


About  ECECP

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

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

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

The overall objective of ECECP is to

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

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

Disclaimer:

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

Welcome to the March 2022 issue of EU-China Energy Magazine. 

Decision makers around the world are re-thinking the role of renewables 

and energy efficiency in the current energy crisis. The conflict in Ukraine 

is leading to major disruption to world energy supplies and has sparked 

to a sharp rise in prices - which were already soaring in the wake of the 

Covid-19 pandemic. Yet with each crisis, there are opportunities. With 

a squeeze on global supplies of lithium, there are increased opportunities 

for new energy storage solutions. Meanwhile, exorbitant fossil fuel prices 

highlight the cost-benefits of energy efficiency investments. 

We have several exciting articles in this issue. We look at how the output 

from existing power plants, both thermal and renewable, could be increased 

and their life extended. We also assess the cost-benefits of pumped 

hydroelectricity storage investment in China; how a new style of vaulted 

concrete floor could significantly reduce the environmental impact of the 

construction industry; and what the increasing importance of data centres 

means for energy consumption and security of electricity supply.

We hope you will enjoy reading it.

 Flora Kan
ECECP Team Leader
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What does the increasing 
importance of data centres mean 
for energy consumption and 
security of electricity supply? 
How can data centres support the 
government’s decarbonisation 
strategy? And how can policy 
makers promote synergies from 
the integration of data centres 
with the energy system? The 
Center on Regulation in Europe 
(CERRE) recently published a 
report entitled ‘Data centres & 
the grid – Greening ICT in Europe‘,  
exploring the role of data centres 
in the EU energy system1. In this 
article, ECECP Junior Postgraduate 
Fellow Helena Uhde summarises 
the report, discusses the role 
of data centres and provides 
an overview of the report’s key 
recommendations for policy 
makers.

CERRE Report:
Solving the Twin Challenge:
Green and Digital Transformation

1.CERRE (2021). Data Centres and the 
Grid – Greening ICT in Europe. https://
cerre.eu/publications/data-centres-and-
the-energy-grid/ 

%20https:/cerre.eu/publications/data-centres-and-the-energy-grid/
%20https:/cerre.eu/publications/data-centres-and-the-energy-grid/
https://cerre.eu/publications/data-centres-and-the-energy-grid/%20
https://cerre.eu/publications/data-centres-and-the-energy-grid/%20
https://cerre.eu/publications/data-centres-and-the-energy-grid/%20
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CERRE Report:
Solving the Twin Challenge:
Green and Digital Transformation

Copenhagen, on the other hand, 
has a high quality infrastructure: 
80% of its power lines are laid 
underground, which protects them 
from the effects of the weather. It 
is worth remembering, however, 
that these cities are vulnerable to 
climate change: the advantages 
enjoyed by cooler countries in 
Europe could be threatened by 
climate change and increased 
weather volatility.

What does the establishment 
of data centres mean for the 
EU climate neutrality goals?

In the coming years, the 
importance and number of 
data centres will increase – and 
so will the associated energy 
consumption. The IEA states that 
global Internet traffic more than 
doubled between 2017 and 2020 
and could double again by 20235. 
However, forecasts for power 
consumption in data centres 
are subject to great uncertainty. 
Different studies have reached 
opposite conclusions: that there 
will be a sharp decline in data 
centre power consumption, 
brought about by technological 
advances; and that there will be 
an exponential increase in power 
consumption due to a rapidly 
increasing number of hyperscale 
centres. 

In the course of the pandemic, the 
importance of information and 
communications technology (ICT) 
became particularly evident: video 
conferences and distance learning, 
tracing of contacts, and digital 
vaccination certificates all helped 
to ensure that the world did not 
come to a complete standstill. This 
was reflected in global Internet 
traffic, which increased by 40% in 

2. IEA (2021). Data Centres and Data Transmission Networks. 
    https://www.iea.org/reports/data-centres-and-data-transmission-networks 
3. See footnote 1.
4. See footnote 2.
5. Ibid.

2020 alone2. Most global Internet 
traffic passes through data centres, 
‘(…) buildings or part of a building 
that host computer servers that 
run continuously to undertake 
Internet related computing tasks’3. 
In 2020, the global electricity 
consumption of data centres, not 
including energy consumption for 
mining cryptocurrencies, was 200-
250 TWh - about 1% of the global 
electricity demand4. 

Attractive locations for data 
centres in the EU  

Almost 20% of the world’s 
hyperscale data centres are 
located in Western Europe. Dublin 
(Ireland), Prague (Czech Republic), 
Copenhagen (Denmark) and 
Lisbon (Portugal) are particularly 
attractive locations for data 
centres. Copenhagen and Dublin, 
for example, are supported by the 
countries’ moderate temperatures, 
which facilitate the management 
of heat output from data centres. 
The Dublin location is also 
boosted by high renewable energy 
potential, a skilled workforce, 
supportive regulations and an 
existing telecommunications 
infrastructure linking with the 
EU and the US. Furthermore, 
since Brexit, Ireland is the only 
EU member state with English 
as its official language, which 
favours international investment. 

https://www.iea.org/reports/data-centres-and-data-transmission-networks%20%0D
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With the adoption of the EU 
Green Deal and the European 
Climate Change Act, the EU aims 
to become the world’s first carbon 
neutral continent by 2050. Net 
zero implies an electricity system 
dominated by volatile renewable 
energy, which will be more 
complex to control, leading to 
sharper price signals, as well as 
rationing and ordering of loads. 

What role will data centres 
play on the way to Net Zero?

Data centres can support the 
decarbonisation of the power, 
heat and transport sectors. Some 
leading data centre operators, 
including Amazon, Microsoft 
and Facebook, have committed 
to using 100% renewable 
energy. This is made possible by 
investing in renewable energy, 
e.g., through corporate power 
purchase agreements (PPAs) which 
represent long-term commitments 
to buy renewable energy from 
a project. According to IEA, in 
2019-2020, Google purchased 
12 TWh, Apple 1.7 TWh and 
Facebook 7 TWh of renewable 
energy to match their operational 
electricity consumption6. The 
CERRE report maintains that PPAs 
can support decarbonisation by 
making additional renewable 
capacity more cost-effective so 
that consumers turn to electricity 
from renewable sources. In the 
short term, the decarbonisation 

of heat is likely to lead to heating costs rising significantly and 
thus improve the economic viability of local heating systems that 
use waste heat from data centres. The widescale electrification 
of cars, vans and public transport has major implications for 
the flexibility of the electricity system. The ability to harness 
this flexibility requires significant amounts of real-time data 
processing. Here, the supporting role of data centres in 
information processing is key.

The role of data centres in the grid

While increased energy efficiency can largely offset the energy 
impact of increasing data demand, large clusters of data centres 
can have a destabilising impact on the power grid, i.e., in the 
case of a suddenly heavy trade in crypto cryptocurrencies, high 
electricity demand has negative effects on network congestion 
management. So how can data centres optimise their energy 
consumption whilst supporting the grid? Data centres can either 
play a more passive role in the grid, as large energy and grid 
users, or operate as active participants supporting grid stability 
(see Figure 1).

6. See footnote 2.

Figure 1: Roles of data centres.
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Greening data centres in China

Although the report refers to data centres in Europe, China also faces the ‘double 
challenge’ of green and digital transformation. This challenge was recently 
discussed in an expert discussion on the Environment China podcast on 14 
January 20227. GDS Holdings, the largest independent data centre operator in 
China, consumed around 2.8 TWh of electricity in 2021. Similar to their western 
counterparts, China‘s leading data centres, including GDS Holdings, Chindata 
Group and Shanghai Athub, have committed to 100% renewable energy. To 
achieve their goals, GDS Holdings, Chindata and Alibaba are purchasing electricity 
through China’s new green power trading pilots. 

In the podcast, Prof Zhang Sufang highlights four strategies that data centres can 
use to offer flexibility for grid stability: 1) time-shifting workloads, 2) geographical 
shifting workloads, 3) changing the temperature of the cooling systems, and 4) 
using the UPS energy storage system to optimise the charging and discharging 
time of the energy storage system.

However, implementation of these options is not particularly successful as there 
is little incentive for data centres to offer flexibility and there are concerns that 
operational reliability and quality of service may be compromised. Policy measures 
to provide incentives include further development of China’s spot markets to signal 
real prices, and renewable energy targets for specific sectors.

7. Environment China (2022). Data Center Flexibility and Renewables. https://environmentchinapod.libsyn.com/podcast/data-center-
flexibility-and-renewables-with-zhang-sufang-ye-ruiqi-and-katerina-simou
GIZ (2022). Greener Data Center: Flexibility and Renewables. [Transcript of the podcast] https://www.energypartnership.cn/tr/home/
greener-data-center-flexibility-and-renewables/?article=1
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Data centres can produce waste 
heat or surplus electricity from 
their renewable installations. In 
remote areas, data centres could 
even have to operate their own 
microgrid. Finally - and arguably 
this is the most helpful role for the 
subordinate grid - data centres can 
offer flexibility and thus facilitate 
balancing in the power grid. Four 
types of data centre grid support 
can be distinguished, which are 
shown in Figure 2.

