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Your Trusted Partner for Success in China’s Green Market!

econet china is the only industry initiative for promoting Ger-
man Know-How for sustainability in China. Coordinated by
German Industry and Commerce Greater China (AHK/GIC), it
is dedicated to bridging German Green technology providers
with the Chinese markets by providing first-hand informa-
tion, networking and marketing opportunities.

econet china supports German SMEs in the sectors of build-
ing, energy and environment that are interested in entering
the market, strengthening companies’ positioning and ability
for exploring business opportunities in China.

With more than 10 years of experience, econet china offers a
wide range of services that can benefit your business at dif-
ferent stages. From market intelligence to general marketing
coverage, from project leads to networking events. More tai-
lor-made activities are available to meet your specific needs
and connect you with your targeted industry stakeholders.

Learn more about econet china at www.china.ahk.de or con-
tact the econet team at inquiry@econet-china.com
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In Focus

How China’s Mineral Supplies are Powering the Global Energy Transition

FREE N N R S EREER L B

Sun, wind and water — the resources of our future
are inexhaustible and provided to us by nature in
an endless supply. But only at first glance: Although
the energy coming from the sun and wind, as well
as the rivers and oceans is indeed infinitely renew-
able, the raw materials required for the technology
to convert their power into electricity is anything
but. Whether it is the photovoltaic cells used to col-
lected solar power, the giant turbines harvesting
energy from wind or the batteries needed to store
the energy these two provide — their production is
heavily dependent on the availability of a handful of
elements and a group of 17 rare earth minerals with
exotic names such as neodymium, titanium, lithium
and cobalt.

As the world is set on transitioning into a clean en-
ergy future, the question of how to keep up a sus-
tainable supply of critical minerals and metals re-
mains largely unaddressed. According to a study by
the Dutch consulting company Metabolic, conducted
in cooperation with scientists from Leiden Universi-
ty, the availability of these elements must increase
twelvefold by 2050 in order to meet the greenhouse
gas emission targets decided upon in the Paris Cli-
mate Agreement. China — because of its vast size and
wealth of natural resources — is going to play a ma-
jor role in supplying the world’s growing demand for
highly sought-after raw materials.

As the side effects of the world’s fossil fuel diet be-
came more and more evident, the need to harness
energy in a regenerative way led to a surge of increas-
ingly sophisticated technologies aimed at creating a
low-carbon economy. In addition, the utilization of
constantly replenished forms of energy was widely
expected to ease the longstanding global conflicts
surrounding the few major sources of fossil fuels. Yet
assembling the buildings blocks to capture that en-
ergy will nevertheless require us to continue looking
to the earth’s crust — for minerals that are geographi-
cally even more concentrated than the coal, oil and
natural gas resources mankind has relied on during
the past two centuries.

ABA. KAIZK——FKAIRENZRZRMZ AR, K
BERNABA R T TTROMAL, 24T, XREELE:
EBPAREAM. K. TSI RATE I LR A
4R, (ERSREIREE (L IR DRI RIENF RN,
FieR AT EE K PHRERYY IR, UL EEXIBERIE 2L
RERIE R AT XM ERIEE——EIRE
P ESEKBFRLTRURI 7THH L TR, XEH LT
SRIRFRBIRE—E, Wty 5K, B0k,

B th R [ E AR SR SR, AR
VTS BT S RLIRMIRA LB B R, 18
B 25 AT Metabolic SEMAZ AN —TR
5T, BEFI20504, XLt R A0 AR R Al
1268, ZHEHEERSRIVAE =S E
tr. FEERIZHE, BABRES, BIEHEHRY
B B RN R S AR RS,

- o

The raw materials for the technology converting the power of renewab-
le energy sources into electricity — including magnets for wind turbines
— come from a group of critical minerals and rare earth elements

1ET LRI HBEE ( EIEMTBIHIRIR R ) FrERim IR E X
T HFIFELITTE

Source / B FFE: unsplash.com

BECARHBEERRMIBE, LIABES
FIFRBERAITRSELMERRE 50 B RIS RIS,
FEHXERABRZ G, o, AMIEBIAS, 37
BARRNFERBERESE VAR EEX
REFNRKBEKMPR. A, KERNTHFERE
IRRANRER, BAMIATERLGERMAMT,
ESHAEMIE LA RT EMESFRATKEIRIE
R, BEMRASE AR IRETAIT Y.
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According to a recently published study by the In-
ternational Energy Agency (IEA), the three nations
leading the world in the production of lithium, cobalt
and rare earths control well over three-quarters of
global output. Among these countries, China takes
on a significant role not only due to possessing the
largest resources of many key energy transition min-
erals —including 70 percent of the world’s rare earth
supplies — but also because it is controlling a large
share of global downstream refining operations for
virtually every major element.

During the past decade, China has accelerated its
moves to not only secure strategic resources, but
also takes on a dominant role within global supply
chains. A domestic push for building mining and pro-
cessing firms, as well as providing financial incen-
tives for lithium-ion battery manufacturing facilities
led China to become the global hub of energy transi-
tion minerals. Even the supply chains for lithium and
cobalt, elements predominantly extracted in coun-
tries such as Chile, Argentina or the conflict-ridden
DR Congo, are today mostly in the hands of China.
While China only produces relatively small amounts
of these elements, it accounts for 65 percent of the
world’s processed cobalt and nearly 60 percent of
processed lithium, respectively. When it comes to
processed rare earth elements, China is even respon-
sible for providing nearly 90 percent of the supply on
the global market.

At the same time, however, China’s exports of rare
earths have actually been decreasing, despite the
country ending its official export quota on these ele-
ments in 2015. Industry experts attribute the drop to
China’s ambitions of developing a domestic high-end
production chain to cement its dominant position on
the market. Among policy makers, these develop-
ments have raised the concern of even tighter supply
bottlenecks as a result. But for the time to come, Chi-
na itself is still heavily dependent on imports of criti-
cal minerals, for example copper from Chile or zinc
from Australia, and also continues to be the world’s
biggest importer of rare earths. These complex trade
relationships highlight the need for economic en-
gagement to tackle the critical challenges en route to
securing a clean-energy future for the planet. From
semiconductors used in solar panels, to magnets re-
quired for wind turbines or batteries needed to get
electric vehicles on the streets — it is certain that the
green infrastructure of the future can only be built in
collaboration with China.

RIEEFRBERE (IEA) RIEARN—IATR, =1
ExREE. shiim I EDEACHR, ERE2X
MoZ =rr-H. EXEERP, PENBBIRAE
2, MEANTERBRSEREEXET R
ZRIR, BIEEXHIANAI70%, MEEEAFE
NFERIEEKTEEFRILSZHRA—E8D, LF
B IT8 1 MEETE.

