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1. Abstract  

Bike sharing is not a new concept in Europe, it’s getting more popular especially in 

recent years as a method to reduce the impacts of human traffic behaviours on 

environment, solve the problem of last mile to end a trip and provide an alternative 

way of travel mode. Speaking about China, although this country used to have a 

nickname “The Kingdom of Bicycles”, the mode share of traffic for bicycles is 

decreasing annually. Cars, on the other hand, a symbol of rich, is becoming more 

popular and common.  

 

This paper examines two cases of bike sharing program, one is Stockholm City Bikes 

from Stockholm in Europe, and the other one is Hangzhou Public Bike Service from 

Hangzhou in China. Successful factors and constraints are analyzed separately, as 

well as the relationship between bike sharing system and public transport. After 

comparison of the two and their causes, the conclusion is drawn that the political will 

is the key factor for promoting a bike sharing system. Stockholm City Bikes needs 

more political will for its expansion. For the long term development of Hangzhou 

Public Bike Service, systematic and scientific management are crucial factors.  
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2. Introduction  

As defined by Paul DeMaio, bike sharing is “short term bicycle rental available at 

unattended stations”. Bike sharing or public bike program/service, has attracted more 

and more attention in recent years as a response to traffic congestion, and the 

increasing environmental impacts due to human traffic activities. The popularity of 

bike sharing also indicates the growing awareness of human beings towards climate 

change (DeMaio, 2009).  

 

 
Graph 1: number of global BS services (Source: bike-sharing.blogspot.com) 

 

2.1 Literature review 

2.1.1 Bike sharing development in Europe 

“The first bike sharing system in Europe appeared in Amsterdam, the Netherlands in 

the 1960s. Bikes were painted white and offered to the public who would like to use 

them. This program stopped in days because bikes were thrown away or taken for 

private use” (DeMaio, 2009).  
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In 1995 in Copenhagen, Bycyklen or City Bikes was operated as the first large-scale 

2nd generation bike sharing program. This system had improved in many aspects 

compared with the previous generation, with special design for intensive use and 

assigned location for hiring with a coin deposit. A non-profit organization operated 

the program and tried to formalize the system, but this system still could not survive 

from thefts (DeMaio, 2009). 

 

Rennes launched “Vélo à la Carte” in 1998, which was the first computerized system 

in the world and the first one in France, and was also operated by ClearChannel, a 

private company, like Stockholm. In 2009, the operator changed to EFFIA and shifted 

to a new system called “VéloStar”(OBIS, 2009).  

 

 
Table 1: figures and facts of Vélo à la Carte in Rennes, data comes from OBIS deliverable working document 

D2.4. 

 

In the following decades, bike sharing grew slowly in Europe with the technical and 

managerial improvement. However, it was after the success of the 3rd generation bike 

sharing programs in Lyon in 2005 and in Paris in 2007, that bike sharing became 

world popular.  

 

Lyon started its bike sharing system Vélo’V with an unusually large scale in 2005. 

The city of Lyon and JC Decaux funds the system together through an advertisement 

contract, which the latter one operates the scheme. Vélo’V is based on stations and 

has long and short term subscription available with first 30 minutes free (OBIS, 

2009). 
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Table 2: figures and facts about of Vélo’V in Lyon, data comes from OBIS deliverable working document D2.4. 

 

After two years, Velib’ was introduced to Paris in 2007. With the similar operation 

scheme as Lyon, city of Paris and Cycocity (a subsidiary company of JCDecaux) fund 

the system together and the latter one operates it. Velib’ has fixed stations and requires 

registration beforehand.  

 

 
Table 3: figures and facts about of Velib’ in Paris, data comes from OBIS deliverable working document D2.4. 

 

The recent success story of bike sharing to a large extent depends on the technical 

improvements that simplified registration and payment, making it possible to control 

who rented the bike (“third generation” systems), for how long et al., which made it 

much less attractive to steal or destroy the bikes. 

 

In Sweden, bicycling is a well-accepted means of travel, and a bike sharing project 

was introduced to Stockholm in September 1, 2006. This project is named Stockholm 

City Bikes (SCB) and is funded by the outdoor advertisement company Clear Channel 

and co-promoted by the city of Stockholm (Petersen and Robèrt, 2009). This project is 

also part of the EU project OBIS, Optimizing Bike Sharing in Europeans Cities1.  

                                                           
 
1 OBIS：Optimising Bike Sharing in European Cities. www.obisproject.com 
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2.1.2 Bike sharing development in China 

Speaking about China, China is known as the “Bicycle Kingdom”. 20 years ago, cycle 

was the most important transport means for Chinese people and had been collected in 

the national annual report as one of the four major durable consumer goods for 

household until 2007. The other three were watch, radio and sewing machine.  

 

Nowadays, with the development of its economic capacity, China is gradually losing 

the life style of Bicycle Kingdom. Cars have become a popular mode of transport and 

a symbol of high social status. 20 years ago, it was unusual to see private cars on the 

streets of Beijing. Nowadays, China has become the largest market for cars; the 

numbers of sale car reached 136 million last year (BBC, 2010). For instance, the 

Graph below has given a good image of the evolution of mode shares by person-trips 

in Beijing, Shanghai and Guangzhou, the three most important cities in China, in the 

past 20 years. With the increasing percentage of private motorized vehicles in mode 

shares, the percentage of NMT in mode shares, which generally refers to cycling and 

walking, has substantially decreased in all the three cities.  

 

 

Graph 2: Evolution of mode shares by person-trips (Source: The World Bank, working paper, 2009) 

 

In May, 2008, the first bike sharing program in China started its operation in 

Hangzhou, a city 180 km southwest of Shanghai, with 4.2 million inhabitants in the 

metropolitan area, 8 districts included (Hangzhou annual report, 2009). The bike 

sharing system of Hangzhou is funded by Hangzhou municipal government (HZZXC, 
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2009). After its success, many other cities in China adopted its program and 

established their own bike sharing system. For instance, Suzhou, Tianjin and Wuhan 

launched bike sharing projects in 2009. In 2010, Beijing, Wuxi and Yantai operated 

their bike sharing services. For some other Chinese cities, the idea of establishing 

public bike service is under planning. The interest of having bike sharing system is 

increasing in China. The following image and table show the locations and brief 

information about bike sharing schemes in 20 Chinese cities. The cities are listed by 

their locations, from the north to the south. For the middle part of the map, they are 

listed from the west to the east, and cities around Shanghai that are very close to each 

other are listed from the north to the south again.  

