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Executive summary

With the population growth and the increasing demand, our current consumption model is not
sustainable and could possibly lead to resources depletion and excessive pollution to the
environment. Sharing economy offers an opportunity to address this problem, thus has drawn a
lot of public attention in recent years. Thanks to the radical innovation of digital technology and
information technology, the concept of sharing economy has also spread to the transportation
sector. The recently emerged internet bike rental is one of the examples.

This research looks into this newly-emerged bike sharing system with the aim of identifying the
development of the internet bike rental in China and exploring the potential solution that could
alleviate the current issues that the internet bike rental encounters. Hangzhou was selected as
the case to perform an in-depth analysis. The theoretical frameworks of Strategic Niche
Management (SNM) and Multi-Level Perspective (MLP) are applied to analyze the breakthrough
of the internet bike rental. On the basis of this framework, this research starts with the analysis
of the external environment (landscape and regime) of the internet bike rental to identify the
factors that could either stimulate or impede the development of the internet bike rental. Then,
this research looks deep into the development of the internet bike rental in Hangzhou to analyze
the internal processes and identify the issues it currently encounters.

The results show that the development of the internet bike rental in Hangzhou is still in the initial
phase. Generally speaking, the external environment is considered to be favorable to the
development of the internet bike rental. At the landscape level, a number of landscape factors
are considered to be favorable to the development of the internet bike, such as the supportive
national policy, the needs for new economic momentum and the growing environmental
concerns. At the regime level, although the current Hangzhou mobility regime is locked by the
steady user demand of private cars and well-developed automobile industry. The future
Hangzhou mobility regime is considered to be positive for implementing the internet bike system
due to the increasing traffic pressures, the surging growth of public transport and the
well-planned urban slow traffic system.

The development of the internet bike rental in Hangzhou could be distinguished into three
phases. In the first two phases, the internet bike companies and the users are the only
stakeholders. However, when the internet bike began to cause a series of problems to the traffic
system, more stakeholders began to be involved, including the media, researchers and Hangzhou
government. The government's participation largely affected the direction of the development of
the internet bike rental. They started to publish several guidelines to regulate the internet bike
development. There are several issues related to its current development. Firstly, the current
development of the internet bike rental still pretty much relies on the venture capitals from the
investors. Secondly, although Hangzhou citizens have been involved in the internet bike niche,
their opinions are not well articulated. Thirdly, most stakeholders still believe in that the internet
bike has the potential to be largely implemented and bring positive social and environmental
impact. However, this expectation is considered to be a little blindly optimistic. Fourthly, the
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lessons on the environmental contribution of the internet bike rental are not convincing. Last but
not the least, although there are fruitful lessons on the policy aspect, the companies' behaviors

are still questionable since the published regulations don't have the legally binding force.

Based on these findings, several suggestions are given. Firstly, it is important for the government
to identify the potential risks of the internet bike rental rather than blindly encouraging its
development. More specifically, how many bikes are really needed in Hangzhou and in what way
should the internet bike system being operated need to be clearly identified. Secondly, to
facilitate the participation of Hangzhou citizens, it is recommended that the government could
establish a specific platform to stimulate the citizens to share their opinions about the internet
bike rental. Besides, it is suggested that the government and the companies could implement
reward and penalty scheme to regulate the users' behavior. Thirdly, it is suggested that the
research on the environmental contribution of the internet bike rental should be conducted by a
third party and should reveal the real environmental impact of the internet bike rental on the
basis of its current excessive production model. At last, it is recommended that more regulations

with legally binding force are needed to ensure the cooperation from the companies side.
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Chapter 1

1. Introduction

In the first chapter, the research context is explained in section 1.1. The problems and research
aim are identified in section 1.2. The case city of this research is introduced in section 1.3. At last,
the research questions are developed and the outline of this report is demonstrated in section
1.4.

1.1 Research Context

Bike-sharing is not a new word for most of us. A bike-sharing system can be seen as a Product
Service System (PSS), which the service provider keeps the ownership of the bike and the
customer only purchases the right of using the bike over a certain amount of time (Mont, 2002).
By provisioning dematerialized services, Bike-sharing offers an opportunity to replace material
intensive product consumption while reducing the associated environmental impacts (Mont,
2002). The benefits of implementing bike-sharing in the urban area mainly include two aspects.
First, bike-sharing could reduce the environmental impacts of our intensive transport activities.
For example, the bike sharing system launched in Lyon had saved the equivalent of 18,600,000
pounds of CO2 emission during its operation from 2005 to 2009 (Greater Lyon, 2009). Second,
bike-sharing also has the potential to ease the increasing traffic pressures (Faghih-Imani et al.,
2017). By offering the first/last mile connection to the major transits, It has shown that
bike-sharing could contribute to decreasing the use of personal vehicle (Gaode Map, 2017).

