperatures

17
.

‘District heating and cooling systems 
improve energy efficiency, reduce 
energy cost, increase the adoption of 
renewable energies through systems 
integration, mitigate urban heat island 
effects, and contribute to achieving 
China’s net zero emissions goals,’ says 
Leah Ting Nie. ‘In addition, district 

heating and cooling systems have 
great business potential in the Chinese 
market.’ The advantages of such 
systems can be enhanced by combining 
them with innovative technologies 
such as ground or water source heat 

pumps, she says.

The road ahead 

With grid parity being reached in 
renewable electricity, and rapid 
innovation in zero emissions 
transportation, clean heating is likely 
to be the next frontier in decarbonising 
the global economy. China could 
become a world leader in clean 

heating thanks to its ground breaking 
deployment of heat pumps. Similar to 
solar PV and battery manufacturing, a 
made-in-China strategy for heat pumps 
could drive down costs and make the 
technology more competitive across 
the globe. 

China could also lead on innovation, 
promoting research to further 
improve district heating efficiency 
and integration with other sectors. At 
the same time, the marketing of heat 
pumps is ripe for development. Today, 
heat pumps are perceived as dull 

machines, hidden somewhere in the 

basement. A Chinese company could 
make heat pumps techy and stylish, 
just as Xiaomi has done for air purifiers.

Clean heating not only provides an 
opportunity for economic growth, 
but also enables humans to stabilise 

the climate, thus protecting the basis 

of the economy. When the planet 
heats up, it results in changing climate 

patterns which make extreme cold 
weather events more likely. Heat 
pumps will help us overcome the next 

heating seasons, not only by providing 
warmth in a changing climate, but also 

by doing so without emitting climate-
changing gases. 

By Markus Fischer

ECECP Junior Postgraduate Fellow

16     Interview with Leah Ting Nie.
17     Tianjin geothermal (hot spring) magazine 2018. 

mailto:markus.fisha%40gmail.com?subject=
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Biomimicry for global 
challenges:
Taking inspiration from 
mangroves to regenerate 
degraded land
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Innovating from the genius of 
nature

Since the dawn of humankind, the 
nature that surrounds us has provided 

a constant source of inspiration. 
Leonardo da Vinci, a man well ahead of 

his times, continuously explored nature 
and was inspired to invent machines 

that had never been seen before. 

Nowadays we have more knowledge 
and tools to investigate living systems. 
We have identified about 1.5 million 
species and it is estimated that a 
further eight million have yet to be 
discovered. The more we deepen our 

knowledge of nature, the more we find 
that the problems it faces are similar to 

the ones confronting our own society.  

Over the past four billion years of 
evolution, nature has learned how to 
thrive on a planet with finite resources: 
how to gather and store energy 
and water using them efficiently; 
how to manufacture at the ambient 

temperature and build structures using 

locally abundant materials; and how to 
build cooperative societies and make 
them adaptable and resilient to crisis. 

Nature has designed and built thriving 

and sustainable circular economies, 

known as ecosystems.

Like modern Leonardos, we can now 
take inspiration from living systems 
in order to fast track sustainable 
innovation.

Biomimicry can be defined as the 
practice of emulating natural forms, 
processes and ecosystems to solve 
problems. In a nutshell, it is the reverse 
engineering of living systems. 

Over the last 15 years, biomimicry has 
developed into a distinct discipline. 
It is sometimes understood to be 
embedded within the broader concept 

of nature-based solutions.  In fact, 
biomimicry does not utilise living 
systems but instead takes inspiration 
from them to stimulate the ideas 
generation process. 

Just as nature has had to solve all sorts 

of complex challenges, biomimicry 
can be applied to technological 

problems as well as social issues. It can 
prompt innovation (both radically ad 
incrementally) in products, processes, 
organisations, the built environment, 
systems for managing resources and 
related policies.

Bio-inspired solutions are all around us:

• high performing and sustainable 

materials inspired by shells, spider 
webs and natural enzymes.  

• innovative light but sturdy structures 
that emulate bones and skeletal 
systems. 

• passive temperature regulation 
systems inspired by termite mounds 
and plants’ evapotranspiration.

• optimised logistics systems that 
use algorithms based on the swarm 

intelligence of insects.

• improved solar, wind and wave 

energy, through the development 
of technology based on how plants 
track the sun and the efficient 
hydrodynamics of marine organisms.

The list could go on.

The general biomimicry approach

The key steps for a biomimicry 
approach are as follows:

• Formulate your problem: How can I 
dissipate heat?

• Reframe the challenge in biological 

terms: How does nature dissipate 
heat?

• Explore into biology: identify 
organisms which carry out that 
specific function: The toucan’s beak 
dissipates heat.

• Identify and describe natural 
mechanisms that perform the 

function: The inner fractal structure 
of the toucan’s beak has a large 
surface which dissipates heat.

• Translate these mechanisms into 

design principles understandable by 
innovators: A fractal structure with 
maximized surface/volume ratio.

• Apply the design principles to 
generate products: Innovative heat 
exchanges.

The key ingredients for a biomimicry 
approach are the following:

• A multi scale transdisciplinary 
research. You cannot solve a complex 

problem on your own.

