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Abstract
i B

+ Although significant achievements have been made in the electricity sector development through the
previous and ongoing reforms, it has to confront new issues and challenges such as optimization of
resources, environmental constraints, and climate change and low-carbon imperatives.

SR E ATl 1 2 AT AL A A O BUS TR B, (B i s — 22p AU RS ANk, 4
e BIRRAL, SRBEORY, KA FURRR AL,

* Given the magnitude of the above mentioned challenges, the underlying needs to move towards
market mechanisms have become more compelling. The need for efficiency, competition, market-
based pricing and independent regulator are key and common elements that have worked well
internationally. These elements are present in the PRC’s electricity sector but they need to be
strengthened.
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* Looking ahead, the electricity sector has to pass through a very difficult phase of transformation
to a low-carbon, highly efficient, and customer oriented system. This will require a suitable blend
of sophisticated market—based policies together with smart regulations, some of which are
recommended in this policy note.
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I. INTRODUCTION

1. The electricity sector in the People’s Republic of China (PRC) includes the technically most
complex infrastructure that produces and delivers electricity just-in-time to almost the entire population
across the country through wires. It has come a long way from an estimated less than 2 gigawatt (GW)
of installed capacity in 1949 to more than 900 GW by 2010. After initial sluggish start, the sector has
grown rapidly, particularly in the past two decades. During the 2001-2010 period alone, it has almost
tripled its capacity.

2. But even with the rapid growth, the electricity sector has been in adjusting to the surging electricity
demand. The summer peak demand and the winter peak, combined with transport difficulty for coal,
stress the fragile demand-supply balance, which has often resulted in seasonal shortages. The under
and overcapacity cycles—electricity shortages in 2003-2004 and 2010-2011, and surplus capacity in
2008-2009 are causing ripple effects throughout the economy.

3. The PRC'’s electricity sector has generally kept pace with the technological advancement and
sophistication needed to plan, construct, operate, and manage such a complex infrastructure. While it
had its share of stresses, it has performed remarkably well and managed to avoid catastrophic failures
as experienced elsewhere on similar networks with comparable coverage and complexity.

4. Although significant achievements have been made in the electricity sector development through
the previous and ongoing reforms, it has to confront new issues and challenges such as optimization
of resources, environmental constraints, and climate change and low-carbon imperatives. These
issues have become or will become key drivers for change and put pressure for further reforms and
innovations. This policy note looks into major challenges and constraints in the electricity sector aiming
at providing suitable policy recommendations to restore the sector’s health as well as ensuring its
long-term sustainability.

Il. CHALLENGES AND CONSTRAINTS

5. Unrestrained demand growth. The unbalanced economic structure with significantly high
proportion of energy-intensive industrial output combined with regulated low electricity prices have
resulted in a surge of electricity demand. In 2010 alone, electricity demand grew by more than 15%.
Although rebalancing the economy with greater role of less energy-intensive service sector is evolving,
the overemphasis of supply-side measures to meet the growing demand is unsustainable in the
medium- to long-term. The elasticity of electricity demand to gross domestic product, which has been
consistently at above 1 for many years, needs to be brought down to below 1 in the near-term, and
should gradually reach around 0.5-0.7.

6. Distorted electricity pricing. The current pricing mechanism is anchored on administrative
measures of checks and balances, which do not capture market realities and fail to provide the right
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incentives to potential investors and operators. This is evident from the conflict between the coal and
electricity prices. While the coal prices have been liberalized since 2002, the price of coal-based
electricity—which are highly sensitive to coal prices (every 1% increase in the price of coal requires
corresponding 0.7% increase in electricity price)—are still tightly regulated and often do not fully reflect
the increase in coal prices. When electricity prices are kept low, it becomes more difficult to encourage
energy efficiency or electricity conservation.

7. Limited private investment. Most of the large investment needs (some $100 billion annually) are
currently met without much private investment. The huge investment needs in trillions of dollars over
the next 20 years suggest a bigger role for private investments. Entry of private sector will trigger more
competition, improve service quality to consumers and stimulate innovations. The renewable energy
segment since 2006 has successfully demonstrated that transparent tariff setting with commercially
sound long-term electricity off-take arrangement may attract private investment.