Firstly, if data centres are 
integrated into energy and power 
systems, e.g., into a smart city, 
they could act as independent 
energy actors and trade with 
energy flexibility services. A second 
option is to use waste heat from 
the data centres to provide heat 
to offices, residential buildings 
or even district heating systems. 
Thirdly, workloads and thus 
power demand can be shifted in 
time or geographically optimised 

between networked data centres 
with the help of algorithms, thus 
not only increasing the potential 
for renewable energy, but also 
reducing grid constraints. Fourth, 
battery back-up power from data 
centres can be offered to the grid 
on demand.

Facilitating the active role of 
data centres in the power grid

A power system based mainly 
on renewable resources leads to 
greater local, seasonal and daily 
fluctuations in the underlying 
costs of supplying certain sites. 
Although the EU promotes uniform 
wholesale electricity prices, there 
is a trend towards greater use of 
locational prices that reflect actual 
local supply and demand. For data 
centres, this means more thought 
needs to be given to their location 
on the power grid and their impact 
on overall energy system costs.

Another trend being promoted 
by the European Commission is 
the development of more active 
distribution system operators 
who can engage in competitive 
procurement of congestion 
management and voltage support 
services. For example, local market 
platforms with local pricing can 
achieve greater flexibility on 
the consumer side. The EC also 
favours energy communities i.e., 
groups of end users who actively 
manage their energy. These are 
encouraged to balance supply and 
demand internally. When such 
a community operates in island 
mode, it can benefit from reduced 
grid charges and is less exposed 
to the risk of wholesale electricity 
price fluctuations.

Data centre energy consumption is 
expected to increase in the coming 
years. However, the authors of 
the CERRE report stress that 
the ICT revolution will form an 
important part of Europe’s future 
economy. Data centre owners 
can improve grid resilience by 
increasing transparency on energy 
consumption drivers, refining 
end-to-end energy efficiency 
measurements, ensuring local 
sourcing of PPAs, and actively 
participating in local flexibility 
markets. While the owners of data 
centres seem to take their climate 
commitments seriously, it is the 
responsibility of politicians to 
create a framework that minimises 
the potential destabilising effects 
of data centres on the local 
network.  

Figure 2: Grid support potential of data centres.
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By Helena Uhde
ECECP Junior Postgraduate Fellow

The CERRE report offers nine policy recommendations that would create a 
framework for data centres (DCs) as active players in the EU’s energy system 
and ensure adequate grid management in the context of growing demand for 
computing power: 

1 A ‘dynamic policy approach‘ with a mix of legally binding and non-binding 
legal instruments should be favoured when developing regulation.

2 DCs could serve as a role model for energy intensive industries.They should 
not be singled out over other large loads, but the sizeof load needs to be 
reflected in regulation. 

3 EU regulation should prirotise harmonisation/standardisation of definitions 
and rules.

4 In the course of harmonisation, planners need to take into consideration 
the Network and Information Systems (NIS) Directive (to be replaced 
by NIS2 Directive) and relationship to European Critical Infrastructure 
Directive.

5 The involvement of DCs in higher-level energy planning processes should 
be pursued further.

6 The Ecodesign Directive provides a legal basis for the further regulation of 
energy consumption at DCs.

7 The outcomes of this report support the approach of the new Energy 
Efficiency Directive (EED, proposed as part of the EU climate neutrality 
package). This suggests that all district heating and cooling systems should 
have an improved ability to interact with other parts of the energy system 
in order to optimise the use of energy and prevent energy waste by using 
the full potential of buildings to store energy, including excess heat from 
service facilities and nearby DCs.

8 Government procurement processes should encourage the use of more 
environmentally sustainable DCs. Public authorities and publicly owned 
entities should be guided by the EU Green Public Procurement Criteria for 
their use of DCs.

9 The forthcoming revision of the Energy Taxation Directive offers an 
opportunity for the European Commission to harmonise certain practices, 
at least in terms of minimum harmonisation, to eliminate energy tax 
breaks that currently subsidise higher DC energy consumption.
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Repowering Provides 
New Purpose for 
Existing Plants
The benefits of repowering—cost savings 
from upgraded performance, and utilizing 
existing infrastructure—make it an important 
part of the energy landscape.
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Repowering is occurring in both thermal and renewable power plants, as new technologies make older 
facilities new again. The practice involves replacing aging generating units at thermal plants with new, 
higher-capacity turbines, or retrofitting a renewable energy site with more efficient components—in both 
cases, significantly increasing a power plant’s output while extending the facility’s life.

At a thermal plant, it could be completing a fuel switch from coal to natural gas, or even—as some 
experts told POWER—replacing coal generation with output from small modular nuclear reactors. A wind 
farm operator could erect taller, more efficient wind turbines to increase productivity. The owner of a 
solar farm may install new, more advanced solar panels to increase the performance of the array.

‘Reuse, repower, repurpose—all that makes a lot of sense, as those approaches are sustainable, faster 
to implement, and cheaper in comparison to greenfield solutions since you can reuse permits, materials 
[such as] for foundations or housing or infrastructure,’ said Annika Gerloff, a Siemens Energy executive in 
Germany with experience in brownfield projects. Gerloff told POWER, ‘In the long run, many power plants 
will become hybrid plants, laying the foundation for a new energy system. They’ll connect and integrate 
various functional elements, such as different means of generating power. For example, renewable power 
sources like solar and wind, and gas turbines capable of burning 100% green hydrogen that’s produced by 
electrolyzers using clean energy.’ 

Repowered projects often offer further cost-saving advantages, relative to new-build or greenfield 
developments, because they can use existing grid connections and transmission infrastructure, as Gerloff 
noted. That includes replacing coal-fired boilers with gas-fired turbines (Figure 1).

Figure 1: Switching a coal-fired power plant to burn natural gas has been a frequent 
practice for power plant operators in recent years, enabling utility-scale plants to continue 
operating rather than being retired. 

Courtesy: Siemens Energy 
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‘Hybrid power plants will also 
include energy storage systems like 
hydrogen, batteries, and thermal 
storage, and applications for 
supplying grid stability services,’ 
Gerloff said. ‘One main advantage 
of building a hybrid power plant 
on an existing infrastructure is 
that they offer significant cost 
savings and reduced lifecycle CO2 
emissions, and they also enable 
synergies between new and 
existing assets.’

Wind and Solar Farms

Repowering of wind farms, 
among the most common forms 
of the practice, is extending 
the operational life of projects 
worldwide. GE Renewable 
Energy’s Cypress onshore wind 
turbine was recently selected for 
a repowering project at Windplan 
Groen, the largest onshore wind 
farm in the Netherlands. GE will 
provide 26 Cypress 6.0-164 wind 
turbines (Figure 2), the company’s 
most powerful onshore turbine, 
to repower part of the project, 
located in the Flevoland province. 
The turbines will be installed at 
three wind parks that are expected 
to be completed in 2023, and the 
agreement includes a 25-year full-
service contract.

Gilan Sabatier, GE’s COO of 
Onshore Wind International, said: 
‘We are delighted to have been 
selected for the Windplan Groen 
project with our latest and most 
powerful onshore wind turbine. 
This will significantly increase 

the wind farm’s energy output 
and deliver even more affordable 
and sustainable renewable 
energy to the Netherlands. The 
repowering of older wind farms 
with more powerful turbines will 
play a significant role in achieving 
Europe’s goal of becoming carbon 
neutral by 2050.’

Industry analysts have said about 
40 GW of Europe’s wind turbines 
will be at least 20 years old by 
2025, and the sector is looking 
a repowering to meet both 
renewable energy targets and 
decarbonization goals. ‘Europe 
is now starting to dismantle its 
first generation of onshore wind 

turbines,’ said Giles Dickson, 
CEO of WindEurope, at a recent 
conference on end-of-life 
strategies for aging wind farms. 
‘It is crucial that we keep the sites 
going and replace the old turbines 
with new ones. They’re the sites 
with the best wind conditions, and 
the wind farms have become a 
well-established part of the local 
economy.’

A recently completed project in 
West Virginia, at Clearway Energy 
Group’s Pinnacle Wind Farm, 
provides a look at the tangible 
benefits of repowering. Clearway 
said putting 23 new, upgraded 
turbines at the Pinnacle site 

Figure 2: GE will provide 26 Cypress 6.0-164 wind turbines for a 
wind farm repowering project in the Netherlands. 

Courtesy: GE Renewable Energy 
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enables the farm to produce 16% 
more energy than the previous 
turbines. The project created 
about 50 full-time construction 
jobs, and will increase Clearway’s 
tax payments to Mineral County 
by as much as USD 200,000 in 
the first year of operation. The 
company said the wind farm also 
will contribute USD 3.7 million 
in West Virginia business and 
occupancy taxes over its newly 
extended operating life.