• Consult biologists. They understand 
best how nature works.

The challenges

While bio-inspired research has 
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grown exponentially over the last 15 
years, bio-inspired successful market 
solutions are have not kept pace.  
There could be several reasons for this. 

Firstly, there is a general lack of 
awareness of biomimicry and its 
potential. Biomimicry remains outside 
the mainstream in the industrial 

sector and the educational sector in 
general. It occurs mainly in academic 
research or in institutions linked to 
universities. This limitation acts as a 
bar on investment and holds back the 
progress of a bio-inspired idea to the 

marketplace. 

Secondly, it can be difficult to replicate 
and scale up natural principles. Often, 
natural processes operate on a smaller 

scale and under milder conditions than 
those of human society. So, when we 
try to scale them up, natural principles 
may not be effective. Furthermore, an 
economically viable technology may 
not exist that can replicate natural 

processes. 

Yet these difficulties should not 
prevent the use of biomimicry as a 
framework for sustainable innovation. 
Rather, the study and exploration of 
living systems needs to be stepped 
up in order to investigate the range of 
solutions that nature has developed 
for similar problems at different 
scales and under different operating 
conditions. Furthermore, nature 
invites us to reflect on the scale of 
processes our society has adopted. 
Maybe some processes could be 
downscaled via decentralisation and 
distribution, reducing the intensity 

of their operating conditions and 
so becoming more adaptable and 

resilient. One such example is 
decentralised regional electricity (RE) 
systems. We are moving away from 
centralised high temperature coal 

power plants and landscape-changing 

hydroelectric plants to distributed and 
interconnected RE mini-grids. In so 
doing we achieve the same objective 
of producing and delivering energy 
but we achieve an adaptability and 
resilience that is typical of a networked 
energy system. 

Dedicated events, seminars and 

workshops could raise awareness 
among all sorts of decision-makers, 
in the private and public sectors, 

providing an explanation of biomimicry 
potential with solid case studies. 
Biomimicry needs to be incorporated 
into the educational curriculum in 
all schools and universities. This will 
encourage future generations to 
think of nature as a possible source of 
innovative solutions and to develop 
an ethical approach to product 

development, based on sustainability 
and the preservation of the ecosystem. 

A case study: The Mangrove 
Technology Platform

Planet s.a.s
1 has taken up the challenge 

of promoting and applying biomimicry. 
This involves assisting clients with 
product innovation, teaching the 
methodology, and creating their 
own bio-inspired products. One such 
example is the Mangrove Technology 
Platform (MTP).

Through MTP, Planet s.a.s is aiming to 

find a solution to a global challenge: 
how to regenerate degraded lands in 

arid or semi-arid areas where there 

is an abundance of salty water. The 
United Nations Convention to Combat 
Desertification (UNCCD) calls for land 
degradation neutrality by 2030. Around 
the world there are millions of hectares 

of degraded dry land where salty water 
is available. 

In order to address this highly 
complex challenge, biomimicry was 
employed at different levels. First, 
Planet s.a.s explored how seawater 

coastal ecosystems develop and grow. 
Ecosystems such as mangrove swamps 
develop gradually. The process starts 
with pioneer species, such as the 

mangrove tree (Avicennia marina), 
which has the ability to survive in 
salty water. It is the first plant to 
colonise such areas, and slowly creates 
conditions for other organisms to 
thrive. These in turn are able to access 

and store alternative freshwater 
resources such as air moisture, 

sporadic rainfall and occasional floods. 
Working together, these organisms 
eventually generate productive soil and 
build up a mature ecosystem. Building 
a thriving ecosystem is a progressive 
process, where cooperation among the 
different parts of the system is crucial 
for the mutual benefit of all. 

From this broad analogy, Planet 
s.a.s formulated the concept of the 

MTP: a system of technologies and 
processes working together in order 
to regenerate degraded land in arid 

regions where salty water is abundant. 

1 Founded in 2013 by Alessandro Villa and Alessandro Bianciardi, Planet s.a.s is a start-up based in Italy dedicated to bio-inspired innovation.

http://www.nogreenwithoutblue.org
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The MTP produces water and uses it 

efficiently to activate soil remediation.

To initiate and test the concept of the 
MTP, three elements were introduced: 

• A desalination system that replicates 
the function of the mangrove tree - a 
pioneer technological species which 

produces enough water to activate 
other sustainable land management 

practices. The system selected is a 
solar distillation technology (solar 
still), chosen for its simplicity and 
low cost. The design of the solar 

still takes inspiration from the 

capillary action of plants, how they 
optimise surface to volume ratio, 
how they intercept light, and how 
organisms regulate temperature. 

This innovative desalination unit 
also embeds other principles that 

occur in nature such as modularity, 
adaptability, use of locally available 
and recyclable materials and green 
energy (solar and gravity).

• Organic incubators/reforestation 
technologies. These technologies, 

developed by partners of Planet 
s.a.s, aim to facilitate the growth of 

seedlings and young trees in arid, 

degraded soils.

• An Internet of Things to optimise 
the system operation by means of 
monitoring and control.

