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1.	  IntroducMon	  
	   	  Urban	  Expansion	  MotorizaMon	  and	  Environment	   

1989:	  13	  Million 2013:	  24	  Million 
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Average	  CommuMng	  Travel	  Distance 
Job	  DistribuMon 
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Motorization, In Mega City 80% pollution from Vehicle   
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2.	  Policy	  Response	   

Sustainable	  Development	  must	  be	  the	  Key	  NaMonal	  Strategy	  in	  China	  
	   	   	   	   	   	   	   	   	  in	  middle	  90’s 

Environment	  Friendly	  and	  Resource	  Saving	  Society	  –	  in	  Middle	  00’s	   

2010	  Shanghai	  World	  Expo–	  Living	  Show	  Case	  of	  Public	  Transport,	  Especially	  
Metro,	  one	  million	  people	  more	  in	  the	  already	  congested	  area	  -‐-‐Pull 

CongesMon	  and	  PolluMon-‐-‐	  Push 

	  Meanwhile	  Car	  Industry	  PromoMon	  Strategy	   



15-6-25 
Pan	  Haixiao,	  Tongji	  University,	  Transport	  and	  Urban	  

Development 

•  Public	  Transport	  Priority	  Policy	  	  Issued	  by	  State	  Council	  2012-‐12	  	  	  

•  Car	  ownership	  Control	  :	  Shanghai,	  Beijing,	  Guangzhou,	  Hangzhou	  	  

•  Parking	  Fee	  Increasing	  	  

•  Public	  Transport	  Transfer	  Discount	  

•  Walking	  and	  	  Bike	  Transport	  	  Planning	  	  Guideline	  ,	  Ministry	  of	  Housing	  and	  
ConstrucMon	  	  

•  Large	  Scale	  Metro	  Network	  	  ConstrucMon	  	  	   
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Metro	  Network	  Size	  in	  Shanghai 
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Research	  IntenMon:	  	   

Comparing	  CommuMng	  Co2	  Emission	  in	  Areas	  with	  Good/Poor	  Metro	  or	  
PB	  	  Service	  and	  the	  influence	  of	  	  

•  	   Demographic	  	  
•  	   Public	  Transport	  Service	  Level	  
•  	   Density	  	  
•  	   Car	  Ownership	  	  	  
•  	  	  	  	  	  	  	  	  Income 
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Co2	  Emission	  	  Mi	  	  by	  Travel	  Mode	  i	  
	  Mi=Di×Ei	  	  
	   	  Di	  	  Travel	  distance	  -‐km	  
	   	  Ei	  	  	  Emission	  factor-‐g/pkm	  

CalculaEon	  Based	  on	  Shanghai	  Travel	  Survey	  in	  2009	  and	  other	  Sources	  	  
	  
	  
	  
	  
	  

	   	   

3.	  Emission	  EsMmaMon	  and	  Literature	  	   
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	  Economic	  Demographic	  

	  More	  Car,	  More	  Emission	  ,	  	  Jean-‐Pierre	  Nicolas	  et	  al.	  2009;	  ChrisMan	  Brand	  
et	  al.	  2010;	  Pecer	  Naess,2010;ChrisMan	  Brand	  et	  al.	  2013	  
	  

	  High	  Income,	  High	  Emission,	  but	  big	  VariaMon	  	  
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Travel	  Mode 

	  Because	  of	  Car	  Ownership	  Control	  	  and	  	  Slow	  Modes,	  	  Co2	  Emission	  in	  
Shanghai	  is	  less	  than	  in	  Beijing,	  Zhu	  Lisong(2008)	  	  	  
	  

	  	  
	   
 
Public	  Transport	  Service	   

	  Try	  to	  acract	  Car	  Passenger,	  but	  Quite	  High	  Share	  of	  Public	  Transport	  
Passenger	  Shiied	  from	  Slow	  Modes 
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Built	  Environment	   
Density	  and	  VMT 

Pop	  Density 

VMT 
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Some	  Studies	  Show	  Density	  only	  has	  Licle	  Impact	  on	  Co2	  Emission	   

	  	   	  Only	  4.8%	  Difference	  in	  VMT	  Comparing	  High	  Density	  and	  Low	  Density	  
Household,	  Brownstone	  	  	   