8. Critical transmission bottlenecks. Coal and hydropower provide more than 90% of electricity
in the PRC. But compared to the major load centers in the south (Fujian and Guangdong) and east
(Shanghai and Zhejiang), the major coal resources are in the north (Henan, Inner Mongolia, Shaanxi,
and Shanxi) and north-east (Heilongjiang, Jilin, and Liaoning), and hydropower resources in the south-
west (Sichuan, Tibet, and Yunnan). Likewise, major renewable energy resources—wind and solar—are
located far away from major load centers. This geographical mismatch requires a national electricity
grid to balance demand and supply across regions. While the PRC now invests more in transmission
than in electricity generation, the historical lack of investment in transmission is still limiting the rapid
development of the national electricity grid.

9. Slower sector reforms. The major structural reforms initiated in 2002 when the State Power
Corporation was split into five generating companies and two grid companies have since stalled. But
10 years on, there is urgent need to revisit sector organization and critically examine the way forward.
The creation of five generating companies was expected to provide much needed competition but
due to slower progress on complementary reforms, such as electricity market, the competition and
efficiency benefits from the restructuring were undermined.

10. Limited policies to catalyze innovations. The current sector policies with near-exclusive focus
on price to ensure cost recovery, even for a new and innovative technology during its incubation,
are serious impediments for fostering innovations. This approach coupled with limited risk sharing
mechanisms (such as direct financing, loan guarantee, and tariff support) available from the
government, potentially delays the introduction and deployment of innovative technologies.

11. Lack of market-based mechanism. The difficulties in achieving the ambitious 20% energy
intensity improvements during the 11th Five-Year Plan (2006—2010) clearly suggest the limitation of
administrative measures in achieving such objective. Moving ahead, the climate change mitigation
efforts will intensify further, which will have a profound impact on the electricity sector, which is the
largest contributor of greenhouse gases in the PRC. Hence, meeting expected carbon constrained
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targets, will require the introduction of market-based mechanisms, including carbon price, carbon tax
and cap-and-trade.

lll. POLICY RECOMMENDATIONS
A. Near-term (1-2 years)

12. Remunerative tariff for electricity generation. The current distortion in tariff setting for coal-
fired power plants will, in the short-term, accentuate the electricity shortages, and in the medium-
to long-term, undermine investments in new capacity. A suitable price adjustment algorithm for
fossil fuel (coal and natural gas) plants to reflect full pass-through adjustments may be developed
and transparently applied. Such adjustments are universally applied across many developed and
developing countries and are fundamental for plant operators and developers.

13. Regulation and time of use tariff. The electricity shortages are generally during few peak hours
in a day. A mix of regulations and time-of-use tariff incentives can be considered to encourage bulk
electricity consumers such as large industrial enterprises to move their production to off-peak time,
thereby smoothing the intra—day electricity demand profile.

14. Public outreach and education program. International experiences show that when a message
is well received by electricity consumers, it may lead to moderating the demand growth. A well directed
public education program to conserve electricity should be mainstreamed by the government offices
and publicly funded agencies. This program may also be used to sensitize consumers to inevitable
increase in electricity prices.

B. Medium-term (3-5 years)

15. Structural adjustments. The current structure of five generating companies (generators) but no
specific geographical focus and lack of competition needs to be revisited. These multiple generators
have helped rapid capacity addition, especially since 2003. But looking ahead, a more coordinated
approach in the selection of mega (i.e., 10 GW and higher) project sites and competitive-based
concession will improve the overall planning, efficiency, and coordination.

16. Improved sector planning and oversight. Since the structural reforms of the 2002 (para. 9),
there may be some disconnect between generation and transmission planning. While the planning is
coordinated at individual project level, strategic harmonization on a longer time horizon is essential
to overcome critical transmission bottlenecks and electricity shortages. The planning and regulatory
functions are still together under one agency—National Development and Reform Commission. A
separate regulatory agency, such as State Electricity Regulatory Commission should be strengthened
to operate as an independent regulator.
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17. Negawatt rather than megawatt approach. On the demand side, the current administrative
approach to energy efficiency needs to be supplemented by a set of regulations and market-
based incentives. For industrial consumers, a differentiated approach may be adopted with urgent
graduation of most energy intensive industries to best practice levels. Setting benchmark efficiency
standards, mandating enterprises to meet those standards and allowing trade can achieve quicker and
sustainable results. In India, a similar approach through Performance, Achievement and Trade (PAT) is
being implemented.