A microscale MTP has been piloted in 
Cyprus (10 desalination units), while 
an upscaled version has been installed 

on the Greek island of Tinos (80 units), 
providing water for greenhouse use 

and salt for local industries (dairy, 
agriculture and the cosmetic sectors). 

The MTP has the potential to achieve 
the following:

MTP plant at Tinos Island (Greece). 
Modular solar desalination system 
to produce water for a greenhouse 

and salt, coupled with tree-growing 

technology

Organic Incubator made 
of natural fibres to assist 

seedling growth
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• Revegetation and reforestation of 
drylands.

• Reduction of soil salinity to regain 
soil productivity.

• Cultivation of food in greenhouses 
using smart agriculture.

• Reduction of brine disposal from 
reverse osmosis (RO) plants due to 
recovery of fresh water and salt.

• Salt production for local use.

All of these outcomes have the effect 
of restoring ecosystems and helping to 
achieve carbon neutrality.

The MTP vision

The MTP system developed and 
tested so far represents a first attempt 
to demonstrate the feasibility and 
scalability of the concepts. The vision 
now is to find other partners who could 
be brought into the system and help it 
expand its scalability and adaptability, 
introducing technologies and 

practices to gather and manage non-
conventional water resources (such as 
air moisture, rainfall, floodwater, waste 
water and so on) and introduce other 
sustainable land management practices 
to improve the soil and increase its 

productivity.

The goal is to develop an ecosystem 
that consists of connected components 

cooperating to achieve the same 
mutually beneficial objective.  

A bio-inspired society

As the challenges facing sustainable 
development increase, both public 

and private sectors need to look 
to nature to find out how to frame 
this complexity to find long lasting 
solutions. 

Development of biomimicry will spark 
new generations of innovators who 
are able to understand and appreciate 

ecosystems as entities that not only 
underpin our physical survival and 
mental health, but could also inspire 

solutions to current issues confronting 
sustainable development.

Ultimately, this approach will bring 
about the harmonisation of mankind’s 
development with nature, so that 

natural ecosystems can be restored 
and regenerated. Mankind forms part 
of those ecosystems and we depend 
on them for our future survival. 

By Alessandro Bianciardi

Co-founder of Planet s.a.s, 

biomimicry expert

        system already tested
- - - -  future expansion using additional technologies and practices

The MTP concept

mailto:alexbiancia%40hotmail.com?subject=
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CCUS 'gasphilic' process could double the 
conversion rate of CO2 into useful fuels

Carbon capture and storage (CCS) is proving very expensive. So rather than simply store the 
CO2 underground it’s better to turn it into something that you can sell. Hence, much work is 
being directed at turning CO2 into transportation fuels or chemical feedstocks by focussing on 
the science of reactive materials: the other chemicals in the soup, using different catalysts, and 
even designing the right nanostructures to maximise the results. MIT’s David Chandler explains 
how researchers there have, instead, brought to bear the science of fluid mechanics (including 
concepts used in the oil and gas industry) upon electrolytic fuel production. The new process 
makes sure the CO2 (dissolved in water) wraps itself around the catalyst, optimising the reaction 
and nearly doubling the rate of carbon conversion. In their experiments, ethylene, propanol, 

ethanol or hydrogen are produced. It’s another carbon capture solution proving itself in the lab. 
As with all the others, we need to see the best ones commercialised as soon as possible.

Boosting the efficiency of carbon 
capture and conversion systems. New 
design could speed reaction rates in 
electrochemical systems for pulling 
carbon out of power plant emissions. 

Systems for capturing and converting 
carbon dioxide from power plant 

emissions could be important 

tools for curbing climate change, 

but most are relatively inefficient 

and expensive. Now, researchers 

at MIT have developed a method 
that could significantly boost the 
performance of systems that use 
catalytic surfaces to enhance 
the rates of carbon-sequestering 

electrochemical reactions.

Such catalytic systems are an attractive 
option for carbon capture because they 
can produce useful, valuable products, 

such as transportation fuels or 
chemical feedstocks. This output can 
help to subsidise the process, offsetting 
the costs of reducing greenhouse gas 

emissions.

Using water to carry the CO2

In these systems, typically a stream of 
gas containing carbon dioxide passes 

through water to deliver carbon dioxide 
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stream of carbon dioxide-containing 

gases is mixed with water, either under 

pressure or by bubbling it through a 
container outfitted with electrodes of 
a catalyst material such as copper.  A 
voltage is then applied to promote 

chemical reactions producing carbon 
compounds that can be transformed 

into fuels or other products.

There are two challenges in such 

systems: the reaction can proceed so 
fast that it uses up the supply of carbon 
dioxide reaching the catalyst more 
quickly than it can be replenished; and 
if that happens, a competing reaction 
— the splitting of water into hydrogen 
and oxygen — can take over and sap 
much of the energy being put into the 
reaction.

Previous efforts to optimise these 
reactions by texturing the catalyst 
surfaces to increase the surface area 

for reactions had failed to deliver on 

their expectations, because the carbon 
dioxide supply to the surface couldn’t 
keep up with the increased reaction 
rate, thereby switching to hydrogen 
production over time.