 

 

Image 3: Bike sharing services in China. 
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City Date started Bicycle fleet size Number of Stations 

Beijing August 2005 100 4 

Tianjin July 2010 165 11 

Qingzhou September 2010 200 6 

Yantai August 2010 6,000 100 

Dujiangyan April 2010 800  80 

Tongliang N.A 500 16 

Wuhan April 2009 20,000 718 

Nanchang August 2009 1,000 30 

Chizhou N.A N.A N.A 

Nanjing September 2010 200 4 

Zhangjiagang June 2010 2,000 40 

Wuxi January 2010 800 27 

Suzhou August 2010 1,000 51 

Kunshan September 2010 880 20 

Shanghai March 2009 28,000 330 

Hangzhou May 2008 50,000 2,204 

Zhoushan N.A 500 12 

Taizhou February 2010 7,000 200 

Guangzhou June 2010 5,000 113 

Foshan August 2010 4,000 200 

Table 4: Brief description of Bike sharing services in China, all the information are from PublicBike, a subsidiary 

website of ITDP China website, http://www.publicbike.net/defaulten.aspx.  

 

This paper will analyse the two bike sharing projects in terms of their aims, scales, 

financial situations, and their relationship with public transport.  
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2.2 Research questions: 

1. What are the success factors and constraints of Stockholm and Hangzhou cases? 

2. In the two cases, how are the combinations/connections between bike sharing and 

traditional public transport? 

3. How does the potential and abilities for bike sharing to change mobility patterns? 

4. The similarities and differences and causes to them. 

 

2.3 Methodology  

This paper combines both quantitative and qualitative analysis. For the Stockholm 

case, it is part of the EU project OBIS. OBIS deliverables paper D2,3 and D2.4 on the 

OBIS website are available. User data for 2008 and 2009 from a survey conducted in 

the statistical software SPSS2 were analysed. 

 

For the Hangzhou case, the statistics related to this project is classified, so the main 

information came from internet resource; basically the official website of the project, 

online news and also some publications. The Hangzhou public bike service is the first 

systematically operated project in China, so the available scientific research paper are 

also limited.  

 

The author got help from ITDP China3, Guangzhou office with a document about 

Hangzhou bike sharing. It contains a user survey with the total sample of 275 

questionnaires and the latest information.  

 

The other publication with a small scale investigation (100 questionnaires) about 

Hangzhou case was also found, and the statistics from that article was cited by the 

                                                           
 
2 SPSS：Statistical Program for Social Sciences. www.spss.com 
3
 ITDP is the Institute for Transportation and Development Policy of which headquarter is based in US. ITDP China is the local office for 

China in Guangzhou. www.itdp-china.org 
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author. Combined with other available resources and figures, the author hopes to give 

some understandings of the Hangzhou case. However, unlike the Stockholm, there is 

no primary data available for analysis. There is also reason to be suspicious about the 

excessive positiveness of the information.  

 

2.4 Data preparation  

As mentioned in the methodology part, in this paper, there are two different ways to 

collect data in the two cases. For the Stockholm case, the author has access to the user 

data for 2008 and 2009. The statistics for this case was analyzed by her and the graphs 

were generated by SPSS. For the Hangzhou case, most of the data is second-hand. 

The information in the 100 questionnaires is vague. Basically the author used the 

graphs from ITDP China for the Hangzhou case. However, the graphs from both the 

questionnaires have shown the similar tendency, which has increased the credibility 

mutually.  

 

For the 100 questionnaires survey, the author first translated the questions and 

answers, and then converted the frequency to valid percent. The author also made an 

assumption for some questions, in both of the questionnaires for the Hangzhou case, 

which is that the respondents answered to more than one alternative. Then the author 

normalized some of them in order to compare with the same questions in the 

Stockholm case.   
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3. Municipal description  

3.1 Stockholm 

As the capital of Sweden and the largest city, Stockholm is also the international and 

national tourist hub. It was awarded the title “European Green Capital” in 2010 (The 

Local, 2009). The Stockholm County consists of 26 municipalities, in which the City 

of Stockholm is the core municipality. Compared with other parts of Sweden, the City 

of Stockholm is densely populated. Until now, the entire bike stands of Stockholm 

City Bike are distributed in Stockholm inner city, which comprises four districts; 

Kungsholmen, Norrmalm/ Gamla Stan (Old town), Östermalm and Södermalm 

(Stockholm City Bikes, 2010).  

 

  

Image 4: Stockholm City in Stockholm County in Sweden.     

Image 5: Districts in Stockholm City. 
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The following table gives some basic figures about Stockholm. 

 

Mobile(c)(e) Internet(c)(l) Bank Card

810,120 187.74 km 90% 81% NA

Wind(f)

Average
(f)

Maximal
(a)

Minim al
(a)

Days
(g)

Average
(h)

6.6癈 31.0癈 -15.5癈 167 12.2 km/h

Private vehicle PT Bicycle Walking

24% 25% 5% 45% 66% 2.2 18.5 min

Total Cycling Total Cycling Total Cycling

1,411 370 1,853 276 10 4 3,789

Car 

ownership(c)

PT fare 
(j)(k)

Roads
(b) 30 km/h 

zones

Cycle 

network(i)

Cycle lane 

against 1 way

Bike parking 

spaces 

365 cars / 

1,000persons

2.78 €/trip 

63.9€/month

1,758 km NA 1,964 km NA NA

Accidents per year(a) Injured persons per year(a) Dead persons per year(a) Bike thefts per 

year(b)

8,853,000

Tourists per year(c)

Precipitation

Amount
(d)

Technology access in households

Temperature

Population(a) Area(b)

539 mm

Modal Split(c) Daily trips per 

person
(c)

Inside 

journeys
(c)

(a)2008. (b)2007. (c)2006. (d) 1961-1990. (e)National data. (f)Average 1756-2008. (g)>1mm precipitation. (h) 2002-2008. (i) 2003. (j) 2009. (k) 1 euro 

= 10.80 SEK.  (l) county level data.

Cycling travel 

time
(c)

 
Table 4: Municipal figures of Stockholm (Petersen, Robèrt, 2009) 

 

In Stockholm, the public transport consists of metro, bus, regional train, light train, 

tram and boat. The bus and train are operated and organized by SL Storstockholms 

Lokaltrafik which is owned by Stockholm County Council (SL homepage, 2010). The 

whole public transport system is a star shape (see Appendix) due to geographic reason 

and consists of 7 underground lines, 8 commuter train lines, 73 bus lines (28 in inter 

city) and 2 tram lines (one of them a veteran line). Different from China, in the last 10 

years 1998-2008, cycling has been promoted by investing in bicycle lanes and fields 

(non-separated), and bicycling has increased by 75% (Petersen, Robèrt, 2009). 

