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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.
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Dear All,

We have the pleasure to share with you the first ECECP newsletter, a Christmas double 
edition.

It has been a very intense seven months since the official launch of EU-China Energy 
Cooperation Platform in May 2019 and Christmas and end of the year is a time for 
reflection and to give thanks.

We would like to take the opportunity here to express our appreciations to the 
Delegation of the European Union to China, Directorate General Energy of the 
European Commission and to the Department of International Cooperation of the 
National Energy Administration of China for the guidance, support and patience this 
year during the design and implementation of our first Annual Work Plan.

To our speakers, we would like to express our appreciations for your time and efforts in 
delivering such informative lectures and of course to the participants of our workshops 
for your continual support, constructive comments and sharing your ideas with us. 

The ECECP team is expanding and have welcomed four Junior Postgraduate Fellows, 
who will support ECECP in delivering more EU-China Energy news and analysis.

 I would also like to inform you about an upcoming event. ECECP will be holding a 
workshop on “EU Experience in Promoting and Integrating Renewable Energy” on 
Wednesday 8th January 2020 at Sunworld Dynasty Hotel. Full details will be sent out 
soon.

Meanwhile, ECECP project team would like to wish you a Merry Christmas and Happy 
New Year. 

Flora Kan
Team Leader

ECECP
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EU-China Energy Cooperation 
Platform (ECECP) Official Launch
May 15, Beijing
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Promoting and Integrating 
Renewable Electricity in China: 
Challenges and Opportunities

July 3, Beijing
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Market Based Financing 
Solutions for Energy 
Efficiency

September 19-20,  Qin Huang Dao

ECECP 2019 Highlights 
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China Power Market 
and Regulatory Framework

September 25, Beijing
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ECECP 2019 Highlights 

Clean Energy Transition and the Role 
of Integrated & Efficient Electricity 
Market in the EU

October 29, Beijing
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News Briefs

European Commission Presents the European Green Deal

o n  D e c e m b e r  1 0 ,  2 0 1 9 ,  t h e  E u r o p e a n 
Commission presented The European Green Deal – a 
roadmap for making the EU’s economy sustainable by 
turning climate and environmental challenges into 
opportunities across all policy areas and making the 
transition just and inclusive for all.

On the occasion, President of the European 
Commission, Ursula von der Leyen, said: “The European 
Green Deal is our new growth strategy – for a growth 
that gives back more than it takes away. It shows how to 
transform our way of living and working, of producing 
and consuming so that we live healthier and make our 
businesses innovative […].”

“[…]To del iver  the European Green Deal , 
there is a need to rethink policies for clean energy 
supply across the economy, industry, production and 
consumption, large-scale infrastructure, transport, 
food and agriculture, construction, taxation and social 
benefits […].”

 
“[…] Further decarbonising the energy system is 

critical to reach climate objectives in 2030 and 2050. 
The production and use of energy across economic 
sectors account for more than 75% of the EU’s 
greenhouse gas emissions. Energy efficiency must be 
prioritised. A power sector must be developed that is 
based largely on renewable sources, complemented 
by the rapid phasing out of coal and decarbonising 
gas. At the same time, the EU’s energy supply needs 
to be secure and affordable for consumers and 
businesses. For this to happen, it is essential to ensure 
that the European energy market is fully integrated, 
interconnected and digitalised, while respecting 
technological neutrality […].”

 

“[…] Renewable energy sources will have an 
essential role. Increasing offshore wind production will 
be essential, building on regional cooperation between 
Member States. The smart integration of renewables, 
energy efficiency and other sustainable solutions across 
sectors will help to achieve decarbonisation at the 
lowest possible cost […].”

 
“[…] Increased cross-border and regional 

cooperation will help achieve the benefits of the clean 
energy transition at affordable prices […].”

 
“[…] EU industry needs ‘climate and resource 

frontrunners’  to develop the f irst  commercial 
applications of breakthrough technologies in key 
industrial sectors by 2030. Priority areas include clean 
hydrogen, fuel cells and other alternative fuels, energy 
storage, and carbon capture, storage and utilisation […].”

 
“[…] To address the twin challenge of energy 

efficiency and affordability, the EU and the Member 
States should engage in a ‘renovation wave’ of public 
and private buildings. While increasing renovation 
rates is a challenge, renovation lowers energy bills, 
and can reduce energy poverty. It can also boost the 
construction sector and is an opportunity to support 
SMEs and local jobs […].”

 
“[…] The EU will  continue to promote and 

implement ambitious environment, climate and energy 
policies across the world. It will develop a stronger 
‘green deal diplomacy’ focused on convincing and 
supporting others to take on their share of promoting 
more sustainable development […].”
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Broad Prospects in China-Greece Energy Cooperation

Greek and Chinese delegations s igned 16 
agreements in sectors including energy, agriculture, 
tourism and ports in Athens during the recent 3-days 
official visit of Chinese President, Xi Jinping, to Greece. 

In the recent years, the business cooperation 
between China and Greece in the energy sector have 
drawn new highlights to their bilateral relationships, 
especially in the fields of wind energy development 
and power grid. In particular, in May 2016, State Grid 
Cooperation of China (SGCC) acquired a 24% stake in 
Greece’s national grid operator ADMIE. During this visit, 
SGCC again officially expressed its interest in taking 
part in ADMIE’s €1 billion scheme to build an undersea 
power cable to link the island of Crete to the mainland 
by 2023, for deepening further cooperation.

Another separate deal was signed for Chinese 
participation in the 50MW Minos CSP project in Crete, 
witnessed by the leaders from both sides. According 

to the agreement, the MINOS 50MW CSP project 
which is located in the southeast of Crete, will be 
developed by Nur Energie, UK; a consortium formed 
by China Gezhouba Group International Engineering 
Co., Ltd and Zhejiang Supcon Solar Technology Co., 
Ltd. will be awarded as EPC contractor; a Greek local 
company PRENETON will be responsible for the project 
construction; and China ICBC will provide financing 
support for the project. The project will set a good 
example for trilateral cooperation among China, Greece 
and the UK under the “One Belt One Road” initiative. 

As the first CSP project to be built in Greece, 
the MINOS project has already been awarded the 
NER300 award of the European Union. Once complete, 
the project will provide high-quality clean electricity 
meeting 10% of local electricity demand annually, and 
will contribute significantly to the decarbonisation of 
the energy supply in the Crete island.

China’s First Power Spot 
Market Trading Product Start Trial Operation

The first trading product of power spot market in 
the south region, i.e. the Technical System of  Auxiliary 
Service of Frequency Regulation for the Regional Market 
(Regional FR System) was put into trial operation, 
marked a solid step forward in the building of China’s 
power spot market, which is conducive to further 
improve the optimization of the frequency allocation of 
the entire network of China Southern Power Grid.

The Regional  FR System is  organized and 

constructed by China Southern Power Grid Corporation. 
It is designed with full consideration of ensuring 
the smooth grid access from multiple provinces 
and autonomous regions in the South China, and 
the multiple spot clearing within the main grid and 
asynchronous power grids in Yunnan Province. In 
addition, the clearing algorithm can support regional 
power supply by mobilizing the FR resources on the 
entire grid network, with no geographical constrains.
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News Briefs

Five Provinces to Open 
Electricity Market Trading to Commercial Consumers

SGCC: 
More Emphasis on IOTE Investment Over Grid Asset

Five provinces in China including Hebei (two 
regional power grids), Shaanxi, Chongqing and Xinjiang 
have recently announced to fully open power market 
trading to operational business or commercial power 
users, with no electricity trading volume or power 
voltage thresholds, nor particular industry limitations. 
Small and medium-sized electricity users can directly 
participate in the electricity market trading, or through 

With the starting of the second round of power 
transmission and distribution pricing cost monitoring, 
power grid enterprises in China have been cautious 
about new added grid investment. On December, 
State Grid Cooperation of China issued a formal 
notice on further exercise strict control over grid asset 
investment (i.e. “document 826”), clearly stating that 
the cooperation need to strictly control power grid 
investment, in order to actively adapt to the electricity 
transmission and distribution price reform as well as 
the expected downward retail price, and to improve the 
company’s business performance.

Power grid enterprises are busy engaging 
business transformation in the critical period of policy 

the agent as electricity sales company. Small-scale 
distributed PV generation projects may allegedly benefit 
from this move.

In the recent two years, the electricity market 
liberalisation in China has been accelerated not only 
in power generation but also in power consumption 
sector, and the share of market-traded electric power 
has been significantly increased.

adjustment while tightening its expenditures. In fact, 
SGCC has been more focusing on the innovations and 
business practise around the utilisation of Internet of 
Things technologies within the electricity sector with 
more investment support. Previously, SGCC has initiated 
the construction of a comprehensive smart energy 
service platform, taken frequent measures in the 
integration of IOT technologies, including the issuing 
of a titled Internet of Things in Electricity (IOTE) White 
Paper in October, which outlined its resolutions and 
solutions in this particular field.

Get more information about the SGCC White Paper IOTE. 

http://www.sgcc.com.cn/html/sgcc_main_en/col2017112406/2019-10/31/20191031164726309404014_1.shtml
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How Will China’s 
PV Policy and Market Evolve 
in Grid Parity Era? 