The researchers addressed 

these problems through the 

use of a gas-attracting surface 
placed in close proximity to the 
catalyst material. This material 
is a specially textured ‘gasphilic,’ 
superhydrophobic material that repels 
water but allows a smooth layer of gas 
called a plastron to stay close along 
its surface. It keeps the incoming flow 
of carbon dioxide right up against the 

catalyst so that the desired carbon 
dioxide conversion reactions can be 
maximised.

By using dye-based pH indicators, the 
researchers were able to visualise 

carbon dioxide concentration gradients 
in the test cell and show that the 

for the electrochemical reaction. The 
movement through water is sluggish, 

which slows the rate of conversion of 

the carbon dioxide. The new design 

ensures that the carbon dioxide 

stream stays concentrated in the water 
right next to the catalyst surface. 
This concentration, the researchers 
have shown, can nearly double the 
performance of the system.

The results are described in the 

journal Cell Reports Physical Science in 
a paper by MIT postdoc Sami Khan, 
who is now an assistant professor at 

Simon Fraser University, along with MIT 
professors of mechanical engineering 

Kripa Varanasi and Yang Shao-Horn, 

and recent graduate Jonathan Hwang.

‘Carbon dioxide sequestration 
is the challenge of our times,’ 
Varanasi says. There are a number 
of approaches, including geological 

sequestration, ocean storage, 
mineralisation, and chemical 
conversion. When it comes to making 
useful, saleable products out of this 

greenhouse gas, electrochemical 

conversion is particularly promising, 
but it still needs improvements to 
become economically viable. ‘The goal 
of our work was to understand what’s 
the big bottleneck in this process, and 
to improve or mitigate that bottleneck,’ 
he says.

The big challenge

The bottleneck turned out to 
involve the delivery of the carbon 
dioxide to the catalytic surface that 
promotes the desired chemical 

transformations, the researchers found. 
In these electrochemical systems, the 

On the left, a bubble strikes a specially textured gas-attracting surface, and spreads 
out across the surface, while on the right a bubble strikes an untreated surface and 
just bounces away. The treated surface is used in the new work to keep the carbon 
dioxide close to a catalyst. / Credit: Varanasi Research Group
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enhanced concentration of carbon 
dioxide emanates from the plastron.

Making ethylene, propanol, 
ethanol or hydrogen

In a series of lab experiments using 
this setup, the rate of the carbon 

conversion reaction nearly doubled. It 
was also sustained over time, whereas 
in previous experiments the reaction 
quickly faded out. The system produced 
high rates of ethylene, propanol, and 
ethanol — a potential automotive fuel. 
Meanwhile, the competing hydrogen 
evolution was sharply curtailed. 
Although the new work makes it 
possible to fine-tune the system to 
produce the desired mix of product, 

in some applications, optimising for 
hydrogen production as a fuel might be 
the desired result, which can also be 

done.

‘The important metric is selectivity,’ 
Khan says, referring to the ability to 
generate valuable compounds that 

will be produced by a given mix of 
materials, textures, and voltages, and 

to adjust the configuration according 
to the desired output.

By concentrating the carbon dioxide 
next to the catalyst surface, the 
new system also produced two 
new potentially useful carbon 
compounds, acetone, and acetate, that 

had not previously been detected in 
any such electrochemical systems at 
appreciable rates.

In this initial laboratory work, a single 
strip of the hydrophobic, gas-attracting 
material was placed next to a single 

copper electrode, but in future work a 

practical device might be made using a 
dense set of interleaved pairs of plates, 

Varanasi suggests.

Compared to previous work on 
electrochemical carbon reduction with 
nanostructure catalysts, Varanasi says, 
‘we significantly outperform them all, 
because even though it’s the same 

catalyst, it’s how we are delivering the 
carbon dioxide that changes the game.’

Bringing ‘fluid mechanics’ to CCUS

‘This is a completely innovative way 
of feeding carbon dioxide into an 

electrolyser,’ says Ifan Stephens, a 
professor of materials engineering at 

Imperial College London, who was 
not connected to this research. ‘The 

authors translate fluid mechanics 
concepts used in the oil and gas 

industry to electrolytic fuel production. 
I think this kind of cross-fertilisation 
from different fields is very exciting.’

Stephens adds, ‘Carbon 

dioxide reduction has a great 
potential as a way of making platform 
chemicals, such as ethylene, from 
waste electricity, water, and carbon 
dioxide. Ethylene is currently formed 
by cracking long chain hydrocarbons 
from fossil fuels; its production emits 
copious amounts of carbon dioxide to 

the atmosphere. This method could 

potentially lead to more efficient 
carbon dioxide reduction, which could 
eventually move our society away from 
our current reliance on fossil fuels.’

The research was supported by the Italian 
energy firm Eni S.p.A through the MIT 
Energy Initiative, and a NSERC PGS-D 
postgraduate scholarship from Canada.