 

There was a congestion charge trial implemented on January 3rd 2006 and concluded 

by July 31st 2006. After realized the significant benefits which this charging system 

provided, the public opinion swung to favor it and government decided to make 

congestion charging permanent from 2007 (Lundqvist, 2009).  
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3.2 Hangzhou 

Hangzhou locates in the Yangtze River Delta region and is the capital city of Zhejiang 

province. The city is famous for its beautiful natural landscape as well as historical 

human cultural heritage. Xihu Lake is the most well-known tourists place and one of 

the symbols of the city. There is an old proverb in China: up above there is heaven, 

down below there are Suzhou and Hangzhou. This proverb vividly describes the life 

in Suzhou and Hangzhou is as beautiful as in heaven.  

 

  

Image 6 : Hangzhou in Zhejiang in China                           

Image 7: Hangzhou in Zhejiang in China II (created by google map) 

 

Image 8: Subdivisions of Hangzhou  

 

Hangzhou has 8 districts, 3 county-level cities and 2 counties. The circle on the image 

8 shows that Hangzhou city consists of six urban districts (shown in figures in image 
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8) and two suburban districts Yuhang and Xiaoshan. The areas of six central urban 

districts are 683 km2 and have 2,203,400 people (Hangzhou annual report, 2009). The 

area that Hangzhou public bike service has covered are the 5 central districts (figure 1, 

3, 4, 5, 6) and the system is expanding to Binjiang district (figure 2), which is on the 

other side of Qian Tang River as well as one suburban district Xiaoshan.  

 

In Hangzhou, the public transport mainly refers to buses and trolleybuses. According 

to Hangzhou annual report, till the end of 2009, there were 441 operating lines, 6150 

operating buses, 118 operating trolleybuses. The annual passage volume was 

1,128,440,000 and the annual fare revenue was 1,277,460,000 CNY. The whole city 

owned 1,578,881 motor vehicles and 1,166,964 in the city centre. There were 601,204 

private cars in the city centre (Hangzhou annual report, 2010). As other big cities in 

China, the buses are normally crowded during peak hours. Meanwhile generally 

taxies are not a luxury or too expensive mode of transport in China. 

 

In the urban area of Hangzhou, the bicycle mode share for all trips is decreasing every 

year. In the past 10 years, 1997-2007, the share decreased from 60% to 33.5%, so 

bicycle still remains an important share of transport (Yao, Zhou, 2009). While 

considering the different context, although the bicycle mode share for all trips has 

declined annually in Hangzhou, it’s still quite high percent compared with most 

European cities. For most of them, a bicycle mode share of 33% is very unusual and 

difficult to achieve. In the Netherlands, the most bicycle friendly county in Europe, 

the bicycle mode share is 26%. 
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3.3 Municipal Comparison  

 
Stockholm Hangzhou(b) 

2,019,182  

(Stockholm county) (a) 

6,776,400 (Hangzhou)  

829,417  

(city of Stockholm) (a) 

4,243,000 (Hangzhou city)  

Population  

308,920 (SCB area) (a) 2,063,100 (HPBS area)  

6,519 (Stockholm county) (c) 16,596 (Hangzhou)  

188 (city of Stockholm) (c) 3,068 (Hangzhou city) 

Area (km2) 

35.77 (SCB area) (b) 610 (HPBS area) 

299 (Stockholm county) (c) 408 (Hangzhou) Density (/km2 land) 

4,230 (city of Stockholm) (c) 1383 (Hangzhou city) 

Economic indicator 425,000 SEK  (g) 

(GRP per capita in Stockholm) 

89,805 CNY4 

 (GDP per capita by registered 

household, Hangzhou city) 

Max. /min. 

Temperature ( )℃  
31.0/ 

-15.5 city of Stockholm (b) 

38.5( July 5)/ 

-4.0 (Feb 10) Hangzhou city 

Annual mean temperature 

( )℃  

6.6 (d) 17.5 

539 (amount) (e) 1273.9 (amount) Precipitation (mm) 

167 (days) (f) 130 (days)  

(a) by the end of 2009, (b) by the end of 2008, (c) Jan 1 2008, (d) average 1756-2008, (e) 1961-1990, (f) >1 mm 

precipitation, (g) in 2005. 

Table 5: Comparison of Municipal figures of Stockholm and Hangzhou. Data source: Stockholm Office of 

Research and Statistics, Hangzhou Annual Report 2009. 

 

In this table, some figures about Stockholm and Hangzhou have been put together in 

order to make a comparison. The population of the whole Hangzhou area is around 3 

                                                           
 
4 CNY: the code of the Renminbi (RMB) which is the official currency of China and the principal unit is Yuan. 1 CNY generally equals 1 
SEK which means 0.1 euro.  
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times larger than the population of the whole Stockholm county. The area of 

Hangzhou city is around 15 times bigger than the area of city of Stockholm. Even the 

HPBS area is around 3 times bigger than the area of city of Stockholm, and it’s 

around 17 times bigger than the SCB area. The density of city of Stockholm is around 

3 times bigger than the Hangzhou city. 

 

Speaking about economic indicator, even the data of Stockholm was in 2005 and the 

one for Hangzhou was 2008, but the gross region/domestic production of the former is 

nearly 5 times more than the latter, which shows that Stockholm has much higher 

economic level than Hangzhou. 

 

The climate indicators explain that why Stockholm City Bikes only open from April 

to October. Because it could reach around -20 ℃ during winter times and the annual 

mean temperature was 6.6 ℃. Compared with this, Hangzhou city has a more 

pleasant climate for cycling and has less rainy day. 
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4. Bike Sharing System 

4.1 Stockholm City Bikes 

4.1.1 The inner-city bike sharing project in Stockholm 

Stockholm City Bikes (SCB) was introduced in Stockholm by the outdoor 

advertisement company Clear Channel on Sep 1, 2006. The original plan was to set up 

160 stations with 2,500 bikes. However, because of the lack of space and political will, 

in the starting season April 1, 2010, SCB has only 75 stations with about 950 slots 

(Petersen, Robèrt, 2009). With the collaboration with the City of Stockholm, this 

system is extended with more stations and bikes. The latest number shows now the 

system has 80 stations with around 940 slots.  

 

  
Image 9: Stockholm City Bikes, own picture, took in May 2010.     

