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Preface

In response to the challenges that long posed by energy poverty, a myriad of inter-
national organizations, such as the United Nations, the World Bank, the World
Health Organization, are in the process of legislating policies and plans. China, as the
largest developing country, is being challenged with more complicated and severer ener-
gy poverty problems.

Energy consumption, energy structure and energy capacity are three key indicators
of energy poverty measurements, which mirror the economic development, resident
health and social equity of a specific country or region. Significant difference has long
existed among various countries and regions. Most developing countries have a serious
problem that their energy consumption per capita is far below the level in developed
countries, yet it does not mean energy poverty has been eliminated in rich areas. Over-
all, the essential characteristics of energy poverty in those countries are embodied in the
following three aspects: 1) lower energy consumption; 2) inferior energy structure;
3) weaker energy capacity.

Energy poverty has considerable, even irreversible consequence on resident health.
Over one third of the global population mainly relies on solid fuels, such as coal and
firewood, and one fifth has no access to electrical services. Besides, inefficient use of
traditional biomass results in serious waste of resources. In 2010, more than one mil-
lion people died of indoor air pollution caused by combustion of solid fuels; this ac-
counts for 12. 5% of the total premature deaths.

Human society could hardly proceed without energy, yet a series of problems
caused by energy poverty constrain the development, affect the social equity and aggra-
vate the environmental pressure. China has presented itself by structural and regional
-differences in energy production and consumption. It is of great significance to alleviate,
even eradicate energy poverty for a sustainable development in the long run.

China Energy Report (2014): Energy Poverty, as the fifth volume of our China
Energy Report series, is a new achievement of CEEP-BIT on the basis of our efforts
that have been long devoted to the poverty-related research. We hope this report serves
to call more attention of academy and authorities on energy poverty, and provide policy
support and decision basis for the government to ultimately eliminate energy poverty.
Under the analytical framework of energy economics, this report discusses crucial per-
spectives of energy poverty and concludes as follows:

(1) The latest advances on global and China’s energy development are summarized.



“vie T EAERIRE (2014): FRBRR AL

By comprehensive analysis, it can be concluded that: a) The world and China’s econo-
my is recovering and uncertainties in international energy market are decreasing; b)
The global energy pattern is changing profoundly, and American takes the substantial
steps in seeking energy independence; c) China is challenged with energy saving and
carbon reduction either by total amount control or intensity control; d) China is taking
great efforts in tackling the increasingly worse air pollution. Furthermore, the world’s
energy poverty presents: a) Developing countries have a low level of electricity service,
which adds more difficulties to addressing the global poverty; b) Household energy in:
developing countries relies on traditional biomass causing prominent environment and
health problems; ¢) Proportions of household energy expenditure of residents with en-
ergy poverty in developed countries are high, making the social equity biased.

(2) Proper measurement and assessment methods for China have been proposed. Accord-
ing to the state quo of China’s economic and social development as well as the energy supply-
demand relationship, along with relevant internationally recognized research, energy poverty
in this report is defined as: “inaccessibility to modern energy services, especially to those
abundant, affordable, high-quality, environmentally friendly energy services. ” Our research
results discover; a) Differences of household energy use in urban and rural areas are signifi-
cant and the energy poverty in rural is prominent; b) Geographical differences in rural house-
hold energy use are obvious and the energy consumption is dominated by solid fuel; ¢) Rural
energy facilities are inefficiently used, while clean cooking utensils is outdated; d) Household
energy prices are increasing and the proportions of household energy expenditure in urban and
rural differ.

(3) Energy poverty status in various areas of China has been assessed. Regional
comprehensive assessment framework of energy poverty in China is constituted of 11
second-class indicators and 26 third-class indicators by 4 categories. The assessment re-
sults indicate: a) Overall energy poverty presents itself in a downward trend; b) En-
ergy service availability has been improved; c¢) There is no strong tendency towards a
cleaner energy consumption structure; d) Energy management system is not complete;
e) Affordability and high-efficiency in household energy use have been improved. Mean-
while, China’s regional energy poverty presents: a) Energy poverty in middle reaches
of Yellow River and Yangtze River are the most significant by comprehensive assess-
ment; b) Energy service availability of the middle reaches of Yangtze River is weak; c)
Middle reaches of Yellow River has not performed well in using clean energy; d) Ener-
gy management system of the eastern coastal and northwestern regions is not complete;
e) The northeastern and southwestern regions have not performed well in achieving af-
fordability and high efficiency of energy use.