I ETFH, PEAMUINMRT IR IRAIIRE, T
Bkt A iET TS0, EERHENEIL
KA AN, IR AEEFEEEFREREY
BURRD, SERER A IKEEREERT 0. BIfE
BEEAEERN. WRELURPRZEBNIR (£) F
EHA T RAVEFSERIHNGE, NS BARSEREES
EF. BEREFERD, BFES RS HFAHMNT
RERI65%MEIN T ERIA60%. £ ITHRI
T, FEEERRERHIHITI0%AIHA.,

China is producing a large share of many key energy transition minerals
—including 70 percent of the world’s rare earth supplies

B[ G TIFE B BRI R e S FHIX B 150, BREiELEk
70%H9% L Hr

Source / EF-FE: greatstock.co.za

RMSLtER, REREE2015FRETHH LT
SR AERCHPRS, FEHEHO—BERRK. W
REXBHPAETHFERREASRE EUNE
HEMipX B HE O, FRERE D, X—KEIK
5% T ARSI AE R AR A H — S WCRRIIE. BER
k—REER, FEESNIESKRMERET a5
M, FIanAERFEARENRAFIL AR, FEiE
BEREANHLHOE., XEERNABZXARD
ETEFSSNGEY, LINSHRBIKE SR
RFRIKFEDE L. MAKPABEERRBIRFTARRIFESIE,
BINREHATFRIBEL, AR IS EMBNE
i, RERNEBEMREZR—EBAFSHERN
afE.
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Steel & Climate — Transformation and Decarbonization of the Chinese Steel Sector
A contribution by Dr.-Ing. Hans-Bernd Pillkahn, PROASSORT

XS Six — PEINRREHIE TS KRN

SREPROASSORTAEIAYHans-Bernd PillkahntfE+AZ#E

China is bound for climate neutrality: As the country
aims to become the economic powerhouse of the
world, President Xi Jinping heralded the decarboniza-
tion of China’s economy by 2060. Yet China’s ambi-
tions create a challenging target for a country, which
is already nowadays home to half of the world’s indus-
trial metal production.

China’s one-billion-tons heavy steel industry alone ac-
counts for around 15 percent of the country’s annual
CO, emissions — second only to the emissions result-
ing from domestic power generation. However, lead-
ing Chinese steel companies have already started to
outline initial steps on the long way to carbon neutral-
ity. Among the ambitious goals the Chinese steel sec-
tor set for itself are peaking carbon emissions by 2025
and cutting greenhouse gas emissions by 35 percent
until 2035. With these measures, the industry aims to
reduce its residual CO, emissions by one billion tons
over the following 25 years. But to formulate a target
is one thing; its implementation remains another.

A constructive solution to address the transformation
of China’s steel sector aims at employing an intelligent
mixture of conventional (“old”) and disruptive (“new”

technologies. These instruments can be simultane-
ously introduced according to a defined step by step
approach. Up to now, continuous improvement pro-
cesses — in short Cl — have driven the advancement of
conventional technologies. But given their toll on the
environment, one might argue that the C no longer
stands for “continuous” — it might as well be substitut-
ed with “cruel”. Provincial governments in China have
already started to act in response to the negative side
effects brought on by conventional steel production.
For example, local authorities in the province Hebei
decided to shut down some environmentally harmful
raw steel plants in Tangshan, China’s steelmaking hub,
putting on ice a production capacity of 50 million tons.

As a result, companies might be forced to close their
sinter plants. Steel smelters will rather be required to
feed blast furnaces with prepared iron ore — so-called
pellets — along with a share of scrap metals instead of

PEIEEANSIUSIERFIED: BAOTHAZFTE
ErRER, BREREIEFEMEE2060FAEE
FIRRAIB IR, A, X—RHEEREHERT I,
EA+ENEELRUR E—FTIWEBHEF
E.

RPERT10{2mERN T 7S 7 FE SR FEHE
WERNS%ER, RTERNABIEMRIBAINE.
R, PENEENKEWVELZRFREFITLIER
EPMNNIL LR, PENKIL ABCRENR S
BiREIE, 2025 FIA R AMIEE, 2035FKREE
SRR EIR35%. BT XL, ekl it L
TERF25FAIRD0Z BRI TR — BN AN E.
BHERRE—MHS, NELENES— MR,

Cold-Processed High-Performance Secondary Steel Resources (C-HSR)
for nodular iron from tin plate scrap

FHFBREEHAIEMITHSR

Source / E5-5KF: PROASSORT

ERTPERNSKWERN—PNEIEERRERET
BiEg (18" ) RfEEY ("F ) IRASE R
FeE—K, X—ARNEXFETIURBIREF
RIBTER M RIRRTSIN. EIBRIALL, FFEEsUHISE

(continuous improvement, {&#RCl) HERNTIES
RARNFZ, BEBICIINRREKNIRE, B/Y
AFBESIAA, CRBRE "HEN —EBRiTE
EEH "EZR" (cruel) B, PENERBFESR
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continuing to rely on lump ore. Incorporating a share
of 30 percent scrap is currently considered to be the
best available technique. Yet in order to meet the in-
creasing long steel demand of up to 500 million tons,
Chinese companies are forcefully shifting from blast
oxygen furnaces to modern electric arc furnaces (EAF)
with scrap preheating.

Depending on the electricity source, implementing
these measures holds the potential to cut green-
house gas emissions by up to two-thirds relative to
current levels. China’s Ministry of Industry and Infor-
mation Technology (MIIT) plans to further accelerate
the transformation of the domestic steel sector by
putting a 20 percent EAF contingent on the manu-
facturing of raw steel — in comparison to a share of
40 percent in the European Union and 70 percent in
the United States. But even reaching this modest goal
would require China to source 200 million additional
tons of raw materials it currently lacks to produce re-
cycled steel of high-quality. And pushing the efficiency
of old conventional technologies merely represents a
bridging effort on the way to achieve climate neutral-
ity — the produced steel remains gray. It is rather the
adoption of Direct Reduced Iron (DRI) that will mark
a crucial step towards a fundamental transformation.

In the future, hydrogen is anticipated to adopt the role
of the carbon-bearing natural gases currently used as
reducing agents to convert direct reduction grade iron
ore pellets to DRI. Once the current required to split
hydrogen out of water via electrolysis and fire the
electric arc furnaces can finally be supplied by renew-
able energy, the ultimate stage of building a carbon
neutral economy is reached: Green steel.

But hardly in contact with the “Waterworld”, China’s
steel industry must think of ways to generate a sub-
stitute for the sinfully expensive green DRI, along with
the high-quality ore required for its production. That is
where High-Performance Secondary Steel Resources
(HSR) enter the equation. HSR comprise recycled raw
materials of pure steel at a high-quality level. These are
produced in different series and equipped with pre-
cise alloy elements. Each series is aligned with a cor-
responding steel application: long or flat, deep drawing
or high strength, commodity or high-performance. Its
high metallic content, specific bulk density and the lack
of a surface coating combine to make HSR superior to
DRI. As an important economic effect, however, HSR
brings the required alloy elements back into the cradle.