Image 10: SCB cycle stands map. 

 

The SCB system is station-based and automatic, which means no work staff is around 

the bike stands to help and introduce how to rent/ return and use the bikes. So the 

instructions on the official website of SCB should be read carefully before the first 

hiring.  
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Total(a) 2008 2008 Monthly peak(b) Monthly minimum(b) Hourly peak(b)

30,000 14,023 239,852 45,589 July 17,572 April NA

Stations Hire points Bicycles <200m walk 200-500 m walk >500 m walk

73 910 125-850 27% 49% 24%

Railway station Metro station Duration(b) Origin Destination(b) Free rent

2% 20% 38 min NA Work 46 % NS

30-44years old(b) Male(b) Full-time Car owner(b) PT card holder(b) Own bike(b)

41% 64% 83% 55% 54% 58%

Unfrequent rent(e)

44%

Journey

User profile(d)

"Bike sharing is?  nicer and funnier(b)

45%
"I ask for..." longer opening hours(b)(f)

50%

Infrastructure(c) Accessibility of bike stations(b)

RentsRegistrations

(a) From the start till 31.12.08. New registration required each year. (b) 2008. (c)2009. (d) M ost frequent answer. (e) Less than weekly.             

(f) Survey was made befo re opening hours were extended to  10 pm.

PT provided with bike station(c)

 

Table 6: some figures about the SCB system I (Petersen, Robèrt, 2009) 

 

 

4.1.2 How to rent a bicycle in Stockholm City Bike? 

For renting a bicycle, a bike card is needed. In the SCB system, there are two types of 

bike cards, seasonal cards and 3-days cards. The card is “smart card” which utilizing 

NFC- near field communication technology. The former one costs 200 SEK 

(purchased by SCB website) / 250 SEK (purchased by at SL centre) and is valid from 

April 1 until October 31. You can buy it after April 1 and will be valid for the 

remaining days. The latter one costs 125 SEK (only by SL centre). Both of the cards 

can be recharged for a new period. The seasonal card can be reactivated on-line while 

the 3-days cards only at SL centre. With good collaboration with SL, a bike card can 

be purchased in SL centres as well as the Stockholm Tourist Centre. In those retailers, 

a valid ID and more than 18 years old are the prerequisite to get a bike card 

(Stockholm City Bikes). Since 2009, SL changed to smart card system also. Now a 

valid SL transport card can also be used for Stockholm City Bikes with extra money 

paid. 

 

In the bike stands, they are open for hire from 6am to 22 pm all days. In May 2009, 

the bike stands only opened till 18 pm. Bikes can be hired in any stands you like. In 

every stand, there is a monitor and a card reader. Following the instructions and 
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holding the card against the reader, you need to lift the bike from the allocated slot 

within 30 seconds otherwise it will be locked again. If this happens, you need to go 

through the hiring process again (Stockholm City Bikes, 2010). The bike can be 

returned in any stands as long as there is an empty slot. Remember to check whether 

the bike is firmly locked or not. Otherwise the potential loss of the bicycle will be the 

responsibility of the card holder.  

 

     

Image 11: SCB locking device I, own picture, took in May 2010.              

Image 12: SCB locking device II, own picture, took in May 2010. 

 

Stockholm City Bikes is funded by Clear Channel. Compared with the investments, 

the income based on card sales is too little to balance the expense. The advertisements 

on the bikes and the stands are the main revenue. 
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4.2 Hangzhou Public Bike Service 

4.2.1 The biggest bike sharing project in China  

Hangzhou is the first city in China which operated a systematic public bike service, 

which aimed to combine slow transport and public transport without transition, and 

cope with “the last mile to end a trip”, by integrating bicycles into public transport 

field (Sun, 2009). Brief information is in appendix 2. 

 

Sponsored by Hangzhou municipal government and operated by Hangzhou Public 

Transport Bicycle Services  and Development Co., 

Ltd, Hangzhou public bike service (HPBS) (Image 

13 left: logo) started with 61 stations and 2,800 

bicycles in May 1, 2008. After one year, the stations 

had increased to 640 and bicycles to 16,000 in late 

April, 2009 (Jin, 2009a). The number of service stations and bicycles were expected 

to increase to 1,600 and 42,000 until the national day holiday in Oct 1, 2009 (Zhong, 

Weng, 2009). In the end of the year 2009, the system would have 2,000 service 

stations and 50,000 bicycles, with stations roughly every 100-200 meters and all 

achieve self-service bicycle rent and return (Sun, 2009). Until April 2010, Hangzhou 

public bike service has expanded to 2,000 stations and 50,000 bicycles, and 80% of 

the service stations are self-service and automatic. The goal has generally been 

achieved (Li, 2010). 

 

In spite of the goals, the official website shows that the system now has 2177 service 

stations in 5 urban districts, and two other districts of Hangzhou, Binjiang and 

Xiaoshan are under construction (HZZXC, homepage). Based on the conversation 

between the author and the person who answered the service line, the number of 

service stations and bicycles is increasing and it is hard to tell the specific figures now. 

But without doubt, the public bike service system in Hangzhou is the biggest in China 

and among the biggest in the world.  
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In 2012, the metro line 1 will start operating. Based on the Hangzhou metro plan, 

there will be at least 200 slots in vicinity of every metro station (Ren, Qiu, et al, 

2009). 

 

  
Image 14: Service stations map I, until the end of 2008.  

Image 15: Service stations map II, until the end of 2008. 

   

Image 16: Integration of HPBS and BRT stations, photo from Shanshan Li.. 

Image 17: Bicycle lanes and special bicycle traffic lights, photo from Shanshan Li 

 

There are two kinds of service stations for the Hangzhou public bike system, fixed 

service station (standard) and the manual service point (portable POS5 terminal with 

staff). From November 2009, the stations extended the service hire time to 6:30-20:00 

and the renting time was extended half an hour (Qiu, Wang, et al, 2009). 

 

                                                           
 
5
 POS terminal: point of sale, a device manages the selling process by a salesperson accessible interface. The same system allows the 

creation and printing of the receipt. 
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Image 18: Fixed service station    

Image 19: Mobile service point 

 

 

4.2.2 How to rent a bicycle in Hangzhou? 

According to the rules in Hangzhou, people who are among 16 to 70 years old and 

capable to ride a bicycle can rent bicycles in the service station by using the 

Hangzhou public transport IC cards6 and citizenship cards7 which have the service 

for public bus. Within the first hour, it’s free of charge. For rent between 1 to 2 hours, 

it costs 1 CNY.  For two to three hours, the fee is 2 CNY. For rent over three hours, it 

costs 3 CNY per hour (Sun, 2009).  