By David Chandler

→ Republished with permission from 

MIT News and EnergyPost

Here, dyes are used to reveal the concentration levels of carbon dioxide in the 
water. Green shows areas where the carbon dioxide is more concentrated, 
and blue shows areas where it is depleted. The green region at left shows the carbon 

dioxide staying concentrated next to the catalyst, thanks to the gas-attracting material. 
/ Credit: Varanasi Research Group

https://news.mit.edu/
https://energypost.eu/ccus-gasphilic-process-could-double-the-conversion-rate-of-co2-into-useful-fuels/
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Europe ahead in global hydrogen race

Europe will be home to 126 of the world’s 228 planned hydrogen projects, according to statistics revealed in  a 

latest report by the Hydrogen Council and McKinsey & Co. The EU projects cover the entire value chain, including 
midstream and downstream as well as 105 production projects.

In order to fulfill the Green New Deal, EU has made hydrogen a central pillar in its plan to achieve net zero 
emissions by 2050. The EU has less than 0.1GW of electrolyser capacity at present, but aims to install 40GW 
of electrolysers this 
decade. It is betting 
on a plan for rapid 

development in order 

to decarbonise the 

steel, heavy transport 
and chemical industries 

using clean hydrogen 
produced by water and 
renewable power. 

Global spending 

projections across 
the hydrogen value 
chain are set to reach 

over USD 300 million 

through 2030, while the 

largest share of related 

investments will be in 

Europe, accounting for 
about 45%, according 
to the report. 

News in Brief

https://hydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021.pdf
https://hydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021.pdf
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New EU battery rules support a 
sustainable energy industry

In December 2020, the EU announced a proposal to modernise legislation on batteries. The aim is to 
update the regulatory framework for batteries which has been governed by the Batteries Directive since 
2006. The EU intends to create a competitive ecosystem based on innovative and sustainable batteries 
made in Europe. The proposal puts batteries for e-mobility and stationary energy storage at its core, and 
recognises the strategic role that batteries will play in realising the European Green Deal. It considers all 
stages of a battery’s lifetime, placing a high value on the interactions between chemicals management, 
environmental protection and industrial competitiveness.

The proposed batteries regulation could be the most impactful regulation on the battery industry 
in recent years, believes EUROBAT (Association of European Automotive and Industrial Battery 
Manufacturers). They also see Europe’s competitiveness within the industry improving overall following 
the move. 

However, as one of the first products to be regulated on a lifecycle basis, batteries and their 
components are already subject to comprehensive legislation, from product safety to transport and 
waste management. Some industry insiders fear that the complexity of the proposed battery rules risks 
overregulating a particularly fast-paced, innovative battery industry. The new regulation is expected to 
come into force in 2022.

Data released in a report by Ember and Agora Energiewende shows that the share of renewable 
generation in the EU’s power generation mix reached 38% in 2020, for the first time overtaking fossil 
fuels (37%) and nuclear (25%) to become the region’s main source of electricity. According to the report, 
Europe’s electricity production was 29% cleaner in 2020 than in 2015.

Specifically, wind and solar generation accounted for 14% and 5% respectively in overall generation, 
following a significant expansion of capacity, while hydropower and bioenergy generation have remained 
stable for many years.

However, the EU still needs to accelerate development of renewable capacity in order to meet its 2030 
target of 32% renewables in the overall energy mix. The European Commission warned in September 
2020 that updated climate goals will require a higher renewable target of 38% to 40%.

Renewables overtake fossil fuels as EU main 
power source 

https://www.agora-energiewende.de/en/publications/the-european-power-sector-in-2020
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Creation of Italy’s new ministry demonstrates 
commitment to ecological transition 

Italy has created an Ecological Transition Ministry, which will take on energy policy responsibilities 
previously shared with other departments. This is the first time that an Italian prime minister has fully 
embraced – as a top-level and cross-government priority – the notion of environmentalism.

The country’s new prime minister Mario Draghi put physicist Roberto Cingolani in charge of the new 
ministry on 12 February 2021. Cingolani is an Italian physicist and former chief of the Italian Technology 
Institute. 

The creation of the new ministry coincides with the EU’s decision to back ecological transition with its 
Green New Deal. As the largest recipient of the EU’s recovery fund, Italy can count on almost EUR 210 
million from ‘corona funds’ (the NextGenerationEU package), of which EUR 70 million is allocated for 
green projects. Cingolani will decide how Italy spends this money. His top priorities include new city 
construction, accelerating the transition to renewable energy, immediate implementation of the Paris 
Climate Agreement and air quality measures.

Denmark plans to build the world’s first 10GW artificial energy island in the North Sea, in what will be the 
largest construction project in Danish history. According to the energy ministry, the energy hub will be 
located 80km off the country’s west coast and will cost USD 33.9 million. The initial phase of the project 
will have a capacity of 3GW and will come into operation around 2033, covering an area equivalent to 18 
football fields.  

The energy hub will be connected to hundreds of offshore wind turbines, which will produce enough 
green power for three million households across several European countries, as well as green hydrogen 
for shipping, aviation, industry and heavy transport. 

Denmark is planning another energy island in the Baltic Sea. Both developments are regarded as crucial if 
the country is to meet its ambitious target to cut greenhouse gas emissions by 70% by 2030. 

Denmark to build world’s first artificial energy 
island in the North Sea
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Coal-fired power plants drop below 50%
 for the first time

The share of coal-fired power capacity in China’s fuel mix fell below 50% for the first time in 2020, according to the 
latest statistics released by China Electricity Council (CEC) in February 2021. 