18. Improve sector investment environment. More sophisticated tariff regime with long-term price
signal is essential sector-wide for sustaining investments. A gradual but time-bound approach to reflect
market-based pricing is crucial. Phased removal of fossil fuel subsidy, an integral part of the current
tariff regime, will free up resources to (i) incentivize low-carbon technologies, and (ii) implement
measures to protect the poor household against the electricity price increase. A sliding scale approach
for end user electricity tariff depending on the consumption, combined with time of day tariff may help
reduce the electricity consumption and reduce the demand peak.

C. Long-term (over 5 years)

19. Articulate sector vision. It is essential to form a core stakeholder group—government, utilities,
research institutions, manufacturers, suppliers, international industry experts, etc.—to develop a long-
term vision for the sector up to 2050 with clear milestones and performance indicators. This would
provide a clear direction to focus further reforms, actions and investments. Many developed countries
have already launched such vision/set of scenarios that helped crystallize key constraints and
identified possible pathways and appropriate policies.

20. Wholesale and retail electricity market. The piloting of electricity markets was abruptly
terminated in the PRC in 2004 during the time of severe electricity shortages. These markets have
worked in many countries with mixed results. To improve efficiency and competition, it would be
important to revisit the electricity market concept, especially wholesale electricity market. This will
require generators to compete and will truly reflect the demand-supply approach to electricity pricing.

21. Mainstream innovations. The PRC'’s electricity system has the scale, skilled manpower, well
equipped research institutions and financial resources to unleash innovations and become a global
technology leader. The need is to mainstream research and development both at enterprise and the
government level and provide direct financial support and reward mechanism. For that purpose, and
having the largest electricity sector in the world, it is imperative that more resources be allocated to
research and development in forward looking technologies and their introduction and deployment is
supported through direct public funding mechanism.



Observations & Suggestions

NES5EW

—.5|8

1. B R EE AR D & 2RI, &) L2 R E L et s iR, M
19494 A 2120007 T B AL 2 2]20104F @B T B, HER TS T MEEER R
it fE D T RINEER G, ol R R, XA R bR R RS — R
&, 1E2001-20100 T4 Pl S8 T RELL .

2. HEME R b b i R HL A SR I AR 5 4 i R B S e s i i R, AR A
b, R B R, IR T 4R TR A R, XA IR A TR R L B
JEL I BB PLAE BN S FRRE TR, 1 412003/2004F12010/201 14E H HL )5 5 F12008/20094F it e 30 1 76l
ST HER LT B R R B T I IR SR 2

3. DVEEAR B, sPEABIATILER E T RIIEARR IR, IR THSCAIILR, ik, sEmE
BN R R RGN Z P RE . A 15 2 WXE, R RS —ERIMREE, 124 Ak 7 EH
R RN e S PUN LI ER 2 o 1Y 2E s i PN A i e

4. EARTPERIDIILE 2 B AELA R SOR BUS TR IR, (B2t s — 258 it ]
FRFNPRAR, 8. BRI, PRBRIRAN, AR AL AR IR AL J 8, X BE IR T 2048 ok mi BV A A% il )y
AR SO AN QUET ) & R SR ST R E R AT B 1 E =Pk 2R R, B
FEA R E R ATV AN Al 8 R 4 th— 22 1 S I EUR R L

Z. B F0HEISEE

5. BATRERKIER, DLEHFERE ™ VoA T AT 0 2257 85 M Fn 32 48 I AR s 1k, 1 e )
TR BRI  (AE201048, )RR T 15%0L F, BARBUFIAEC SR BT Sef i 25 4k
SNMEREFENAR S5l 2 JiE, (B 53 ARt I DAY T B 25 2 FRL D T SR AP IR REAS TR 2R,
GDPIH N HtE RO L ESIVFER T, HZAELNNTERERILLT, DURZEF#210.5~0.7 /4
£io

6. ERffHHE. AT PLEI B TATBIRS], AU R TSI L, hAREL 1
FERYBE BT s & R BEIEMI BB U, X AAE "Bk 2 LRIVAER . M20024F )5
BB T, B BETT R . PR R A AR B R U —— B 4 K 1%, BERRYBASK
BOEHINO0.7%, (EE OB R B IRAE ™ s M 2 T, Bt DAL ks 22 PR HAS GRS SE o T AEE O
M Bk RO —E WAL, FrEVERMEER RIS R m A e .