When talking about the solar power industry development in China, many industry insiders often describe it 
as riding on a roller coaster, especially for the past few years. Following a strong growth for four consecutive years 
since 2013, China ranked top for its newly-installed PV capacity of 53.06GW, accounting for 54.7 percent of global 
PV installations in 2017, and maintained its position as world’s No. 1 PV market on both the supply and application 
side since then. However, after a sudden policy shift on May 30th 2018, the new PV installation in China had been 
chilled, which brought significant impacts for the global market given its oversized capacity. 
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Policy Trend

Slowed-Down PV Installation 
VS. Rising Generation

According to the latest official statistics, China 
has a accumulated PV power capacity of 192GW by the 
end of October. In the first 10 months of 2019 China 
has installed 17.61GW PV power capacity, symbolizing 
another year of potential big drop since the record year 
in 2017, only half of the scales compared to the same 
period of last year. 

However,  i t  is  also worth noting that the 
distributed PV projects, which accounted for 55% of the 
newly-added capacity so far, has outreached the utility 
scale projects in capacity additions for the first time and 
reached 9.73GW, of which the share of residential PV 
increased the most, accounting for 43% of the 
distributed projects. Utility scale PV installation saw a 
greater slow down and reached 7.88GW, accounting for 
45% of the new additions. 

The drop of new additions especially in the utility 
scale projects reflect a cooling of investment under a 
strict, less lucrative new policy plan to wean the sector 
from government support. These government plans to 
phase out set prices for electricity in favour of a market-
based system has alarmed plant developers.

However, “even though the PV power installation 
has slowed-down, it still makes up the biggest part in 
China’s overall renewable power capacity additions 
this year,” says Shi Jingli,  Researcher at Energy 
Research Institute of the National Development and 
Reform Commission (NDRC). By reviewing the market 
performance during the past ten months at an industry 
summit, she pointed out that one of the reasons behind 
the deceleration is due to the late issuing of new 
policies concerning the project bidding mechanism, 
leaving developers insufficient time for preparation and 
construction. In addition, according to Wang Bohua, 
Secretary-General of China Photovoltaic Industry 
Association (CPIA),  land approval issues of  PV projects 
which are unresolved by local governments have caused 
undesired hurdles for the new installations.
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On the power production side, CPIA figures show 
that PV power generation in 2019 saw an obvious 
increase, reaching 171.5TWh by the end of the 3rd 
quarter, which is almost equivalent to the annual 
generation of the entire year of 2018, clearly reflecting 
a much better grid connection and consumption of the 
solar energy. 

Changing Policy Designs
for a Healthy Development

In the past, the fast development of the PV sector 
in China had relied on government subsidies, as the 
cost of PV power generation was much higher than 
traditional thermal power. However, as renewable 
energy sources are becoming economically competitive 
with drastic drops of LCOEs this is no longer the case. 

According to Shi Jingli, during the period of the 
13th five-year-plan, China renewable energy policy has 
gone through some notable changes catering for the 
involving market, and introduced several important 
policy measures guiding the PV market to develop in a 
more rational way, with the purpose of cutting subsidies 

while introducing more market-based mechanisms 
to facilitate grid connection and promote healthy 
competitions, including the purchase guarantee of 
renewable energy, the bidding program to replace FIT, 
and the issuing of green certificates, etc. 

Three of the most significant designed features 
or trending in the changing PV policies are towards 
accelerating grid parity, strengthening grid consumption, 
and leveraging market-based mechanisms, which are 
mutually intertwining and further promoting, together 
representing more focuses on the quality development 
rather than scale of the industry. 

In 2018, the National Development and Reform 
Commission (NDRC) and the Ministry of Finance (MoF) 
and the National Energy Administration (NEA) jointly 
issued the Solar PV Power Generation Notice imposing 
caps and reducing subsidies, while setting rules at 
the central government level for utility-scale projects, 
while moving subsidy responsibility of the distributed 
projects to the local government. With the subsidy 
cut and encouraged bidding mechanism, PV tender 
prices in China further dropped approaching grid parity. 
Earlier this year, the central authorities announced that 

13th Five-Year-Plan of 
Renewables

Source: ECECP Renewable Workshop

Presented by Shi Jingli
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the first batch of 14.78GW grid parity projects would 
be given priority in several aspects, including in the 
permitting process, and also with assured power grid 
investment with grid-connection support to speed up 
the grid parity projects construction scales. 

Moreover, China has been taking determined and 
effective measures aiming to facilitate grid consumption 
for renewable energy and to cut curtailments these 
last two years. Recently on May 10th 2019, NDRC and 
NEA jointly released the renewable energy obligation 
policy to establish a mandatory renewable power 
consumption mechanism, which stipulates renewable 
electricity consumption quota by each province. 
The new policy was designed to be implemented by 
leverage market mechanism with monitored objectives 
for power grid companies, power retail company, end-
user of power, highlighting the renewable energy 
consumption responsibility to all participants of the 
market. Steady progress has been made since then, 
with the solar power average curtailment rate dropped 
to 1.9% by the end of the 3rd quarter along with a year-
on-year drop of 750GWh in volume.  

As for the market-based pricing mechanism design 
for PV power, the central government has changed the 
benchmarked FIT PV price mechanism to a guided price 
as the cap for auction since 2019, and all new approved 
PV projects will be subject to competing in auctions 
from now on. With the proceeding grid parity projects, 
China is also encouraging PV industry to take steps 
to participate in the forming power trading market, 
including a most recent measure to fully open the 
trading market to commercial independent prosumers, 
which is clearly a favourable move for distributed PV.

Outlook for The Evolving Landscape

When China’s PV industry is approaching a crucial 
transitioning era of rolling-up grid parity in full scale, 
how will China’s PV policy and sector evolve in the post-
subsidy future? 

I n  t h e  evo l v i n g  s o l a r  e n e rg y  l a n d s ca p e , 
technological advances coupled with the falling costs 
are actually releasing the market power to replace the 
coercive power of government support, driving the 
growth of PV industry by its own competitive nature.

There is a Chinese saying “the iron needs to be 
hard on its own”, which the PV industry should consider 
for its further development rather than growing under 
the shelter of supporting policies. The best way to 
flourish and to gain more market share in the power 
mix is to reduce production costs through continued 
technological advancement, while evolving in the power 
market playing at a level field with other sources and 
taking more responsibilities for the entire energy sector.

A s  t h e  d r a f t  o f  t h e  a n n u a l  P V 
Industry  Management  Program:  photovol ta ic 
Management Regulation for 2020 will be issued for 
comments later this month, official sources have stated 
that the framework for the PV policy for 2020 has 
almost been drawn up, broadly following the current 
policy framework and leaving only the details about 
guided prices to be determined. Media reports revealed 
earlier that the subsidy projects will only be available 
to residential and poverty alleviation projects, with 
a residential subsidizing budget of 500 Million RMB, 
and that grid parity projects would still be given more 
priorities over competitive bidding projects. Official 
announcement by the NEA about the plan for next year 
is expected to be presented to the public by end of 
December. 

It is expected that the next five-year period in 
China’s economic calendar may herald better days for 
the solar industry, with government policy expected 
to spur demand growth in the top market through 
2025 after a slump in the past two years, but with 
more reasonable means. Many experts and industry 
players share the same believe that solar will become 
the cheapest form of new electricity generation by 
the end of the 14th five-year-plan, which will help to 
drive growth. It is also a widely shared vision that, in 
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the post-subsidy era, the PV market in China 
will be bigger and more vibrant by increasing 
involvement in more social fields. 

Shi Jingli from the ERI asserted that in the 
next five-year-plan period from 2021 to 2025, 
PV industry not only will enter the post-subsidy 
era with hardly any government financial 
support, but will also be directly integrated 
to the power system at various dimensions, 
including its application and business model, as 
well as the overall supporting structures. The 
next five years will also be a key transitioning 
stage to a high renewable portion of the energy 
system. Shi believes that “photovoltaic + “ may 
become one of the important new business 
models that will  gain rapid growth over the 
next five years. 

Wang Jixue from China Renewable Energy 
Engineering Institute, also shared views at 
the annual meeting of China PV Industry, that 
future policy designs and development of the 
PV industry need to be overlooked at a higher 
level, taking into account its connections across 
all the sectors within the society. With the cost 
competitiveness of PV getting more clear, “It 
is time to look at the industry outside than its 
own circle, or even outside the energy sector”.

by Daisy Chi

The views and opinions expressed in this article are the 
author’s own, and do not represent the views of ECECP.

mailto:dianliguoji%40163.com?subject=


Policy Trend

China Takes 
Measures to Stabilize 
the Struggling 
Coal Power Industry

21
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The top-level design of coal power policy has 
been the focus of the power industry in China, and it is 
crucial to the overall stability of the energy sector.

Even though China’s  energy consumption 
structure has been shifting towards a greener mix, it is 
undoubtedly true that coal power is and still will be the 
main energy source in China’s power supply in the near 
term. According to China Electricity Council statistics, 
coal-fired power installed capacity in China reached 
1008.35GW in 2018, accounting for 53.1% of the 
national capacity structure, which has been declining 
significantly by 12.7 percentage points since 2012. On 
the other side, the shrinking coal-fired power makes 
better room for the renewable energy industry, which 
was quickly gaining its market shares with astonishing 
achievements breaking multiple world records. The 
clean energy transition is underway with a clear policy 
trending. 

In addition to the squeezed market shares, under 
the dual pressures of the cutting capacity requirements 
by the government and high thermal coal prices, 
thermal power companies have had a hard time during 
recent years.

Struggling Coal Power

Coal-fired power in China is no longer a lucrative 
business, and the reason behind is the mismatched 
pricing systems of thermal coal and electricity. At 
present, the main source of the income for coal-
fired power plants is still selling electricity to the grid. 
Since fuel cost takes up the biggest part in coal-fired 
generation cost, assuming that the price of thermal coal 
remains unchanged, the more electricity selling to the 
grid and the higher feed-in price, the higher income the 
generation company will have. 