 

The Z card8 (Image 20 left) is the Hangzhou public 

bike renting needed for citizens who don’t have 

public transport IC cards and tourists. With valid 

personal identity cards, citizens and tourists can buy 

it in the sales centres of public transport IC cards or 

public bike service stations with staff. A deposit of 300 CNY in cash should be paid 

into the account, out of which 200 CNY is used as deposit and 100 CNY is used as 

expense. Except renting public bikes, Z cards can also be used to take the public bus 

(with 9% discount), water bus and taxies with the IC cards POS machine installed. Z 

cards are rechargeable for reuse, which can be done in all of the recharging service 

stations of Hangzhou public transport. Z cards can be returned and the deposit paid 
                                                           
 
6
 IC cards: the smart card for public transport in Hangzhou. 

7
 Citizenship cards: the identity cards for Hangzhou citizens  

8 Z cards: cards for HPBS, normally used for short-time subscription. 
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back in the same places as the application was made, excluding self-service machines. 

Within 10 days since the last use of Z cards, the deposit and rest money are fully 

refundable. If you break your Z cards, you first have to change to a new card which 

costs 25 CNY, and then return your card (Hangzhou News, 2008a). 

 

Fixed Service Station 

For the fixed service station, if you want to rent a bicycle, you need to put your IC 

card on the card area of the locking device, and then you will see the lock lamp blinks 

and turn green. You need to take the bicycle within 30 seconds, and then the rental has 

begun. 200 CNY has been withdrawn from your IC card as a deposit and been put in 

the management system. The Z card is different because the 200 CNY has already 

been deposited in the system when the Z card is applied (Hangzhou News, 2008b).  

       

Image 21: Card reader and locking device I  

Image 22: Details of locking device 

 

For bicycle return, you place the bicycle in an empty slot. When the lock lamp turns 

green and blinks, you should put the IC card on the card area of the locking device in 

time. When the green lamp stops blinking, it means the 

bicycle has been locked and the return procedure has been 

finished. Meanwhile, the management system has stopped 

counting time and completed the charges for the card. You 

have to make sure that the bicycle is firmly locked; 

otherwise the loss will be the responsible of the card holder. 

Every fixed service station is equipped with a self-service 
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machine (Image 23, bottom in the last page) which has the function to return the 

deposit to the IC cards (excluding Z card), inquiry the balance and renting record of 

the card holder, as well as resume the blocked card due to improper use (Hangzhou 

News, 2008b). If the card holder is not sure whether he / she has returned the bicycle 

successfully, he/ she can check the renting record on this machine.  

 

Manual Service Station 

The manual service points unlike fixed service station, where card holder can rent and 

return the bicycle in any station. The bicycle has to be returned to the same manual 

service point as where you rented it. In the first 61 stations of Hangzhou public bike 

service, 30 of them were manual service points (Hangzhou Public Transport Group 

Co., Ltd., 2008). Since portable POS machines are used, there are always staffs 

working in manual service points while this is only true for some of the fixed service 

stations. For bicycle rent, the IC cards need to be handed to the staffs that will entry 

the card information and the number of bicycle in the POS machine. Meanwhile, the 

deposit will be taken. After this the staff will give the bicycle and IC card back to the 

card holder, and inform how to use and return the bicycle. For bicycle return, the IC 

card and the bicycle need to be given to the staff in the same service point. After 

checking the identity of the card holder and the bicycle are correct, the card holder 

will be charged for the renting fee and then get his/her IC card back. The Z card can 

also be applied in the manual service point which also has the service of public bus 

for citizenship cards (Hangzhou News, 2008c). 

    

Image 24: “Identity card” of bicycle 

Image 25: Front lock 
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The system has a severe punishment for those who violate the rules of using a public 

bicycle. The person, who takes the bicycle more than 24 hours or loss a bicycle but 

doesn’t report to the staff, will be charged 10 CNY per day as loss compensation 

besides the regular fee. The information of the person as well as the IC card will be 

included in the credit blacklist and cancels the possibility to rent public bicycles for 

the rest of his/her life (Sun, 2009). 

 

 

4.2.3 Governmental support and plan 

In Hangzhou, the local government is not only an advocator of public bike service, 

but also plays the role of promoter and regulator. The strong governmental 

intervention helps to increase the social acceptance of public bikes, improve the 

system service level, and also to avoid vandalism, and ensure the effectiveness and 

sustainability of this bike renting system (Jinxia Sun, 2009). 

 

Giving priority to develop urban public transport, the Hangzhou municipality is 

devoted to establish a public transport network which combines metro, bus, taxi, 

water bus, public bikes, and achieve “transfer in the same platform” which literally 

means that the distance for intermodal change should be very short and within 100 

meters. Apparently, in this system, public bikes will play a crucial role. “The public 

transport department can cooperate with the departments of urban management and 

spatial planning to make a long-term plan. Hangzhou is going to have 100,000 to 

200,000 bicycles. The ultimate goal of public bike service is not only to solve the last 

mile to end a trip of citizens, but also the last 100 meters.” said by Guoping Wang, the 

secretary of Hangzhou municipal party committee. In the future, the public bikes will 

be as common as telephones; the citizens can use them for working or shopping (Sun, 

2009). 

 

However, this is a very ambitious goal. In Europe, the goal is usually a station every 

300-400 meters. The denser the network of stations, the larger the investment and 
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space required. Meanwhile, the governmental funding is the only financial resource, 

and operating costs have to be continued in order to pay for bicycle repairing, 

maintenance and also the salary for the working staff. Like in the Stockholm case, 

only relying on the user fee is difficult to continue further operation. Therefore, 

advertisements on the bikes as well as on billboards have become the main way for 

balancing the expenses. The private provision of the bike sharing service, in 

competition with other private companies, would most likely make it cheaper. 
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4.3 System Comparison  

 
SCB HPBS  

Aims Aimed to increase bicycling and 

improve environmental profile. 

Aimed to solve “the last mile to 

end a trip” problem for citizens by 

integrating bicycles into public 

transport system.  

Background  Cycling is a popular travel mode in 

Stockholm as well as in Europe. 

Cycling has been promoted in the 

last 10 years. 

Also a response to climate change 

and a health trendy.  

With the improvement of quality 

of life, more and more people 

choose private cars as their main 

travel mode. While the percentage 

of cycling in mode share of traffic 

is decreasing in the past 10 years. 