7. FANBERFRE. BHERLI0001CETTAEA M BEAR LA MNTARN S5, FHHEREK
204FHp, T AR JRATS T SR A B BT, FANBEAAE XA U] LUK A% SR HER . RANBEAHY
INF DR HETE S, BGERSSIBUR, RIEEB AR BIHT, 20064 LA AT H A REIRAISI & R B 2EW]: &
WA AL AN 22 28 AR IBT R Ml ARl 22 HE T LA [RA N $5 58



People’s Republic of China Electricity Sector Challenges and Future Policy Directions

o E R T E i A Pk ER R R SR B3R 77 1)

8. HMERIAZAFCE. B AUKA S PERIIB90%LL . B S Lo ER 53 # AL T R R
(Bt Fa, ) AR) RS (i i) , fEBER BT IR AE L7 & by (Wi, (iva | BRVE, N
50) FARAL CROBIL, SARRIALT) 5 ARABTIRRE T AR AL TParE (KU1, Pasdn i) o SR, %
AR AE RE TR BT IR (XUFIORBHAE) 434ttt i 3= 2 i i vpolo, XA BT IR AR A7 4304 2 ] _1 A PE S
SR AP E I AT 26 20AE B5 DX B0 B A BEAT D PHCRoP i, B PRSP OR vp [ AE i P e BB BE
it FAER IR EAVEESE, (B8 b 2 i B BT KA SR i 275 P I PRI g

O. TTAMBMEMRER, b —UORAATIECR R EAE20024F, 245 [E 5 L AR IRA T TR
RHUEE TR LI, +-4E 2 SR AERAE, A8 DI E 00T i AT A A ZU5 SORAOR B R 5 7l
ML R R R E 2 T Re b Tk 3e %, (HPRDELE R it bt e e 1%, e Jm T
T E R AR R PR SE 2B

10. SUFRBIHEIBURERGL, BTV T EREE AR BB T AE AR RIS 075 i, BV X — 2257
. AL T AR T QIR R B AR ABISh, 2™ B HBBHAT TR AR CHT, X MBI AME 2 BRI
B PEMLA (Biltn, BCHeRhBE, SEREELR, O SCHESE) Bl T AR AR5 [RERTRE,

11. THHLRIERGLI, “+— 70" IWIRIAESEEL “20%RERES U HAR” Aad ol B H PRI X 7e 43 B T
UAE AT BT BB BARI R BR TR o SRR A, AN 8 5 (1 3k 2 < 22 AL N4 it tho R 200 v
JAl (PR R B IR F AT BRI A B, A 1S BUARRBIRR LR Ar , 46 Zf
B P& S TP, GG BOEN, BRBLLLRRSES),

=, BUEREW

A. FEEAEW (1~2%)

12, ZBEITWHRFIPLE . a0 RN LS, LRI iR, AR
AP H ATRERI S AR AR 858, PIL, A 20Kl (AR R S) HlE—A S EER, B
AU AR VR B AL, A5 R0k 2 R H B AR AR 1L . FBR IR B WL FEAR 22 R ik R b R R AT, B R
R R SR s E R B,

13. FAEREEfS IR, Sl i RAEE R SR B B, ik, FTLAZ SR A —
SEAE BT TR VA B3 IR WO BB 4 B s R R R, B3 R B kAol 87 22 HEAEE I F
TR Be, S LI LD SR 2k

14. AXRFENSS, FHrgBRY: B IECE S 5 DERKFRE LiRgz 3 K
WK AR BE BLZ BN BOR BRI Sl B i) F 20 H AR, @l TR 8A, ALl
ARG EIRAE— R AN RS,



Observations & Suggestions

NES5EW

B. hEAEIY (3~5%F)

15. S, MATH LA IO R B RO ERATIL A M —— A MU v, B Z SEF s E T
R——H ZHM, BIRA20034FLK, XK EAIL R 1R LA Ryt dgm, He R
AR, AET T T LR PRGN VF BB AR T, — /AN SNV AN R 7 3 nT DASGE ATl B A
R, 2R AR,

16. BEITIMRFIEE. H20024F B LR, 16 HL JEHLIRIF0 g F 2R LRI BT gk 2
P ATV AE S HR T E AT B, ST BE LA Tk R i S D FRU R SRR g LR ]
A T T R, AT RIS B HARE H RS S P AR R R e %, MSr S LA, Blini 2, E
RENLIZARSINGE .