The current pricing mechanism of thermal coal 
is fully market-oriented, with normal fluctuation 
which reflects the real time supply-demand situation. 
However, the feed-in tariffs for coal-fired power 

plants are regulated by the government. Under the 
circumstance that the coal price in China have already 
stayed at a relatively high level for quite a few years, 
and continued to go up since 2016, with only little 
adjustment of the feed-in tariffs of coal-fired power 
and a clear downward tendency set by the government 
of retail power price in order to reduce the energy 
cost of the industry and business sector for unleashing 
economic vitality, coal power companies are really 
having a hard time.     

The irreconcilable issue of high fuel cost and low 
feed-in tariff is only one of the troubles faced by the 
coal-fired generation companies. In recent years, with 
the rise of renewable energy like wind and solar, coal-
fired power plants not only have to give up certain 
utilisation hours and making room for better on-grid 
consumption of the expanding green industry, but 
also have to provide flexible peak shaving to better 
accommodate the instability of renewables. These are 
the inevitable pains for the clean energy transition, yet 
the coal power industry do suffer a lot from it.

As a result, coal-fired power plants have to cut 
their power output by reducing the generation hours. 
In 2018, the utilisation hours of coal-fired power units 
with a capacity of 6,000kW and above were merely 
around 4,400 hours, far short of the designed UTHs at 
5,500 hours. This is just adding insult to injury in the 
already struggling industry.

Source: China Electricity Council
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With the power purchase prices not covering the 
cost of power generation on one hand, and cutting 
utilisation hours of the power plants on the other hand, 
it is no wonder coal-fired power companies end up with 
a broad deficit.

Statistics from the State-Owned Assets Supervision 
and Administration Commission (SASAC) show that by 
the end of Dec 2018, a total number of 474 coal-fired 
generation companies held by the big five generation 
cooperations in China produced a total capacity of 
520GW, in which 54.2% were running under deficit with 
an average debt ratio at 88.6%.

Long-time losses have affected the consistency 
and steady operation of coal-fired power plants. Coal 
power companies that are running healthily could not 
provide more peak regulation resources for the power 
system. Therefore, the difficult situations that are 
distressing the coal-fired generation industry, which is 
surely one of the current backbones of China’s power 
industry, will definitely have to change.

Breaking the Price Linkage of 
Coal and Power

In fact, the regulatory departments of the energy 
sector have begun to pay attention to the operating 
difficulties of coal-fired power companies and are 
taking measures to leverage market mechanisms to set 
part of the nation’s coal-fired power tariffs. On October 
24, the National Development and Reform Commission 
(NDRC) released the Guidelines on Deepening the 
Reform of the Feed-in Tariff Mechanism for Coal-Fired 
Power Generation, stating that the current price linkage 
mechanism between coal and power will be abolished 
from Jan 1st  2020, and the existing benchmark coal-
power tariffs will be replaced by a new＂base price plus 
floating＂mechanism.

Base price will be set by the current coal-fired 
benchmarking prices, while the floating mechanism 
refers to a possible upward price revision of 10% 
and downward of 15%, which will be determined 

Source: China Electricity Council
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by generators, electricity sales companies and users 
through negotiations or bidding, according to the 
statement. 

Although the NDRC has made it clear that a higher 
float will only be allowed from 2021 to ensure prices for 
industrial and commercial users won’t rise during the 
first year of the policy change, the floating space of the 
power price will provide coal power units the possibility 
to ease the cost pressure of thermal coal through the 
price channel.

During the executive period of the 14th Five-Year-
Plan starting from 2020, newly built coal-fired power 
units will be positioned as the adjusting capacity of 
power supply and more concentration on peak shaving 
functions for renewable sources or as reserve capacity 
for the power system. Therefore, the establishment of 
a reasonable profits allocation mechanism for the coal-
fired generation industry is of critical importance.

The price linkage mechanism between coal 
and power was first introduced in 2004, and have 
been revised twice, setting a linked modifying factor 
between the two prices. For a long time, coal-fired 
power generation companies rely on this mechanism to 
ease the pressure of higher coal prices. But the linkage 
adjustments were seldom triggered as the mechanism 
had not been strictly enforced, and coal-fired power 
plants were unable to pass on rising costs through 
electricity selling price.

The evolving of coal and electricity price linkage 
policy is a winding course of resolving the contradiction 
between “market coal” and “planned electricity”. In 
fact, since the supply-side structural reform in China, 
the price linkage mechanism of coal and power has 
literally stalled due to the overall requirements of 
electricity price reduction. At present, the market-
oriented transaction price of coal-f ired power 
generation is significantly lower than the benchmark 
feed-in tariff, the old price linkage mechanism has 
already lost the implementation basis. The abolishing 
of the linkage mechanism is a necessary step in the 

reforming of China’s power market.
The cancel l ing of  the coal  and electr ic ity 

price linkage mechanism will give back the price 
adjusting power to the market, breaking the previous 
government-oriented price coordination. However, the 
potential market risks of power generation enterprise 
will probably not only be on the fuel cost but also 
income stability.

After the price linkage mechanism comes to an 
end, the profit stability will become a key issue for coal 
power enterprises, and the need to seek for vertical 
and horizontal assets restructuring will be more urgent. 
Coal and electricity production joint ventures, as well 
as adding renewable energy assets, might be better 
choices for coal-fired power companies to survive in the 
changing market among clean energy transitions.

As the largest source of power supply in China 
and most economically sensed supply, a coal-fired 
generation bears the responsibility of securing energy 
supply and peak regulation as well as ensuring the 
stable operation of the power system. However, coal-
fired power plants are not getting a reasonable return 
at the present, thereby threatening not only the healthy 
operation of the plants themselves but also the security 
of energy supply and the power system.

With the current complexion of coal-fired power 
industry, China will need to take more market-oriented 
measures to explore suitable profit models for coal-fired 
generations, and it is crucial to re-examine the values 
of coal power dialectically, finding its right place in the 
power mix, while pushing forward the clean energy 
transition.

by Daisy Chi

The views and opinions expressed in this article are the 
author’s own, and do not represent the views of ECECP.

mailto:dianliguoji%40163.com?subject=
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Offshore Wind: 
a New Source of  Clean Energy for Asia?

Offshore wind is seeing the same dramatic 
cost reductionsas solar and onshore wind. 
Though stil l more expensive, it’s  heading 
towards $60/MWh parity with them across 
Europe. The U.S., China and Taiwan are also 
experiencing impressive drops. It’s why global 
capacity nearly doubled in three years from 
12GW in December 2015 to 23GW by the 
end of 2018.  IEEFA’s briefing note “Offshore 
Wind Ready to Be Key Part of Energy Mix 
Globally – Top European Developers to 
Drive Down Costs in Asia Pacific” explains 
the main drivers are  improvements in turbine 
technology,  low externali t ies,  innovative 
financing models, and  the scale and appetite 
for international investment. China is now 
building  huge internal capacity in offshore 
wind manufacturing and technology. That 
leads IEEFA to predict China, along with 
the European firms that now dominate the 
global market – Ørsted of Denmark, RWE of 
Germany,  Vattenfall  of Sweden,  SSE of the 
UK,  Iberdrola  of Spain , and  Equinor  of 
Norway –should soon be chasing customers 
across Asia, adding to their clean energy mix.

Global offshore wind power capacity nearly 
doubled in the last three years. Joining solar and 
onshore wind, offshore wind is gaining pace as the third 
go-to investment in the race to replace emissions-heavy 
fossil fuel imports with cheap sustainable domestic 
renewables around the world.

A new IEEFA br ief ing  note  re leased  last 
week, Offshore Wind Ready to Be Key Part of Energy 
Mix Globally – Top European Developers to Drive Down 
Costs in Asia Pacific, highlights that offshore wind shares 
the same advantages that solar and onshore wind carry.
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D r a m a t i c ,  R a p i d  C o s t 
Declines

“Similar to solar and onshore 
wind, there have been dramatic 
cost declines in the execution of 
offshore wind projects over the 
past decade,” says co-author of 
the report Tim Buckley, director of 
energy finance studies at IEEFA.

“This is due to improvements 
in turbine technology, recognition 
o f  t h e  l o w  e x t e r n a l i t i e s , 
the innovative financing models, 
scale and appetite for international 
i n v e s t m e n t ,  i n  a d d i t i o n  t o 
the learning gained from other 
i n d u st r i e s  s u c h  a s  m a r i t i m e 
services.

“Global offshore wind power 
capacity has nearly doubled in the 
last three years from 12 gigawatts 
(GW) in December 2015 reaching 
23GW by the end of 2018.”

$60/MWh Par i t y  w i th 
Onsho re  Wind  Ac ro s s 
Europe, Soon

Recent offshore wind energy 
auctions in Europe resulted in 
tar i ffs  much below the usual 
headline tariff of €100/megawatt 
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hour (MWh). Europe’s industry is now targeting parity 
with its onshore counterpart with tariffs below €60/
MWh, while the United Kingdom set a record low of 
€44/MWh in September 2019.

Prospects for Asia, Driven by China

China took the global lead in annual offshore 
wind capacity installations in 2018 with 1.8GW 
installed compared to 1.3GW and 0.9GW from earlier 
leaders UK and Germany respectively. Further, China 
has started to bui ld huge internal  capacity in 
manufacturing and technology while creating jobs.

“The rapid ongoing development of offshore wind 
in China will mean the country will become an offshore 
wind powerhouse in the coming decade,” says Buckley.

T h e  r e p o r t  f i n d s  o f f s h o r e  w i n d  p o w e r 
development is likely to pick up pace in the emerging 
markets of Asia as these countries phase out nuclear 

power fleets while progressively reducing dependence 
on imported coal for electricity generation.