Current state-of-the-art technology for the manufac-
turing of flat and long steel products are so-called mini
mills. They are based on integrated EAF, characterized

FHAMAE RN R E PR RE R WRIITH. B
a0, At E S S RREX AP E NP OZ—EL
h— RS ERIHAENT, BT 8E50005 1,

EAXLERNGER, T ATBEHIEXARET,

Binkkl TREHEKRARY A (AMBRKA) UK

—EBDREHERIFER, MARMEEMKIRET, 30%

HERLLBIA N ZBERIRIFNTRARA. A, A

THEARERKNSASZHENKNER, FEE

W IE RSN ESE IR ERBEA TR I B ITA
(EAF) 5635,

RIBEDRIRIOAE, LEXEEERSIFEEE
SHHRELLBRIRS =92 —. FETUFER
WEBITH R — S INRERINERTILRIEE R, DFE
ER XN B AN S T B BIR TR 20%, MiX—
EL G FERR BB FNSEE 25 B 840%F070%., {BED{EIXE
X—BAFNERNEF, BHEERERINRMW21{Z IR
#EL LEFBRENBEN. MRESIENERR
A ER BELMSIRPRER LR T AERE
RA——&F NS R NARRERN. Bk, XA
E&EIXIRER (DRI) BirnSERRAEZIBH T IR

— 1k
Vo

Rk, SRENBEMBEBFEERFANSHERA
S, BEERRREKY AU NEREREK. —B
/KB S0 R BRI PR FR AU BB BE R R I HH AT
ERERIEA, BPMEFIIRENRMERT: K&
WL,

BEBRASENACH, FENGKUEENRES SR
NEBEERRSKKIBENR, UREFHERFEHN
RERE A, & ZIXNM#} (High-Performance
Secondary Steel Resources, f&i#RHSR) 2— MR
K%, HSREEEREBLNBERTE, BFE
HRE, HEBERESETEHE. 31 REHSHEN
WM AR KER. RPSERE. KoREm
ElteE. HSRNEEBEE. FENGTREELIR
RERENRZFEENTEERIRE. HSRIGATER
BEREGETER, B IEELTNE.

ERIFIE R NN R RS HEARZ B )
BN (mini mills, XFRAZERN, SIERIE
W) . BLARITPAER, EFREAEEFEMRE
T, DARBRESHEIKF BR, XUABRETIEERN
Y TAERTE: MEAKEERm RFTEILD 8, NIRE
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by an unprecedentedly low energy consumption and
carbon footprint, as well as a high share of recycled
content. These advantages provide optimal logistical
workflows: Only a few minutes necessary to go from
hot metal to semi-finished products, only a couple of
kilometers separating the steel plants from its cus-
tomers. At the same time, the advanced technology
allows the production of both commodity and high-
strength steel with a mean DRI share of 50 percent,
while scrap accounts for the other half of the share.
Additionally, charging the HSR would potentially even
enable to produce super deep drawing steel and low-
er the share of DRI to 30 percent or less.

But how can all of this be achieved? The first step is
to build a circular steel economy between the manu-
facturers of flat steel and OEM or Tier 1 automotive
stamping shops for the recycling of pre-consumer
scrap — potentially recovering up to 50 percent of new
or pre-consumer scrap during the process. The busi-
ness model behind these cradle-to-cradle activities
could be tolling. The steel plant is paid for reprocessing
the precious raw material into galvanized steel sheets.
These are subsequently dezinced in a PROASSORT
high-performance facility, a process that comes with-
out any additional costs due to zinc prices currently
standing at 3,000 USD per ton. During the process,
a built-in sensor-based sorting unit developed by
PROASSORT can be adjusted for obtaining the desired
composition of the metal. In a final step, the upcycled
steel is mechanically compacted and thus the required
Cold-Processed HSR (C-HSR) is born.

A heavily industrialized country like China has plenty
of used scrap to spare, which is in turn urgently need-
ed to balance future HSR demands. These materials
increasingly originate from urban mining, a resource
distinguished by its distressing non-metallic burden
and wide-ranging composition of alloy elements —
called heavy or shear scrap by steel recyclers. While
the quantity of these materials will grow over the next
decades, their use for directing future steel fabrication
towards climate neutrality is rather limited. Similar to
what the aluminum or copper industry has been do-
ing, the steel sector has to build up a secondary steel
refining industry. By doing so, the excess scrap could
be sorted, pyrometallurgically refined and eventually
granulated to form Hot-Processed HSR (H-HSR).

From a technological perspective, all of these incen-
tives pose a challenging but manageable task. Eco-
nomically speaking, the refining effort will be facilitat-
ed by the high price of green DRI as a result of limited
hydrogen and clean electricity supplies — and politi-
cally by saving the planet.

FEIZERREN,ENIER. B, X—EHKARER
ALEFARERN, BTUEFSREN, B
EIREKFIEEE50%, RHGELAIMIS0%. LE5H,
FAEHSRNBXEEETREFBRDPN, FBE
BIRRERRILLHIFFERI30%E B .

BX—{I{EIEIR? F— L RERNGIEEMER
AR FHIER (OEM) Si— RIS E DN EEE Z B
MERWERE ST, LAEIKGE 2RI R B ——EX—
IF2eh, ATREMIKIZIAS0 %R R R EH BRI E .
X—NEBIEETASENEIER TR EE
89, $NELT FEIBE SRR RN T Bk 8 7 N o UL
B, XL IR 2 JEEPROASSORT S 4 BEIR IE
TR, MX— BT A,
EAEMBEFIAESM3000E T, EX—iFEH, I
LAEEPROASSORTHI AR BIE RIS DIk E,
LEABFrBENSBRD. ERE—1NSEH, AW
FEESLEIRN, N4 RERSINITHSR (C-
HSR) .

