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Structural transformation and economic stimulus:
the role of renewable energy investment
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How to stimulate domestic demand
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(J Health crisis contained
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— Consumption (but potentially
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restored
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— Investment, which might also build more
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Outlook for exports to US and
Europe severely depressed
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— Repeat the 2009 post GFC policyE %2009
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— Massive infrastructure and real estate
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China: National Savings and Investment 2000-2020
HE. ERBEENZRE, 2000-20205
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Three downsides of the post-GFC stimulus
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Jd Over investment / wasted investment

— 15% of apartments unoccupied: real estate as
investment speculation

— Overcapacity in urban infrastructure in 2nd
/3rd /4th tier cities

— Rapidly increasing capital/output ratio (YU
Yongding 2016%)

— Overcapacity in heavy industry

 Increasing leverage in banking and shadow
banking system: credit to non-financial sector from
150% to 250% of GDP

 Highly carbon intensive: total CO2 emissions from
7.5Gt to 10GT
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4V *Yongding YU, China’s Non-financial Corporate Debt Dynamics, China & World Economy (1-17, Vol. 24, No. 1,2016)
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Chlna 2050: a Fully Developed Rich Zero-carbon Economy
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Feasible 2050 vision for China’s power system
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1 15000 twh of zero carbon electricity delivered from:

15000 twh 25k HL /7 24H -

— 2400 GW wind X H
— 2500 GW solar Y&k K H
— 230GW nuclear # H,
— 550 GW hydro 7KHi,

) Total eventual cost to GDP: ~ 0%
BN AGDP 5E: ~ 0%

J Investment needs in transition: ~ 1% of GDP
MR RENR: ~ HGDPHI1%




BNEF Forecast — new build RE versus new build coal and gas
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Wind versus coal and CCGT
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SFUEHL AT AS ($/IMWh, 20094 S2FR{E)
LCOE ($/MWh, 2019 real)

Utility-scale PV versus coal and CCGT
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SFHEALH TR ($/MWh, 20094 SEFR1E D
LCOE ($/MWh, 2019 real)
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BNEF Forecast — new build RE versus existing coal and gas

ST e R T 2 T -8 1 T A e TR R FEL A R %Wﬁﬁﬁkp‘*&%%ﬂ% R HE

TRV SISk (SMWh,  200985kbr ) AL AR SIEATHR (SIMWh, 200965 )
LCOE vs. running costs ($/MWh, 2019 real) LCOE vs. running costs ($/MWh, 2019 real)
100 100

75 75

PRSI AT] TRE O T 4
IR SCE L 2 T ER R RSB S R A

CCGT CCGT
0 S 50
Coal —_— Coal
25 e — o5
fol7 LA, T .
Onshore wind
° (0]

2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050

Note: All LCOE calculations are unsubsidized, and exclude curtailment. The range of the LCOE represents a range of capacity factors, it excludes curtailment. Our offshore
wind LCOE forecast is global. For thermal plants, the short-run marginal cost range represents a diversity of plant efficiencies in the fleet. The running cost includes a carbon
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Coal power has 1000 GW in operation and about 40 GW added per annum, still playing a big role in China’s
power sector
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Status of Coal Power in China (GW) Annual coal-fired power capacity additions
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iIs new coal investment still occurring?

Why
A AVTE B SRR ?

 Conservative belief that more renewables will create system balance problems...

RPN, B2 [ R] AR REURE A& Bl 28 G117 7]

despite evidence that challenges minimal till RE>50% and manageable up to 85%

REFIEWE, v EA IR S 50 % BBkt N, wrisia a5 385 %
2 Grid optimisation at regional rather than national level... Ni%£E X 38 11 A E 5% 2 1 2= 48 4k B 9
and insufficient UHV transmission capacity4s i /& %i FE. fE /1A /2

- Provincial incentives to maximise local production even if power imports cheaper
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Supporting wind and solar investment: risk of investment slowdown

Past renewables support regime

2% B AT AR REVR S RFDLA

U Fixed FITs giving subsidy above coal
benchmark prices [ 72 L M L4 A H
FHE F R A PR R 40 e AR M I

Need for subsidy

declining
i P D A U

U Paid for out of renewable surcharge of
RMB 0.019per kwh3Zf} & FLAF0.0197C
F) AT A BEVR BN 9%