…And Europe

T h e  e m e rg i n g  e c o n o m i e s  o f  S o u t h  A s i a 
and Southeast Asia such as India, Vietnam and 
the Philippines should move progressively, planning 
for new investment while the advanced economies 
of Europe and North Asia take the lead in the offshore 
wind learning curve and supply chain establishment.

The report concludes offshore wind is gradually 
becoming a viable renewable energy source in Asia. 
“Although governments in Asia are subsidising the first 
movers in the offshore wind industry to help it find 
its feet, we’ve seen auctions with prices dropping in 
just one year,” says Buckley. “We expect this trend to 
continue, and the need for offshore wind subsidies to 
quickly subside.”

→ Re-posted with permission from Energy Post and IEEFA.

https://energypost.eu/offshore-wind-a-new-source-of-clean-energy-for-asia/
http://ieefa.org/ieefa-update-offshore-wind-emerging-as-viable-new-source-of-clean-energy-in-asia/
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The Rapid Liberalisation of  
China’s Domestic Gas Market

C h i n a ’s  g a s  i n d u s t r y 
has been moving into a new 
era. China’s natural gas demand 
has skyrocketed amid a state 
campaign that encourages coal-
to-gas switching. In just two 
years, China added 75 billion 
cubic meters (bcm) to global gas 
demand, the equivalent of the 
UK gas market, the second largest 
European market.

D e s p i t e  s t e a d i l y 
rising, Chinese gas production 
has not been able to cope with 
such a huge increase in demand 
and gas imports have also surged.

China’s coal-to-gas ambitions are driving big changes to its internal gas markets, says a report “China’s Quest 
for Blue Skies: The Astonishing Transformation of the Domestic Gas Market” by the IFRI Centre for Energy & Climate, 
authored by Sylvie Cornot-Gandolphe. To cope with a doubling of gas demand by 2030, market reforms are liberalising 
the downstream gas market. Nobody wants a repeat of the winter shortages of 2017-18. And air pollution, over climate 
change, is another major priority. In this article Cornot-Gandolphe explains how better competition will better reflect 
real costs and expose the key bottlenecks of the market: an underdeveloped gas transport and storage system and the 
lack of incentives for investment. The up- and midstream supply markets are also starting to open up. The resulting 
downward pressure on prices should further boost gas demand in the long run. But there is still a long way to go before 
the system is fully liberalised. And even if gas’s share of the domestic energy mix doubles and hits its 15% target by 
2030 it will still be behind coal and oil.
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Fighting Air Pollut ion First, 
Climate Change Second

The boom in gas demand is policy 
driven. The fight against air pollution 
and the acceleration of coal-to-gas 
switching in the industrial and building 
sectors have been its key drivers. Climate 
change has not been a direct driver 
of the gas demand boom, but coal-to-
gas switching has also helped to reduce 
China’s carbon intensity. Looking ahead, 
the growing recognition of the role of 
natural gas to tackle poor air quality and 
climate change provides the foundations 
for a bullish outlook for China’s gas 
demand.

In its move to a clean, low-carbon, 
secure, and efficient modern energy 
system, the Chinese government has set 
a clear goal of making natural gas the 
third largest energy supply source after 
coal and oil, with a 10% share in the 
domestic energy mix by 2020 and 15% by 
2030, against 7.8% in 2018.

Doubling Gas Demand by 2030

China’s gas market has entered 
a new golden age that can propel gas 
demand to some 600 bcm by 2030, from 
280 bcm in 2018. The nation will lead 
the growth in global gas demand and 
become the second-largest gas market 
already by 2025. The demand outlook is 
brilliant, provided domestic natural gas 
production steps up, alongside storage 
c a p a c i t y  a n d  t h a t  i m p o r t 
dependency remains at an acceptable 
level for policy makers.



Market Watch

…Needs Transport, Storage, Investment

Seasonality of Chinese gas demand is a major 
challenge. Despite rising production and surging 
imports, a major gas shortage affected northern China 
in winter 2017-18. This has exposed the key bottlenecks 
of the Chinese gas market: an underdeveloped gas 
transport and storage system and the lack of adequate 
incentives for investment in the gas industry. The 
gas crisis has not derailed the coal-to-gas switching 
policy but it has changed the pace and way of its 

implementation, with strict planning. The promotion 
of natural gas is changed from “coal-to-gas” to “change 
with gas”.

The gas shortage has been a catalyst for adopting 
short-term measures to alleviate winter gas supply/
demand imbalances, accelerating the construction 
of key infrastructure and reinforcing and improving 
security of gas supply. Looking ahead, higher storage 
capacity and better interconnectivity of the transmission 
network will enhance winter security of supply and 
smooth out the seasonality of China’s LNG imports.

31
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Liberalised, Competitive Downstream Gas 
Market

The gas shortage has also been a catalyst for 
intensifying gas market reforms to improve market 
competition and security of gas supply. The downstream 
market has been liberalised and full market competition 
has begun to emerge. Chinese policy makers have 
adopted new gas pricing for residential users to 
solve cross-subsidisation between customers and 
better reflect procurement costs. Trading on exchanges 
is encouraged.

…But Up- and Midstream Supply Needs 
More Competition

However,  in the upstream and midstream 

segments, the degree of competition is still low. 
Growing gas demand has put more pressure to rapidly 
reform these segments. A fundamental step has 
been taken with the creation of the national pipeline 
company, an independent oil and gas transmission 
system operator. The move will facilitate utilisation 
of the transmission pipeline network by third parties, 
allowing more and more players to enter the market 
and fostering competition.

As a result, it will facilitate the growth of gas 
supplies, unlocking the potential for new upstream 
suppliers and possibly have a downward pressure on 
prices, making natural gas more affordable to end users 
and further boosting gas demand in the long run. But 
there is still a long way to go before the system is fully 
liberalised. National oil companies’ strategic role in the 
gas supply chain is expected to remain dominant.

→ Re-posted with permission from Energy Post 
and the IFRI Centre for Energy & Climate.

https://energypost.eu/the-rapid-liberalisation-of-chinas-domestic-gas-market/
https://energypost.eu/the-rapid-liberalisation-of-chinas-domestic-gas-market/
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The Neglected Future: 
Let’s Make Plans for the Retired Wind Turbines 

To refurbish or to recycle, that is a question 
for wind farm operators when dealing with soon-to-
be retired wind turbines. However, even with good 
care and prolonged service life, wind turbines will still 
be eventually removed from the wind sites. In fact, 
the decommissioning of a wind turbine is an integral 
element of its life cycle. 

As the wind power industry marches towards 
its maturity after more than a decade of astonishing 
expansion, we will also soon be confronting the end 
days of tens of thousands of aged wind turbines, those 
which once witnessed the history of the first wind 
boom. 
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Decommissioning:
Inevitable End-Result of Wind Turbine 

The decommissioning of wind turbines is a true 
issue that is really happening across the world but 
draws limited notice from by the industry, since we are 
all busy pushing forward the clean energy transition 
which is literally driving up the demand of wind turbine 
installations. 

Nowadays, the global fleet of wind turbines is 
growing by 10% to 15% every year, with more than 
20,000 turbines newly-installed all around the world. 
According to the Global Wind Energy Council (GWEC), 
the annual global wind power installations has reached 
50GW in capacity since 2014, despite ups and downs in 
some markets, and reached to 51.3GW in 2018. 

Usually, the life span of a wind turbine is between 
15 and 25 years. Once the service life of the aging 
turbine reaches its limit, the turbine may consume more 
power than it can actually generate. For operators, this 
raises the question of whether existing turbines can be 

refurbished and further operated; if this is not possible, 
the wind turbines will need to be decommissioned 
and dismantled, and at a considerable cost too. It is 
estimated that the tearing-down cost of an aged wind 
turbine is at 0.2 million dollars.  

In Europe, with a longer history of wind power 
generation, the service life of the early turbines 
appears to be even shorter. According to the European 
Composite Industry Association (EuCIA), nearly 12,000 
wind turbines in the European Union will reach the end 
of its service lives and will need to be torn down in the 
next few years. In China, with a much younger wind 
industry yet the world’s No.1 wind power market with 
more than 124,000 wind turbines spun high above the 
ground, the oldest wind sets are also getting retired. 
The whole decommissioning picture is getting much 
clearer even though it is not the primary concerns of 
the industry at the moment. Anyway, how to take care 
and make use of the retired wind turbines will become 
a common problem faced by the flourishing industry all 
across the world in the near future.

Wind Power Installations 2018 ( China and Europe)

Annual and Accumulated Wind Power Installations in China

■ Newly-Installed

（
M

W
）

■ Accumulated

Source: CWEA Source: Wind Europe
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Recycling: 
End-of-Life Care of Retired Wind Turbines 

So, where do the retired wind turbines go in the 
end? 

This is the obvious question given the number and 
size of those retired wind turbines, even though the 
scraped turbines are only in limited scale so far. In fact, 
there are not a lot of options for the end-of-life care 
to a wind turbine at the present, and the best choice 
would be to put them into recycling process, which 
makes the most economic sense. 

Most parts of the turbine, including the base 
tower, gearbox and generator components, are easily 
recyclable, and the recycling of the valuable material 
like copper and steel may cover most of the cost of 
decommission, which is of great value for the wind park 
owners.

However, for wind blades, which take up nearly 
20% in the manufacturing cost, and more than 30% in 
the weight of a wind turbine body, the recycling process 
is more complex, since the blades themselves are made 

of high-tech composite material, which usually cannot 
be separated into its component materials and is thus 
little worth for recycling.