GBHRFEXFE—ITESEIIWHCHNER, BXENEIH
MEAHEER, MRIBMRIGERFERFKAIHSR
FRIBYIFTERY, XL skl S 3t KR T
T, XMBRUFERALENMERSHNES
TCERETR, BUNERE AR AR RHEEITER. &
RXEHNHERERK/LTFERER, BES]
TR KN R FIEE R SURPHAERBES IR,
PRt S| 1N | T = 2 Q| 2 & RV A DY
MEATAL, XFE, ZRBEHTLUR DR, KiEXaEh
¥, FARETRML, FZAARAINTHSR,

As a Hot-Processed High-Performance Secondary Steel Resource (H-HSR),
excess scrap can be sorted and refined to form granulated iron
TEAFMITHSR, ZFA9EF AR RIS

Source / BIFFE: Uvdn Hagfors Teknologi (UHT)

NRARBEE, XEHMERS|IAT-INEGH K
MERTRERES. NEFERE, BTEMES
DN ERIERZEDRIEATE, BUAEEmUE
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SinoTrough: Innovative Solar Technology for a Sustainable Energy System in China

A contribution by Dr.-Ing. Gregor Bern, Ningzi Xia and Francisco Torres Sartori, Fraunhofer Institute for Solar Energy Systems ISE

SinoTrough: EA-PE T #54EEE

IR R FTRIBIF B K BHRER A

kB EEFERIE R APHREFIAT Gregor Bernt&it, B #£fFrancisco Torres SartorifZi8y =

Unlike fossil fuels, concentrating solar power (CSP)
plants can generate clean and cost-effective electric-
ity. Concentrating solar collectors, such as a para-
bolic trough, convert heat generated by sunlight into
electricity. In sunny regions, they supply renewable
electricity on demand by using large thermal storage
facilities. In an energy market highly penetrated by
fluctuating renewable energies such as wind power
and photovoltaics without storage, CSP with thermal
storage contributes to flexibility of the electricity sys-
tem and helps maintain grid balance. These thermal
storage facilities allow for the generation of electric-
ity whenever needed and thus support a non-fluctu-
ating renewable energy provision by also taking into
account possible time gaps between the availability
and demand of energy. On top of that, thermal stor-
age also allows the generation of electricity even at
night-time when the sun is not shining. Therefore, CSP
represents a promising technology to support China in
its ambitious goals to peak CO, emissions before 2030
and subsequently reach carbon neutrality by 2060.

Demand in solar thermal power plants and solar col-
lectors has been growing around the world, and espe-
cially in China. In response to the rising demand, the
German-Chinese SinoTrough project focuses on the
development of collector systems to further increase
the efficiency and reliability of the technology and
reduce production costs. The project aims at devel-
oping an innovative parabolic trough collector to fit
the needs of the Chinese market and energy system.
In addition, the project takes into consideration the
resilience needed to adjust to the harsh environmen-
tal conditions in Northwest China as well as the socio-
economic adaptation to the Chinese market.

The SinoTrough project is funded by the German Fed-
eral Ministry of Education and Research (BMBF) as
part of the “CLIENT-Il Funding Initiative”. Fraunhofer
Institute for Solar Energy Systems (ISE) in Germany
serves as the network coordinator and scientific part-
ner, providing research on the Chinese energy market,

SHEREHELL, SR RBREBEFEINEEHIE
AYEB T, HIaNEzU SRR FoCRE SR R AT LIS ABBYE
SPEYABERL N, PR R BRIXE AT LABIE X
BERRBREFSREFIBER, Z8ERTT
WARE AT HEREINRERIXBEB Y IR IX— KA TR ERT
REIR IR, BEMERINBERIY AR R LUEINE ]
REHNREN, FREETHESBMAIRFE. X
AR BB JLMEEREERAR, FELt
X FRMNT AL Z B EE R TR ER
AELRFE. EEENR, BRESRKBEILIERE
FERRAOR BT, X—1I{E1§ CSPRIBER AP ESCH]
Hi O3z BRaIEN 1, BIFE20305FIKE &L
BHERIE(EFF 22060 LB AN,

A

0 500 1,000 1,500 km

G

Orange dots depict areas deemed suitable for the installation of CSP pow-
er plants in the northern and northwestern regions of Mainland China
PRI S S R BN e BlE i E, L. FFLx
Source / E5-5E: Fraunhofer Institute for Solar Energy Systems ISE

PEDBES R AB LTI R EREZHI T RER
ERFEIGK, mXXEARRT EKRITR, FEESEN
SinoTroughIBE TR BRERRER, EEIZEA
IERLAR AT St HREEFRA. ZIMEEES
FEHHMERRAE IHA—FEIFHEELER
28, ERE T EAEN P EFEI X IR IR &4
RER Y, LR PEHIZAENESEFAE
AIEEE,
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the role of CSP in its energy system, social acceptance
in the relevant regions, as well as the socio-economic
impacts on the Chinese market. In parallel, the Ger-
man company sbp sonne is developing the innovative
parabolic trough collector, while the Chinese company
RoyalTech will build a prototype in Northwest China
demonstrating the technological improvement. In the
end, Fraunhofer ISE and the Chinese Academy of Sci-
ence will measure and assess the collector’s perfor-
mance on site.

After successful development and product launch
in China, the goal is to enable the newly developed
SinoTrough collector to be offered to further markets
around the world, thus contributing to the transfor-
mation of the global energy system and climate miti-
gation. Possible transfer markets include the Middle
East, North Africa, and South America.

Community and market acceptance

The SinoTrough project aims to make sure that rele-
vant communities and market participants can voice
their opinions and offer valuable feedback during its
implementation. Fraunhofer ISE is studying the socio-
economic acceptance in addition to the technical
performance by involving stakeholders in this pro-
cess. These studies could offer a key perspective for
investors and policy makers to analyze the values of
CSP projects especially when considering system in-
tegration of the technology. With such consideration,
two online surveys are currently open to investigate
the market and community acceptance respectively.
The market acceptance questionnaire targets key
stakeholders on the CSP supply chain in China such
as engineering, procurement and construction (EPC),
component manufacturers and investors, while the
community acceptance questionnaire is designed for
long-term residents in Inner Mongolia, Gansu, and
Qinghai Province. Contributions are very much ap-
preciated and will help make the SinoTrough project a
success for the involved partners, the respective com-
munities and the Chinese market. To further engage
relevant stakeholders and increase social acceptance,
a workshop will be organized in the late summer of
this year to introduce the SinoTrough project and
present results from the technological and socio-eco-
nomic research.

Impact on economic development and electricity
grid optimization

The method of input-output analysis and the Jobs and
Economic Development Impacts (JEDI) for CSP Model
are used for assessing the potential economic impacts

ZIEHEERTH B SHREE "CLIENT-IESTT
X" &8, EEFEAERAPHEEHRFT (Fraunhofer
ISE) HEEARNBFHIEARRKEE, MPEBERET
7. PERBEZEATNAE. BXIERNTSE
SZEEURNBNHEHRZNE FEMETHR.
5itkER, EEREGRIEESKAKBEEIRAS

(sbp sonne) AFRAERERES, MTFEEMNLE
HAREBROBERADNASETERIBXEIR
BREUARARNRE, 3BEEX KRR RISHE
Rl BeERT SEAESR M REH T I AN EF01F 4.