During the 13th Five-Year Plan period, the average annual growth of coal-fired capacity was 3.7%, well below the 
overall average capacity growth of 7.6%, and its share in the total generating capacity mix dropped from 59% to 
49.1% by the end of 2020. However, coal-fired generation still accounted for 60.8% of the nation’s total power 
output last year.

At the same time, newly installed grid-connected wind and solar power capacity reached a record high in 2020, at 
71.67GW and 48.2GW respectively. The change in the power mix was driven mainly by China’s huge wind power 
installations, as manufacturers rushed to benefit from government subsidies before the cut off date. Wind power 
saw an unprecedented annual growth of 178%. 

The new data shows that the greening of China’s power sector has gained speed, with coal continuing to lose ground 
in the generation market.

China will provide more financial support to wind and PV power players in order to promote green development as 
part of efforts to meet its carbon neutral pledge, according to a circular released jointly by NDRC, MoF, PBC,CBRC 
and NEA on 12 March 2021.

Some renewable energy companies are reportedly facing operating difficulties that are partly due to late payment 
of government subsidies. The circular makes it clear that financial institutions will be empowered to offer electricity 
price subsidy loans to companies involved in renewable energy power generation projects that comply with 
government policies. They will be able to extend or renew loans, or adjust repayment schedules, based on the risk 
control principle as well as independent negotiations. Renewable enterprises that are eligible for subsidies can apply 
for a subsidy certifying loan in anticipation of financial subsidies that have been confirmed but not yet received.

The circular also proposes that the interest cost incurred by enterprises should be compensated through green 
power certificates, amongst other supporting measures. 

The policy document offers practical measures to alleviate the impact of subsidy arrears, so reducing the cash flow 
burden on renewable companies. This will free them up to make a greater contribution to the country’s pursuit of 
carbon neutrality.

China enhances financial support for wind 
and PV industry

https://english.cec.org.cn/detail/index.html%3F3-1128
https://www.ndrc.gov.cn/xxgk/zcfb/tz/202103/t20210312_1269410.html
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China to push renewable heating in rural areas

China’s NEA recently issued a notice containing recommendations for the promotion of renewable energy 
heating deployment in response to local conditions. Various technologies, including geothermal, solar 
and biomass heating, as well as demonstration pilots, are encouraged according to the availability of local 
resources and energy demand. 

In particular, the notice highlights an ambition to replace coal with biomass in heating, especially in rural 
areas where central heating and gas supplies are not available. Biomass technology is considered superior 
to coal due to its flexibility and adaptability.

The NEA encourages construction, operation and services for biomass processing stations to be managed 
at county level, in order to reduce costs and improve efficient use of resources. 

Local governments are also asked to prioritise biomass co-generation projects and strictly limit the 
number of projects that produce electricity without heating. Biomass co-generation projects will enjoy 
preferential treatment when power subsidies are allocated.

http://www.nea.gov.cn/2021-02/08/c_139728134.htm
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China’s president, Xi Jinping, presided at the 9th meeting of the Financial and Economic Commission of the CPC Central 
Committee on 15 March 2021, convened to study the general principles and measures required in order to reach peak 
carbon use and carbon neutrality. 

President Xi highlighted the need to incorporate the targets for peak carbon use and carbon neutrality into the country’s 
overall plan for ecological progress. China’s 14th Five-Year Plan period is critical to achieving the carbon peak target. The 
meeting identified several major tasks that need to be prioritised: to build a clean, low carbon, safe and efficient energy 
system; to maintain an overall cap on fossil energy consumption; to increase the efficiency of energy use; to take action 
on renewable energy substitution; to deepen power system reforms; and to build a new type of power system based on 
‘new’ energy*. 

It is the first time that the central government has explicitly stated the dominant role of new energy in future power 
systems. This signals that wind power and solar power are set to enter the multiplication incremental stage, and will be 
at the core of the future power system. Coal, on the other hand, will be used as a supplementary power source and will 
lose its current dominant position in the fuel mix. In addition, it is estimated that energy storage will see an explosive 
nearly 200-fold growth by 2060 to address the instability of ‘new’ energy generation. Energy digitalisation is also set to 
enter a golden age, with smart digital management of distributed energy and energy storage to ensure efficient use of 
renewable energy in an integrated power system.

*New energy: Non-hydro renewable energy, mainly referring to wind and solar.

President Xi calls for construction of a new 
energy-based power system

http://www.gov.cn/xinwen/2021-03/15/content_5593154.htm
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China’s state-owned energy companies race to 
roll out carbon neutrality plans

Company 2025 Targets 2030/2035 Targets

CHN Energy 	 70-80GW new renewable installations in 2020-25 --

Datang
	 carbon peak by 2025
	 50% RE capacity share --

Huaneng 
	 total capacity 300GW 
	 clean energy share above 50%
	 80GW newly installed renewable capacity

	 total capacity over 500GW
	 clean energy share: 75%

Huadian 

	 75GW newly installed capacity in 2021-25 
	 50% non-fossil share in capacity mix
	 60% non-coal share 
	 carbon peak by 2025

--

SPIC
	 carbon peak by 2023
	 220GW installed capacity by 2025
	 60% clean energy share