However it still remains as a high 

level compared with European 

cities. 

Scale  80 stations with around 940 slots. 

 

The biggest bike sharing project in 

China. Has now around 2000 

stations and nearly 50 000 

bicycles. 

Density The density is 2.32 stations per 

km2. 

 

The density is 3.57 stations per 

km2 

Types of stations All automatic and self-service 

stations 

80% 

Labour intensity  The system is based on self-service 

stations. No staff around to guide 

and manage the operation of this 

system.  

Work staff in the manual service 

point or around the fixed service 

stations for guide and 

management. 80% of the stations 

are self-service. 

Public Private Partnership. 

Funded and operated by Clear 

Channel, on concession from the 

City of Stockholm.  

 

Funded, operated and managed by 

the Hangzhou municipal 

government. 

 

Financial situation 

Advertising is the main source of incoming. 

Governmental 

support 

In two aspects: building permission 

and service agreement with Clear 

Channel.  

Advocator, promoter and 

regulator.  

Table 7: Comparison of the two bike sharing systems. 
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5. Comparative Data Analysis  

User data of Stockholm City Bike (SCB) in 2008 and 2009 were analyzed with SPSS. 

These questionnaires were answered by season cards holders who had registered and 

paid through the internet. The surveys were sent out as an email link to a web survey. 

In 2008, 1,514 respondents joined the survey. In 2009, the number increased to 1,868.  

 

For HPBS, a few data in the survey (Survey A) with total sample of 275 

questionnaires which was done by Tongji University and Institute of Urban and 

Regional Development Berkeley in 2010 is offered by Li, ITDP China office. The 

other available survey (Survey B) was made by Qian, Zheng and Feng in July 2009. 

In this survey, they chose three typical areas of Hangzhou as their research targets. 

The questionnaires were filled out by the users of HPBS in those areas. 100 

questionnaires were given and 98 valid responses were received. However in the later 

one, most of time, the numbers of the respondents are not consistent with each other. 

But both of the surveys indicate almost the same results or tendency which mutually 

increases the credibility of each other.  

 

Most of the data in the Stockholm system show the similar result in both year 2008 

and 2009, so in the following analysis, the author mainly mention the data in 2008. 

Meanwhile, the author mainly used data from survey A in HPBS to compare with the 

Stockholm system. Few questions in survey B are used in the case that there are no 

similar questions in survey A, by which way the author hopes to provide a more 

comprehensive analysis of HPBS. The rest of the graphs from survey B are listed in 

appendix 3. 
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 City centre Business area Residential area 

Location  The corner of Road 

Fengqi and Yan’an 

Huang Long business 

centre 

Cui Yuan I 

Characteristics  24 hours service point 

in city centre, high 

flow of people, high 

frequency of hiring 

and renting of bikes 

The centre combines 

business and 

entertainment, high 

flow of people.  

One of the large 

residential areas in 

west Hangzhou, a 

large number of 

citizens needs bikes in 

the morning.  

Daily number of rents 4,000  2,400 1,200 

Table 8: The main characteristics of the research areas in Survey B 
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5.1 General figures about SCB & HPBS 

 

Table 9: General figures about Stockholm City Bikes. 

 

In Stockholm, 49% of the population was men and 51% was women, according to 

statistics collected by 2009 December. Compared with the education background of 

population (25-64 years) in Stockholm, 53% had tertiary education as their highest 

level of education. The average income of population (20-64 years) in Stockholm was 

319,800 in 2008 (USK, 2010). From the above figures, we could conclude that young, 

well-educated and high-salaried men are overrepresented in our sample. 

 

In Hangzhou case, 87% of the respondents in survey A were local residents, 13% were 

tourists.  

 

 SCB (2008) HPBS 

64% male  Gender 

36 % female 

N.A 

Age 41% among 30-44 years old N.A 

Education 62% with college or university 

more than 3 years education 

N.A 

Income 53% earned more than 30,000 

SEK per month 

N.A 

Occupation 83% worked in which 76% 

were salaried employees 

N.A 
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5.2 Comparative data analysis 

In the SCB system, the 3-day card sales were 8,442 in 2008, and increased to 12,990 

in 2009. The seasonal card sales were 4,651 in 2008 and increased to 6,450 in 2009 

(Petersen, 2010). 

 

 Stockholm Hangzhou 

239,852 (2008, 7 months) Total number of rents 

per opening year 374,032 (2009, 7 months) 

N.A 

1,121 (2008) 2,600 (May, 2008) 

50,000 (April, 2009) 

Total number of rents 

per day 1,748 (2009) 

400,000 (April, 2010) 

1.3 (2008) 0.93 (May, 2008)  

5 (April, 2009) 

The frequency of rents 

per bike per day 2 (2009) 

8 (April, 2010) 

Table 10: Comparison of rents in both cases. 

 

The above table has clearly shown the huge difference of the total number of rents per 

day between the two cases. With the population only 3 times more than Stockholm 

county, the daily rents of Hangzhou public bike service has around 230 times more 

than SCB. Here we can conclude, the density of bike sharing stands, a crucial factor, 

determines the use frequency. 

 

The following graph explains that for what type of trips the respondents most often 

use bike-sharing. For Stockholm case, nearly half of the respondents (46%) use SCB 

for “to/from work” and 29% choose “private trip”. As comparison, for Hangzhou case, 

leassure (26%) and “to/from work” (18%) are the top two kinds of trips which the 

respondents most often use bike sharing.   
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5.2.1 Combination with public transport 

The following graph shows what travel mode the users used before shift to bike 

sharing system. Both the cases have shown the same tendency. More than 50% of the 

respondents use public transport before they shift to bike sharing system.  

 

 

For Hangzhou case, the above graph indicates that public bike service help citizens to 

shift easily from public transport to bikes. Here a different context needs to be 

explained, for Chinese cities, normally bus service during peak hours are busy and 

crowded since it remains the main public transport method, sometimes the only one. 

In Hangzhou case, people replace or shift from public transport (bus) to HPBS ease 

the pressure of the public transport and make HPBS a very important complement for 
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public transport. Normally citizens choose public bikes to end their remaining 30-60 

minutes trips after they take the public transport. So public bike service is and will be 

a good extension of the public transport network.  

 

While for Stockholm case, the aims of SCB are to increase cycling and environment 

profiles and also to reduce the car use in inner city, not to share the passenger flow 

with public transport. 