ERNMEHEFE R RE KEBIREES
& HEYSinoTroughSE AR R AT LA TEfE
1%, LA A EIREER R R LW LA IR E SR
HEREk. BEREBEHIZE TR, JAELARESEM.

HENHIFEZEE

SinoTroughIN B A2 HHIREX L KA MHIZREHRIA
fibfiIBYRIE. BEMEHOTIU. AT R KFABEARATTE
RRAMREZ INE AR BRI S EFEZREE,
FLFEAXE S SEXNEER. XSERHAFA
UAIRBHHIBERHEE RE— AR ERE
EIEMMENXRAE, THEZSBENTRBXIR
AREEBHRFEZH. FREX—R, WEBRH
DRARARTHEZEILXEZENL LIRS
BEFFES. MpRZEREREEREHARTE
FERRBHNEPNERENTEXRE, WITELSE.
TEHEFE. RESS, MIREZERERNER
ARERSG. Hif. SEarERIRITHY. RERF
GUERM, BRESEXRE, BIIBAHRE! &
RIS EEBhSinoTroughBA— PRIBXRE1EAE. 1t
XANRE MR EBRRINRIZESG]. AT REBH—SI
BANTEXENSESHRSHSERE, SFERK
MB=EN TR, KN 4AESinoTroughIiHLAK
RAGEEBHEEF D ERAFAIRR.

MRiFTR RIB RS

MENEBEELFZWOERTIRAFHDITIELL
ROCHRAERER R (CSP) gl ANZ 5 & RAREL (JEDI),
RIFFIZL TR, —EEIERASinoTroughikARRY
50 MWRITSBRE B FE(FHaTLAgIE24310 T
{ERIL, Hep44 kBRI, 7710 kB HMNHE, 1229
REFSHMN., EXFN—ER —+AFHNET
HiR, Bz At iELAR R ERER TH
WNBT =4 £94. 322 £ Tt = .
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of the project. Primary analysis estimates that a 50
MW demonstration plant using SinoTrough technolo-
gies would create 243 jobs, out of which 44 are onsite,
77 from the supply chain, and 122 as induced effects
during annual operation. Over a lifetime of 25 years,
such a plant would approximately generate 432 mil-
lion USD of economic output, taking into the account
revenue created from the local supply chain, and
household spending of employment income, in addi-
tion to the plant itself.

In order to pave the way for a higher share of renew-
able energy in the power grids of the future, a model
region in China was investigated based on prerequi-
sites deemed necessary for a successful implementa-
tion of this initiative. The Fraunhofer ISE simulation
tools Entigris and ColsimCSP were used to identify the
potential of a storable and plannable technology for
power generation aimed at strengthening the Chinese
grid and meeting rising energy supply demands in the
long term. As a result, suitable areas for CSP installa-
tion in China were identified through an assessment of
technical potentials, which are predominantly located
in northwestern and northern regions. The expansion
of an inter-regional transmission grid and installed ca-
pacity of renewables were subsequently predicted un-
der a reference scenario and a High Renewable Energy
Share Scenario (HighRES). In both scenarios, green-
house gas emissions in China would peak by 2030. Yet,
in the reference scenario, the share of renewables in
the electricity mix only reaches 38 percent, whereas
in the HighRES scenario, the share of renewables com-
prises 50 percent. As a result, the analysis suggests that
the HighRES scenario would require twice as much grid
infrastructure compared with the reference scenario
to enhance inter-regional connectivity.

The results underline how different technologies
should be combined to identify and implement the
most beneficiary power supply for a society. Costs
and benefits of investment in 24/7 electricity genera-
tion, grid stability and local impact of technological
advancements on employment must be considered
together. Enhanced grid capacity allows for the effi-
cient distribution of energy from the regions of gen-
eration to serve the high power demand of the eco-
nomic hubs located in the southeast of the country,
while storage technologies enable filling the gaps be-
tween the supply and demand curves. The right com-
bination of wind, hydropower, photovoltaic and CSP
with suitable storage technologies, in synergy with
an expanded electricity grid, will support China on its
path towards carbon neutrality.

AT ERAEBSLEI T BEREIRAIRKEIR R AR
YFRIES, M APEXFEXEEDTT T RIR KM,
= A E R KRR = ATAYIE L T BEntigrisil
ColsimCSP, k& FE—INAIERE. TMLIAIRABES
RAGERE AR I E P E SR N LA B R,
ERNER, RMNBI DT RABNRNTHEES
EIENARBILIX, FEEPEFAILFIEItH
. BMNEESEGRNTBERRSIANZS
TN T B X e i EE R RO 5K 1B AR FRAE RE IR AT
BNEE. AMERTD, FEESE2030FXEE
ESHARIEE. 25T, IBERREBES
RE38%, T BERIRSAHREFIZELAIN S
50%. DHTEx, BHAIDRAFERMNEMIZER
SEGROME, LURIGINXE 2 @aEB Y.

XEERERE T MIZNAEEARRAIKAE L —D
HeEEHLMBEERARNMEBIT N TN
N B SR SR AVIR B A AW = BB AT E 1T
R E P E WA MAIZE I S %, RS
FMEER LMERBXEMARmIMPEX ZER
BEIRAL N EEINE RN, MIEHRESXEE. 7KEE. SERF
FEHRMERER R, I E— PR RRIB RIS SEANFTE
BB FIRYIE R _ 4 EER0t.

LT EhinAE RSt KiEERS _41G:

BMBF-Project Office “Clean Water”

EE AP A ATER (BMBF) “iEiESK” UFHEHR
RIEDRE

The BMBF-Project Office “Clean Water” at Tongji
University Shanghai, which was implemented to
support the Water Research Cooperation between
BMBF and the Chinese Ministry of Science and
Technology and its projects in July 2012 (introduced
in previous Econet Monitors), supports all CLIENT II-
projects in China.

Contact: Ms. Nicole Umlauf (n_umlauf@tongji.edu.cn)
H2012F78#2, (i F EBREFAFRIBMBF "5
iEK” B AZENE) BMBF 5 hERHEER 2
BIRKIAREIE (FUEconet|BHINER) , LAKFR
BES5HESIERNCLIENT lI-HHRIE.