	 270GW installed capacity by 2035
	 clean energy share: 75%

SGCC

	 300GW cross-provincial and 

		cross-regional transmission capacity
	 50% of renewable energy in transmission capacity
	 newly construct 7 UHVDC transmission lines with a 
		capacity of 56GW

--

CSG --

	 78GW cross-regional transmission 

		capacity by 2030
	 20GW newly added feed-in 
		transmission capacity from 100% 
         clean energy by 2030

In order to achieve China’s peak carbon use and carbon neutrality goals as soon as possible, 
state-owned enterprises have been racing to declare their own carbon neutral goals and 

schedules. Some of the targets released so far by selected key enterprises are listed below.
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Energy Highlights in China’s 14th Five Year Plan

Selected 

sectors
Highlights

Key 
indicators

	• cut energy consumption per unit of GDP by 13.5%
	• cut CO2 emissions per unit of GDP by 18%
	• comprehensive energy production capacity >4.6 billion tce

Clean energy

	• Wind and PV

	• speed up non-fossil energy development
	• balance the development of centralised and distributed energy
	• vigorously increase the scale of wind and solar power generation
	• accelerate the development of distributed energy in eastern and central China
	• systematically develop offshore wind power generation
	• promote clean energy with complementary multi-fuel sources 
	• raise the share of non-fossil energy to 20% of overall energy consumption
	• Hydropower
	• speed up construction of a hydropower base in southwestern China
	• Key clean energy bases planned (see Figure 1)

Nuclear 

power 

	• carry forward research and application of key components of nuclear power unit
	• promote a safe and consistent construction of nuclear power plants in coastal areas

	• 70GW nuclear power capacity installed by 2025

Thermal 

power & coal

	• concentrate coal production in resource-rich areas

	• manage the scale and pace of coal-fired generation development

	• substitute coal use with electricity
	• control the intensity of coal development 
	• integrated development and utilisation of energy and resources
	• promote clean and efficient utilisation of fossil energy
	• improve the flexibility of coal-fired generation

Power grid

	• improve the utilisation rate of UHV transmission channels

	• accelerate the intelligent upgrading of power grid infrastructure and the construction of smart microgrids

	• improve the complementarity and intelligent regulation of power systems
	• strengthen the connections between sources, grids, load and storage

	• improve the consumption and storage capacity of clean energy
	• enhance transmission and distribution capacity in remote areas 
	• upgrade rural power grids

Market 
reform

	• push forward market reforms to promote competition in the energy industry
	• open market access to allow competition
	• further introduce more market competition mechanisms 
	• strengthen the supervision of natural monopoly enterprises

Power 

market 	• open power market trading to manufacturing enterprises

Energy 
storage and 

hydrogen

	• speed up the construction of pumped storage power stations and the large-scale application of new 

		energy storage technologies
	• plan for the incubation and acceleration of cutting-edge and revolutionary technologies, such as 
		hydrogen and energy storage, etc.
	• establish national innovation platforms and training bases for the integration of industry and education
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New energy 
vehicles

	• make key technology breakthroughs in areas such as batteries with superior safety features, top calibre 
		direct drive motors and high performance power systems for new energy vehicles
	• speed up the R&D on basic technology platforms for intelligent (grid-connected) vehicles

EV Charging 	• accelerate urban renewal including construction of new parking lots and charging points 

Carbon 

emission & 

carbon peak

	• formulate action plan to reach peak carbon use by 2030
	• improve management of the total amount and intensity of energy consumption
	• focus on controlling fossil energy consumption
	• prioritise carbon intensity control over carbon emission caps
	• promote the clean, low-carbon, safe and efficient use of energy, and further advance the transition of 
		industrial, architecture and transportation sectors, etc. to low carbon energy
	• put greater efforts into controlling the emission of other greenhouse gases, such as methane, 

		hydrofluorocarbons and perfluorocarbons, etc.
	• introduce more robust policies and measures on meeting carbon neutrality by 2060 
	• boost market trading of emission rights, energy use rights, water use rights and carbon emission rights

Carbon 

capture
	• demonstration projects relating to near-zero energy consumption buildings, near-zero carbon emission, 
		CCUS, etc. 

Oil and gas

	• orderly liberalisation of market access for oil and gas exploration and development
	• speed up the utilisation of deep-sea, low-lying and unconventional oil and gas resources
	• increase oil and gas production

	• improve trans-regional transport routes and the collection and distribution systems for coal
	• speed up the construction of the natural gas pipeline network
	• improve the oil and gas integration networks

Energy 
safety

	• improve energy production, supply, storage and consumption systems by strengthening weak links,
		diversifying supports and strengthening reserves with internal market-based approaches
	• maintain a sustained and stable supply of energy with effective risk management 
	• secure coal supply
	• core oil and gas demand to be self-guaranteed 

	• stable and reliable power supply
	• enhance security protection of major energy facilities and energy networks
	• diversify the sources of oil and gas imports

Energy 
revolution

	• further promote the construction of Shanxi National Experimental Zone for   resource-based economic 
		transition, as well as trials for a comprehensive reform of energy revolution 

Green 

economy

	• curb the blind development of energy intensive and high-emission projects
	• promote green transformation to achieve positive development

	• expand the development of energy conservation, environmental protection, clean production, 
		clean energy and ecological environment, etc.
	• promote energy performance contracting and other service models
	• electrify urban buses and logistics delivery vehicles

Energy 
supply

	• accelerate the energy revolution to build a clean, low-carbon, safe and efficient energy system
	• enhance the support system of energy supply
	• optimise energy development infrastructure and transportation structure
	• strengthen the construction of comprehensive energy and resource development and utilisation bases
	• improve and safeguard the domestic energy supply
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Power 

equipment
	• enhance the competitiveness of the entire industrial chains of supply for power equipment 
		and the new energy sectors etc.