 

The following two graphs show the combination situation between SCB and public 

transport. In 2008, 34% of the respondents didn’t use the bike sharing system in 

combination with public transport. Within this, 44% of them abandoned public 

transport and replaced by the bike sharing system. So totally 15% (34%*44%) of the 

respondents had replaced public transport by the bike sharing system, and 85% had 

combined the bike sharing system in combination with public transport in different 

scales. 
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The average trip lengths between home and work/ school are different depending on 

the respondents’ choice whether to combine public bikes with public transport or to 

use it to replace other travel modes.  

 

In combination with PT Yes, most often Sometimes No 

Mean trip length (km) 39 16 35 

Replace other travel 

modes 

Walking  Own bikes  Cars  PT 

Mean trip length (km) 45 10 11 29 

Table 11: Figures about SCB combination with public transport in Stockholm. 

 

Considering that half of the respondents live in the inner city where the SCB service 

covers, it can be beneficial for them to use public bikes instead of public transport, 

bus for instance.  

 

However considering longer trips, outside of the inner city, public transport + public 

bikes can replace walking + public transport or public transport + public transport or 

even cars all the day.  
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5.2.2 Success factors and constrains 

The following graph gives the reasons for using the bike sharing system in both 

systems. Time saving and convenient are the top two important reasons. While 

Stockholm users consider more exercise reasons (Stockholm 19%, Hangzhou 9%), 

Hangzhou users consider more economic reasons (Stockholm 6%, Hangzhou 9%).  

 

In Stockholm case, almost every respondent 98% thinks the price for the bike sharing 

system is reasonable, in which 38% of them think the price is cheap. Considering the 

level of income of those respondents, it’s not difficult to understand why they think 

the price is easily acceptable and consider less economic reasons. Meanwhile, in 

Hangzhou case, 95.9% of the respondents use the system less than one hour because it 

is free. 

 

 

 

In order to update the SCB system, this survey also collected the users’ suggestions 

about how to make improvements. In 2008, almost half of the respondents 49% 

wanted the bike stands to open later at night. 15% of the respondents wanted to have 

bikes equipped with locks, so that they can leave the bikes for shorter errands. 10% 

wanted to have bike sharing stations close to where they live/ work. This graph below 

indicates that convenience plays a crucial role in determining the popularity of bike 

sharing system in Stockholm. Easy to hire and rent the bikes is the top one concern.  
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In 2009, the SCB system had made some improvements based on the suggestions of 

2008. The bike stands are open until 22 pm, while only till 18 pm before May 2009. 

In 2009, SL changed to smart card system. With a valid SL card with extra payment, 

bike sharing system is compatible with public transport ticket. Meanwhile, the new 

version of free city maps also includes the sign of the SCB system.   

 

In 2008, almost half of the respondents 49% chose to open the bike stands later at 

night as their only alternative for system improvement. In 2009, 26% of the 

respondents want to have locks on the bike for the execution of file. 18% want to have 

credit cycle station at their home/work. Still there are 16% of the respondents who 

hope the stations open later in the evening. 11% want to have shorter distance 

between the bike sharing stations.  
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For Hangzhou case, the graph below listed some common problems that the 

respondents usually meet when they use the public bike service. Totally 45% of the 

respondents have two types of problems: “can’t find an empty slot when want to 

return the bike” and “can’t find an available bike when want to hire one”. From this 

graph, the constrains of HPBS are clear. Based on this, potential improvement can be 

made, which is make renting and hiring more convenient for users.  

 

 

The Hangzhou Public Bike Service has been expanded and updated technically since 

the first day of its operation. In the first year, from May 1, 2008 to May 1, 2009, the 

top one issue suggested by citizens was that they needed more stations. In Hangzhou 
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case, users’ suggestions are collected by public participation, meeting for instance. 

Lots of citizens called the service line, and also suggested during the meeting, if the 

service stations are away from home/ work more than 500 meters, they would choose 

bus or taxi. Except that, the top three were “can’t return the bike during peak hours”, 

“the procedure of returning bikes was confusing”, and “can’t return bikes during 

night” for citizens. Based on these pieces of advice, the system was updated to have 

more stations, 130 mobile phones for personnel in peak hours, 7 24-hours service 

stands after May 1, 2009. Meanwhile, the lock device was simplified and had only 

two instruction colours green and red (Jin, 2009b). Also according to the authors of 

survey B, 50% of the respondents like to use public bikes for trips lasting shorter than 

30 minutes. 42% are willing to use public bikes for trips which take 30-60 minutes. 

Only 6% will still consider using public bikes even the trips will take more than one 

hour (Qian, Zheng, et al, 2009).  

 

In Dec 19, 2009, another meeting for collection of suggestions was held in West Lake 

culture square. The most common suggestion was to have more 24-hours service 

stands. Till the end of 2009, only 20 stands had 24-hours service. The responsible 

director replied that there would be an increase of 24-hours service stands probably to 

50 in 2010 based on the actual development of the system (Qiu, Wang, et al, 2009).   
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5.3 Data comparison 

The following table summarises the similarities and differences of SCB and HPBS in 

different aspects. 

 

 
SCB (Stockholm) HPBS (Hangzhou) 

Relationship with 

public transport 

15% of the respondents only use bike 

sharing system; 85% of the respondents 

had combined the bike sharing system 

with public transport in different scales, 

which demonstrated in different mode 

combination. 

 

Public bike service is an extension of 

public transport network. Users use 

public bike to shift from public 

transport and ease the pressure on 

public transport. 

Governmental 

interventions 

Not weak, but unintended and 

unforeseen from the start. 

Strong 

 

 

 

 

 

 

 

Success factors 

and constraints 

Has a cycling-friendly background as 

well as standard infrastructure (bicycle 

lanes and fields). 

Efficient and scientific management, 

collecting user’s information for 

potential improvements. 

Needs more support from local 

municipality to get building permission 

due to the competition with street 

parking, in order to increase the density 

of the stations, as well as the available 

bikes (Petersen, 2009).  

 

Not open in winter considering cold, 

rainy weather and snow. 

 

Strong support from local government 

which determines the fast expansion 

and high utilization of this system.  

Inefficient management compared to 

its scale. A service line remains the 

main method for all problems. Slow 

updating of the official website, the 

maps and news of which are old. 

Data and statistics are classified to the 

public. Only incomplete figures are 

available on the news and papers, 

which makes further scientific research 

difficult. 

Improvements in infrastructure are 

needed. 

Potential to 

change mobility 

patterns 

Small potential (around 5%) to attract 

people from using cars.  

Small potential (around 4%) to attract 

private car owners. Plays an active role 

as “the last mile” of public transport 

network. 