BEREAR: SBAEN Z X (n_ umlauf@tongji.edu.cn)
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Sino-German Scientific Exchange on Key Technical Issues for International

Carbon Markets

A contribution by Axel Michaelowa, Juliana Kessler and Aglaja Espelage, Perspectives Climate Research

[El Rk mh iz BB R BIRRAYPEIT TR

kBPerspectives Climate Research/AE]AYAxel Michaelowa, Juliana Kesslerf1Aglaja EspelagefiZE& X &=

At the 25" Conference of the Parties (COP 25) to the
UN Framework Convention on Climate Change (UN-
FCCC) in December 2019, for the second time in a
row the rules for the new carbon market mecha-
nisms under Article 6 of the Paris Agreement (PA)
could not be agreed. While it is clear that there will
be two principal approaches to international carbon
markets — Article 6.2 cooperative approaches orga-
nized by groups of countries without international
oversight and an Article 6.4 mechanism (A6.4M)
overseen by an international supervisory body — the
‘devil lies in the details’. At COP 25 five main “crunch
issues” prevented agreement in the negotiations.
They included the accounting of mitigation not cov-
ered by nationally determined contributions (NDCs),
the generation of adaptation finance through Article
6.2, the transition of pre-2020 emission credits from
the Clean Development Mechanism (CDM), the op-
erationalisation of the ‘overall mitigation in global
emissions’ (OMGE) concept as well as the stringency
of baseline setting approaches and additionality de-
termination under the A6.4M. After the COVID-19
pandemic put a halt to climate negotiations in 2020,
the virtual session of the two permanent subsidiary
bodies (SBs) from 31 May to 17 June 2021 was the
first official negotiation meeting since the pandem-
ic’s outbreak.

China and Germany play a key role in international car-
bon market mechanisms. China has been the world’s
leader in the generation of CDM emission credits. Be-
ing the largest greenhouse gas emitter, the Chinese
government announcement of aiming at carbon neu-
trality by 2060 has led to renewed vigour in the de-
velopment of domestic policy instruments, including
the start of a national emissions trading system (ETS)
for the power sector in 2021, building on experiences
with provincial systems since 2013. German compa-
nies have acquired a large amount of CDM credits for

2019512 A&7 (XA E IR ZMAELR QL)
(UNFCCC) 5825845495 K= (COP 25) Lk, s (B8
BN BAFTRIFRDIZIEI N B RKEEX
B—E. BTRERM, RIBE, EFRERZHI0E
BRMEES: 6. 2FFHILEMREENRENEZ
MERKRARRZZT6.45PHNEERI GRS
RIHE, EFEDBHEAL SN L, ANEER "X
B BT RKAEKRDN., HPEEEREER
Bk (NDC) RiBZRIEBBIERNZE. Bid56.25
FENENES. HEERENS (CDM) MEAY
2020 F RIS RRAVEEIR. £IKEURRHE (OMGE)
WAL, LAK6.4% FELIRETEMEIMETF
HAYFEE. 2021F5831BE6R1T7THRA N BKREE
BRMENMEINELZSNEB2020FHE8EES
HARRBFEERHNERIENKASY

FEMNEEEERKRD NG PR EEXEIER.

FEESHEERETSHERE R E RS,

EARAKRRESAHENE, PERFEMRAE2060
FXMWKFPM, X—EHRHERBERBERTEER
EEBEINTHHEND, BREECLERRZBRRER

WHYEM L, 2021FEBHRRFEEE AN
RBAF (ETS) . EEABELRRKE 7T KER A K
HEBNRZZRZ A TR EREIEIEE, SEBRA
BRAOAZFTIFZREFERNEDRIR, FEA]
REiES S aRENG. REMBENBTEREN
HHNBREXIFERTARESAFHIRYE, B
ERAE#REFRETERKRDBOEIFHGE, F
NEER SURITEN/NE (NACAG) LARFEFRIFFIZRIF
X7 RE. BERNEXEREPEE—REN
EHEERKBRE. BARIPSZLEE. k8
Perspectives Climate ResearchABMKTHIHE
FEEEREN "EHZIEIEERE" (CMM-WG) ,

CMM-WGRIFEXNMEFE, BIFARMER
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use under the EU ETS, and the German government
has strongly supported capacity building in many
developing countries to enable their participation in
the CDM. While the EU has turned from a strong sup-
porter of the CDM to its most vocal opponent, Ger-
many continues to support innovative approaches
to carbon markets in developing countries, including
the Nitric Acid Climate Action Group (NACAG) and re-
gional carbon market alliances, for example in West
and East Africa. A noteworthy feature of the German
approach is the “Carbon Market Mechanisms Work-
ing Group” (CMM-WG) funded by the German Federal
Ministry for the Environment, Nature Conservation
and Nuclear Safety (BMU) and chaired by carbon mar-
ket experts from Perspectives Climate Research. The
CMM-WG serves as highly informal platform for dia-
logue. In regular intervals, government representa-
tives and experts come together and discuss key tech-
nical questions under Chatham House Rules. Sharing
lessons learned, challenges encountered and success
stories from their activities enables to develop joint
understanding how to improve international carbon
market mechanisms. In this manner, the dialogue aims
to consolidate a common understanding of key tech-
nical issues, thus contributing to the development of
robust rules that respect environmental integrity for
scalable mitigation approaches. So far, the CMM-WG
activities have focused on issues related to Article 6
methodologies for additionality determination and
baseline setting with an emphasis on programmatic
and sectoral approaches for Article 6 crediting.

Sino-German technical discussions on Article 6 coop-
eration

In the CMM-WG context, repeated dedicated sessions
bringing together Chinese and German experts and
government representatives have taken place and
discussed important elements of the Article 6 nego-
tiations.

A key consideration in Article 6 cooperation is the
host country’s strengthened oversight role in the PA
context necessary to avoid double counting when
transferring internationally transferred mitigation
outcomes (ITMOs) (see figure on the right).

In the CDM context, China had already required an
activity-specific minimum sales price for credits prior
to granting approval letters. Such national require-
ments will also play an important role in Article 6

EHRA—E, AEERAKERNT, IHeX KRR
B, BE D=L, BEIRIHSEFORINZEG,
BB T RIS E FRR T L IR EIAR,
BEXFMAN, X—MEFEEENEYXERAR
ERERIEEEME, NTRBIATYT RAEBRDES
EEENMNRETRBIEREOMN. ZIBFIALE, CMM-
WGCEEE T TE5HR6FIMIMITHMELIRETS
EEXRNEE, EREFKEREERIMLTTIEN
(R | Wapr

XFBOFRSIENIPERARITIE

HECMM-WGIEZRT, FREERRBFRERZSREFF
TN, MBOFRIIMERITTEERS.

BORBIFN— N EEZEERERE (BERINE)
ERTERNE(FR, XEEHITRARRNE
PRif#eit (IMTOs) RERESHENLESRG (I
TE) .

e Cooperating Parties to agree on
methodological approach

e Authorisation of ITMO transfers

e Preparation of reports on environ-
mental integrity and accounting

¢ Host country approval of activities,
authorisation of ITMO transfers

¢ Development of methodological
approaches for national context
(e.g. positive lists, standardised
baselines)

Host country oversight in Article 6 cooperation
BEOFEESFHRIFEE S
Source / E-5E: Perspectives Climate Research

EREARNFERT, PEERARZERZAIR
ER—NESERENBRNERMENREHEN
8. WXRBERGEBRSEPRIFEEEIFA, LU
RREENETHHIGFPRE. EXT5H, {bf)
FEAEREARERBERBRMAMIAE R ZE
HEITE, RMEROMERMNTROLRE, URKE
EEARERBRTGEFNER (B1E56.45 T
HELHEIMEAXNIEESR) BEEREER.