A WindEurope analysis of about 
140 projects repowered in 
Europe also shows the benefits of 
updating turbine technology. On 
average, the number of turbines 
in those wind projects decreased 
by 27%. Meanwhile, installed 
generation capacity was doubled, 
and electricity output tripled.

Repowering solar farms also is 
being done with an eye toward 
improved generation capacity and 
power production, particularly due 
to the rapid pace of technological 
advancements in the solar 
sector for photovoltaic modules, 
inverters, and trackers. Repowering 
often focuses on inverters because 
they offer the greatest potential 
for performance upgrades, as they 
convert direct current electricity 
that solar panels generate to 
alternating current electricity 
for use by the grid. Inverters, in 
addition to converting power, also 
are responsible for grid services, 
control, and monitoring.

Germany-based BayWa r.e. is 

known for its solar repowering 
efforts, in Europe and elsewhere. 
The company last year, in 
announcing projects in the UK, 
noted how modernizing and 
optimizing solar power plants 
can ‘considerably improve [solar 
power] availability and production, 
and thus offer significant improved 
return on investment,’ according to 
Natasha Kumar, managing director 
for BayWa r.e. Operation Services. 
The company said repowering can 
extend the design lifespan of a 
solar array by 20 years or more.

Repurposing Coal Plants with 
Nuclear Power

A UK-headquartered international 
design company, Bryden Wood, is 
working with TerraPraxis, a non-
profit organization focused on 
action for climate and energy, on a 
‘Repowering Coal’ initiative to help 
countries meet net-zero emissions 
targets by replacing coal-fired 
boilers at existing power plants 
with Generation IV advanced 
modular reactors (AMRs). Bryden 
Wood has created a new design 
and construction solution that 

the group says would make such 
a program possible at scale and 
speed, in part by deploying a new 
digital platform.

‘We’ve developed a new, 
standardized and optimized 
approach that’s completely 
different to previous infrastructure 
thinking,’ Martin Wood, co-founder 
of Bryden Wood, told POWER. 
‘We’re building the market for 
AMRs at the same time as the 
product itself is being developed. 
The digital tools we’re creating will 
enable us to have a huge number 
of projects, across multiple sites, 
ready to go as soon as the reactors 
are approved. Speed and agility 
have never been so important.’

Bryden Wood, in addition to 
joining with TerraPraxis, is working 
with the University of Buffalo, 
the Massachusetts Institute of 
Technology, Microsoft, and KPMG 
to standardize and optimize 
processes, along with building and 
engineering systems. The groups 
said the project to replace coal 
units with small reactors would 
first be deployed in the U.S.
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Kirsty Gogan, founder and 
managing partner of TerraPraxis, 
told POWER, ‘By sustaining 
permanent high-quality jobs 
for communities, repowered 
coal plants reduce the negative 
impacts on communities to 
public and political support for a 
just transition. The challenge is 
not only to build enough clean 
electricity generation to power 
the world, but to do so quickly 
while building the infrastructure 
required to decarbonize end-use 
sectors such as heat, industry, and 
transport.’

Many coal plants have been 
retrofitted to burn natural gas 
over the past decade-plus; 
a repowering with nuclear 
technology presents new design 
and regulatory challenges.

‘Coal plants vary widely and 
developing a new design for each 
plant would be complex, costly, 
and slow,’ said Wood. ‘Rather than 
thousands of individual projects, 
we must have a unified approach 
where the design is simplified and 
standardized to make this plan a 
reality as quickly as possible. The 
plan is to replace the existing 
boiler with a standardized 
advanced heat source 
(AHS) that fits into a 
standardized facility. A 
new heat transfer and 
storage system will run 
between the existing coal 
plant and the AHS, which 

is itself in two parts: the reactor 
within a modular, component-
based enclosure, and another 
enclosure with support systems. 
A modular heat transfer system 
and associated energy storage will 
allow the plant to efficiently match 
reactor output with generation 
demand.’

Gogan acknowledged the 
regulatory challenges, and said, 
‘Our building system is designed 
to reduce regulatory scope by 
firstly separating the power island 
from the heat island via thermal 
energy storage. This means 
that no accident propagation is 
possible from the power island 
to the heat island, and that the 
power island has no nuclear safety 
requirements. Secondly, safety 
by design characteristics of the 
advanced heat sources means 
that safety is achieved with no 
active safety systems. This reduces 
complexity and means that all 
safety-related systems can be 

combined in one reactor building. 
The relatively small reactor 
building, assembled from pre-
fabricated components, therefore 
becomes the only safety-related 
building. As part of their initial 
license review, the regulator will 
have already reviewed this exact 
configuration and its associated 
building designs.’

Gogan said repowering is a way 
‘to accelerate and de-risk global 
decarbonization,’ while also 
supporting an ‘affordable clean 
energy provision on existing sites 
utilizing existing transmission.’ She 
said it provides ‘the opportunity 
to reduce the overall scale of 
investment required to enable the 
clean energy transition.’

It also could help the energy 
workforce, as plants are 
repowered with new technology 
and able to remain in operation. 
‘Repurposing the majority 
of existing coal plant sites 
and infrastructure, including 
transmission, and maintaining 
the workforce employed 
today, dramatically reduces 

the investments and effort 
otherwise required to site, 

plan, build, and connect new 
infrastructure,’ she said.

By Darrell Proctor
Republished with permission 

from Power Magazine

https://www.powermag.com/repowering-provides-new-purpose-for-existing-plants/
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Cost–Benefit Analysis of Pumped 
Hydroelectricity Storage Investment in China

The benefits of repowering—cost savings from upgraded performance, and utilizing existing 
infrastructure—make it an important part of the energy landscape.

About CEWP:

The China Europe Water Platform (CEWP)1 is a regional component of the EU Water Initiative 
(EUWI), which aims to promote water policy dialogues, collaborative research and business 
development through mutual interests and joint funding between China and the EU to improve 
cooperation on management of water.
The project ‘Sustainable Hydropower Use and Integration in China and Europe’ (SHUI-ChE) is a 
subprogram under the focus area ‘Water and Energy Security’, implemented with support from 
EU’s Partnership Instrument. It aims to develop and enhance co-generation and exchange of 
knowledge by sharing experiences and best practice between EU and China.
In this context, the present study ‘Cost–Benefit Analysis of Pumped Hydroelectricity Storage 
Investment in China’ focuses on the implementation of pumped hydroelectric storage 
(PHS) plants in China and on the long-term benefits that this would bring at economic and 
environmental level.

 1.CEWP: China Europe Water Platform. Available online: https://cewp.eu/ 
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What is Pumped Hydroelectric Storage?

Pumped hydroelectric storage (PHS) plants are electric energy storage 
systems based on hydropower operation that connect to two or more 
reservoirs (upper and lower) with a hydraulic head.

In periods of low demand and high availability of electricity, excess 
energy is stored as potential energy by pumping the water from the 
lower to the upper basin. Stored energy can then be converted into 
electricity during periods of high demand. For this reason, PHS can 
enhance the flexibility of the power grid, which is critical for the 
integration of variable renewable energy production. PHS is by far the 

best grid-scale (long duration) 
energy storage option, offering 
more than 90% of storage capacity 
globally, helping countries achieve 
their ambitious targets of reducing 
greenhouse gas emissions 
and creating additional clean 
renewable energy capacity.

PHS numbers in Europe and 
China

There is over 158 GW of pumped 
storage capacity in operation 
worldwide, of which nearly 48 
GW is installed in Continental 
Europe2, accounting for around 
6.2% of total installed electricity 
production capacity - 830 GW.

In China, the total installed 
power capacity by the end of 
2019 was 2 010 GW, according 
to China Electricity Council3. Of 
these installations, 52% were 
represented by coal-fired power. 
Total pumped storage capacity was 
slightly above 30 GW (30.29 GW), 
equivalent to 1.5% of the total. 
This percentage lags a long way 
behind its equivalent in Europe.

 2.IHA: International Hydropower Association. Available online: https://hydropower-assets.s3.eu-west-2.amazonaws.com/
publications-docs/2020_hydropower_status_report.pdf 
 3.China Power 2020: China Electricity Council. https://english.cec.org.cn/menu/index.html?263.

EASE-EERA recommendations for a European Energy Storage 
Development Technology Roadmap towards 2030.
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The CBA methodology

The objective of the CEWP’s 
study is to obtain a cost-benefit 
analysis (CBA) on the potential 
construction of PHS plants that 
might mitigate the problem of 
variable renewable energy sources 
(VRES) and help stabilise energy 
production in China by reducing 
the use of coal in existing plants. 
The study also considers whether 
PHS plants might also have a 
positive environmental impact and 
offer competitive long-term costs.

To this end, the researchers 
developed various scenarios for 
the implementation of new PHS 
plants in terms of percentage 
capacity of the total.  The 
scenarios are based on the study 
‘Survey on pumped storage 
power stations in Japan’6 in which 
the optimal percentages of PHS 
implementation were found to be 

between 8% and 14% of total energy production. The study focused 
on three optimal scenarios: 8% - 11% - 14% and included a further 
scenario of 6%, to reflect the situation in Europe, and another of 4.5%, 
which is more easily achievable in China, given the low 1.7% starting 
point.