With the rapid development of manufacturing 
technology, the length of the wind blade has gradually 
increased in order to capture more wind energy, 
and big blades are more like a trending in the recent 
years. Dealing with the end-of-life of wind blades will 
definitely be the crucial issue and the major challenge 
for wind turbine recycling.

Each year, the blades on the newly-installed wind 
turbines nearly use up 550,000 tons of materials which 
are made from fiberglass or carbon fiber/epoxy resin-
based thermoset composites. Its lightweight, solid and 
impact-resistant characteristics makes it the top choice 
of wind blade materials. However, the major drawback 
here is that these materials cannot be recycled and the 
end-of-life issue for the composites used in these blades 
are likely to become a major environmental problem 
within the next few years. 

A sizable ecological challenge will need to be 
solved when the time comes to recycle the millions of 
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tons of wind turbine blades in epoxy and unsaturated 
polyester composites. These thermosetting materials 
are very difficult to recycle and in some cases, recycling 
is not economically viable. Currently, they are most 
often sent to landfills or incinerated as coal-replacing 
fuels, or simply piled up, and none of these above 
methods are ideally ecological or economically options. 
If we are not taking this seriously, the landfills are going 
to be filled with chopped blades in a matter of no time. 

Innovative Composites: 
Rebirth of the Wasted  

But what if they can be recycled and rebuild for 
making new wind turbines? That will definitely be a 
whole new picture.

Today wind turbine composite materials are 
being recycled at commercial scale through cement co-
processing, where the cement raw materials are being 
partially replaced by the glass fibers and fillers in the 
composite, and the organic fraction may be used to 
replace coal as a fuel.

Besides recycling through cement co-processing, 
alternative technologies like mechanical recycling, 
solvolysis and pyrolysis are being developed, ultimately 
providing the industry with additional solutions for end-
of-life.

To address the recycling issue of the wind 
turbines, Arkema, an innovative material provider 
company, is bringing up a unique solution to the market 
for the manufactures of wind blades with its ELIUM® 
liquid thermoplastic resin, that enables the manufacture 
of blades in recyclable composites.

A c co rd i n g  to  G u i l l a u m e  C l é d at ,  E L I U M ® 
development manager at Arkema, the ELIUM® resin 
is endorsed with many unique features, which make 
it outstanding in the composite world of wind blade 
manufacturing, not only at better productivity and 
performance with greater fatigue resistance, but also at 
recycling capacity. 

With its thermoplastic and liquid nature, the 
ELIUM® resin allows using the same wind blade moulds 
as for the thermoset composites. It also requires less 
energy consumption because the moulds do not need to 
be heated as in the conventional way, so manufacturing 
is carried out at ambient temperature. It is even 
possible to assemble certain elements of the blade 
simply by thermo-welding, allowing for considerable 
savings in terms of time and manufacturing costs 
compared to epoxy blades, 20% savings in particular 
was demonstrated in a 13-meter blade prototype. 

In addition, Arkema is also aiming to demonstrate 
the recyclability of its 25-meter prototype wind blade 
weighing 2.5 tons made by ELIUM® resin, to give full 
play of its recycling feature. Guillaume explained that 
the recycling process would be done in three steps, 
sectioning, then grinding into granules and finally the 
thermolysis step to depolymerize the matrix so as to 
collect both the ELIUM® resin and the glass fibers. 
“We are looking into developing a sufficiently effective 
process to produce a competitive recycled resin with 
exactly the same qualities as a virgin resin. There would 
then be opportunities to produce new wind turbines or 
parts for the automotive sector.”       

As an important part of renewable energy, wind 
power industry is always at the forefront of composite 
material application while pursuing sustainability. The 
key to push the wind industry forward is to continue 
bringing in clean benefits, not only when the turbines 
are spinning, but also when they are retired. More 
environmentally friendly recycling solutions such 
as Arkema’s new resin should be encouraged for a 
promising and cleaner future.   

by Daisy Chi  
 Contributed by Arkema

mailto:dianliguoji%40163.com?subject=
https://www.arkema.com/en/
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The 7 Battery Technologies
that Can be Cost Competitive by 2030 for EVs to Grids

Rapid performance improvements, 
falling prices and massive investment  is 
accelerating us towards  a time when 
batteries undercut fossil fuels for storage 
and despatch, right across the board, 
according to a report by Rocky Mountain 
Institute. The authors, Charlie Bloch,  James 
Newcomb, Samhita Shiledar and Madeline 
Tyson have made forecasts for 7 battery 
technologies: the current leader  Li-ion as 
well as  Li-Metal,  Li-Sulphur,  Zinc,  High 
Temperature,  Flow, and  High Power. 
Combined,  they will impact the entire 
market, from virtually all types of e-mobility 
through to long duration grid storage, 
say the authors in this article. But they 
end by warning that these cost declines 
alone won’t be enough to meet climate 
targets. For that to happen infrastructure still 
needs to be built and markets created – 
everywhere – for everything from EV fast-
charging to renewable-fed electric grids. 
And for that to happen investors, regulators, 
and policymakers need to move as fast as 
battery technology is.
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The age of affordable battery technology is 
coming faster than experts previously thought possible. 
Thanks to massive investment, rapid performance 
improvements, and falling prices, breakthrough battery 
technologies are poised to revolutionise the way we 
power our lives and organise energy systems as early as 
2030.

In the first half of 2019 alone, investors poured 
more than $1.4 bil l ion into battery technology 
companies, bringing the reality of a global energy 
transition closer than ever. The manufacturing sector’s 
roughly $150 billion investment—combined with 
previous investments and those planned through 
2023—is paving the way for renewables and electric 
vehicles (EVs) to revolutionise our energy system and 
play a vital role in addressing the climate crisis.

By 2023 Capital Costs Will Have More than 
Halved

RMI’s latest report, Breakthrough Batteries: 

Powering the Era of Clean Electrification, shows that 
cost and performance improvements are quickly 
outpacing forecasts, as increased demand for EVs, 
grid-tied storage, and other emerging applications 
creates positive feedback loops for further investment 
and research, setting the stage for mass adoption. 
Now, analysts expect the capital cost for new battery 
manufacturing capacity to drop by more than half from 
2018 to 2023.

This momentum is opening new markets, pushing 
both lithium-ion (Li-ion) and other battery technologies 
across competitive thresholds for legacy technologies 
faster than anticipated. That’s important because, 
although Li-ion remains the leading battery technology, 
alternative battery technologies nearing commercial 
readiness will be key to accelerating and scaling climate-
critical solutions. For example, alternatives to Li-ion 
are likely better suited for applications such as long-
duration energy storage, heavy trucking, aviation, and 
EV fast-charging infrastructure.



ECECP Newsletter

40

Li-Metal, Li-Sulphur, Zinc, High Temp, Flow, High Power

Currently, six other categories of battery technology have significant potential for 
achieving commercial production by 2025. (In the report, RMI lays out the commercialisation 
pathway for each, with notes on early entry applications through mass-market capture.)
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Better than Fossil Fuel Storage/Despatch, Soon

T h e  f u t u re  w i l l  i n c l u d e  a n 
increasingly divergent set of battery 
technologies and appl icat ions—
and for  good reason.  Advanced 
b a t t e r y  t e c h n o l o g i e s  h av e  t h e 
power to outcompete many fossil 
f u e l l e d  e n e r g y  s y s t e m s  i n  t h e 
near term and can help us meet 
ambitious carbon reduction goals on 
or ahead of schedule. Several such 
market development opportunities 
exist and can be leveraged for vast 
environmental and economic benefits.

Cost Declines Alone Won’t 
be Enough to Meet Climate 
Targets

Current investment, together 
w i t h  c o s t  a n d  p e r f o r m a n c e 
improvements, has set this sector 
on a path to rapid success—but 
continued leadership remains key 
to fulfilling the potential. Investors, 
regulators, policymakers, and other 
energy industry players can stay in front of this shift by taking an ecosystem approach 
to supporting both investments in emerging technologies and demand for new battery 
applications.

A collaborative, systems-based approach to developing battery-enabled 
markets will be the key to achieving economic and climate-related goals alike. 
RMI’s report outlines key considerations and recommendations to help smooth the 
transition for both electric mobility and grid storage markets. By collaborating to 
support breakthrough battery technology success, energy industry leaders can have 
a meaningful opportunity to hasten the transition to resilient, clean, and affordable 
energy systems.

Breakthrough battery technologies may dramatically change the way we power 
our lives far sooner than many market actors realise. What part will you play?

→ Re-posted with permission from Energy Post and Rocky Mountain Institute.

https://energypost.eu/the-7-battery-technologies-that-can-be-cost-competitive-by-2030-for-evs-to-grids/
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10 Carbon Capture Methods Compared: 
Costs, Scalability, Permanence, Cleanness

We need to understand carbon capture, storage and utilisation (CCUS) better. To do so, this article looks at 
10 methods and estimates how much CO2 each will take out of the atmosphere by 2050, and the cost per tonne. 
In their list the authors, Ella Adlen and Cameron Hepburn at the University of Oxford, cover the industrial (e.g. CO2-
EOR, synfuels) to the biological  (e.g. forestry, soil carbon sequestration). They say there are six that can be cost 
competitive and profitable soon, even now: CO2 chemicals, concrete building materials, CO2- EOR, forestry, soil 
carbon sequestration, biochar. Four are not (yet?!): CO2 fuels, microalgae, bioenergy with CCS (BECCS), enhanced 
weathering. It matters because the closer each is to becoming a profitable business the sooner it will happen. 
The authors point out their costs are likely to be overestimates: predicting technological breakthroughs over future 
decades is far from easy. But, in a similar vein, there are large uncertainties too over scalability, the permanence of 
the capture, and the cleanness of the future energy mix being used to power certain methods. These uncertainties 
need to be resolved fast as there will be no successful Transition without successful CCUS.