Land	  Use	  Mix	  
	  

	  Reduce	  Car	  Use,	  Reduce	  VMT	  (Cervero,	  Frank&Pivo,	  Kockelman,	  Pan,	  
Shen	  &	  Zhang)	  
	  
 



市中⼼心—⼈人民⼲⼴广场 

⾦金桥 

莘庄 

People’s Square 

Xin zhuang 

Jin qiao 13km
 

3. Site Selection and Survey   
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Jinqiao	  Site,	  Metro	  Line	  6,	  Opened	  2007	   

600	  Households	  ,	  	  992	  people	  with	  job,	  	  983	  valid,	  2011-‐4 
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300	  Households	  ,	  	  419	  people	  with	  Job,	  410	  valid	  	  2010-‐12 

Xinzhuang,	  Metro	  Line	  1,	  Opened	  1996 
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•  Travel	  Distance	  :	  Based	  on	  shortest	  Distance	  Between	  Road	  IntersecMons	  

•  For	  Bus	  +	  Metro	  CombinaMon	  	  ,	  Baidu	  Map,	  Manually	  and	  Shortest	  Time	  Route	  	   



15-6-25 Pan	  Haixiao,	  Tongji	  University,	  Transport	  and	  Urban	  Development 

Co2	  Emission	  Calculated	  
Based	  on	  Distance	  
Travelled	  in	  Each	  Segment	  	   
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Variables	  Measured	   

Density:	  Low	  ,	  Middle	  and	  High 
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少于2万 2万-‐4万 4万-‐6万 6万-‐8万 8万-‐10万 10万以上 

金桥 10.8%	   38.9%	   27.6%	   12.2%	   4.8%	   5.8%	  

莘庄 24.6%	   42.2%	   17.3%	   7.6%	   4.9%	   3.4%	  
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4.	  Social	  Demographic 
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JQ:	  	  
	  
80%	  Family	  with	  Car	  
	  
XZ:	  
54%	  Family	  with	  Car 
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Co2	  Emission	  ContribuMon	  by	  Group	  	   

20%	  Top	  ContribuMon	  	  
	  

	  Jinqiao	  :	  	  77%	  
	  

	  Xinzhuang:	  	  81% 

20-‐80	   
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JInqiao 

Xinzhuang 
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Working	  age,	  Gender,	  Car	  ,	  Income 
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Co2 Emission by Metro Service Level  

5.	  Public	  Transport	  Service	  Level 
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Income and  Metro Service Level  
XZ:	  High	  Incomer	  close	  to	  Metro	  JQ:	  High	  Incomer	  far	  away	  from	  Metro 
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JQ–	  Public	  Transport	  Service,	  three	  model	  to	  avoid	  	  collinearity	   
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XZ–	  Only	  car	  and	  income 
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6.	  Density	   
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Density	  and	  Co2	  Emission	  and	  Travel	  Distance	   
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Density	  and	  Modal	  Split 
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Co2	  by	  Density	  and	  Income 

Low	  Density	  High	  Emission	  	   
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Co2	  Emission	  with	  Demo.,	  Public	  Transport	  Service,	  FAR 
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7.	  Conclusion	   

•  With	  Income	  Increasing,	  more	  Co2	  Emission	  from	  CommuMng	  in	  Suburban	  
Area	  where	  the	  Travel	  Distance	  is	  Longer.	  	  	  

•  The	  Impact	  of	  Large	  Scale	  Metro	  ConstrucMon	  and	  More	  Bus	  Service	  only	  on	  
Co2	  Emission	  ReducMon	  	  may	  Varied	  in	  those	  Areas.	  

•  Policy	  Package	  should	  be	  Explored,	  due	  to	  “20-‐80”	  ,	  Policy	  should	  be	  more	  
Focused	  on	  the	  Top	  20%	  	  

•  Car	  Ownership	  Control	  is	  an	  most	  EffecMve	  Measure	  Under	  Current	  SituaMon	  
in	  Shanghai.	  	  

	  
•  Low	  Density	  Urban	  ConstrucMon	  must	  be	  Limited，Encourage	  Infill	  

Development	  	  	  
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Thank	  You	   