17. FTRMEERARE . 1T R0, 257 HAT B 2 HEShRE T & ) 5 Rz i 2 Ui
ALH B BB S TE . X Tl P &, wTELR A DX RS 5 2R (e 8 R E e 7™ M [ ] s S 26 1)
REFE/KF 5, nT LA &8 3T e RS B bn e, s il 4k ikbr . DL R SR 438 5 52 B i 19 e 18 5
Ji R A I P, TR s py g R, ENE HAPCR A TSR OB E T AT, k. 57
(Performance, Achievement and Trade (PAT)) JRS=BLTTREN) 1715,

18, BETAR BRI , Bl S AU HLR T AT OO KO 1255, 0 45 15
W SRR A, T A5 A T R ER 1ML J7 A, 53 BT B ) B B
FE IR IR, SR AN, %R B HEHRATHA S RERTRIY 3, fe v
RHFIPISEAT BRI L L AL A 35 T/ r ), W B )7

C. KEAZEIN (5FELLL)

19. BB ITIL R RRIE S A0 B R — /MDA A5 7 B W —— O, BEAERTT, Bl
¥, HERE . BEOTR, EPR TR ——I MR E —AN205045 4TIk R S LRI ELAT T b ) SRR R 5 B 4
bro RARFATAV AR REFE BE—ANTH M5 T BEAT IR SR, SREUTEI AR, RERBERC
Zeil5E T IR AT b 2 JR JE ST AR, JOxH i i A B — S 24 PR 3R A 3 T RE AR TRl i, BBORAR R
A,

20. EDRAFIFETS. £20044F HREGKIVIE, RIHHIRE TR L, RE ERARXR
TS, RIS ARG BONAERR ., A TEMSE g, e, Ao 2 E i Rsii i
AT B, FRE IR TTIE Be, XESRR ARG TE0 BN, LEBERIRBUAER A A LAA B,

21. GUFHIELL. PEBDRGEAIBRGE, ANAARIANRIR, AiXEHRITEIE, h
AR BT BRI, PRI DAREATEOAR AR, Boh 2 BRATBAR S, BURF Al # L% A AR R il
JEAL, A B AR CUFHE B B B BT B SR A AL, A 1 SL XA B, /A 5 B R IR T,
R D ATl 6 2053 B 58 26 B B D4 — SRR PE O BERBER,, i B A BT s HF SR 2 R
A=At

10






About the Asian Development Bank
K F EMFF R ERIT

ADB’s vision is an Asia and Pacific region free of poverty. Its mission is to help its developing member
countries substantially reduce poverty and improve the quality of life of their people. Despite the region’s many
successes, it remains home to two-thirds of the world’s poor: 1.8 billion people who live on less than $2 a day,
with 903 million struggling on less than $1.25 a day. ADB is committed to reducing poverty through inclusive
economic growth, environmentally sustainable growth, and regional integration.

Based in Manila, ADB is owned by 67 members, including 48 from the region. Its main instruments for
helping its developing member countries are policy dialogue, loans, equity investments, guarantees, grants,
and technical assistance.

TATRIER BRSNS A RERMIMANAEE, TITHNITESEXEBERRTRRAEEZHADRAE, HEA
REFRE, REIXMRRRRE, EzRMARAOMALSSHFRARAQSHHN=92_. 18fzA0
BYEFEHAMRT2ET, 9.03ZAORILERNEFRR1 25X TNARLUT. LTI TERIHEXEZFIE
1<, IR ARG AN IR & S5 AR Sl D T A R B ST A

TITEMEFEEEHI RN, UF7TIMRME, HPTAMXER48T. EEEEBIBORXTIE. FFR.
AR, R, ERARRAREIEFRERREFRARE.

I MFF R ERTT

Asian Development Bank

6 ADB Avenue, Mandaluyong City

1550 Metro Manila, Philippines (JEED EHI)
www.adb.org

TMFF R RITH P E AR

IERBEXEEISIMKEI1S

ERKXE (=8) 17&F

HB4: 100004

adbprcm@adb.org

www.adb.orgfpre Produced in the PRC
cn.adb.org ZERE ]



	Abstract
	Introduction

	Challenges and Constraints

	Policy Recommendations

	引言
	挑战和制约因素
	政策建议