(4) Impact of energy poverty on residents’ health has been estimated. Similar to

economic poverty, energy poverty has certain influences on residents’ health. This
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report discusses the impact of energy poverty on urban residents’ health and finds that:
a) Energy poverty still exists in China’s urban areas to some degree, which has nega-
tive effects on residents’ health; b) Solid fuels’ combustion, household energy ineffi-
ciency and indoor thermal discomfort are three critical factors which might influence
residents’ health in urban areas; c) It is crucial to improve energy structure and to di-
rect residents’ behavior to eliminate energy poverty.

(5) The utilization of solid fuels in rural areas and its impacts on rural people are
investigated. Compared to urban areas, China’s rural areas are less developed and have
a worse situation. According to the survey data of nutrition and health in China, the
characteristics of the consumed energy for cooking in rural areas are as follows: a) Ru-
ral people mainly rely on solid fuels; b) Household income has great impact on the
choice of energy source for cooking; ¢) Great differences occur in the energy consump-
tion for cooking in different rural areas; d) Diversity of rural energy consumption for
cooking has been progressively realized; e) Dependence of rural people on solid fuels is
decreasing.

Community health has been affected by solid fuels in rural areas. That is, poison
gas and inhalable particles, the primary threats to community health, arise as solid fu-
els are used in simple cooking stove. Women chiefly in charge of cooking are faced with
great harms. Besides, the impacts of solid fuels on human health are also usually deter-
mined by many other factors such as sanitation of living condition and personal prefer-
ence.

(6) The relationship between energy poverty and economic development is ana-
lyzed. Energy poverty is closely related to economic development and poverty. This re-
port takes energy poverty and economy as a unit, discusses the impacts of per capita in-
come, education, climatic condition and energy price on energy poverty, and confirms
the interactions between energy poverty and economic development.

It is found that: a) There is an interaction between energy poverty and economic
development; b) The energy structure in developed countries and areas is becoming
‘cleaner; c¢) Economic development advances living electricity consumption, and the
elasticity of per capita electricity consumption with respect to per capita GDP is 0. 95;
d) Economic development is helpful for changing resident energy structure, and if oth-
er conditions stay as usual, the share of electricity consumption for living increases by
0.0617% as per capita GDP increases by 1%. Due to the positive correlation and casual
relationship between energy poverty and economic development, it is the valid way to
eradicate energy poverty by keeping fast economic growth and promoting living level.

(7) The relationship between clean energy development and energy poverty is dis-
cussed. Energy poverty focuses on the availability of modern energy services, which is

actually the imbalance in energy development. The results show that: a) Wind energy
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develops fast, which contributes to energy poverty eradication; b) Hydropower is
rich, which covers the areas of considerable energy poverty groups; c) Solar energy is
diversely used, which can deal with the energy consumption problem for energy poverty
population; d) Biomass energy is effectively utilized, which helps in energy poverty
eradication in rural areas; e) Nuclear power has large potential, which may be the val-
id way to eradicate energy poverty.

(8) The relationship between climate change as well as adaptation strategies and
energy poverty is studied. Climate change affects energy poverty through availability,
that is, it may destroy stable operation of electricity grid, threaten regular energy pro-
duction, and disturb exploitation of clean energy. According to future climatic scenari-
os, the vulnerability of China’s hydropower keeps growing, especially in the primary
hydropower provinces and western poor regions. The impacts of climatic extremes on
China and Japan are compared and it is found that the negative effects on China are
worse than Japan when the same degree of power failure happens. The reductions in
GDP, total output and employment of China are 2~ 3 times bigger than Japan, and
those in resident welfare are 3~5 times. Structure factors cause the differences in socio-
economic vulnerability between China and Japan. On the other hand, climate change ad-
aptation policies have positive effects on energy poverty reduction. Emissions trading
policy improves the structure of power generation, fiscal taxation policy encourages
clean power generation, pricing policy ensures the equity of energy use, and financial
and trade policy allows a better energy consumption structure.

(9) The policies and actions for energy poverty reduction are summarized. Govern-
ments of all the countries over the world pay attention to energy poverty and have made
a series of policies and actions. However, they are different in various countries due to
the development stage.

China has made great efforts to reduce energy poverty and the achievements are dis-
tinguished. It is predicted that China would realize the overall electricity covering by
2015. Grid infrastructure and distributed generation equipment are developed together
to ensure the commercial energy supply for most areas where electricity is inaccessible.
Different regions use their own measures to exploit energy according to the actual situa-
tion. The coverage rate of clean energy such as natural gas, methane, solar energy and
wind energy has been greatly expanded, and residents are able to have an easier access
to energy services and lead a cleaner consumption patterns. Understanding policies and
measures addressing energy poverty in other countries might help us critically view, and
even amend China’s efforts.

Energy poverty might restrain economic development, harm human health and hin-
der well-being improvement. Currently, China is in the transition at a fairly fast pace in

which energy poverty characteristics embodied in both the developing and the developed
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counties are attacking. As a result, policymakers should attach great importance to en-
ergy poverty and try to eliminate it.