RIE (BRIE) BN, FEEHESEMIMERIHR
D, X—SRETNMRIRE KB HEHREAM
ERWAN, —INENREFERE. EHRO6FAIER
T BOMES R ="ARGE (WFRE) .
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cooperation to ensure that host countries are benefit-
ting from market-based cooperation. Here, they will
need to find the right balance between safeguarding
NDC achievement and incentivising private sector
action. Country-specific approval and authorisation
processes will gain importance as well as the devel-
opment of methodological approaches appropriate in
the national context, including standardised baselines
and positive lists for automatic additionality under Ar-
ticle 6.4.

In the light of the PA’s ambition cycle, the concept of
additionality, which determines whether an activity
would not have happened without revenues from sale
of emission credits, needs to be reconsidered. Three
‘shades’ of additionality can be distinguished in the
context of Article 6 (see figure on the right).

When setting a crediting baseline, the host country
needs to consider national policies. Baseline strin-
gency determines the share of mitigation outcomes
retained by the host country. In the context of Joint
Implementation under the Kyoto Protocol, which in
many respects is similar to Article 6 under the PA,
Germany ensured that the baseline levels respected
both German emission limits and EU best available
technology (BAT) reference values. China’s emis-
sion trading system (ETS) makes use of four differ-
ent technology benchmarks for the allocation of free
allowances to power plant operators. These experi-
ences on setting national performance-based bench-
marks are pivotal for methodology development in
an Article 6 context.

Forward-looking baseline setting also implies that net
zero targets are reflected in baseline setting as both
domestic and international market mechanisms will
have to support host countries in achieving these tar-
gets. This also implies a shift from emission reduction
activities towards removals. More international guid-
ance will be needed for setting baselines for removal
activities through negative emission technologies (see
figure on the next page).

The May/June SB sessions on Article 6 implementa-
tion — two steps forward, one backwards?

Given that the political decisions on the crunch issues
are to be undertaken at COP26 in Glasgow, it is not
surprising that the recent negotiations did not see a
resolution of those. However, the negotiations man-

econet monitor

Additionality testing
under Article 6 of the PA

Financial additionality:
Proving that proposed
activity is less
economically attractive
than realistic alternative
investment options

Target additionality:
Proving that activity types
under Article 6 are not
forming part of
(unconditional) NDC

v Regulatory additionality:
Proving that activity types
under Article 6 are not
mandated by existing
national or subnational
targets regulations

The three ‘shades’ of additionality determination under Article 6
FEOSHEZ T MEZ R =15 E

Source / B FFE: Ahonen, Hanna-Mari; Michaelowa, Axel; Espelage,
Aglafa; Kessler, Juliana; Christensen, Johanna; Dalfiume, Sandra; Dan-
ford, Erin (2021): Safeguarding integrity of market-based cooperation
under Article 6: Additionality determination and baseline setting,
CMM-WG Background paper, Freiburg

EREEANERELN FEEFSEEFREREK
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REAMIRE, XREERBRETARASEE. F
ERBRHEBINRZ SRR (ETS) FI BN ARAIREAR
B, BB REE O RAERM. ERRNER
™ HEEZEERNNETLRRANEENZE
MTRBEECEXREE.

AR EREERERE FTHNETRRERE
REF, BNERMERHBNHERG A FRE
EsLIiX L RiR. XtERENRAEEEEER
HE. B REERRARITERENNELRER
FEEZHNEFRSE (ITR).
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i ARIAE, fIR—E?

ERBXTFTEERBAVRE FER AT 21THY
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LR EMFIMETARRN AT RIES. BARMER
BEHNSRE, FEURETRARATG EZeEM
SHEENTATERREERSZ, BMREPER
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aged to achieve a much higher
level of detail. Principles for and
the operationalisation of baseline
setting and additionality testing for
the first time were discussed in de-
tail. Parties such as Japan and the
EU stressed the need for forward-
looking baselines in the form of
best available technologies (BAT)
approaches or other performance
benchmarks. A menu approach to
baseline setting, which comprises
performance-based benchmarks,
historic (Russia) and business-as-
usual approaches (African Group of
Negotiators (AGN)), was promoted
by two developing country groups.
Besides, the AGN and South Africa
supported the use of standardised
baselines. What concerns addition- -
ality testing, the need to redefine Re
additionality in the context of the
PA was raised with the EU refer-
ring to “transformative action”
and the Independent Alliance of
Latin America and the Caribbean (AILAC) referring to
alignment with environmental integrity and the long-
term temperature goals as well as compatibility with
transformational contribution and net zero goals.
Other countries argue that regulatory additionality
is sufficient (US, Japan) and call for a simplification of
additionality tests (Japan). The outcomes of the May/
June SB sessions reveal how important a continuous
dialogue between Parties and stakeholders is on key
technical issues.

Net emissions
from natural si

Carbol

v

Removals

NDC/LEDS trajectory for:

Outlook

The ongoing exchange between Chinese and German
experts shows that building a common understanding
on key issues is pivotal in times where international
negotiations face difficult technical choices. There is
a need for further exchange of lessons learned from
domestic crediting approaches and national experi-
ences in international crediting approaches. Further
dialogue sessions could discuss the carbon markets’
long-term perspective regarding their contribution to
the balance of emissions and sinks in the second half
of the century. How should a government’s approach
change when a country shifts from a credit seller to a
buyer?

Carbon credits ™,
for offsetting

for offsetting

" ) Cairbon credits
‘,. foclimate
*+,, fifrance
.. 4" NDCY
<. LEDS

nks

2030
JRE T

: Carp : Net-zero
n credits ’emoon O ® in 2060
“llarger ",
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o
Net-zero
in 2050

. Host country’s own mitigation

ission reductions

. Potential for crediting
movals

Baseline setting linked to emission reduction and removal pathways

AT SR IR E
Source / BIF-FE: Michaelowa, Axel; Ahonen, Hanna-Mari; Espelage, Aglaja (2021): Setting
crediting baselines under Article 6 of the Paris Agreement, Perspectives, Freiburg
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Aluminium: A Barometer for China’s Green Recovery

A contribution by Dr. Muyi Yang and Yixiu Wu

ta: FERBET "BRER

KEMABETHRRFHNEENE

Last year, in the shadow of the pandemic, China saw
impressive growth figures. While the US, EU and
Japanese economies shrank by 3.5 percent, 6.4 per-
cent and 4.8 percent respectively, China posted 2.3
percent GDP growth. A strong rebound in China’s
industrial output drew particular attention and the
associated rise in energy use led to doubts: is China’s
recovery green enough?