The study began with an analysis of China’s economic and demographic 
growth using the Historical Data of the World Bank7 which is based 
on the historical percentage growth of China’s GDP. Researchers then 
forecast the expected growth rate of GDP using the expected trend of 
the OECD8 from 2018 to 2050.

The Zhanghewan Project

Zhanghewan Project is a PHS plant located in Hebei Province that has been active since 20024.  The plant 
provides 1 GW of highly flexible peak load generation capacity. A 63 km 500 kV transmission line offers the 
opportunity to develop rural electrification. This PHS plant has effectively made it possible to decommission 
inefficient coal-fired power plants and expand irrigation capacity in the surrounding area. It has had a positive 
effect on emissions, grid stability and the availability of water for agriculture. The CAPEX data obtained for this 
specific case is in line with the average costs of PHS in China, which stands at USD 794 million/GW, according to 
BloombergNEF5. BloombergNEF’s average PHS cost is referenced throughout this current study.

 4.Asian Development Bank. Hebei Zhanghewan Pumped Storage Project. Available online: https://www.adb.org/projects/
documents/hebei-zhanghewan-pumped-storage-project-seia
 5.L’Ecluse, C.; Frith, J.; Pumped Hydro: A Primer. BloombergNEF 2021. Available online: https://genexpower.com.au/wpcontent/
uploads/2021/10/pumped_hydro_a_primer.pdf 
 6.Zhang, D.; Chen, T.; Li, Y. Survey on Pumped Storage Power Stations in Japan. Available online: https://caod.oriprobe.com/
articles/23590926/Survey_on_Pumped_Storage_Power_Stations_in_Japan.htm
 7.The World Bank. Available online: https://data.worldbank.org/country/china
 8.OECD Organisation for Economic Co-operation and Development. China GDP Growth Forecast 2019–2024 and up to 2060, Data
and Charts. Available online: https://knoema.com/loqqwx/china-gdp-growth-forecast-2019-2024-and-up-to-2060-data-andcharts

GDP and electricity production from 1971 to 2050 
(historical data and forecast) in China.
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PHS Implementation costs per scenario

GDP is almost always closely related to the production 
and consumption of electricity, both for residential 
consumption, which is linked to the population, and 
for the use of energy in industry and services, which is 
related to economic growth. 

The IEA forecasts that by 2040, total electricity 
production capacity in China will be 3 314 GW9.In 
2018, energy capacity in China was about 1 818 GW. 
Of this, about 65% was supplied by thermal plants10 
and, according to the model used, the amount of coal 
needed was about 1 842 million tons. This value tends 
to grow slightly and then decrease over the period to 
2040: electricity supplied by coal-fired plants should 
fall to 47% of the total in 2040, according to IEA, thanks 
to the development of energy from alternative and 
renewable sources.

Based on these values, the 2050 target capacity of 
PHS was calculated for each scenario, as well as the 
additional capacity required to achieve the target.

The costs

Based on the scenarios described above, the PHS 
percentages were applied to the energy capacity 
forecasts to obtain an average value of the PHS 
plants - in terms of GW needed - that would need 
to be built annually to reach the 2050 target.  
Assuming a cost of USD 796 million/GW of plant, it 
was possible to forecast costs with a constant plant 
implementation every year and a plant construction 
period of five years. This results in an average annual 
implementation cost over 30 years (from 2020 to 
2050), which varies, depending on the reference 
scenario applied, from about USD 2 billion in the 
4.5% scenario, to about USD 7.2 billion in the 14% 
scenario.

 9.IEA: International Energy Agency. Available online: https://www.iea.org/reports/world-energy-outlook-2017-china
 10.U.S. Energy Information Administration. Chinese Coal-Fired Electricity Generation Expected to Flatten as Mix Shifts to
Renewables. Available online: https://www.eia.gov/todayinenergy/detail.php?id=33092

PHS implementation required according to the targets 
forecasted per scenario.
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The benefits

The main benefit of the PHS installations is the indirect decommissioning of coal-fired power plants (with a consequent 
reduction in CO2-equivalent emissions), thanks to the increased use of VRES. Researchers on the PHS modelling project 
calculated the cost of the coal that would no longer be required in order to arrive at a measurable financial benefit. 
From the point of view of GHG emissions, researchers took the market value of the EU ETS (and a forecast according 
to European estimates) and applied it to the emissions avoided by not resorting to coal use. Calculations for the EU 
ETS price trends were calculated on the basis of the study ‘EU energy, transport and GHG emissions: Trends to 2050 - 
reference scenario 2013’11, making the numbers reflect actual figures in the period to 2020.

 11.European Commission. Trends to 2050. Available online: https://ec.europa.eu/energy/sites/ener/files/documents/trends_to_
2050_update_2013.pdf

Monetized benefit from coal avoided per scenario

Monetized benefit from CO2-eq emissions avoided per scenario
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The study includes a forecast for the average annual 
cost saving for coal (which reaches USD 6.8 billion in the 
14% scenario).

On the basis of the EU ETC price forecast, the annual 
savings from emissions avoidance is USD 12 billion for 
the 4.5% scenario, and up to USD 42.9 billion for the 
14% scenario.

Considerations and conclusions

For obvious financial reasons, EU ETS prices, as well as 
coal prices, are very variable. In addition, the costs of 
implementing PHS installations are subject to variables 
ranging from geography and climate to regional 
legislation, as well as actualisation factors. Given the 

large amount of energy involved and the high level of 
GW required for PHS projects, a lack of suitable sites 
imposes limits on the widescale implementation of this 
technology. 

However, the results obtained from this study are 
encouraging: implementation costs would be almost 
entirely covered by the reduction in coal use, while the 
benefits from emissions based on EU ETS are much more 
incisive and make the implementation of PHS interesting 
economically, functionally, and environmentally. 

The complete study is available as an Open Access Paper 
in Energies 2021, Volume 14, Issue 2412.
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Four Ways 
Education 
Can Fight 
Climate Change

Education is a fundamental tool 
for advancing action on climate 
change, yet it has not been 
adequately tapped for its potential.
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Research shows that if only 16% of 
high school students in high-and 
middle-income countries were to 
receive climate change education, 
we could see a substantial – nearly 
19 gigaton -- reduction of carbon 
dioxide by 2050.

Increased education about 
climate could also generate other 
benefits. Countries taking strong 
climate actions between 2018 and 
2030 could, by 2030, generate 
over 65 million new low-carbon 
jobs, and deliver at least USD 26 
trillion in net global economic 

benefits, according to the Global 
Commission on the Economy and 
Climate.

Nearly USD 23 trillion in climate-
smart investment opportunity 
exists in emerging markets from 
2016 to 2030, arising from national 
climate change commitments, the 
International Finance Corporation 
estimates.

Education is key to train the 
professionals needed to obtain 
these benefits. Here are four ways 
that education can be used to 

address climate change:

First, ensure mutually reinforcing 
policies for education and climate 
change. In a global survey by 
UNESCO in 2020, nearly two thirds 
of respondents named climate 
change and biodiversity loss as 
the number one challenge, and 
education as key to addressing 
them. It also reported that over 
half of education policies and 
curricula studied made no mention 
of climate change in primary and 
secondary education. 
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Education for climate change 
needs to be embedded in all 
levels of education and in formal 
institutions, communities and 
workplaces.  Education systems 
have to become more resilient to 
climate-related disasters to avoid 
disruption during extreme weather 
events.

Schools can play a critical role 
in increasing awareness of local 
communities on climate and 
disaster risk issues and promote 
local actions to build resilience. 
It is crucial to identify education 
as a key climate solution in 
national climate change policies 
such as nationally determined 
contributions and national 
adaptation plans.

Such integration provides a strong 
basis for countries to mobilize 
climate finance to advance climate 
actions in the context of education 
sector.

Second, build green skills in the 
workforce. Training and skills 
development are crucial for a just 
and green transition and building 
a resilient economy, especially 
now with post COVID-19 economic 
packages promoting green 
recovery.

There is a need for new courses 
to strengthen capacities and skills. 
Tertiary education and research 
play a key role in building higher 
order human capital for resilience 
and climate action. The European 
Green Deal and the Republic of 
Korea’s Green Deal are examples 
that require extensive talent pools. 

It is crucial to invest in skills to 
meet emission regulations, adopt 
renewable and clean energy, 
manage waste, and produce green 
and resilient products and services.

Third, expand investments at 
the intersection of sustainability 
and digitalization. The digital 
transformation currently underway 
is far reaching. The market size of 
the global digitized construction 
industry or construction 4.0, 
using artificial intelligence and 
other technologies, is projected 
to increase from USD 10 billion in 
2017 to USD 29 billion by 2027. 
Whether it is smart grids, smart 
transportation, smart cities, digital 
agricultural advisory services or 
gig economy work, wide ranging 
digital skills are called for.