The Reform and Opening has greatly contributed to improving people’s living condi-
tion in China. The share of poverty group in total population has decreased and energy
poverty has been extensively relieved. However, barriers still occur, like regional im-
balance in socio-economic development, the continuing trend that energy structure fea-
tured by coal, and also risks in environmental and health detriment induced by climate
change. Therefore, energy poverty will be remaining as a big challenge to China in a
relatively long period.

China should make regional development strategies and new city planning, aimed at
the equal development of regional and urban-rural economy. Clean energy and renewable
energy should be promoted in accordance with the local situations. Meanwhile, it is
necessary to advance industrial adjustment and support technical reconstruction in ener-
gy field. Besides, the advanced and new technologies that are specific to certain sector
or area should be appropriately introduced into China. Overall, we are determined to
spare every effort to address the energy poverty, construct the ecology civilization, and

finally realize our China Dream.



ZACEIE

TR R LA HSCATR
UN Secretary-General's Advisory Group on Energy and & EHb 45 BB I8 F1 S 05 & # /)

e Climate Change £z

ARPH Annual Review of Public Health S AR AE BE VIS

BERR UK Department for Business, Enterprise & Regulatory SR . oA
Reform

BM] British Medical Journal P E EFE

CDM Clean Development Mechanism 1% & B

CO; Carbon Dioxide Z &bk

DECC The Department of Energy & Climate Change, UK % BRI T

TEERA UK Pepartment of the Environment, Food and Rural SRR A B 5
Affairs

EEA European Environment Agency R B 45 B

EHP Environmental Health Perspectives B78:-R 13 9]

EHS English Housing Survey ERg A HAE

GBD The Global Burden of Disease LFREE TR R/

IEA International Energy Agency E PR AE TR E

JAMA Journal of the American Medical Association EEE¥SRE

LWS Living in Wales Survey BUR T B

MME Ministry of Mines and Energy of Brazil BT =5 RE IR

NDRC National Development and Reform Commission ERABAMEZERS

NEA National Energy Administration ERGEER

NEJM New England Journal of Medicine B L RN

NGO Non-governmental Organization EBUF AR

NIHCS Northern Ireland House Condition Survey JbEB/R2EEFEHE A

NOx Nitrogen Oxides RHEY

SPED Organization for Economic Co-operation and Develop- AR & RS

L ment

PNAS Proceedings of the National Academy of Sciences X EEZPFE BT

PEP Purchase Power Parity 4 3E 15 Hr

REN21 Renewable Energy Policy Network for the 21st Century 21 42 o] F5-4 RE R B 5 M 4%

SHCS Scottish House Condition Survey TG LA R

SO. Sulfur Dioxide & Ak

UN United Nations Ba

WHO World Health Organization R TAEHSR




BIE
BEMABEME
B1E HREEEEREEEIERE - roreorereeerrerermr et et ses b s 1
1.1 tH R BEUR R BHIEL - veeeen e 2
1.1.1 BEVEINTHIFEEE K, B EHEIERRR v 2
1.1.2 ALARETR S FEEHAL, TETERETR R B reveorreernrseinniiiiieiiii . 3
1.1.3 ALABEEAEREE, R ALY cvoerrerererronriniiiiiiiiiirii. 4
L1.4 BEERSUAMEE, KRS AGHKCIGE ooveererrmrmrei.. 6
1.1.5 GRS BT, RIBEPEZFITIEH correrrrrrrr i 7
1.2 HEREIER BHIEAEE - veeeereerernssvmmrninii 8
1.2.1 BEEALER KR, SHMRIERERRGE EFh orrerrrrerromemmensiinn 8
1.2.2 BERTALARMR SR, PHRRESREERBERR oo 10
1.2.3 MRS E A, KRB B IEIBZE Y seerrrerrerererrsnennainiiiieen il
1.2.4 ERAEMFER A, SO BRI v 12
[y %yﬁﬁg@%igﬁg&, FHS A IR veerereeeereee s 13
102.6 CEM AL RETIINEL, BB K EEERAC oo 14
1:8:7 %%ﬁﬁﬁﬂﬂ@ﬁ%%& BURREIR MRS ERAIBHEL  wooveveeeeeneens 15
1.3 5 o E AU R RS AL R -veseereoseesoesensssssnnssi i, o
1.3.1 {HRZFCREEG, ERERTGHRAHERFEZRA o 17
1.3.2 tHERAEEERIEL LRI, £E “SBIRML" BHERESE e 18
1.3.3 s ETAEBMBAER A, 590 MR AIR B BARESRE < oveereeeeeeens 19
1L.3.4 hEASERE, PR TAZEMPARGORERR oo 19
1.4 BEEAAE S FEETEATE Y FETARIE «-vreverrrererrmrerri i, 20
L4l REPERKEHEEESKTEAG, MRLSIRBARAEEE oo 20
L4.2 REPEFIENREGEEDRIE, 3| RIS RRBIL, -oeeeeeeeees 22
14,3 RKERAET EBA IR & B, AR BRAT oo 24
1.5 EPRAL AT RETRAE B FTRFNITE covvvrvrrrrmrenree, 25
L5.1 BEAE: B “ANZEHAERLRAEIRT  cooerrrererrorroman, 25
1.5.2 R TARS. XEEEREASEASISRARE oo 27
1.5.3 EFREEEE . HEE ERPERREFERERIRGL woccreerereererern.. 28
1.5.4 HHEFERFT. WRE “ANEEA ATHERLEREIRY (B vrorrrrmreerrreneariniiiiii, 29
E2E BEEEREMEERE BEAE - ovrorreoereormseeseonss s 3
2.1 BEUEFTERMEIR +ooveorerrermmnsoerseosinuimmuuiinineieeniminmism otniarmaisosesnsansnns 32