Table 11. Comparison between the bike sharing systems in Stockholm and Hangzhou. 
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6. Conclusion  

Although Hangzhou Public Bike Service was operated 2 years later than the 

Stockholm City Bikes, it has become the biggest bike sharing project in China and 

among the biggest in the world. After comparison of the two bike sharing systems, the 

reason is clear. The success of a bike sharing system depends on the density of the 

service. The political will remains a key factor for increasing the density of the service. 

The Hangzhou case, has received strong governmental support to expand itself since 

the start. However considering the long term development of Hangzhou Public Bike 

Service, systematic and scientific management are crucial factors. For the Stockholm 

case, cycling-friendly background as well as standard infrastructure are the success 

factors. The future development of the Stockholm City Bikes needs more support 

from the City of Stockholm. 

 

The data analysis has shown that for both cases, more than 50% of the respondents 

have replaced public transport by the bike sharing system. As explained before, for 

the Hangzhou case, mode shift for personal trip from public transport to the bike 

sharing service is a good sign. It eases the pressure of public transport, especially 

during peak hours. Meanwhile, it also indicates that people are combining the bike 

sharing service with public transport, which is consistent with the goal that the bike 

sharing service will be a crucial extension for public transport system, as the 

government planed. Although cycling is increased by the bike sharing service, for the 

Stockholm case, using the Stockholm City Bikes to replace public transport is not the 

goal. 

 

Speaking about the potential ability to change mobility patterns, especially for cars, 

both of the cases has shown very low attractions for car users. Considering the 

operation years of the two systems, it might be possible to increase the percentage of 
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cars users using the bike sharing service from a long term perspective.  

 

If any recommendation could be concluded from this comparative study, it would 

come from two aspects. One is strong political will and the other is scientific data 

collection. As the main argument in this paper, political will would promote bike 

sharing in the largest scale and receive the most noticeable impacts. The truth is that 

this argument doesn’t only apply to bike sharing development, but also apply to a 

wider sustainable transport field. 

 

For the Hangzhou case, the confidential and unclear user data from the operator is the 

main obstacle for this research and possible to remains the main obstacle to further 

evaluation and study. Scientific data collection and documentation will not bring 

immediately influences, but they are crucial and indispensible for further research in 

terms of evaluation, comparison, and promotion and so on.  
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List of images:  

Image 1: Stockholm City Bikes. 

http://www.europealacarte.co.uk/blog/2008/09/29/bike-rentals-in-stockholm/, 

downloaded in March 31, 2010. 

 

Image 2: Hangzhou public bike. 

http://www.treehugger.com/files/2009/07/biggest-bike-share-in-china.php#ch01, 

downloaded in March 31, 2010. 

 

Image 3: Bike sharing services in China. 

http://www.chinabrt.org/defaulten.aspx, downloaded in December 10th, 2010. 

 

Image 4: Stockholm City in Stockholm County in Sweden.  

http://en.wikipedia.org/wiki/File:Stockholm_Municipality_in_Stockholm_County.png, 

downloaded in May 30, 2010. 

 

Image 5: Districts in Stockholm City. 

http://en.wikipedia.org/wiki/File:Stockholm_boroughs_2007.svg, downloaded in May 

30, 2010. 

 

Image 6: Hangzhou in Zhejiang in China  

http://en.wikipedia.org/wiki/File:China_Zhejiang_Hangzhou.svg, downloaded in May 

30, 2010. 

 

Image 8: Subdivisions of Hangzhou  

http://zh.wikipedia.org/zh-cn/%E6%9D%AD%E5%B7%9E%E5%B8%82 , 

downloaded in Nov. 6, 2010. 

 

Image 10: SCB cycle stands map. 
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http://www.citybikes.se/en/Here-youll-find-our-cycle-stands, downloaded in May 18, 

2010. 

 

Image 13: Logo 

http://www.hangzhou.com.cn/20080401/ca1489932.htm, downloaded in May 5, 2010. 

 

Image 14: Service stations map I. 

http://www.hangzhou.com.cn/hzbike/index.htm, downloaded in April 23, 2010. 

 

Image 15: Service stations map II. 

http://www.hzzxc.com.cn/FixedStation/, downloaded in May 4, 2010. 

 

Image 18: Fixed service station 

http://bike-sharing.blogspot.com/2009/03/bike-sharing-in-hangzhou-china.html, 

downloaded in May 1, 2010. 

 

Image 19: Mobile service point 

http://publicbicycle.zj.com/detail/859214.html, downloaded in May 6, 2010. 

 

Image 20: Z card 

http://whb.news365.com.cn/jtjs/200909/t20090913_2462705.htm, downloaded in 

May 5, 2010. 

 

Image 21: Card reader and locking device I  

http://bike-sharing.blogspot.com/2009/03/bike-sharing-in-hangzhou-china.html, 

downloaded in May 1, 2010. 

 

Image 22: Details of locking device 

http://whb.news365.com.cn/jtjs/200909/t20090913_2462705.htm, downloaded in 

May 5, 2010. 
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Image 23: Self-service machine 

http://www.hangzhou.com.cn/20080401/ca1489939.htm, downloaded in May 5, 2010. 

 

Image 24: “Identity card” of bicycle 

http://www.hangzhou.com.cn/20080401/ca1489916.htm, downloaded in May 1, 2010.  

 

Image 25: Front lock 

http://www.hangzhou.com.cn/20080401/ca1489913.htm, downloaded in May 1, 2010. 

 

Graph 1: Number of global bike-sharing services. 

Source:http://bike-sharing.blogspot.com/2009/07/mega-program-being-redefined-by.h

tml, downloaded in April 18, 2010. 

 

Graph 2: Evolution of mode shares by person-trips. 

Source: World Bank, 2009. “Urban Transport and CO2 Emissions: Some Evidence 

from Chinese Cities”. Working Paper, June 2009, by Georges Darido, Mariana 

Torres-Montoya and Shomik Mehndiratta. Page 12. 

 

 



 

 
46 

Appendix: 

1: Stockholm public transport (metro and commuter train lines) 

HTTP://WWW.IMIT.KTH.SE/SOC/OLD/IMAGES/STKH_TRANSPORT.GIF, DOWNLOADED IN DEC 8th, 

2010. 
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2: Additional information about Hangzhou Public Bike Service. 
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http://www.publicbike.net/en/c/han.aspx, downloaded on Dec 9th, 2010. 
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3: Additional graphs about Hangzhou Public Bike Service. 
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