
KEY POINTS
 Carbon emissions from the 
urban passenger transport 
sector in Shenzhen will more 
than double by 2050 under 
current policies.

 With the right policies, it is 
possible for Shenzhen to peak 
its urban passenger transport 
emissions by 2030.

 Reducing new car quotas and 
raising fuel economy standards 
are essential measures for 
carbon emission to peak by 
2030. 

 Policies needed include raising 
parking fees, limiting parking 
supply, increasing EV charging 
facilities and subway lines, 
and improving public transport 
services.
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Pathway to a Low-Carbon 
Transport Future: 
The Case of Shenzhen

Issue
G l o b a l  e n e r g y  u s e  a n d  c a r b o n 

emissions are increasingly concentrated 
in  c i t ies ,  wh ich account  fo r  75% of 
global energy consumption and nearly 
80% o f  g reenhouse  gas  em i s s ions . 
Within cit ies, transportation accounts 
for between 15% and 40% of total CO2 
emissions. In emerging economies, the 
transportation sector accounts for the 
greatest share of the increase in carbon 
emiss ions because many indiv iduals 
a sp i re  to  own  and  d r i ve  the i r  own 
vehicles as incomes rise.
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Figure 1: History and Projection of Population and Income in Shenzhen, 1980-2050

China promised to peak i t s  to ta l 
c a r b o n  e m i s s i o n s  b y  2 0 3 0  u n d e r 
the  Pa r i s  Ag reement .  To  fu l f i l l  t h i s 
ambitious target, creating a sustainable 
u r b a n  t r a n s p o r t  s y s t e m  p o s e s  a 
m a j o r  c h a l l e n g e .  H o w e v e r,  g i v e n 
i t s  re l a t i ve l y  low moto r i za t ion  ra te 
and  unde rdeve loped  t r anspo r ta t ion 
infrastructure, Shenzhen, one of China’s 
leading cities, has the potential to serve 
as a model for achieving sustainable 
transport while leapfrogging to a low 
carbon transport system. Our research 



C o n s i d e r i n g  t h e  e c o n o m i c 
uncertainties introduced during China’s 
“New Normal” t rans i t ion per iod and 
the  ac t i ve  ro l e  o f  Shenzhen’s  lo ca l 
government in promoting demand and 
innovat ion-dr iven manufactur ing and 
modern service industries, we consider 
a business-as-usual (BAU) case and a 
lower growth rate case (Figure 1) .  In 
the BAU case, Shenzhen manages to 
maintain its leading economic position 
among Chinese cities. Shenzhen will be 
a metropolitan area with over 24 million 
people and per capita annual disposable 
i n c o m e  w i l l  r e a c h  2 3 5 , 8 3 0  y u a n 
(US$33,690, at 2014 prices) by 2050, 
slightly exceeding the current Canadian 
l e v e l ,  s t a r t i n g  f r o m  4 0 , 9 4 8  y u a n 
(US$5,850) in 2014. If growth is lower, 
Shenzhen will be substantially influenced 
by the “New-Normal” transition and per 
capita annual disposable income wil l 
reach only 169,525 yuan (US$24,218, at 
2014 prices) by 2050, slightly lower than 
Italy in 2014. 
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Figure 2: Shenzhen CO2 emissions and energy use under different scenarios, 2014 to 2050

addresses two key quest ions: 1) can 
Shenzhen peak i ts carbon emiss ions 
f rom the urban passenger  t ranspor t 
system in 2030? and 2) ,  i f  yes, how 
can this goal be achieved? Specifically, 
what policies are needed, when should 
different policies be launched, and what 
is the carbon reduction contribution of 
each policy?

Assessment
We conduct a vision and back casting 

scenario study to explore the potential 
for the city to peak its carbon emission 
in the passenger transport sector. We 
consider economic, social, technological, 
and policy drivers that are important 
in  in f luenc ing  the  t ranspor t  ca rbon 
emiss ion but  whose t ra jec tor ies are 
uncer ta in .  We def ine four  scenar ios 
based on changes in population, income, 
vehicle technology enhancement, and 
urban transport policies to quantitatively 
assess their impacts on future Shenzhen 
e n e r g y  c o n s u m p t i o n  a n d  c a r b o n 
emissions. 



steady increase, although at a slower 
pace than in the BAU Scenario, to 3.5 
Mtoe and 10.18 MtCO2 by 2050, without 
a peak. In other words, with the current 
stringency level of transport policies, 
Shenzhen will not be able to peak its 
carbon emission in the urban passenger 
t ransport sector,  no matter how fast 
p o p u l a t i o n  a n d  e c o n o m i c  o u t p u t 
increase or technology advances.

However,  under  the  New Po l i c ies 
(NP) Scenario (“BAU+NP” in Figure 2), 
both energy consumption and carbon 
emiss ion w i l l  peak in  2030 a t  2 .38 
Mtoe and 7.53 MtCO2, respectively, and 
continue to decrease to 2.01 Mtoe and 
5.89 MtCO2 by 2050. Per capita energy 
use and carbon emission wil l  fal l  by 
55.1% and 56.4% in 2050 compared to 
2014. Similarly, energy use and carbon 
emissions wil l be reduced even more 
unde r  t he  Leas t  Em i s s ion  Scena r i o 
(“BAU+LG+NP” in Figure 2). 