Strategic 

emerging 

industries

	• focus on a new generation of strategic emerging industries such as new energy and new energy vehicles
	• speed up the application of key technologies

Industrial 
Internet & 
digitisation

	• accelerate the digital transition of traditional infrastructure in sectors such as transportation, 

		energy and the public sector
	• strengthen the development of ubiquitous perception, terminal networking, 
		and intelligent dispatch systems
	• actively and prudently develop the industrial Internet and the Internet of Vehicles

Energy 
efficiency 

and 

conservation

	• top priority on energy conservation
	• further enhance energy saving in sectors such as industry, architecture, transportation,
		and public institutions

	• improve energy efficiency in emerging areas of development such as 5G and big data centers
	• enforce energy conservation management among key energy users
	• carry out key EE projects such as system optimisation and energy-saving technical reconstruction
	• accelerate the formulation and revision of mandatory national standards on energy consumption 
		quotas and product & equipment energy efficiency

  Clean 

heating 
	• eliminate dispersed coal

	• develop clean heating in northern China to 70% of all heating in the region

Source: China's 14th-Five-Year-Plan

Figure 1: Key Clean Energy Bases Planned in 2021-2025

http://www.gov.cn/xinwen/2021-03/13/content_5592681.htm
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	• enhance the competitiveness of the entire industrial chains of supply for power equipment 
		and the new energy sectors etc.

	• focus on a new generation of strategic emerging industries such as new energy and new energy vehicles
	• speed up the application of key technologies

Industrial 
Internet & 
digitisation

	•
		energy and the public sector
	• strengthen the development of ubiquitous perception, terminal networking, 
		and intelligent dispatch systems
	• actively and prudently develop the industrial Internet and the Internet of Vehicles

Energy 
efficiency 

	• top priority on energy conservation
	• further enhance energy saving in sectors such as industry, architecture, transportation,
		
	• improve energy efficiency in emerging areas of development such as 5G and big data centers
	• enforce energy conservation management among key energy users
	• carry out key EE projects such as system optimisation and energy-saving technical reconstruction
	• accelerate the formulation and revision of mandatory national standards on energy consumption 
		quotas and product & equipment energy efficiency

	•
	• develop clean heating in northern China to 70% of all heating in the region

Source: China's 14th-Five-Year-Plan

Figure 1: Key Clean Energy Bases Planned in 2021-2025

 China Power Industry Statistics 2020

Unit

2020

Absolute 
Number

Year-on-year 
Growth

Total Electricity Consumption TWh 7 511.0 3.1

---- Primary Industry TWh 85.9 10.2

---- Secondary Industry TWh 5 121.5 2.5

                  Including: Industrial TWh 5 029.7 2.5

---- Tertiary Industry TWh 1 208.7 1.9

---- Residential TWh 1 094.9 6.9

Generating Capacity of Power Plants GW 2 200.58 9.5

---- Hydro GW 370.16 3.4

 ---- Thermal GW 1 245.17  4.7

 ---- Nuclear GW 49.89 2.4

 ---- Wind GW 281.53 34.6

---- Solar GW 253.43 24.1

Average Coal Consumption of Power Plants of 6 000kW and Above g/kWh 305.5 -0.9*

Line Loss Rate % 5.62 -0.31 ▲

AUHs of Power Equipment of 6 000kW and Above Hour 3 758 -70
*

---- Hydro Hour 3 827 130
*
 

---- Thermal Hour 4216 -92*
 

Power Generation Projects Investment CNY Billion 524.4 29.2

---- Hydro CNY Billion 107.7 19.0

 ---- Thermal CNY Billion 55.3 -27.3

 ---- Nuclear CNY Billion 37.8 -22.6

Overall Power Grid Projects Investment CNY Billion 469.9 -6.2

Newly Installed Generation Capacity GW 190.87 81.8

---- Hydro GW 13.23 197.7

 ---- Thermal GW 56.37 27.4

---- Wind GW 71.67 178.7

 ---- Solar GW 48.2 81.7

Newly Added Substation Equipment Capacity of 220kV and Above GVA 222.88  -6.4

Newly Added Transmission Circuit Length of 220kV and Above km 35 029 -2.5

Note: 1. Total electricity consumption is the overall power consumption data under NEA statistics. 
           2. Figures with * show the change in absolute amount; while figures with ▲ represent change in percentage point.

Source: China NEA, released on Jan 20th

, 2021

http://www.gov.cn/xinwen/2021-03/13/content_5592681.htm
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