2. 1.1 BEJEATIEMEA ++ovvvvvereremnnrssse st e 39



* xiv PEERRE (2014): RATAFL

2.1.2 AIREWRHE E BT TTLGE orrrorrrrer e 33
2.2 BEBEAEERTEREABEEGEIE oo, 34
2.2.1 HETFREFEA AR E R L crrrrrrrorrrre i 35
2.2.2 HTREFEIRE FREMNREER R H:  crorrrrerrrrrerrr i, 37
2.2.3 HETi R AR T R AR R R I o cov e rrr e rrsn et 38
2.2.4 BEVRFTIR R A P S F AT coeerrer oo 41
2.3 HEGETRFT Y ETAGRAE coovereverrreemiii 43
2.3.1 HABRALHLHEE, RGBT EARWHENN v, 43
2.3.2 IMESHIEHELRERE, RHEEEZERBEIIZEE oo 45
2.3.3 RIAGERMEMSERVE, EEREUERMBENE oo 48
2.3.4 RAFHRERRMETE G IRAL, 1S IEEY BB revrreerern e 49
2.3.5 HEIEFHEEMAE LEE, AEIEFAE ST A EEIR S A0l cereerer e 50
O A RN sl essinnmmsivasmtise s B i s st AR AN N A TGl 5w P s i 54
Z3% hEEBERRANSESTEESRIBELEE - ovvreeerrrreereemirn 56
3.1 BRI A TALEIIIEARRITTIE «oveeererrooosrraneaaenersesasssssnteneaeaisssannunne 57
3. 1.1 BB AIR I coovrrererererrrree i, 57
3.1.2 BB RS ST FRIR BB TNREERL  crerrerrnsrrensnssosiniiniiiiinia, 58
3.1.3 W EAETELS S VEMEIEFRIAZR ororrrrrrri 59
3014 REVRZE R A A A o o orerr e e e 66
3.2 HEBBIEREAILZE TS oroeerroresensecersarssisestnneresumssasiososssestessesssnes 69
3.2.1 RETRA B AR S T RRRET ov e rrr et 70
3.2.2 BEVBNRSS I AR A JITRILEE v vv v v e s st 71
3.2.3 FEVENY I TE VA LB ARl wev e v e 72
3.2.4 RERASHISE A PETEHL T h A LA ovverrrrersrersen ettt 73
3.2.5 AEiE FIRETT SATHE R B ARG v v vrr et 73
3.3 *@ﬁ&ﬁﬁﬁ%@ﬁtﬁﬁ ............................................................... 75
3.3.1 BT K AR TL i i X G5 B BER S EARDLIC AT, -oovemmemmereeneneees 75
3.3.2 KT X BRI 45 T AR Rl e v v v e e e reemn s 76
3.3.3 T R BETE B IS IS MEARTARAIE  sreereerrerrrr s 76
3.3. 4 FREBVLUEHIR AETRAT FRSE B ANTARZE  covrvreerenr e 77
3.8.5 %jtﬂziﬁﬂgﬁﬁa}iﬁ-ﬁﬁﬁﬁﬁmwﬁ% .................................... 78
3.4 HERKIBAEER EIURIFE RIS LAY oo, 79
3.5 B ERBEEERAEATBIEERIL cooorererrrererermrerermeim ., 82

3.5. 1 AXTARAT Mo X A RE AL AR BB DGR A RE IR B BRANHE LM AR
....................................................................................... 86
3.5.2  HRFTAEE R ok REVRIY P LU, S B IS A A YR RER R DK e 86

3.5.3  [EAKFE RFBER ML REAR XS A, SR FABLACAL A 5 R 28 A 75 P BB R A



