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SUMMARY
Urbanization has been rapid for the coastal city of Qingdao in China’s eastern 

Shandong Province. The Qingdao Municipal Government has set ambitious goals to 

reduce carbon emission intensity by 45% by 2020 from 2005. Both the 12th Five-Year 

Plan and Qingdao’s Urban Master Plan portray a drastic transformation that the city will 

be undergoing: by 2020, the city will have a population of 12 million people, compared 

to 8.7 million in 2012, and two new urban centers will be created to accommodate 

the future growth. Rapid economic growth, urbanization, and motorization will fuel a 

growth in negative externalities associated with urban transport. 

Severe traffic congestion was causing annual losses of 1.8 billion CNY (or 3% of the 

city’s GDP). Meanwhile, CO2 emissions from the transport sector made up about 21% 

of the city’s overall CO2 emissions. 

day in 2010 to 9.4 million. Total daily vehicle kilometers traveled will increase 

from 29.4 million km in 2010 to 90 million km. The mode share of private vehicles 

will rise to 40% if no intervention measures are taken. By 2020, transport-related 

CO2 emissions will make up at least 29% of total emissions, becoming the fastest-

growing source of emissions. This will make it increasingly difficult for Qingdao 

to meet its sustainable and low-carbon goals. 

Existing problems and those that will arise in the future will pose challenges to Qingdao. 

How can it strike a balance between economic development and sustainable development? 
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Figure 1  |  Factors related to urban transport in Qingdao

PROBLEMS 

This report assesses Qingdao’s current measures to 
pursue low-carbon transport in four inter-connected 
DUHDV��SROLF\��LQVWLWXWLRQDO�VWUXFWXUH��¿QDQFH��DQG�SXEOLF�
perception and awareness. (Figure 1)

Perception and awareness

The World Bank notes that when the annual income 
per capita falls between USD 3,500 and USD 8,500, 
cities tend to experience faster motorization rates. With 
Qingdao’s annual income per capita now at USD 4,761, 
the income elasticity of private cars rises to 0.88, similar 
WR�WKH�¿JXUH�LQ�WKH�8�6��ZKHQ�PRWRUL]DWLRQ�UHDFKHG�LWV�
peak. The number of private vehicles in the city has risen 
from around 340,000 in 2006 to more than 1 million in 
2012; the annual growth rate has maintained a stunning 
value of 22%. 

Meanwhile, there is little awareness of the problems 
that unrestricted car ownership growth will bring and 
the misconception that solutions, such as expanding 
road networks, will solve any problem is widespread. 
Furthermore, the public still regard car ownership as 
an important status symbol, and their desire to own a 
car is increasing. 

Policy

There is a lack of integration between land-use 
and public transport planning. The study showed 
that besides rising incomes, poor land use planning and a 
lack of good public transport are also key drivers behind 
the growth in car ownership. 

)LUVW��RQ�WKH�PDFUR�OHYHO��DOWKRXJK�ODQG�XVH�FRQ¿JXUDWLRQ�
determines travel pattern and mode choices, land use 
segregation (such as large gated residential neighborhood 
and industrial parks) and spatial separation of living, 
working, and entertainment activities are prominent in 
Qingdao. As the typical monocentric city, employment 
concentrates at the heart of the city, where job density 
is near 12,000 jobs/km2. This means that on average 
Qingdao residents travel 20 km a day to work, and this 
number will rise as the city expands from 291 km 2 in 
2011 to reach 560 km2 by 2020. On the micro level, the 
homogenous urban pattern makes it extremely costly 
to deliver public transit to evenly distributed residential 
areas. As the car-oriented urban design philosophy 
prevails, the city is losing the human scale of traditional 
Chinese neighborhoods and also paving the road for a 
high GHG emission urban pattern.

Plans and policiesSocio-economic development

Institutional setupLand use

FinanceTransport infrastucture

Perception and awareness

Qingdao
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Figure 2  |  Comparison of Road Hierarchy Between Qingdao and Other Cities

Figure 3  |  Comparison of Block Sizes  
                 and Street Densities

Second, in a rush to accommodate growing vehicle 
numbers, Qingdao has emphasized the construction of 
highways and major roads. The share of the city’s roads 
made up by highways and arterial roads is 22%, much 
higher than that of the average city in the U.S. (9%) . 
Qingdao’s road density is just 5 km/km2, compared to 
Tokyo’s 19 km/km2. A low road density means that there 
are few options for journey routes and this discourages 
public transit, walking and biking.