U Total subsidy surcharge in 2018 RMB 84bn
(< 0.1% of GDP) 20185 %M ik /= Bff i 9%
840127t (A FIGDP]0.1%)
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Moving to “unsubsidised” auction based system
B “TCAMUE” 4E S
... following evolution seen in other countries
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But lack of clear medium / long term targets to drive

the quantity of RE purchased

(B2 BR = W 0 P A 4T H ARk 3K AT FE A RE TR A T K =
.... which would then drive even further cost

reductions

IR JE ARG EE D PR

¥

Need for strategic vision of scale of RE needed

N P s AT AR BE RS ) e et M

— reflected in ambitious 14th FYP targets
SORAERE ORI AP Bk H AR

— and in auctions with maximum price to ensure nil/
minimal subsidy

AR I A AT A0 52, DU R o/ B AR AR I
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d China’s Macro Challenge and
Stimulus Policy Options

U Energy Transition: Ceasing new coal
iInvestment

1 Renewable Energy
Investment and Macro
-stimulus: the need for a
strategic approach
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The macro figures: GDP and Investment — 2019
FEMEIE: 20194EGDPEKHE

RMB AR US$=T
GDP ~100tr J3 12 ~14tr Ji1Z
Total fixed asset investment
Of which “ Infrastructure” and
Real Estate
Horp, FLabisc Al pg Hh = 5t > 20tr /512 > 3tr /712
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“Traditional” or

“,f:gé;ﬁ ”» —':;i “%9]1?:1

Intermediate / unclear 0

FR)IANTE

g

uNeW”
”%ﬁ ﬂ‘gu D
d

“"k —~
TRANSITIONS

g” .

“Traditional” d
f 58

“new” infrastructure

LRl i it

]

ARGt R

Highways, airports, convention centres, sports centres, industrial parks and other to support
city economic developmentAig. Hliz. <O ARF G Tk X T SRR 25 &

High speed rail =%k
Subway systems 1k & 4t

5G O Data centres and fibre optics {4z # .0»
‘ N
Al 10T AT B HLET
. L] . ﬁ‘ A N
Charging infrastructure 75 i 57l 4t O UHV transmission lines % /5 1 41 Ha. 25 %
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BNEF Estimated investment in the seven “new” infrastructure sectors in 2020
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EV chargers

Data centers

6% 1%
Ho Aot EHL VR 2 70 F TR
Internet of
things
% i
Y A

$205 billion
20501237t

UHV lines Rail and metro

13% system
(EE e s A L 59%

RISk
R4t

. Source: Bank of China, National Development and Reform Commission, State Grid, BloombergNEF Note: Al = Artificial Intelligence, EV = Electric vehicle, UHV = Ultra High
Af"/\ Voltage. Investment estimate is based on historical trends, market price, government targets and announced deals.

FNERCVTRANSITIONS - Steifi: shE4RAT. EIRKKE. KRN, SEFAETE. E Al= N LERE. EV =M. URV =@mE. SEAHET s, mni. BOF AR5 . 16



Order of mag nitude investment needs / opportunity

BERKHE jzlm‘““

Vital to ensure that traditional

Traditional infrastucture and ~ RMB 20Tr _ .
real estate so +10% = 2Tr = 2% of GDP infrastructure done in green energy
1 G5 SERE VA 5 b efficient fashion
20Tt B R B R LA € R Ry R
L5 FE B it
.. BB+10% = 27712 = i GDPI) 2% Fep it e

Green electrification should be strategic

S0GW of wind + 50 GW of solar, ~ RMB 1.0-1.3Tr objective driven by clear 14th FYP

UHV, grid reinforcement, _

storage, charging infrastructure = 1.0-1.3% of GDP targets

50GW XL+ 50GW I HL . i B AR “F 0T MR E AR IRE) T,
NN eyl  ~ 1-1.3/7140C 2340, F S AL R RIS B b

= 5 GDPI#1.0-1.3%

Helps build hi tech high value added

5G, loT, Data centres, optical ~RMB 0.4tr
fibre, Al _ o economy
5G. YW, EdEO. L. 0.4% of GDP ... but total investment needs and short
NT A ke ~ 0ATILIT term stimulus potential small
L SOP0.4% HEBEE ST R A7
e e BRSSP T SRR A T s
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