The recovery in aluminium production was particu-
larly eye-catching: output had fallen off during 2019,
yet rebounded to a new high in 2020, to make up
almost 60 percent of global production. As manufac-
turing aluminium is energy-intensive, the increase
meant a bump in carbon emissions. But among other
uses the metal is an essential raw material for emerg-
ing sectors such as electric vehicle manufacturing
and renewable power. The fluctuations in aluminium
output indicate the complexity of China’s journey to
peak carbon and carbon neutrality.

An impressive comeback

Last year was the first in almost a decade that the
service sector’s contribution to economic growth
failed to increase, with industry becoming the main
driver of the country’s economic recovery. This
shows how stability measures put in place during the
pandemic, such as tax breaks to small businesses to
secure jobs, have supported the industrial recovery,
as well as the strength and resilience of the “Made in
China” supply chain.

Domestic demand drove a strong rebound in output
of industrial products during the second half of 2020,
with growth in aluminium representative. An alter-
native to steel, aluminium is used widely in construc-
tion, vehicle manufacturing, aviation and high-tech
products for its light weight, strength and resistance
to corrosion. Aluminium manufacturing, therefore,
can be a barometer for activity in the manufacturing
and infrastructure sectors.

In early 2020, the impact of the epidemic on end
users of aluminium caused production growth to slow.

BE—F, ELEREBHIR=BRZH, FERZH
TR ENERIEFISARS. E<E. KA. H
KEZF DB TE3.5%. 6.4%F14.8%MERT, FE
20205 GDPLA2.3% g M i 2Bk, FET I ™5
B REAESIAER. A, STIGKE#ET
SREVEEREFETIRHE, B3R THNRXFENEST
SEHREREE "FE" AN SITE.

Aluminium is an essential raw material for emerging sectors such as elec-
tric vehicle manufacturing and renewable power

R T E IR RS I EE I

Source / BIS-FE: Alamy
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But by the second half of the year demand had recov-
ered and output quickly bounced back. By the end of
the year, China had set a new record for aluminium
production: 370.8 million tons, or 4.9 percent growth
on the previous year, representing 57 percent of
global output. Booming aluminium demand in the
latter half of the year quickly ate up this growth in
supply and caused China to become, briefly and for
the first time in over a decade, a net importer of the
metal.

What green economies are made of

The rapid rebound led observers outside China to
wonder if the country’s 2020 recovery was going to
be green enough, or if it would be a repeat of 2008’s
infrastructure-led recovery.

Surprisingly, China did not see the expected jump in
infrastructure investment for 2020. Despite support
from special central and local government bonds,
infrastructure investment for the year grew at only
0.9 percent, lower than the 3.8 percent of the previ-
ous year and dwarfed by the 44.3 percent increase in
2009, the year after the financial crisis. In particular,
there was much less growth in investment in rail-
ways, roads and water infrastructure such as irriga-
tion systems and dams than there had been in 2009.

Meanwhile, China’s green industries continued to
do well during the 2020 recovery, with a number of
emerging sectors enjoying strong growth. Electric
vehicle manufacturing turned around the decline of
2019, to see 17.3 percent growth. Growth in wind
and solar generation capacity broke records, as did
manufacturing of silicon wafers and solar panels (up
22.2 percent and 24.1 percent respectively).

Growth in green sectors was an important driver for
output of industrial products. Aluminium, for exam-
ple, is used in solar and wind power, electric vehicles
and ultra-high-voltage power transmission. An all-
electric or hybrid passenger vehicle is estimated to
use 15.8 percent or 45.2 percent more of the metal
than a traditional equivalent. An all-electric bus uses
230 percent as much aluminium as a traditional
one. It takes 32 tons of it to build a megawatt of so-
lar power capacity. Wind power needs much less of
the metal, at 0.56 tons per megawatt, but that is still
more than traditional power sources. Much of the
sudden growth in aluminium output last year went
to feed emerging green sectors.

I—ERERMREPETIEE, EMIRERIRT
WHYERE, BE—ERN "TIBRE" B,

202054, FRBEFMHERLREBRITUERZ
tl, SEURIEFEEERZ IR, B2 THEF, A%k
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EeFRIEFEBDEHE, FIEiR.9%, X
370851, (e ttRRIRREFERY57%, THFIERR
EREK, MEBRBW T SERIGKARIEE EEE
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Electric vehicle output
|
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China’s rapid growth in green sectors continued in 2020
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Source / BEIF-F8: National Bureau of Statistics, China Photovoltaic
Industry Association, China Electric Vehicle Charging Infrastructure
Promotion Alliance
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A huge carbon footprint

Green industries posted impressive results for
2020, but China’s carbon emissions continue to
rise, in part due to the provision of raw materials to
those sectors. And alongside this there is a reliance
on coal for power generation and the manufactur-
ing of cement, steel and aluminium. Smelting alu-
minium requires vast quantities of electricity and
has always been a huge source of carbon emissions.
To keep a lid on costs and ensure supplies, most of
China’s major aluminium makers have their own
“captive” power plants, solely for powering their
operations. The bulk of such power plants are coal-
fired and over half are subcritical coal-burners, the
least efficient and most polluting kind of coal plant.
In 2020, there were 74.6 gigawatts of coal-fired
captive power plants in China’s aluminium sectors,
over 40 gigawatts (more than Indonesia’s entire
coal-fired power fleet) of that made up of subcriti-
cal generators. There is plenty of scope to reduce
carbon emissions in the sector. And while govern-
ments at all levels have boosted oversight of coal-
fired captive power plants in the aluminium sector,
and closed some inefficient plants failing to meet
environmental standards, there is still a long way
to go to end reliance on coal power for aluminium
production.

An economy is a complex and in a sense organic sys-
tem. Strong growth in emerging green industries will
aid the transition to a low-carbon economy. But if
changes aren’t made elsewhere, those benefits may
be undercut and the expected emissions reductions
not achieved. As this article has explained, electric
vehicles and solar power need aluminium, so growth
in those sectors necessarily increases demand for
the metal. In turn, the aluminium sector’s reliance on
coal power means it will generate carbon emissions
while meeting that demand.

With peak carbon and carbon neutrality identified
as important tasks for the 14th Five Year Plan, China
should make further reforms to its economy, form-
ing a new low-carbon and coal-free growth model;
and setting carbon caps for high-emitting sectors in
order to encourage the drawing up of roadmaps to-
wards a green and low-carbon future.

This article was first published on the website www.
chinadialogue.net
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AHK Greater China
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