Fourth, strengthen inter-
disciplinary climate studies. There 

is need for interdisciplinary 
education. The prestigious 
Columbia University and Stanford 
University each established a 
climate school in 2020 and 2021. 
For Columbia, it was the first new 
school in 25 years and for Stanford 
its first new school in 70 years, 
underscoring the importance of 
education in tackling the climate 
crisis.

Programs offered aim to educate 
future climate leaders, and 
generate knowledge solutions. 
Climate studies in developing 
countries need to jointly 
house different schools such 
as engineering, architecture, 
agriculture, arts, social sciences, 
management, law, public policy, 
and communications to build up 
the diverse talent pool needed for 
climate solutions. Problem based 
and contextual approaches are 
required.

These four paths will enable 
shifting behavior patterns towards 
sustainability and establishing 
more direct links between climate 
study programs and their positive 
impacts on climate adaptation and 
mitigation. Education needs to 
mesh with many other actors to 
realize climate goals, but it must 
be made a priority.

By Shanti Jagannathan 
and Arghya Sinha Roy

Republished with permission from 
Asian Development Bank (ADB)

“

”

Schools can play 
a critical role in 
increasing awareness 
of local communities 
on climate and 
disaster risk issues 
and promote local 
actions to build 
resilience.

https://blogs.adb.org/blog/four-ways-education-can-fight-climate-change
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Changing the Shape of Floors 
Could Cut Concrete Usage 
by 75 Percent
Swapping solid slab floors for a ‘thin shell’ vaulted alternative could help the 
construction industry towards its net-zero targets
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A new vaulted style of floor 
uses 75% less concrete than a 
traditional flat slab floor and could 
help the construction industry 
reduce its carbon footprint.

An interdisciplinary team 
of structural engineers, 
mathematicians and 
manufacturing experts from the 
Universities of Bath, Cambridge 
and Dundee has unveiled a full-
scale demonstration of a thin-
shell floor, which uses 60% less 
carbon in its consruction than 
an equivalent flat slab that could 
carry the same load.

The curved vault-shaped structure 
is covered by standard raised floor 
panels to create a level surface.

Created by the UKRI-
funded ACORN (Automating 
Concrete Construction) research 
project, the innovative vault-
shaped floor design takes 
advantage of concrete’s inherent 
natural properties and strengths.

The team has demonstrated that 
the new process could significantly 
reduce the carbon footprint of our 
built environment.

Dr Paul Shepherd, a Reader in 
Bath’s Department of Architecture 
& Civil Engineering and the 
Principal Investigator for ACORN, 
says: ‘Achieving the net-zero 
targets recently ratified at the 
COP26 conference will require 
significant change by the 
construction industry, which is 
responsible for about half of 

the UK’s total emissions. Since 
concrete is the world’s most widely 
consumed material after water, 
and its production contributes 
more than 7% of global CO2 
emissions, the easiest way for 
construction to begin its journey 
to net-zero is to use less concrete.’

‘That has been the driving force 
behind this project, which we hope 
could make a major difference to 
the impact of construction.’

Innovations in robotics, 
automated design and off-site 
fabrication are key

Currently most building floors 
use thick flat slabs of solid 
concrete, which are inefficient 
since they rely on the bending 
strength of concrete to support 
loads. Concrete isn’t very good 
at resisting the tension induced 
by bending, so these floors also 
need lots of steel reinforcement. 
Instead, ACORN’s approach is to 
use concrete for what it is good at 
- resisting compression.

By putting the material only 
where it is needed, and making 
sure it works in compression, 
the ACORN design uses far less 
concrete. The new shape might 
prove impractical to make using 
traditional temporary formwork, 
so the ACORN team has in 
parallel developed an automated 
adaptable mould and a robotic 
concrete spraying system that 
can be used in an off-site factory 
setting.
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Alongside this new style of 
fabrication, the team has also 
developed bespoke software to 
seamlessly optimise floors for a 
given building design, and control 
the automated manufacturing 
system to produce them.

Since the floor is made off-site, 
it also needs to be transported 
to site and then assembled. This 
brought some exciting challenges 
for the team, who had to split the 
large floor into nine transportable 
pieces and develop a connection 
system to join the pieces together. 
However, this also brings 
some advantages, in terms of 
reducing time needed on-site for 
construction.

The ACORN team was also able to 
incorporate reversible joints, so 
that the floor can be disassembled 
and reused elsewhere at the end 
of the building’s life, promoting 
a circular economy for the 
construction industry.

The practicality of this 
integrated system has just been 
demonstrated to ACORN’s industry 
partners, by making a full-scale 
4.5m x 4.5m thin-shell building in 
the NRFIS Laboratory of Cambridge 
University’s Civil Engineering 
Department.

Early results suggesting that 
ACORN’s approach of using 
material sparingly can already 
deliver significant carbon savings, 
with future research likely to 
lead to even more as processes 

are optimized. Despite being the 
first of its kind, each piece took 
only half an hour to make, and 
the whole floor took a week to 
assemble – future commercial 
versions could be manufactured in 
dedicated industrial facilities much 
more quickly, and site erection 
times much reduced.

Dr Shepherd adds: ‘After three 
years of research it is amazing to 
see the fruits of all our hard work 
dominating the laboratory and 
drawing interested looks from 
all who passed by. It’s not every 
day you can jump on top of your 
research! I just hope that one 
day soon this type of low-carbon 
automatically manufactured 
building becomes so widespread 
that people walk by without 
noticing.’

Adam Locke, Programme Leader 
of the Europe Hub Technology 
& Innovation at Laing O’Rourke, 
one of the ACORN partners, 
adds: ‘The ACORN Demonstrator 
is a very useful stepping-stone 
in the progressive pathway to 
decarbonizing our solutions and 
compliments very well our own 
work in this area.’

ACORN has received funding from 
UK Research and Innovation under 
the ISCF Transforming Construction 
programme.

Republished with permission from 
the Universities of Bath

https://www.bath.ac.uk/announcements/changing-the-shape-of-floors-could-cut-concrete-usage-by-75-percent/


25

2022 March Issue

2021: 
An Exciting Year for Global 
Carbon Markets 

ECECP summarises key findings from the February 2022 Annual 
Carbon Market Survey from Refinitiv, a London-based provider of 
financial markets data and infrastructure.

Last year saw markets across the world 
rebound from the lows of the early 
COVID-19 pandemic. The bull market was 
seen just in stocks and cryptocurrencies, 
but also in carbon emission allowances 
across the world. This dramatic shift and 
other significant changes in the carbon 
markets are at the centre of a recently-
released report by Refinitiv, from which we 
distil here key takeaways and insights. 

The price of EU emission allowances more 
than doubled at the end of 2020 compared 
to the end of 2021, exceeding EUR 80/
t. This increase was not limited to the EU. 
In fact, the price of allowances in the US 
(Western Climate Initiative and Regional 
Greenhouse Gas Emissions), UK, South 
Korea, and New Zealand all rose more than 
30% between July and December 2021 (See 
Figure 1.1). The only exception was the new 

https://www.refinitiv.com/en/trading-solutions/commodities-trading/carbon-trading%23research%0D
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European Union 

The EU emissions trading system (ETS) is by 
far the largest in the world, accounting for 
90% of the total carbon credit. 

Importantly, the EU is considering 
implementing a carbon border adjustment 
mechanism (CBAM) to level the international 
playing field between companies operating in 
the EU and abroad. 

The dramatic increase in the price of 
carbon credits has been driven by several 
developments:

• The sharp rise in natural gas prices 
during 2021 sparked a surge in energy 
production using more carbon-
intensive coal, which in turn increased 
the demand for carbon allowances. 

• The EU adopted a legally binding 
requirement to lower carbon emissions 
by 55% by 2030 (compared to the 
1990 levels). This aggressive stance will 
squeeze the supply of carbon credits 
from 1.5bn tonnes to 850 mln tonnes 
between 2020 and 2030. Markets are 
pricing in a tighter supply of carbon 
allowances going forward. 

• The steady increase in price over the 
past three years has led to an increased 
interest from hedge funds and pension 
funds, which have poured money into 
EU carbon allowances as a lucrative 
investment opportunity. 

China emissions trading system (ETS), which 
saw prices decline about 20% between July 
and September 2021 and then remain flat. 

Global emissions allowance trading volumes 
increased almost threefold (from EUR 
289 billion to EUR 760 billion), driven by 
significantly higher prices and a modest 
increase in emissions (up 24% from 12.7 
billion tonnes to 15.8 billion tonnes). 

In 2021, COP26 finalised rules for 
international trade of carbon emissions, and 
new emission allowances trading schemes 
were launched in China (Chinese emission 
allowances (CEA)) and in the UK. In the 
case of the UK, its goal was to replace the 
EU trading scheme with its own national 
scheme. The voluntary carbon market 
continued to expand and the International 
Civil Aviation Commission set goals to cap 
emissions from international travel at the 
2019 baseline.  
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United States 

Both the Regional Greenhouse 
Gas Initiative (RGGI), which 
covers the north-east of the 
US including Virginia, and the 
Western Climate Initiative 
(WCI), which includes California 
and the Canadian province of 
Quebec, saw the price of carbon 
credits increase by more than 
70%.