Can we turn CO2, the waste gas largely responsible 
for global warming, into a valuable feedstock? The 
question first emerged in the oil crisis of the 1970s, 
when alternatives to scarce oil were being sought.

The idea has resurfaced on the wave of circular 
economic thinking, triggered by climate concerns 
and with a v iew towards incentiv is ing carbon 
capture.  But  opinions on CO 2 ut i l i sat ion veer 
between scepticism and enthusiasm.

Poor Understanding Means Poor Strategy

New approaches are constantly arising. Claims 

of “CO2 avoided”, “CO2 removed” or “reduced CO2 
emissions” are easily confusable, and corporations and 
governments are starting to invest in various candidate 
technologies without having the big picture to hand.

In a new Nature perspective, we set out to pin 
down what CO2 utilisation is, how it might relate to CO2 
removals and emission reductions, and whether such 
technologies are profitable or scalable.

As a team, we represent economists, engineers, 
chemists, soil scientists and climate modellers – the 
whole spectrum of views on utilisation. Our study is the 
most comprehensive to date on the relative scale and 
costs of different ways to use CO2.
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What is CO2 Utilisation?

Conventionally, “CO2 utilisation” is an industrial 
process that makes an economically valuable product 
using CO2 at concentrations above atmospheric 
levels. CO2 is either transformed using chemical 
reactions into materials, chemicals and fuels, or it 
is used directly in processes such as enhanced oil 
recovery.

This definition has its historical reasons, but 
it is not the only kind of CO2 utilisation. For a long 
time, people have also been thinking about how to 
use natural carbon – carbon made by plants from 
atmospheric CO2 – as a feedstock to make valuable 
products. And CO2-using techniques, such as soil 
carbon sequestration, through their ability to enhance 
crop yields, can also make an economic product.

In our paper we look at 10 specific pathways 
of CO2 utilisation, best categorised by considerations 
of how easily the carbon flows around the Earth’s 
spheres and where it ends up, as shown in the figure 
below.

CO2 Storage: Open, Closed and Cycling

This shows “open” utilisation pathways (purple 
arrows) that store CO2 in leaky natural systems, such 
as forests, which can turn from sink to source very 
quickly. “Closed” pathways (red), such as building 
materials, offer near permanent storage of CO2. 
Finally “cycling” utilisation (yellow), such as CO2-
based fuels, which moves carbon around over short 
timescales.

Stocks and net flows 
(large light blue arrows) of 
CO2 around the human and 
natural world, including 10 
numbered potential utilisation 
and removal pathways. These 
are marked with coloured arrows 
that denote whether carbon is 
stored in open systems (purple 
arrows)that can be sources or 
sinks of CO2,  closed systems 
(red) for near-permanent storage 
orcycling pathways (yellow) that 
only temporarily shift carbon. 
Source: Hepburn et al. (2019).
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Climate Mitigation + Economic Gain

All ten CO2 utilisation pathways in our figure offer 
some kind of economic motivation, together with some 
degree of climate mitigation potential.

CO2 utilisation can help in two main ways: 
the removal and long-term storage of atmospheric CO2; 
and the reduction of CO2 emissions to the atmosphere. 
Potentially, using CO2 to make valuable products 
might also offset some of the costs of climate change 
mitigation.

Our estimates show that at the top end, over 
10 billion tonnes of CO2 (GtCO2) a year could be 
utilised – compared to global emissions of 40GtCO2 
– for less than $100 per tonne.

Most of that utilisation is associated with medium- 
or long- term storage in open and closed pathways. 
However, there are several problems and challenges 
to overcome before such large utilisation could be 
achieved.

CO2 Uilisation Doesn’t Guarantee Mitigation

Furthermore, even if  CO2 uti l isation were 
successful, that does not necessarily mean it would 
be beneficial for the climate. If done without due 
consideration, CO2 utilisation – in common with other 
approaches that remove and/or store CO2 – might not 
contribute to mitigation at all.

Possible problems include not just  direct 
C O 2 e m i s s i o n s ,  b u t  a l s o  o t h e r  g r e e n h o u s e 
ga s  e m i s s i o n s ;  d i re c t  a n d  i n d i re c t   l a n d - u s e 
c h a n g e ;  e m i s s i o n s  f r o m  o t h e r  p a r t s  o f  t h e 
process; leakage (when emissions subsequently 
increase in  other  parts  of  the wider  system); 
and impermanent displacement (when emissions are 
only delayed rather than avoided for good).

B e c a u s e  o f  t h e s e  i s s u e s ,  w h e t h e r 
the implementation of a CO2 utilisation technology will 
be climate-beneficial will depend on a host of factors. 

The most important of these are:
Energy source: CO2 utilisation technologies can be 

energy-intensive. This energy needs to be renewable: 
either directly from the sun, or via renewable 
technologies.

Broader decarbonisation context: Some of these 
technologies only make sense as mitigation strategies 
at certain points of the global decarbonisation process. 
For example, using enhanced oil recovery to sequester 
CO2 could be used in the short term before the energy 
and transport systems are decarbonised.

Scale: In order to make an appreciable difference 
to the global flows of CO2, pathways need to have 
the potential to scale quickly. The window for climate 
action is small and building an entirely new CO2 
utilisation industry in the time needed is a non-trivial 
challenge.

Permanence: The most impactful technologies will 
be the ones that permanently remove atmospheric CO2 
or permanently displace CO2 emissions.
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The 10 Pathways and Their Prospects…

Below, we compare the potential scale and cost 
of different CO2 utilisation pathways. Overall, CO2 
utilisation has the potential to operate at large scale 
and at low cost, meaning it could be big business in the 
future.

The scale evaluations for 2050 come from a 
process of structured estimates, expert consultation and 
large scoping reviews. Our cost estimates are breakeven 
costs – meaning they take into account revenue – and 
are presented as the interquartile ranges from techno-
economic studies collected from scoping reviews. This 
means that the costs are backward-looking and likely 
to underestimate the ability of the pathways to achieve 
economies of scale. Negative costs mean that the 
process is profitable under present day assumptions.

CO2 Chemicals

Reducing CO2 to its constituent components 
using catalysts and using chemical reactions to build 
products, such as methanol, urea (to use as fertiliser) 
or polymers (for use as durable products in buildings 
or cars), could utilise 0.3 to 0.6GtCO2 a year in 2050, at 
costs of between -$80 to $300 per tonne of CO2.

CO2 Fuels

Combining hydrogen with CO2 to produce 
hydrocarbon fuels, including methanol, synfuels, 
and syngas could address a huge market – for example, 
across existing transport infrastructure – but the 
present-day costs are high. Together, CO2 fuels could 
utilise 1 to 4.2GtCO2 a year in 2050, but costs are up to 
$670 per tonne of CO2.

Microalgae

Using microalgae to fix CO2 at high efficiencies 

and then processing the biomass to make products, 
such as fuels and high-value chemicals, has been the 
focus of research efforts for many years. With complex 
production economics, costs are between $230 and 
$920 per tonne of CO2, and 2050 utilisation rates could 
be 0.2 to 0.9GtCO2 per year.

Concrete Building Materials

CO 2 can be used to  “cure”  cement,  or  in 
the manufacture of aggregates. Doing so stores some 
CO2 for the long term and could displace emissions-
intensive conventional cement. With accelerating global 
urbanisation, but a challenging regulatory environment, 
we estimate a utilisation and storage potential of 
0.1 to 1.4GtCO2 in 2050, with present day costs of 
between -$30 and $70 per tonne of CO2.

CO2-Enhanced Oil Recovery (EOR)

Injecting CO2 into oil wells can increase the 
production of oil. Normally, operators maximise oil 
and CO2 recovered from the well, but, critically, it is 
possible to operate EOR so that more CO2 is injected 
and stored than is produced on consumption of the 
final oil product. We estimate that 0.1 to 1.8GtCO2 per 
year could be utilised and stored this way in 2050, at 
costs that are between -$60 and -$40 per tonne of CO2.

Bioenergy with Carbon Capture and 
Storage (BECCS)

I n  b i o e n e r g y  w i t h  c a r b o n  c a p t u r e ,  t h e 
operator captures CO2 by growing trees, produces 
electricity through bioenergy and sequesters the 
resulting emissions. With a rough approximation of 
electricity revenues, we estimate utilisation costs of 
between $60 and $160 per tonne of CO2. Some 0.5 to 
5GtCO2 per year could be utilised and stored this way 
in 2050.  This is lower than some previously published 
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estimates of BECCS and represents a level of deployment 
that is cognisant of other sustainability aims.

Enhanced Weathering

Crushing rocks, such as basalt, and spreading them 
on land can result in the accelerated formation of stable 
carbonate from atmospheric CO2. It is likely that doing 
this on agricultural lands will result in enhanced yields. 
However, the very early-stagenature of this pathway 
means that we have not made 2050 estimates for it.

Forestry

Timber from both new and existing forests 
is  an economical ly valuable product that could 
potentially store CO2 in buildings and, by doing so, 
displace cement use. We estimate that up to 1.5GtCO2 
could be utilised in 2050 in this way, at costs of 
between -$40 and $10 per tonne CO2.

Soil Carbon Sequestration

Land management techniques for soil carbon 
sequestration can not only store CO2 in the soil but 
also enhance agricultural yields. We estimate that the 
CO2 utilised in the form of that increased output might 
be as much as 0.9 to 1.9GtCO2 per year in 2050, at costs 
of -$90 to -$20 per tonne CO2.

