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28 key technologies in the 
enhanced low carbon 
scenario in China

No. Sector Technology Description Note

1 High energy

efficiency

equipment

High efficiency furnace,

kiln, waste heat recovery

system, high efficiency

process technologies,

advanced electric motor

Nearly in

market

2 New manufacture

process technology

for cement and steel

3 CCS In cement, steel making,

refinery, ethylene

manufacture

4 Super high efficiency

diesel vehicle

Advanced diesel hybrid

engine

5 Electric car

6 Fuel cell car

7 High efficiency

aircraft

30% higher energy

efficiency

8 Bio-fuel aircraft

9 Super high efficiency

air-conditioner

With COP>7

10 LED lighting

11 In house renewable

energy system

Solar PV/Wind/Solar hot

water and space heating

12 Heat pumps Mature

13 High isolation Mature

Building

Transport

Industry

technology

13 High isolation

building

Mature

14 High efficiency

electric appliance

Mature

before 2030

15 IGCC/Poly-

Generation

With efficiency above 55%

16 IGCC/Fuel cell With efficiency above 60%

17 On shore Wind Mature

18 Off shore wind Mature

before 2020

19 Solar PV

20 Solar Thermal

21 4
th

Generation

Nuclear

22 Advanced NGCC With efficiency above 65%

23 Biomass IGCC

24 CCS in power

generation

25 Second generation

bio-ethanol

26 Bio-diesel Vehicles, ships, vessels

27 Grid Smart grid

28 Circulating

tecnologies

Recycle, reuse,

reducing material

use

Alternative fuels

Power

generation



Parameter of Urban Household: by 2030 same life quality as 
that in developed countries

2020 2030 2050

Househol d,  mi l l i on 288 336 380

Shar e of  HH wi t h space heat i ng 42% 44% 48%

I ndex of  space heat i ng i nt ensi t y,  2000=1 1.35 1.5 1.6

I ndex of  space heat i ng t i me,  2000=1 1.33 1.36 1.4

Shar e of  bui l di ng wi t h 50% ef f i ci ency
st andar d

20% 45% 65%

Owner shi p of  Ai r  Condi t i oner 130 180 260

I ndex of  Ai r  condi t i oner  i nt ensi t y,  2000=1 1.3 1.4 1.6

I ndex of  ai r  condi t i oner  ut i l i zat i on t i me,
2000=1

1.6 1.8 2.2

100 120 130

Ser vi ce Uni t Ser vi ce

Owner shi p of  Ref r i ger at or per  100HH 100 120 130

Aver age space of  r ef r eger et or L 250 310 390

Ef f i ci ency of  Ref r eger et or 0.8kWh/天 0.8kWh/天 0.7kWh/天
Owner shi p of  washi ng machi ne per  100HH 100 100 100

t i mes t o use washi ng machi ne per  week 5.4 8 8

Owner shi p of  TV per  100HH 180 220 290

Aver age Capaci t y of  TV 320W 300W 280

Hour s per  TV per  day 3.5 3.2 2.9

Penet r at i on r at e of  CFL 100% 100% 100%

Li ght  per  HH 14 21 27

Owner shi p of  Wat er  heat er per  100HH 100% 100% 100%

Owner shi p of  Sol ar  heat er per  100HH 18% 25% 33%

Owner shi p of  El ect r i c cooki ng per  100HH 130 140 260

Hour s per  day of  el ect r i c cooki ng Mi nut es 12 30 50

Capaci t y of  ot her  el ect r i c appl i cance W 1500W 1800W 2300W

Hour s of  ot her  el ect r i c appl i ance Mi nut es 50 80 100



高效照明
【如 LED照明】

光伏电池

能源检测系统

生态生活教育

(25-47% 的家庭拥有屋顶光伏电池，
转换效率接近30%

太阳热利用
普及率: 20-60%

（目前 6%）

高效绝热

减少50%照明需求，
普及率 100%

2050年的低碳住宅年的低碳住宅年的低碳住宅年的低碳住宅
舒适和节能舒适和节能舒适和节能舒适和节能

屋顶植被

太阳能利用

减少10-20% 能源需求

能源检测系统
（家用电器)

减少 60% 采暖需求,
普及率70%

COP =8, 
普及率 100%

超高效空调

热泵采暖
COP＝5
普及率 30-70%

燃料电池
普及率 0-20%

高效绝热

待机电源耗电

降低1/3 ，
普及率100%

5

高效家用电器
减少能源需求，支持舒适和安全生活方式

向公众提供经济和环境
信息促使大家成为

低碳消费



2000 2005 2010 2020 2030 2040 2050
Tot al  Vehi cl e 1609 3160 6227 18583 36318 51717 55810

Passenger 854 2132 4299 15504 32323 46083 48922

Fr ei ght 716 1027 1928 3079 3995 5634 6888

Car 670 1919 3921 14982 31558 45075 47662

Fami l y Car 57 1100 3145 14032 30454 43675 46062

Ot her  Car 613 819 776 950 1104 1400 1600

Mi ni - Bus 108 131 265 313 383 524 214

Lar ge Bus 75.3293 82.3080335 113.4 208.8 382.5 483.84 1045.8

Vehicle fleet, Low Carbon scenario, 10000

Lar ge Bus 75.3293 82.3080335 113.4 208.8 382.5 483.84 1045.8

Bus 184 214 378 522 765 1008 1260

Mot or  Cycl e 3771 6582 9848 10613 11193 11193 10634



Transport, Low carbon scenario

2005200520052005 2010201020102010 2020202020202020 2030203020302030 2040204020402040 2050205020502050
Family car ownership, per 100HH Urban 3.37 14 36 65 77 78