All of the WCI and RGGI 
auctions in 2021 sold out, which 
is significant as they included 
left-over credits that were not 
auctioned in 2020 due to low 
demand. 

A legal suit by the Trump 
administration arguing that it 
was illegal for California to have 
linked its carbon market with 
that of Quebec was rejected by 
a judge in July 2020, and is not 
being further pursued by the 
Biden administration. 

Further expansion of the 
RGGI will depend on political 
developments in US states, 
with split rule between state 
assemblies and governors likely 
to cement the status quo. 

China 

The first national emission 
trading system came into effect 
in July 2021. Currently, only 
power generators participate 
(accounting for 40% of total 
emissions). The system will 
be extended to other sectors, 
such as cement and aluminum 
production, by 2024. 

China’s emission trading 
system (ETS) is intensity-based, 
imposing requirements on 
carbon emissions per unit of 
energy produced. 

Non-compliance institutions are 
not allowed to participate in 
the emissions trading, which is 
intended to help stabilise prices.

Trading in the first six months 
of operations has been modest, 
with total turnover under EUR 
1 billion and prices fluctuating 
between EUR 5 and EUR 7. 

Prices and trading volumes in 
the old regional pilot schemes 
have declined as power plants 
shift purchases to the national 
ETS.

Firms can purchase carbon 
offsets amounting to up to 
5% of total emissions. China 
has established a preliminary 
regulatory framework and 
robust trading of carbon offsets 
has ensued. 

Other countries with 
Emissions Trading Schemes 

(ETS)

Mexico is engaged in developing 
its own ETS, but progress has 
been slow due to low levels 
of commitment by President 
Obrador’s administration. 
Entities will have to cover their 
emissions by 2023

The UK created its new ETS in 
January 2021 when it left the 
EU, with a price floor of EUR 
~25/t. UK credits have traded 
at a premium to their EU 
counterparts for most of 2021, 
one of the reasons being the lack 
of accumulated surplus in the 
UK ETS (no credits were issued 
before 2021). 

In Korea, the price of ETS 
increased by 75% between 
January and December 2021, 
finishing the year at EUR ~25/t. 
This increase was chiefly dictated 
by ambitious new carbon 
reduction targets. The price lows 
of June 2021 (EUR~11/t) were 
caused by the expiry of carbon 
credits and the ensuing rapid 
sale of contracts that were set to 
have zero value past mid-year. 
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Regulating emission in the realm of 
international aviation 

The International Civil Aviation 
Organisation (ICAO) is aiming to cap 
international air travel carbon emissions 
at 2020 levels through the Carbon Offset 
and Reduction Scheme for International 
Aviation (CORSIA).

Official compliance with CORSIA will start 
in 2025, but the EU and the US have 
agreed to start complying in 2021.  

Given the slow recovery of international 
travel, carbon offsets for the aviation 
sector will be oversupplied. Almost 400 
million tonnes of carbon offsets are 
eligible for CORSIA, while emissions in the 
years 2021 to 2023 that are above 2019 
levels are estimated to be slightly over 40 
million tonnes.   

CORSIA is a unique global scheme with 
an internationally approved offset 
framework which may in future serve 
as a model offsetting scheme for large 
corporations.  

Voluntary Carbon Market (VCM)

Individuals and corporations that wish to 
reduce their environmental footprint can 
voluntarily purchase carbon offsets. The 
trading of carbon offsets has increased 
threefold over the last three years, 
reaching 300 million tonnes in 2021, with 
an average price of EUR 3/t. 

The voluntary offset market is still 
fragmented: there are several different 
exchanges and there is a significant 
volume of bilateral trading.  

Distinct types of carbon offsets are 
traded, such as offsets eligible for 
CORSIA and ‘nature-based’ offsets, 
which are derived from activities in 
forestry, agriculture, and other areas 
that offer benefits in biodiversity 
beyond CO2 emission reduction. 
CORSIA-eligible offsets saw prices 
increase from USD 2.40/t to USD 
7.00/t during 2021, while nature-
based contracts rose to USD 14/t 
from USD 6/t. 

Crypto companies entered the 
voluntary carbon market (VCM) 
in 2021. Klima Dao, a crypto 
organisation, converted 15.5 million 
carbon units from the VCM into Base 
Carbon Tonnes which were then 
minted as $KLIMA tokens: these 
were then traded on cryptocurrency 
markets.

COP26

At COP26, an agreement was 
reached to regulate the trading of 
carbon offsets across countries as 
an ‘internationally traded mitigation 
outcome (ITMO). Carbon emissions 
reduction via ITMO can only be 
claimed by either (1) the country 
on whose territory the reduction 
occurred or (2) the organisation 
whose actions created the ITMO. 
Given the increasing pressure from 
governments and organisations to 
reduce emissions, ITMOs are likely to 
trade at a premium. 

By Lucio Milanese
ECECP Junior Postgraduate Fellow
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Share in EU natural gas imports, 2021

Source: European Commission
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Europe pulls out all the stops to reduce its reliance 
on Russian fossil fuels

Europe’s dependence on Russian fossil 
fuels is a huge vulnerability, against 
the backdrop of the current conflict 
between Russia and Ukraine: even 
before the escalation in hostilities, 
skyrocketing energy prices were hitting 
consumers and businesses. The EU 
currently depends on Russia for about 
45% of gas imports, 27% of oil imports 
and 46% of coal imports.

In a strategic move, the Commission 
outlined a RePower EU plan on 8 
March 2022, which aims to slash Russian gas imports by two-thirds by the end of 2022 and to end all Russian fossil 
fuel imports well before 2030. This could be achieved by a combination of gas supply diversification, faster roll-out 
of renewable gases and replacing gas in heating and power generation. This ambitious roadmap could end up fast 
tracking the green transition.

Some key proposed measures:
• Diversifying gas supplies, via higher Liquefied Natural Gas (LNG) and pipeline imports from non-Russian 

suppliers, and boosting biomethane and hydrogen power production;
• Doubling existing plans for biomethane production in order to achieve 35 bcm per year by 2030, in particular 

from agricultural waste and residues; 
• Adding 10 mt of imported renewable hydrogen from diverse sources and an additional 5 mt of domestic 

renewable hydrogen;
• Installing more rooftop solar panels, heat pumps and energy savings to reduce fossil fuel use in the residential 

and building sectors, including installing 10 million heat pumps in the next five years;

• Speeding up the permissions process for renewables and grid infrastructure improvements.

 + more

News iN Brief

https://eur-lex.europa.eu/legal-content/EN/TXT/%3Furi%3DCOM%253A2022%253A108%253AFIN
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EU to mobilise funding for hydrogen research

On 1 March 2022, the EU’s Clean Hydrogen Partnership launched its first call for proposals on 41 research topics 
relating to hydrogen, ranging from green hydrogen production and storage to distribution and transport.

The EU will set aside EUR 300.5 million for the proposed projects, in order to support the development of 
hydrogen technologies that would help to build a hydrogen economy. According to the public-private partnership’s 
agenda, these public funds will be equally matched by at least another EUR 300 million from private funds and 
thus will amount to at least EUR 600 million.

Of the 41 research topics, ten will focus on efficient and cheaper hydrogen production; 11 topics will address 
the storage and distribution of hydrogen, while eight topics will target hydrogen use in the transportation sector, 
in particular the development of hydrogen-powered heavy-duty trucks. The rest of the research funding will be 
spread across heat and power, cross-cutting projects as well as Hydrogen Valleys (integrated regional hydrogen 
hubs in specific regions).

As the EU commits to move away from fossil fuels, hydrogen is seen as playing a key role in the transition to net 
zero, especially in sectors that are hard to decarbonise such as industry, transport and buildings. Hydrogen has the 
potential to meet 9% to 14% of the EU’s energy demand by 2050.

 + more

https://www.clean-hydrogen.europa.eu/apply-funding/call-proposals-2022/call-proposals-2022_en
https://www.euractiv.com/section/energy/news/eu-unveils-e300-million-hydrogen-research-priorities/
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Germany signals major energy strategy shift 

As the EU’s biggest economy, and the one that most heavily depends on Russian gas imports, Germany has 
announced a series of measures that signal a major energy strategy shift in which national energy security is 
prioritised.

Economy Minister Robert Habeck has recently proposed a new policy paper for a faster expansion of renewables, 
targeting full renewable power supply by 2035. According to the draft, by 2030 Germany’s onshore wind energy 
capacity will double to 110 GW, offshore wind energy will reach 30 GW, while solar energy would more than triple 
to 200 GW, according to Clean Energy Wire.

Germany also aims to funnel an additional 200 billion euros into decarbonisation over the next four years. 
Finance Minister Christian Lindner announced that the money will be used to fund the expansion of EV charging 
infrastructure, hydrogen production, lower power prices and the construction of more renewable power sources, 
which he described as ‘freedom energies’ that will allow a greater degree of energy independence.