Poor public transport. First, Qingdao’s city center 
is poorly serviced by the public transportation system 
(see factsheet) in terms of speed, reliability, comfort and 
coverage. The road network and the lack of connecting 
sidewalks make pedestrian travel both dangerous 
DQG�LQHI¿FLHQW�WKH�URDG�QHWZRUN�DQG�ODFN�RI�VLGHZDON�
FRQQHFWLYLW\�GHWHU�D�VDIH�DQG�HI¿FLHQW�DFFHVV�WR�WUDQVLW�
stops(the average access and egress time is 10-15 
minutes). Moreover, travel times by public transport are 
also long because of poor enforcement and private drivers’ 
lack of awareness of bus lanes.   

Second, there is a big difference between public transport 
in the urbanized area and that in the newly-built 
suburban areas. This has made the mode share of public 
transport in new suburban areas a meager 18% -- that 
is about half of what it is in the city center. This is also 
encouraging people to get used to driving their own cars 
at an early stage. 
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Institutional structure

Fragmentation of responsibilities. The problems 
with policy are exacerbated by the fragmentation of 
governing responsibilities. For instance, the planning 
function is outside the jurisdiction of the transport 
commission has no authority over land use planning. 
The construction commission handles the building 
and expansion of urban roads, while the transport 
commission is only responsible for peri-urban and 
regional roads. On top of that, four different municipal 
agencies are responsible for four different areas of 
transport: private vehicles, buses and taxis, subways, and 
sidewalks. This fragmentation of responsibility results 
in poor policy, broken funding, and greatly undermines 
Qingdao’s ability to make a coordinated effort to solve its 
transportation challenges.  

A lack of common goals, monitoring and 
evaluation mechanisms to hold decision makers 
accountable. Creating synergies between departments 
is also challenging when they have different objectives 
from the start. Moreover, there is no sound monitoring 
and evaluation mechanism to assess how policies are 
working and to hold decision-makers accountable.

Finance

Finance policies favor private cars over public 
transport. The funds invested into upgrading the 
public transport system are dwarfed by the huge amount 
of funds that go into road building. Between 2007 and 
2009, public transport only received 7% of the money 
invested into transportation. The percentage in Beijing 
and other second-tier cities in China is 25%. 

/DFN�RI�GLYHUVL¿HG�IXQGLQJ�VRXUFHV�IRU�SXEOLF�
transport. Like many other Chinese cities, Qingdao 
relies heavily on lump-sum land concessions and bank 
loans to fuel infrastructure construction and operation, 
particularly the metro. This practice tends to drive up the 
ORFDO�JRYHUQPHQW¶V�¿QDQFLDO�ULVNV�DQG�PDNHV�LW�PRUH�OLNHO\�
that the city turns into an urban sprawl. Qingdao could 
sever its reliance on these funding channels by pursuing a 
QXPEHU�RI�GLIIHUHQW�DQG�VXVWDLQDEOH�¿QDQFLDO�FKDQQHOV�

Box 1  |  Factsheet on Public Transport

Lastly, Qingdao has favored the construction of a capital-
intensive subway system (the Qingdao Metro), yet even 
by 2017, the subway network will only be able to serve 
6% of the densely-populated central district. Therefore, if 
the city does not build a well-integrated public transport 
system complemented by good pedestrian connectivity, 
WKHQ�WKH�PHWUR�ZLOO�EH�XQVXVWDLQDEOH�¿QDQFLDOO\�DQG�LW�ZLOO�
QRW�EH�LQVXI¿FLHQW�WR�KHOS�HDVH�WUDI¿F�FRQJHVWLRQ��

Poor parking management: Political awareness and 
determination to restrict vehicle ownership and usage are 
weak. Fees imposed on private car owners are about half 
of those in Shanghai. The curb-side parking fee is just 2 
CNY (USD 0.3) per hour, and is not designed to adjust 
parking demand. Thus, the government not only does 
not make private car owners accountable for the negative 
externalities they cause, but they are also subsidizing their 
use of land. This is not only in terms of parking charges, 
but also in parking management. There is no system in 
place to properly use the revenue generated from parking 
fees. In fact, the government is not even aware of where 
this money goes. A lot of the parking fees are collected 
E\�LOOHJDO�SDUNLQJ�FRPSDQLHV��ZKR�SUR¿W�IURP�WKH�
government’s weak enforcement.

Transit Mode share: 29% (the three central districts)

Commercial speed of transit: 19 km/h

Average access and egress time: 10-15 minutes

Transit coverage: 54%

Affordability: 1 RMB per trip, no transfer discount

Comfort:  The top reason for not taking public transport was  
 that it was too crowded (WRI 2012 Survey)

Environment:  21.7% of total CO2 emissions from transport 
(52% growth rate from 2005 to 2010)

Safety: N/A
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RECOMMENDATIONS 

7KLV�VWXG\�KDV�FRPH�XS�ZLWK�¿YH�VWHS�UHFRPPHQGDWLRQV�
to help Qingdao achieve the sustainable development of 
its transportation sector.