Rural 0.08 0.2 8 38 70 90
Family car annual travel distance, km 9500 9500 9300 8635 8300 7480
Average engin size of family cars, litter 1.7 1.6 1.6 1.6 1.5 1.4
Fuel efficiency of car, L/100km 9.2 8.9 7.1 5.9 4.8 4.1
Share of MRT in total traffic volume, % 0.011 0.016 0.025 0.046 0.1 0.21
Share of Biofuel, % 1.10% 1.30% 4.1% 7.70% 12% 13%
Share of electric car, % 0% 0.12% 3.2% 6.80% 12.5% 19.8%
Share of fuel cell car, % 0% 0% 0.80% 1.60% 4.70% 7.90%



Comparison of BaU and Low Carbon Scenario

Technology Efficiency Ratio in 2030 Ratio in 2050 Note 

    Reference 

scenario 

Low 

carbon 

scenario 

Reference 

scenario 

Low 

carbon 

Scenario 

  

Advanced coke 11900 Mcal/ ton 

coke, with gas 

production of 1340 

Mcal 

58% 50% 77% 42% Fully localization 

generation 

coke oven 

10300 Mcal/ ton 

coke, with gas 

production of 

1420Mcal 

17% 47% 23% 58%   

ry quenching 2.4 Mcal/ ton J 80% 100% 90% 100% Localization, with ry quenching 2.4 Mcal/ ton J 

Recovery 

80% 100% 90% 100% Localization, with 

promising prospect 

of market potential 

intering furnace 

of international 

advanced level 

390 Mcal/ ton 

sinter lump, saving 

42% of energy 

45% 85% 67% 90% Needed to be 

localization 

urnace of 

international 

advanced level 

3750 Mcal/ ton hot 

metal, saving 21% 

of energy 

40% 65% 64% 87%   

Blast gas recovery Heat and electricity 

recovery 0.7 Mcal/ 

ton hot metal 

44% 70% 85% 100%   

ontinuous 

casting and 

 

Saving 86% of 

energy 

90% 98% 85% 95%   

 



Unit energy use for key products, LCS Scenario

Uni tUni tUni tUni t 2005200520052005 2020202020202020 2030203020302030 2040204020402040 2050205020502050
St eel Kgce/t 760 650 564 554 545
Cement Kgce/t 132 101 86 81 77

Gl ass
Kgce/Weight
Cases 24 18 14. 5 13. 8 13. 1

Br i ck Kgce/万块 685 466 433 421 408
Ammoni a Kgce/t 1645 1328 1189 1141 1096
Et hyl ene Kgce/t 1092 796 713 693 672
Ammoni a
Et hyl ene Kgce/t 1092 796 713 693 672
Soda Ash Kgce/t 340 310 290 284 279
Casut i c Kgce/t 1410 990 890 868 851
Cal ci um car bi de Kgce/t 1482 1304 1215 1201 1193
Copper Kgce/t 1273 1063 931 877 827
Al umi num kWh/t 14320 12870 12170 11923 11877
Paper Kgce/t 1047 840 761 721 686
El ect r i ci t y f ossi l  f uel Gce/kWh 350 305 287 274 264



Technology learning curve
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Investment Demand of Energy Industry
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National Energy Expenses
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Field Technology 2010 2015 2020 2025 2030 2035 2040 2045 2050 

Industry Advanced 

energy 

technique of 

industry 

 

 Popularization Rate: 90%- 100% 

 

 

Transport Hybrid 

Electric 

Vehicle 

 

 

 

                                    Popularization Rate:30% 

 

 

Technology Roadmap

 

 

 

 

 

 

 

 

 

 

 

 



Bubble size corresponds to incremental energy provided or 
avoided in 2025. The reference point is the “business as 
usual” mix in 2025. The horizontal axis includes 
sustainability as well as traditional aspects of sufficiency, 
reliability, and affordability. The vertical axis illustrates 
lifecycle greenhouse gas intensity. Bubble placements are 
based on quantitative analysis and ERI expert judgment.  

Positive Climate 
Characteristics

Nuclear

Building
Efficiency

A Snapshot of Selected China Energy Options Today:
Climate and Energy Security Impacts and Tradeoffs in 2025

Wind

Power Sector (this size corresponds to 40 billion kWh) by 
comparing low energy scenario and BaU

Cellulosic
Ethanol

Transport Sector (this size corresponds to 200 thousand 
barrels of oil per day) by comparing low energy scenario 
and BaU

Liquefied 
Natural Gas (LNG)

Imports

Hydro

Nuclear

Vehicle Fuel 
Efficiency 
Standard

Industry
Efficiency

Hydro

Wind

Ultra-Super Critical

Solar 
PV

Liquefied 
Natural Gas (LNG)

Imports
Clean Coal

(IGCC) with CO2 
Capture

Biodiesel

Plug-In
Hybrids

Power Sector (this size corresponds to 40 billion kWh) by 
comparing low energy scenario and policy BaU

Transport Sector (this size corresponds to 200 thousand 
barrels of oil per day) by comparing policy BaU scenario 
and  BaU

Industry
Efficiency

Biomass
Power

Increase
Energy

Security

Expanded Domestic
Oil Production

Business 
As Usual
In 2025

Corn Ethanol

Gas-to-Liquids

Reduce
Energy

Security

Coal-to-Liquids
(with carbon capture)

CO2 -Enhanced Oil 
Recovery

Negative Climate 
Characteristics

For specific details on the assumptions 
underlying the options on this 
chart, go to www.wri.org/usenergyoptions

Revised 7/10/2008

2 
Capture

Coal-to-Liquids
(no carbon 

capture)

Oil 
Imports

Oil 
Imports









斯德歌尔摩：在欧洲许多城市，自行车、步行在逐渐形成主要交
通方式
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