T h e  s i g n i f i c a n t  r e d u c t i o n s  a r e 
attributable to the changes in individual 
t r a v e l  b e h a v i o r  a nd  t e c h no l o g i c a l 
advancements with the implementation 
of new policies. Not only wil l private 
car ownership be maintained at a much 
lower level in 2050 (199 cars per 1000 
persons) than under the BAU Scenario 
(445 cars per 1000 persons), but also 
the share of electric vehicles (EVs) in 
the car populat ion wi l l  reach 39.7% 
in 2050, or under the BAU Scenario. 
Third, the process of motorization will 
be  cons ide r ab l y  s l owed  down .  The 
share of non-motorized transport wil l 
be 53.3% in 2050, approximately 5% 
higher than under BAU. Meanwhile, the 
use of private cars will be reduced; the 
share of private cars in al l tr ips wil l 
be reduced by 12.3%, and the share 
o f  pub l i c  t ranspor t  w i l l  account  fo r 
63% of all motorized trips. Therefore, 
b y  s t r e n g t h e n i n g  t r a n s po r t  p o l i c y 
interventions, Shenzhen will be able to 
peak its carbon emission in the urban 
passenger transport sector by 2030.
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Recommendations
Mo re  s t r i n g e n t  u r b a n  t r a n s po r t 

policies are necessary for Shenzhen to 
peak i ts passenger t ransport  carbon 
e m i s s i o n  b y  2 0 3 0 .  Un d e r  c u r r e n t 
policies, the carbon emissions of the 
u r b a n  p a s s e n g e r  t r a n s p o r t  s e c t o r 
wil l  continuously increase unti l  2050 

without a peak. We conduct analysis to 
understand the potential contribution of 
different policies for carbon reduction. 
To cap carbon emissions by 2030 under 
the BAU scenario, seven policies need to 
be implemented 1) a stringent car quota 
policy of 50,000 new registrations per 

In addition to the drivers of income 
and population, we also consider vehicle 
technology change and urban transport 
policies. Four scenarios are examined: (1) 
BAU scenario, (2) New Policies Scenario, 
in which we replace the policies in the 
BAU Scenario with more stringent ones, 
and technologies are also enhanced; (3) 
Lower Growth Scenario, with the policies 
being the same as in the BAU Scenario; 
and (4) Least Emission Scenario, which 
combines lower growth with new policies 
and advanced technologies.

We find that Shenzhen will not peak 
i ts  energy use and carbon emiss ion 
before 2050 under the BAU scenar io 
(Figure 2). Rather, energy consumption 
wi l l  cont inuously increase f rom 1 .57 
Mtoe in 2014 to 3.52 Mtoe in 2050, and 
the corresponding CO2 emissions will 
also increase from 4.74 MtCO2 in 2014 
to 10.23 MtCO2 in 2050. 

In addition to increased population, 
two  ma j o r  d r i v e r s  f u e l  t h e  d r a s t i c 
increase in transport energy use and 
carbon emissions. Firstly, citizens’ travel 
demand increases due to their r is ing 
income levels and increasing aspirations 
for higher living standards. The number 
of trips and travel distance per person 
per day wil l  increase from 3.74 tr ips 
and 20.08 km in 2014 to 3 .91  t r ips 
and 25.81 km in 2050. Secondly, the 
city will experience a process of rapid 
motorization in future decades. Not only 
will car ownership increase dramatically 
from 231 cars per 1000 persons in 2014 
to 445 cars per 1000 persons, but also 
the share of vehicles which are private 
cars wi l l  increase substant ia l ly  f rom 
18.4% in 2014 to 27.4% in 2050. At 
the same time, the share of trips using 
public transport (bus and subway) and 
non-motorized travel (NMT, biking and 
walking) wi l l  drop signi f icant ly, f rom 
23.9% and 55.1% in 2014 to 21.1% and 
47.9% in 2050.

Under the Lower Growth (LG) Scenario 
(“BAU+LG” in Figure 2) ,  both energy 
use and carbon emission will witness a 
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year from 2021; 2) a strict fuel economy 
standard that reaches the European level 
by 2050; 3) gradually increasing parking 
f ee s  f rom an  ave r age  o f  3 . 5  yuan /
hour to 13.5 yuan/hour (at 2014 prices) 
in  2050;  4 )  chang ing f rom assur ing 
min imum park ing supply  to l imi t ing 
maximum parking supply from 2021; 5) 
increasing charging facilities for EVs at 
both home and work starting in 2030; 6) 
continuing construction of subway lines 
to exceed length density (in km/km2) of 
London and reach half of that in Hong 
Kong by 2050; and 7) enhancing public 
transport services including punctuality, 
comfort ,  t ransi t  and wait ing t ime by 
2021. Of these, the f irst two policies 
( r e du c e  c a r  q uo t a s  a nd  r a i s e  f u e l 
economy standards) are most essential, 
without which the peak year for energy 
consumption wi l l  be delayed by f ive 
years  and the peak year  fo r  ca rbon 

emission will be delayed by ten years. 
Under the Lower Growth Scenario, three 
polic ies--reducing car quotas, raising 
fuel economy standards, and enhancing 
public transport services--are necessary 
for achieving a carbon peak.

I n  a d d i t i o n ,  w e  f i n d  t h a t  t h e 
opportunity for EV promotion mainly 
depends upon developing infrastructure 
rather than providing subsidies for EV 
buying.  As a resul t ,  the government 
should transfer their focus on subsidy 
p o l i c i e s  t o  m a k i n g  s u b s t a n t i a l 
i n v e s t m e n t s  i n  i n f r a s t r u c t u r e .  A 
congestion fee can help reduce traffic 
c onge s t i o n ,  b u t  i t s  e n v i r o nmen t a l 
benefits in terms of energy and carbon 
reduction are marginal. Exist ing non-
motor ized t ransport  re la ted pol i c ies 
also contr ibute marginal ly to carbon 
reduction.
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