Step 1: Define a common sustainable  
and low-carbon goal

&XUUHQWO\��WKH�FLW\�KDV�PXOWLSOH�DQG�FRQÀLFWLQJ�JRDOV��LW�
is pursuing GDP growth, a reduction in greenhouse gas 
emissions, and promoting urbanization. Many of the 
city’s initiatives end up either giving way to the political 
DJHQGDV�RI�FHUWDLQ�RI¿FLDOV��RU�WKH\�DUH�KDOI�KHDUWHGO\�
LPSOHPHQWHG��:KDW�LV�QHHGHG�LV�D�FOHDUO\�GH¿QHG�
sustainability goal to bind the various initiatives together 
and to back them by a strong united political will. This 
JRDO�VKRXOG�UHÀHFW�WKH�YLVLRQ�RI�WKH�FLW\�DV�KHOG�E\�YDULRXV�
VWDNHKROGHUV�DQG�VKRXOG�UHFRQFLOH�WKH�FRQÀLFW�RI�LQWHUHVWV�
between the need for economic growth, environmental 
protection, and social equity. Only by setting common 
goals can Qingdao overcome institutional fragmentation 
and shake up political resolve. 

Qingdao also lacks a set of measurable, realistic, 
and actionable goals. Because the city is pursuing an 
ambitious urban expansion, it recently set up an objective 
to establish a “one-hour economic zone” served by a 
transportation network. However, even with the most 
optimistic estimates, Qingdao is still very far from 
attaining this goal.

Figure 4  |  Goals and visions for Qingdao low carbon transoport

Step 2: Deploy a holistic and strategic approach

The city also lacks a clear roadmap on how to achieve 
existing and future goals. It does not have an overall 
framework to help it identify priorities, make sure it 
has access to the necessary resources (funding and 
implementation capacity).

The city still largely relies on reactive and supply-
side approaches such as expanding the road network, 
widening streets, and building costly rapid transit 
systems to achieve low-carbon transport. However, 
these are not effective solutions, rather Qingdao needs 
to look for comprehensive and holistic approaches that 
combine supply side with demand side measures (such 
as better parking management and fees), and integrated 
transport planning. Such measures include the following 
(please see Table 1 for information on how they can be 
implemented):

����/DQG�XVH�SODQQLQJ�DQG�WUDQVLW�RULHQWHG�
development: 

��� promote regional Transitt-oriented centers 
based on accessibility, distance, and 
development potentials; plan public transport 
routes that connect existing densely-populated 
areas, important transit hubs, and future 
growth centers; 

Goals:

Environment

Social equalityEconomic 
development

People-centered
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��� romote the construction of small grids around 
public transport stations; encourage the mix of 
different land uses, different social groups;

��� use tax credits and other preferential policies to 
attract jobs and public amenities to residential 
neighborhoods. 

���,PSURYHPHQW�RI�SXEOLF�WUDQVSRUW�DQG�QRQ�
motorized transport: 

��� promote a multi-modal public transport 
network by improving infrastructure, public 
information, and fare integration; 

��� make public transport and non-motorized 
transport more convenient by ensuring their 
right-of-way (for example by creating bus 
lanes), improving standards of service, and set 
up monitoring mechanisms.

Figure 5  |  Pedestrianization Example in Qingdao: Before and After

Before After

���7UDYHO�GHPDQG�PDQDJHPHQW��

��� develop parking strategies for the downtown 
area, top tourist attractions, and high-density 
transport stations (including parking fees, parking 
requirements, enforcement and management); 

����QWURGXFH�WUDI¿F�FDOPLQJ�PHDVXUHV�RQ�WKH�KLVWRULF�
areas of the city. 

Step 3: Build effective institutions  
for sustainable transport

Qingdao will be able to implement sustainable transport 
policies if it places all tasks related to transport development 
and management under one central authority. This includes 
both vertical integration (planning, construction, operation, 
and enforcement) and horizontal integration (public 
transport, private vehicles, and non-motorized transport). 
Currently these are spread around a number of different 
municipal departments. Qingdao also needs to build capacity 
in terms of decision-making, policy implementation, and 
monitoring and evaluation. It should also set up a dedicated 
research center to advise policymakers, rather than relying 
RQ�WKH�ZKLPV�RI�RI¿FLDOV��'HFLVLRQV�VKRXOG�EH�PDGH�EDVHG�
RQ�VFLHQWL¿F�PRGHOLQJ��HYLGHQFH�DQG�H[SHUWLVH�
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Step 5: Establish an effective monitoring and 
evaluation system

An effective monitoring and evaluation system is needed 
to guide the transport sector onto a sustainable track and 
hold decision-makers accountable. This requires evidence-
based and outcome-driven performance indicators and a 
transparent reporting system. The city currently uses input-
driven performance indicators such as investment and 
infrastructure density. It does not assess user experience. 
This makes it easier for decision-makers and transport 
SURYLGHUV��EXW�LW�PDNHV�SXEOLF�VSHQGLQJ�LQHI¿FLHQW��
Therefore, good evaluation criteria are needed along with a 
combined top-down and bottom-up monitoring system to 
make sure both policymakers and transport providers are 
doing their jobs well.