Following the suspension of the Nord Stream 2 pipeline that was to bring additional Russian gas to the 
country, Germany is now actively seeking to build two new liquefied natural gas (LNG) terminals. Partnering 
with Nederlandse Gasunie NV and RWE AG, the country plans to build one terminal in the northern port city 
of Brunsbüttel with an annual regasification capacity of 8 bcm. Another one is to be built in Wilhelmshaven, 
according to Chancellor Olaf Scholz.

The German government agreed on a wide-ranging plan in late February to provide financial relief to consumers 
who are facing a rapid increase in energy prices, including the elimination of the renewable energy levy from 1 
July 2022. Another new relief package is also under discussion, which reportedly would include measures such as 
fuel subsidies.

The government has ruled out extending the lives of its three existing nuclear plants even as the gas crunch 
deepens: the costs of running the nuclear facilities were deemed to outweigh their benefits under short or mid-
term scenarios. However, prolonging the use of coal beyond 2030 is still under discussion.

                          + more

https://www.cleanenergywire.org/news/germany-aims-100-green-power-2035-will-present-gas-reduction-plan
https://esgreview.net/2022/03/09/germany-launches-plans-for-the-first-of-two-new-lng-terminals/
https://www.zeit.de/politik/deutschland/2022-02/energiewende-eeg-umlage-ampel-koalition
https://www.cleanenergywire.org/news/germany-plans-new-energy-price-relief-consumers
https://www.reuters.com/world/europe/german-ministries-say-cannot-recommend-extending-nuclear-plants-lifetime-2022-03-08/
https://www.reuters.com/world/europe/german-ministries-say-cannot-recommend-extending-nuclear-plants-lifetime-2022-03-08/
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Italy speeds up the push for renewables

Italy is now betting on fast deployment of renewables by 
simplifying its permitting process in order to drastically reduce 
its dependence on Russian gas, which currently accounts for 
45% of its gas imports.

In March, Italy’s Council of Ministers gave the go-ahead for six 
wind power projects with a combined capacity of 418 MW.

In an attempt to boost development of small scale renewable 
installations, the Italian government has published a new 
package of measures which include an extreme simplification 
of permits for installation of commercial rooftop PV systems 
ranging from 50 kW to 200 kW, which are allowed to operate 
under the country’s net metering scheme. 

The government is also allocating EUR 267 million to help 
small and medium-sized enterprises to install PV systems to 
boost their power supplies. Enterprises will be able to secure 
rebates for installing solar panels, and several southern 
regions have also been granted a fiscal break for rooftop PV 
and energy efficiency. 

 + more

https://energy-rev.com/2022/03/15/italy-approves-418mw-of-new-wind/
https://energy-rev.com/2022/03/15/italy-approves-418mw-of-new-wind/
https://www.gazzettaufficiale.it/eli/id/2022/03/01/22G00026/SG
https://www.gazzettaufficiale.it/eli/id/2022/03/01/22G00026/SG
https://www.pv-magazine.com/2022/03/04/italy-speeds-up-permits-for-solar-up-to-200kw-allocates-e267-million-for-rebates/
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UK launches funding competition for 
low-carbon innovation

On 8 March, UK’s Net Zero Technology Centre unveiled a GBP 10 million funding 
competition for innovative low-carbon technologies that will support the transition towards 
net zero. 

The 2022 Open Innovation Programme will consist of two funding windows, A total of 
GBP 7 million will be made available in the first application round that will close on 29 
April, focusing on carbon capture, utilisation and storage (CCUS), hydrogen and clean 
fuels, renewables and energy storage, zero-emissions power, venting and flaring, integrity 
management, and late-life and decommissioning. The second funding window, with a total 
of GBP 3 million, is scheduled to open in October, focusing on data, automation and smart 
technologies.

Enterprises from around the globe will be able to enter the competition, with a maximum 
of GBP 1 million to be awarded for each successful project. The successful participants will 
be required to trial and deploy technology on the UK continental shelf. 

The Net Zero Technology Centre is backed by GBP 180 million of UK and Scottish 
government funding. It aims to mobilise innovative, low-carbon solutions that can be 
deployed in the North Sea. The launch of the programme marks a shift of the Centre’s 
funding model from an open call for ideas to two funding competition windows with a 
specific technology focus.

 + more

More Europe updates in response to current energy crisis:

• The EU announces a ban on new investments across the Russian energy sector.
• The EU has successfully linked up its electricity grid to Ukraine.
• Denmark resumes construction of the Norway-Poland gas link (Baltic Pipeline) to help reduce 

Poland's reliance on Russian gas.
• Italy is turning to Qatar as a potential source to replace its Russian gas imports.
• Greece launched a new gas trading hub on March 2021.
• The UK announced the phasing out of Russian oil imports by the end of 2022.
• Germany, Norway agree tentative plan to build hydrogen pipeline link.
• European Council agrees on CBAM.

https://www.edie.net/news/8/Net-Zero-Technology-Centre-unveils-funding-competition-for-low-carbon-innovation/
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_1761
https://www.entsoe.eu/news/2022/03/16/continental-europe-successful-synchronisation-with-ukraine-and-moldova-power-systems/
https://www.euractiv.com/section/energy/news/denmark-resumes-construction-of-norway-poland-gas-link/
https://www.euractiv.com/section/energy/news/denmark-resumes-construction-of-norway-poland-gas-link/
https://www.dohanews.co/italy-to-boost-energy-ties-with-qatar-after-ukraine-crisis/
https://greekcitytimes.com/2022/03/16/greece-launches-new-natural-gas-trading-platform/
https://www.euronews.com/next/2022/03/08/ukraine-crisis-britain-oil
https://www.euractiv.com/section/energy-environment/news/germany-norway-agree-tentative-plans-to-build-hydrogen-pipeline-link/
https://www.consilium.europa.eu/en/press/press-releases/2022/03/15/carbon-border-adjustment-mechanism-cbam-council-agrees-its-negotiating-mandate/
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China plans for large scale deployment 
of energy storage by 2025

2021 marks another record breaking year 
for China’s solar industry 

China’s National Development and Reform Commission (NDRC) and the National Energy Administration (NEA) 
jointly issued the 14th Five-Year Plan for New Energy Storage on 23 March 2022, which fully recognises its role in 
the new power system.

The plan aims to boost new energy storage (excluding pumped hydro storage) by 2025. In particular, performance 
of electrochemical energy storage technology is set to be further improved, with the overall system cost required 
to be reduced more than 30% from 2020 levels.

According to the plan, a fully market-driven energy storage sector will be formed by 2030, in which mature market 
mechanisms, business models and standard systems are well established with deeper integration into the power 
system.

The paper calls for more efforts in the construction of large scale energy storage projects in renewable rich regions 
such as Inner Mongolia, Xinjiang, Gansu, and Qinghai, in order to boost renewable power consumption. A national 
pilot demonstration area for new energy storage will be constructed in Qinghai Province to further test the role of 
energy storage in the power ancillary market as well as in the spot market. 

 + more

China added a record 54.88 GW of new solar capacity in 2021, bringing the country’s total solar power capacity to 
306 GW, China Photovoltaic Industry Association (CPIA) revealed at the annual review and forecast event held on 
22 February 2022. For the first time, distributed solar power outpaced utility scale projects, accounting for over 
50% of new installations. In particular, residential PV installations saw a significant leap, with 21.6 GW added in 
2021, up by 113.3%.

China aims to boost rooftop solar power in central and eastern load centers, while building more large-scale solar 
stations in the Gobi and other desert regions in the west, where construction of about 100 GW of solar power 
capacity is already under way.

According to the CPIA’s forecast, China could add 75 GW to 90 GW of solar power in 2022, and will see between 
83 GW and 99 GW of new solar capacity added annually between 2022 and 2025.

 + more

https://libattery.ofweek.com/2022-02/ART-36001-8120-30550665.html
https://mp.weixin.qq.com/s/alKpYzt7fp8QDM50zN5Mrg
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China plans for integrated renewable 
bases in major river basins

China plans to initiate research into the feasibility of integrated renewable power generation bases in seven 
major river systems in China, according to a notice released on 2 March 2022 by China’s NEA.

With China now aiming to develop an electricity system powered by renewables, and so requiring higher 
flexibility, the balancing capability of hydropower is needed more than ever. The research will centre on the peak 
hydropower capacity of those rivers, and will also assess the resource potential of other renewables such as wind 
and solar near the river basins.

The research will be carried out on major river basins that have a technical development potential of hydropower 
resources above 2 GW. The seven identified priority areas are the Yangtze River, Yellow River, Pearl River, and 
rivers in the Northeastern, southeastern coastal, southwestern, and northwestern regions.

China aims to establish large scale clean energy bases in order to accelerate the massive roll out of renewable 
energy. The development of ‘muti-energy complementary clean energy bases’ is top of the agenda in China’s 
14th Five-Year Plan. The newly proposed research plan is seen as a follow-up step that bolsters these plans for 
renewable energy.