Biochar

Biochar is “pyrolysed” biomass: plant material 
that has been burnt at high temperatures under low 
oxygen levels. Biochar application to agricultural soils 
has the potential to increase crop yields by 10% – but it 
is very hard to make a consistent product or predict soil 
reactions. We estimate between 0.2 and 1GtCO2 could be 
utilised by biochar in 2050, at costs of around -$65 per 
tonne of CO2.
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Capacity, Costs Compared

The summary figure below shows an estimate 
of how much CO2 could be used by each pathway (the 
width of each column) and the associated breakeven 
costs (height of the columns).

The low scenario (chart on the left) and the high 
one (right) reflect the range of outcomes depending 
on levels of investment, uptake and technological 
improvements by 2050.  The shading refers  to 
technological readiness, ranging from low or variable 
(pale shades) through to high (darker shades). The 
asterisks refer to the duration of CO2 storage ranging 
from days or months (single asterisk) through to 
centuries or more (triple asterisk).

The figure above shows that CO2 utilisation 
could generate significant flows of CO2 in 2050 – and 
that some pathways can be expected to be profitable in 
their own right. We think this could be an opportunity 
to leverage those flows for the purpose of climate 
change mitigation.

However, the charts also emphasise the large 
uncertainty over the scale of that potential and the 
likely costs of tapping into it. In order for CO2 utilisation 
to be successfully deployed in the fight against climate 
change, these uncertainties must be resolved alongside 
potential – and non-trivial – challenges, of which energy 
intensity and the permanence of carbon storage are 
just two.

Estimated CO2 utilisation potential (GtCO2 in 2050) and breakeven cost (2015$/tonne) of different sub-pathways in low 
(left) and high (right) scenarios. Conventional pathways in grey are industrial utilisation approaches; non-conventional pathways in 
green are biological utilisation approaches. TRL refers to technological readiness levels, which range between 1 and 9. SCS is soil 
carbon sequestration; EOR is enhanced oil recovery;BECCS is bioenergy with carbon capture; and DME is dimethyl ether (a type of 
CO2 fuel).  These cost and scale potentials could change substantially with advances in R&D. Source: Hepburn et al. (2019).

→ Re-posted with permission from Energy Post and Carbon Brief.

https://energypost.eu/10-carbon-capture-methods-compared-costs-scalability-permanence-cleanness/
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Future of Hydrogen Reading:

               Takeaways 
To Japan’s request under its G20 presidency, the International 

Energy Agency prepared a review of hydrogen development and 
the role it may play in the future of clean energy and industry. 
Below are some key points that touch upon why hydrogen is all 
the rage, how it is produced, its current and potential future uses, 
how it is stored, transmitted, and distributed, policy focus areas for 
its growth, and finally a short note on hydrogen developments in 
China and the EU.   
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Hydrogen 101

▲ Hydrogen is becoming an increasingly 
attractive contestant in the race for a clean 
energy future, because:

◆ A variety of low-carbon routes to 
produce it exist
◆ It  can be used without releasing 
particulates or greenhouse gases

▲ Hydrogen is an energy carrier rather than 
an energy source, so it requires initial energy 
inputs. Sustainable hydrogen must be produced 
from low-carbon sources. 

◆ Nearly all of present-day hydrogen is 
produced from fossil fuels: ~830Mt CO2 
emissions generated per year. 
◆ Of the 70Mt of hydrogen produced as 
a primary product today: 76% sourced 
from natural gas, 23% from coal, only 
0.7% from renewables or fossil fuels with 
carbon capture and storage. 

▲ Hydrogen is light, storable, reactive, has high 
energy content per unit of mass, and can be 
produced at an industrial scale (p17). 

◆High energy content: promising for use 
as a transport fuel 
◆ Lightness: higher volumes of hydrogen 
are needed than would be from other 
fuels; poses challenges for long-distance 
transmission & transport 
◆ Ways  to  address  concerns  wi th 
lightness, by raising energy density: 
c o m p r e s s i o n ,  l i q u e f a c t i o n ,  a n d 
transformation into hydrogen-based fuels

▲ Low-carbon hydrogen and low-carbon 
electricity can work in tandem once renewables 
become sufficiently widespread. 

◆ H yd ro ge n ,  u n l i ke  e l e c t r i c i t y,  i s 
unaffected by mismatched energy supply 
& demand and can be stored.
◆ It can thus amplify an entire system’s 
energy security & need not displace low-
carbon electricity development.

▲ H yd ro g e n  i s  a  b u d d i n g  l o w- c a r b o n 
alternative for industries that rely on fossil fuels, 
as it can be stored, combusted, and combined 
in chemical reactions that are close to those of 
natural gas, oil, and coal. 

◆ Such industries include: aviation, 
shipping, iron and steel production, 
chemicals manufacture, high-temperature 
industrial heat, long-distance transport, 
and heat for buildings (p23). 

▲ Hydrogen is attractive for many reasons 
beyond climate. It can:

◆ strengthen energy security by reducing 
reliance on specific fuels
◆ increase energy access for hard-to-
reach areas
◆ mitigate poor health outcomes caused 
by poor air quality
◆ provide economic opportunit ies 
for those who spearhead hydrogen 
innovation and capacity building 

For further information on this section, see page 23-27 of the report. Get the report from IEA website

https://www.iea.org/reports/the-future-of-hydrogen
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Methods and Costs of Producing Hydrogen:

Storage, Transmission, and Distribution of Hydrogen  

▲ Three methods of producing hydrogen include 
steam methane reforming (SMR), coal gasification, 
and electrolysis. 

◆ SMR is the most prevalent. Its lower costs 
and existing spread of facilities means that it 
will likely remain most prevalent into the near 
future. SMR plants must use carbon capture, 
utilization, and storage (CCUS) for low-carbon 
hydrogen. 
◆ Coal gasification is the main method 
of producing hydrogen from coal. Its CO2 
emissions intensity is twice than that of 
natural gas. 

▲ Most hydrogen today is stored in small-scale 
systems, as 85% of hydrogen production is used on-
site. 

◆ Key considerations for different storage 
systems include: volume needs, required 
lengths of storage, and necessary speeds of 
discharge

▲ Preferred storage option for small-scale systems: 
tanks that store compressed or liquified hydrogen 
▲ Preferred storage option for large-scale, long-
term systems: geological storage, including salt 
caverns, depleted natural gas or oil reservoirs, and 
aquifers
▲ Research is looking into the possibility of using 

◆ Water electrolysis has the potential to 
produce low-carbon hydrogen as renewable 
electricity prices wane. The process splits 
water into hydrogen and oxygen using an 
electric current, but today accounts for only 
1% of dedicated hydrogen production.
◆ Emerging technologies such as methane 
splitting, SMR redesigns, and using solar 
energy to split water are currently at early 
stages of investigation.

▲ The largest influences on the price of hydrogen 
production are the cost of fuels, like coal and gas. 

existing natural gas pipelines to blend hydrogen in 
with gas to avoid the high capital costs of developing 
new infrastructure suited specifically for hydrogen.
▲ Transmission and distribution challenges arising 
from hydrogen’s low-energy density may be 
circumvented via compression and conversion into 
liquid fuels. 
▲ At distances less than 1500km, construction of 
pipelines is the best option for local distribution of 
hydrogen where demand is established. 
▲ At distances above 1500km, shipping hydrogen 
as ammonia or liquid organic hydrogen carriers 
(LOHC) is the more cost effective. 

For further information on this section, see page 67 of the report. More information on hydrogen blending and its potential 
challenges can be found on page 71. 

For further information on this section, see page 37 of the report. More information on emerging technologies can be 
found on page 41. 
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Current Uses of Hydrogen

▲ Pure hydrogen is used as an energy carrier or a raw material 
for industry. Most current hydrogen use is centralized in 
industrial applications. The most common uses are: 

◆ 33% for oil refining, 27% for ammonia production, 11% 
for methanol production, and 3% for steel production (p 
89). 

▲ Mixed forms of hydrogen are called hydrogen-based fuels 
and feedstocks, and include synthetic methane, synthetic liquid 
fuels, methanol, ammonia, etc. Mixed forms’ higher energy 
density and usage in existing transport, storage, and distribution 
infrastructure (p 55) are favorable especially when other low-
carbon options are unavailable, but at current prices these 
conversions are not economical. 
▲ Hydrogen can be used to replace current fuels, or can be 
employed alongside electricity. The potential for further rollout 
of hydrogen falls into two categories:

◆ 1) where hydrogen use already exists but cleaner 
production can be utilized.
◆ 2) in applications where hydrogen does not yet exist.

▲ Hydrogen use in industry: the steel and high-temperature 
heat sectors has particular potential for low-carbon hydrogen 
growth years down the road.  
▲ Potential hydrogen use beyond industrial applications exists 
in (p 123): 

◆ Shipping and aviation, as it has limited low-carbon fuel 
options available 
◆ Buildings, by blending hydrogen into existing natural gas 
networks 
◆ Power generation 

For further information on this section, see page 89 of the report. More information on 
how hydrogen is used within different sectors and where low-carbon hydrogen may play a 
role in the future can be found on page 90. 
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Focus Areas and Value Chains to Boost Development

Hydrogen Developments in China and EU  

▲ A well-planned approach to building up hydrogen 
supply chains and infrastructure would make proactive 
headway in sectors with long lead times to ensure that 
far-off climate objectives can be met. 
▲ Looking at the near term to 2030, four value 
chains that best present the opportunity to scale up 
hydrogen are: coastal industrial clusters, existing gas 
infrastructure, fleets, and the first shipping routes for 
hydrogen: 

◆ Coastal  industr ial  c lusters:  promoting 
hydrogen growth where existing industrial hubs 
for hydrogen exist.
◆ Natural gas infrastructure: raise hydrogen 
demand and accelerate its growth by blending 
small amounts into existing infrastructure.
◆ Fleets: hydrogen supply infrastructure, 

China 

▲ Plan to expand hydrogen transport in Beijing, 
Shanghai, Chengdu, and other large Chinese cities. 
Wuhan as China’s first Hydrogen City: Wuhan’s goals 
have been set at: 

◆ 100 enterprises to be involved in fuel cell 
production by 2025; 300 filling stations by 2025; 
5,000 fuel cell electric vehicles (FCEVs) by 2020; 
1 million FCEVs by 2030.  