Step 4: Explore a number of sources of funding

7KH�FLW\�QHHGV�WR�¿QG�D�QXPEHU�RI�VXVWDLQDEOH�DQG�
GLYHUVL¿HG�VRXUFHV�RI�IXQGLQJ�WR�LQYHVW�LQ�SXEOLF�WUDQVSRUW��
non-motorized transport and other low-carbon transport. 
It can also lower the entry threshold for investment for 
the private sector. Subway construction and operation 
are capital-intensive, and the local government does not 
have the resources to recover these costs. The government 
needs to rely less on revenue from land concessions and 
government loans and look for other sources of funding 
such as from advertisers to fund improvements to public 
transport and railway infrastructure.
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Table 1  |  Recommendations

INITIATIVE SUB-INITIATIVES MAIN DEPARTMENTS  
RESPONSIBLE MAIN OBSTACLES EXAMPLES OF KEY PERFORMANCE INDICATORS

1.  
Integrated land 
use and transport 
planning

1.Public transport-oriented 
development

Planning bureau,  
the Qingdao Metro

Long implementation time, involves  multiple 
stakeholders and requires top-down 
intervention. 

Land-use mix and density
Pedestrian access to public transportation network
Public transport and non-motorized transport modal share
Distance traveled
Emissions
Rent and sales

1.2 Use zoning requirements to 
promote land-use mix

Planning bureau, mayor’s office Strong incentive to turn the land zoned for 
public amenities for lucrative commercial and 
residential uses; therefore, need to enforce  
zoning requirement.

 Land-use mix (office, residential  retailing, and public 
amenities).

2. 
Public transport 
and non-motorized 
transport

2.1 Multi-modal integration Subway office, construction 
commission, transport com-
mission, planning bureau

Need to coordinate a number of local 
governments and leverage the private sector, 
therefore it requires top-down intervention.

Public transport and non-motorized transport mode share

Commercial speed of buses

Travel time 

Affordability 

Comfort 

Safety 

Emissions 

2.2 Increase the number of bus-
only lanes

Traffic police, transport commis-
sion

Enforcement of bus lane use must be tightened

2.3 Improve management and 
establish standards of service

Transport commission, bus 
operators

The input-oriented performance is not effective, 
need to adopt an output-oriented one (for 
example improve the quality of service)

3.  
Travel demand 
management 

3.1 Parking fees Development and reform com-
mission, transport commission

Involve the private sector to operate the parking 
spaces, ensure the revenue generated from 
parking could be reasonably divided between the 
public and private sector.  

Utilization of parking spaces

Compliance 

Public feedback

3.2 Parking supply Planning bureau Getting the price is the prerequisite.

3.3 Enforcement Traffic police, district govern-
ments, construction commission

3.4 Restricting car ownership 
(tentative)

Mayor’s office, traffic police, 
transport commission outreach and communication strategies

Need to assess potential adverse effects on local 
auto manufacturers. 

Travel speed and traffic congestion

Emissions and safety

Public feedback

4.  
Public  
communications

4.1 Public outreach and com-
munications to influence pub-
lic perception of car ownership 

Mayor’s office, traffic police, 
transport commission 

Lack of understanding of public perception and 
understanding

Note: Milestones as well as required funding should also be guaranteed. 
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EXAMPLES OF KEY PERFORMANCE INDICATORS

Land-use mix and density
Pedestrian access to public transportation network
Public transport and non-motorized transport modal share
Distance traveled
Emissions
Rent and sales

 Land-use mix (office, residential  retailing, and public 
amenities).

Public transport and non-motorized transport mode share

Commercial speed of buses

Travel time 

Affordability 

Comfort 

Safety 

Emissions 

Utilization of parking spaces

Compliance 

Public feedback

Travel speed and traffic congestion

Emissions and safety

Public feedback
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OUR IMPACT

OUR MISSION

Since 2002, the EMBARQ Network has 
worked globally with city and national 
governments, strategic partners, and the 
private sector to achieve on-the-ground 
change and influence policy at the local, 
national and international levels.

We catalyze and help implement 
environmentally, socially and financially 
sustainable urban transport and urban 
development solutions to improve 
quality of life in cities.

www.embarq.org

CHINA OFFICE
RM K-M, 7/F, TOWER A, THE EAST GATE PLAZA, DONGCHENG 
DISTRICT, BEIJING, CHINA 100027
PHONE: +86 10 6416 5697
FAX: +86 10 6416 7567
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