 + more

https://www.sohu.com/a/528085209_257552
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Coal to remain the backbone of China’s energy security

As global prices for fossil fuels surge, China has underlined the importance of enhancing its energy 
security by maintaining coal as the backbone of its economic development. 

State economic planner NDRC confirmed at a conference on 11 March 2022 that the country would 
ramp up domestic coal production by releasing advanced production capacity of about 300 mt, 
while maintaining a stabilised daily output of around 12.6 mt. The government also aims to keep 
a national coal stockpile of 620 mt, of which the coal inventory for power generation enterprises 
should be maintained at 20 mt. 

China has also taken further steps to improve coal pricing mechanisms that can stabilise electricity 
prices through medium and long-term energy contracts, and so keep coal prices within a reasonable 
range. A regulation notice by NDRC published on 25 February 2022 introduces a new pricing scheme 
that sets the coal price in the port of Qinghuangdao as a benchmark, where the coal trading price 
for medium and long-term contracts ranges between RMB 570-770/tonne including tax.

China attaches great importance to the role coal-fired power plays in securing its energy supply as 
well as in achieving its carbon peaking and carbon neutrality goals. Earlier, on 24 February 2022, 
the NEA declared that no new coal power projects will be built solely for the purpose of power 
generation, excluding CHP plants or plants that balance renewables and peak load. Coal-fired power 
will still play a key role in the power mix, but its development will be strictly controlled.  

 + more

https://www.china5e.com/news/news-1131424-1.html
https://www.ndrc.gov.cn/xwdt/tzgg/202202/t20220225_1317006.html%3Fcode%3D%26state%3D123
https://www.china5e.com/news/news-1131424-1.html
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Wind power industry calls for 
large-scale wind turbine recycling schemes 

The number of wind turbine 
blades being decommissioned 
has risen in recent years and 
is likely to grow more rapidly 
in the near future, China Wind 
Energy Association (CWEA) 
warns. The CWEA says existing 
facilities for recycling wind 
blade composites cannot meet 
the needs of the industry.

According to Qin Haiyan, 
Secretary-General of CWEA, 
decommissioned wind turbine 
blades in China produced 
about 900 tons of composite 
solid waste in 2020. This is 
expected to approach 5 800 
tonnes by 2025 and 74 000 
tonnes by 2028, by which time 
it will account for about 3.5% 
of the country’s total composite solid waste. 

Qin pointed out that the industry’s annual processing capacity of retired wind blades was only 1,000-2,000 
tonnes: most ended up in landfill or was burned in less environmental-friendly ways. Industry insiders anticipate 
that decommissioning of wind turbines will reach an initial peak in 2025-30, after which the volume is set to 
double by 2035. There is widespread concern that if this solid waste is not treated in a timely and appropriate 
manner, it will have a negative impact on the long-term development of the wind power industry.

As China’s wind blade recycling market is still in infancy, it is less likely to attract private investment. Qin noted that 
the lack of practical policy schemes, and the absence of standard processes for wind turbine decommissioning 
and recycling treatment, constitute major barriers to the industrialisation of the sector. He called for clarification 
on who bears liability for each step of the decommissioning process for wind turbines. 

 + more

Photo Credit: Benjamin Rasmussen for Bloomberg Green

https://www.163.com/dy/article/H2LCLVJA0514R9P4.html
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Green Hydrogen for Industry: 
A Guide to Policy Making

The industrial sector is the leading 
consumer of hydrogen, accounting for 87.1 
mt in 2020. Hydrogen is held to be crucial 
for decarbonising hard-to-abate industrial 
sectors such as refineries, chemical, and 
steelmaking. This large and centralised 
demand is critical for developing a green 
hydrogen sector.

This report from the International 
Renewable Energy Agency (IRENA) 
identifies the barriers that are impeding 
green hydrogen’s contribution to the 
industrial sector, including cost, technical, 
policy, lack of demand and carbon leakage 
risk. It highlights the range of policy options 
available, including mandates, carbon 
pricing, carbon leakage measures, support 
schemes and market creation measures, 
and complements these options with 
country examples.

→ Read More

▲

Reports Recommendation

https://www.irena.org/publications/2022/Mar/Green-Hydrogen-for-Industry
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1. No signing of new gas supply contracts with Russia.

 Impact: Enables greater diversification of supply this year and beyond.

2. Replace Russian supplies with gas from alternative sources.

 Impact: Increases non-Russian gas supply by around 30 bcm within a year.

3. Introduce minimum gas storage obligations.

 Impact: Enhances resilience of the gas system by next winter.

4. Accelerate the deployment of new wind and solar projects.

 Impact: Reduces gas use by 6 bcm within a year.

5. Maximise power generation from bioenergy and nuclear.

 Impact: Reduces gas use by 13 bcm within a year.

6. Enact short-term tax measures on windfall profits to shelter vulnerable electricity consumers 
    from high prices.

 Impact: Cuts energy bills even when gas prices remain high.

7. Speed up the replacement of gas boilers with heat pumps.

 Impact: Reduces gas use by an additional 2 bcm within a year.

8. Accelerate energy efficiency improvements in buildings and industry.

 Impact: Reduces gas use by close to 2 bcm within a year.

9. Encourage a temporary thermostat reduction of 1°C by consumers.

 Impact: Reduces gas use by some 10 bcm within a year.

10. Step up efforts to diversify and decarbonise sources of power system flexibility.

 Impact: Loosens the strong links between gas supply and Europe’s electricity security.

→ Read More

A 10-Point Plan to Reduce the EU’s Reliance on 
Russian Natural Gas

Europe’s reliance on imported natural gas from Russia has again been 
thrown into sharp relief by the Ukraine conflict. In this 10-Point Plan, 
the IEA proposes a range of complementary actions and steps that 
could help European countries to reduce their reliance on Russian gas 
supplies by winter 2022, and eventually to phase out Russian fuels.

The proposed measures are fully consistent with the EU’s European 
Green Deal and its Fit for 55 package, paving the way for further 
emissions reductions in the years to come.

▲

https://www.iea.org/reports/a-10-point-plan-to-reduce-the-european-unions-reliance-on-russian-natural-gas
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Accelerating the Decarbonisation of Buildings: The 
Net-Zero Carbon Cities Building Value Framework

The construction and operation of buildings generates 38% of global 
greenhouse gas emissions. While numerous technologies exist to help 
decarbonise the sector, there is an urgent need to accelerate investment 
to implement these solutions at scale in cities around the world.

This briefing paper by the World Economic Forum and Ireland-based 
IT consultancy Accenture introduces the Building Value Framework, 
which aims to shift the perception of the value of investments in green 
buildings. The framework proposes a more holistic decision-making 
approach, recognising the importance of social and environmental 
outcomes as well as system performance. It incorporates a detailed 
description of both financial and non-financial value outcomes.

Three key insights drawn from case studies highlight the need to invest 
in decarbonising technologies, electrification as well as city ecosystem 
services. The findings are summarised in a nine-point checklist of 
practical considerations to guide asset owners and investors in making 
future-proof investments into decarbonisation of buildings.

→ Read More

2021 China Carbon Pricing Survey

This survey report jointly carried out by ICF consulting and 
SinoCarbon Innovation & Investment summarises the results 
of the 2021 China Carbon Pricing Survey, which reports on 
expectations about the future of China’s carbon price from 
stakeholders in China’s carbon markets. By reaching out to a 
wide range of representatives from China’s carbon-intensive 
industries such as power, cement, iron and steel, as well as 
aluminium sectors which are already subject to or are soon 
to be covered by carbon pricing scheme, the survey results 
give strong confidence that carbon price levels in China will 
rise over time, and that carbon pricing will increasingly affect 
investment decisions. There is strong confidence that China 
will meet its target of peak carbon emissions before 2030.

→ Read More

▲

▲

https://www.weforum.org/reports/accelerating-the-decarbonization-of-buildings-the-net-zero-carbon-cities-building-value-framework
http://www.chinacarbon.info/sdm_downloads/2021-china-carbon-pricing-survey/
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Renewable Technology Innovation Indicators: 
Mapping progress in costs, patents and standards

▲

Clean energy technology innovation and research, development and 
demonstration (RD&D) play a critical role in accelerating the global energy 
transition. IRENA has, for the first time, collected data on a range of 
quantitative innovation indicators relating to the costs and performance of 
renewable technologies, patents and standards. Together these provide a 
quantitative measure of innovation progress.

The report maps cost and performance indicators of seven energy technologies 
in the past ten years. It looks at solar PV, concentrating solar power, behind-
the-meter batteries, onshore wind and offshore wind, hydrogen elecrolysers 
and large-scale solar thermal. In addition, it dives deeper into the past 10 
years of progress in offshore wind and hydrogen through the lens of patents 
and standards data. A case study that combines all the indicators to provide 
an holistic assessment of innovation progress is discussed, based on a pilot 
analysis for offshore wind technologies.

This report is set to be of value to policy makers and researchers, given 
that the principal focus to date has been limited to data on inputs into the 
innovation process.

→ Read More

https://www.irena.org/publications/2022/Mar/Renewable-Technology-Innovation-Indicators
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