▲ The Chinese government has invested US $12B 
in fuel cell technology development, and Currently 
under construction in Guangdong is a US $1.77B 
hydrogen automobile plant, which is expected to begin 
production this year (Asia Times 2019)

refuelling stations, and vehicle manufacturing 
need to be developed in tandem to avoid delays 
in deployment. 
◆ Hydrogen shipping routes: energy trade 
takes decades to fully develop, so early trade 
stimulation would benefit the future.

▲ Policies across all value chains should aim to: 
◆ Establish targets and/or long-term policy 
signals
◆ Support demand creation
◆Mitigate investment risks
◆ Promote R&D, strategic demonstration 
projects and knowledge sharing
◆ Harmonize standards and remove barriers 
(p172).

EU 

▲ The European Commission’s 2050 long-term 
decarbonization strategy published in 2018 includes 
hydrogen pathways to reduce carbon emissions. 
▲ The “Hydrogen Energy Network” platform was 
formed to bolster communication about hydrogen 
developments among member states. 
▲ The Linz Declaration “Hydrogen Initiative”, signed 
by European countries and partner organizations, 
encourages collaboration on the sustainable hydrogen 
technology front. 

Summaried and Organized by Kristina Schagane, UC Berkeley Environmental Economics & Policy, ICF Beijing Climate & Energy Intern.

Information for this section was pulled from the report as well as an Asia Times article published in 2019. 

For further information on this section, see page 167 of the report. More information on why the above stated 5 types of policy are 
essential no matter the value chain can reference page Table 12 on page 176. 

New Tech

https://www.asiatimes.com/2019/03/article/beijing-wants-100000-hydrogen-cars-by-2025/


54

6  Facts 
  and 
Figures



55

Facts and Figures

Monthly Statistics of  China Power Industry 
(Jan-Oct, 2019)

Oct Jan to Oct
Year-on-Year

Change
 (±, %)

Year-on-Year 
Change 2018 

(±, %, pp)
Electricity Generation TWh 571.4 4.0 5874.2 3.1
         ---- Hydro TWh 107.4 -4.1 1001.3 6.5
         ---- Thermal TWh 397.0 5.9 4204.1 1.1
         ---- Nuclear TWh 28.8 5.4 282.6 19.3
         ---- Wind TWh 33.5 16.9 325.0 9.7
Electricity Consumption TWh 579.0 5.0 5923.2 4.4
         ---- Primary Industry TWh 6.6 9.1 64.7 5.2
         ---- Secondary Industry TWh 400.8 3.4 3986.7 3.0
               Including: Industrial TWh 393.8 3.3 3914.2 2.8
         ---- Tertiary Industry TWh 94.7 14.5 994.1 9.3
         ---- Residential TWh 76.9 2.7 877.7 5.9
Generating Capacity of Power Plants over 6000kW GW 1868.93 5.8
         ---- Hydro GW 308.94 1.3
         ---- Thermal GW 1173.91 4.8
         ---- Nuclear GW 48.74 20.3
         ---- Wind GW 199.22 12.2
Average Coal Consumption of Power Supply g/kWh 309.7 -0.5
Line loss % 5.28 -0.51
Heat Supply TJ 3493990 -0.6
Coal Consumption for Heat Supply Million Tons 201.6 2.6
Electricity Supply TWh 5200.3 5.4
Electricity Sales TWh 4925.7 5.9
Power Equipment Average Utilization Hour Hour 3157 -55
         ---- Hydro Hour 3244 162
         ---- Thermal Hour 3495 -100
         ---- Nuclear Hour 6040 -159
         ---- Wind Hour 1688 -36
Auxiliary Power Ratio % 4.7 0.004
         ---- Hydro % 0.3 0.01
         ---- Thermal % 6.0 0.02
Power Generation Projects Investment Billion RMB 206.5 7.6
         ---- Hydro Billion RMB 61.1 29.4
         ---- Thermal Billion RMB 41.5 -27.8
         ---- Nuclear Billion RMB 23.6 -30.9
         ---- Wind Billion RMB 70.8 79.4
Power Grid Projects Investment Billion RMB 341.5 -10.5
Newly Installed Generation Capacity GW 71.17 -1867
         ---- Hydro GW 2.92 -416
         ---- Thermal GW 32.37 539
         ---- Nuclear GW 4.09 -63
         ---- Wind GW 14.66 20
Newly Installed Substation Equipment Capacity of 
220kV and Above GVA 180.98 -1152

Newly Added Transmission Line Length of 220kV and 
Above km 25595 -5688

                                                                                                                                                                       Source: NEA, NBS
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Infographics: 
China Power System Reform

A Brief Overview On the Evolution of China’s Energy and Power Policy

Source: ECECP China Power Market Workshop,By Keynote Speaker Yuan Jiahai, NCEPU 

Evolution of China’s Power Sector Reform

Source: ECECP China Power Market Workshop,By Keynote Speaker Ma Li, SGERI
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Current Situation of China’s Electricity Market Construction

 Source: ECECP China Power Market Workshop,By Keynote Speaker Ma Li, SGERI

Electric Power System Reform to Promote 
High-Quality Development of the Power Industry

Source: ECECP China Power Market Workshop,By Keynote Speaker Xiong Huawen, ERI
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EU Policy and Market Design 
for Clean Energy Transition

Updated 
Renewable 
Energy Directive 
(RED II):
A market for 
renewables and 
renewables in 
the market

Source: ECECP EU Energy Market 
Workshop,Presented by Tudor 
Constantinescu, DG ENER

Electricity 
Market 
Design 
Priorities

Source: ECECP 
EU Energy Market 
Workshop,Presented by 
Tudor Constantinescu, 
DG ENER
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New 
Electricity 
Market 
Design 
Under Clean 
Energy 
Package 
(CEP)

Integrating 
Various 
Economic 
Sectors

Source: ECECP EU Energy 
Market Workshop,
Presented by Jean-Michel 
Glachant, Florence School of 
Regulation

Source: ECECP EU Energy 
Market Workshop,
Presented by Tudor 
Constantinescu, DG ENER
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7 Featured     
    Events
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           ECECP Workshop on
EU Experience in Promoting and Integrating Renewable Electricity
Jan 8th, 2020
Tentative Agenda

 

Time Actions

10:00 – 10:30
Welcome remarks

◆ TBC, Dept. of International Cooperation, NEA
◆ TBC, Dept. of Renewables, NEA

10:30 – 11:30

Promoting Investment in Renewable Generation in the EU (1)
Speaker: DG ENER representative

◆ EU policies through the years
◆ Policies development: studies and consultations

11:30 – 12:30
Promoting Investment in Renewable Generation in the EU (2)
Speaker: Monique Voogt, SQConsult

◆ Experience in the EU member states – best practices

12:30 – 14:00 Lunch

14:00 – 15:00

Integrating Renewable Electricity into the Energy System in the EU (1)
Speaker: Roberto Lacal Arántegui, Renewable Energy Expert, Joint Research Centre,
 the Netherlands

◆ Technology Perspective

15:00 – 16:00
Integrating Renewable Electricity into the Energy System in the EU (2)
Speaker Christian Romig, Managing Consultant, Pvory Consulting

◆ Relevance for China

16:00 – 16:30 Coffee Break

16:30 – 17:30
Investing in Renewable Generation in EU and China
ENGIE, EDF, TOTAL and SHELL

◆ Investors Perspectives

17:30 – 18:00 Closing remarks

18:00 – 20:00 Dinner / Networking
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The 9th Energy Storage International Conference and Expo (ESIE2020)

Date: April 15-17, 2020
Venue: National Convention Center, Beijing
Host by: China Energy Storage Alliance (CNESA)
Activities: Conference, Expo, Innovation Competition
Official Link: http://www.esexpo.org

SNEC 14th (2020) International Photovoltaic Power Generation and 
Smart Energy Conference & Exhibition

Date: May 24-26 (Conference), May 25-27 (Expo)  
Venue: Kerry Hotel Pudong Shanghai (Conference)
Shanghai New International Expo Center (Expo)
Co-Hosted by: 19 International and National Organizations
Activities: Conference, Exhibition
Side Event: Energy Storage and Hydrogen & Fuel Cell Conference and Exhibition
Official Link: http://www.snec.org.cn

http://www.esexpo.org
http://www.snec.org.cn
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2020 China (Shanghai) International Wind Power Equipment and Technology Exhibition

Date: April 15-17, 2020
Venue: Shanghai Everbright Convention and Exhibition Center
Directed by: Ministry of Commerce, Ministry of Science and Technology, China Electricity Council, China 
Electrotechnical Society
Activities: Exhibition, Conference
Official Link: http://www.gdz-expo.com

5th International Conference on Renewable 
Energy and Smart Grid (ICRESG 2020)

Date: April 9-12, 2020
Venue: Chengdu, Sichuan Province
Organized by: Hong Kong Society of Mechanical Engineers
Activities: Plenary Lectures, Technical Session
Official Link: http://www.icresg.org/

http://www.gdz-expo.com
http://www.icresg.org/
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