Existing for nearly 50 years, bike-sharing has recently witnessed a widespread global growth.
According to ITDP (2013), three generations of bike-sharing systems could be distinguished over
the past 50 years. The first generation began in 1967 in Amsterdam, the Netherlands. Proposed
by Councilman Luud Schimmelpennink, nearly 20,000 bikes were painted white and distributed
all around the city center. The bikes were provided with no locks and were free of charge. This
program didn't go as planned and collapsed within days. Most of the bikes were taken for private
use, some of them were even thrown into the canals. To address these issues, in 1991, the
second generation was introduced in Copenhagen, Denmark (ITDP, 2013). To keep the bike from
being stolen, the bikes were chained to a bike parking racks with coin-operated locks. However,

the second generation still suffered from vandalism and didn't perform well.

In the following years, bike-sharing developed slowly. But the situation was changed when Lyon’s
Velo’v system was launched in 2005 which became the milestone of the third generation of the
bike-sharing system (OBIS, 2009). This time, advanced technologies provided a solution to the
previous safety issue and also assisted in rebalancing the bikes between different stations. To
increase accountability, the users were required to provide the proof of identity when they

10



register for using the bike. Besides, most bike-sharing systems in Europe and America adopted
credits system which users might be charged with a fine on their credit cards if they failed to
return the bikes (ITDP, 2013). It was said by the year of 2009, there were 120 third generation
programs that either had already existed or were under planning (Shahsavaripour, 2015). In 2013,
the number of cities with the bike-sharing program had exceeded 700 (Fishman, 2015).

In China, the first bike-sharing program was launched in Beijing, which was operated by a private
company (Zhang et al, 2014). The program ended in 2011 due to the bankruptcy of the company
and didn't gain much public attention. It was not until the successful implementation of the
public bike system in Hangzhou that the bike-sharing started to enjoy a surging growth around
China. Until 2013, there had been nearly 120 bike sharing systems operated all over China. The
number of the bikes had reached nearly 600 thousand (Figure 1.1)( Lohry and Yiu, 2015). All of
these bike-sharing systems require fixed bike stations or docks, which users can rent and return
the bikes at any of these stations. The systems were mostly set up and operated by state-owned
enterprises. The local governments play an important role, which they provide the necessary
financial support (subsidies) and the rights of operation (such as land use permit) (Pan et al, 2010,
as cited in Lohry and Yiu, 2015).

700,000 140
600,000 120
o}
No.of Bikes
500,000 100
-
171
= 400,000 80
P - Total No.of
= O bike share
s 300,000 60 system
2
200,000 g 40
100,000 E ] 20
@
o —& 0
2008 2009 2010 2011 2012 2013

Figure 1.1. The growth of the bike sharing system in China (CESG, 2014, as cited in Lohry and Yiu, 2015).

Recently, a new bike sharing system called "internet bike rental" is emerging in the first and
second-tier cities in China. Started from the end of 2016, the car-clogged streets of these cities
were hit by fleets of colorful shared bikes. Different from the existing bike-sharing system, these
bikes are not placed in the bike docking slots but are just lined up on the sidewalk. People scan
the code to unlock a bike, ride and leave it virtually everywhere they want. The internet bike
rental service is provided by different private companies with the purpose of making profits. The
biggest innovation of this system lies in its adoption of the dockless design. By doing so, it avoids
the construction of bike stations. People often find it more convenient since they only need to
download an app that can offer them the location of the nearest bike, where they can unlock the
bike by scanning the QR code on their smartphone. Just over a year, dozens of well-funded
internet bike startups have emerged. Seemingly overnight, these internet bikes have become a
new social trend and the key connecting tool in China's urban areas.

11



1.2 Problem definition and research aim

Over the past couple of decades, the rapid urbanization in China didn't give the government
much time to cope with the traffic problems that emerged along with it. More and more trips in
the urban area of the first and second-tier cities in China are taking place in the private cars
which not only induces severe traffic congestions but also the environmental pollution. People
and researchers have been calling attention to this problem and trying to seek for a solution.
Among all the technological and social innovations proposed to alleviate this issue, the internet
bike rental is a promising one. By advocating cycling in the city and collaborative consumption,
the internet bike rental has the potential to increase the public transit use and cutting the
emissions caused by the use of private cars. However, as a newly-emerged social innovation, it is
far from stable to function as a well-integrated part of the urban public transport. Several
researchers have argued that introduction of the new technologies is not an easy task, especially
if they are related to sustainability and might lack superior economic performance or haven't
been fully developed (van der Laak, Raven, and Verbong, 2007; Schot and Geels, 2008; Caniéls
and Romijn, 2008).

The aim of this research includes two aspects. The first aspect is to provide a complete picture of
the development of the internet bike rental since there is currently no research focusing on this
newly-emerged bike sharing system. The current research on bike sharing in China was mainly
focusing on the bike-sharing system with the fixed stations, which is operated by the government
(Qian, 2011; Shi et al, 2011). Most of these research did a multi-cases comparison which didn't
provide the in-depth information about each case (Lohry and Yiu, 2015; Zhang et al, 2015; Qian,
2011). The second aspect of the research aim is to provide the suggestions to the government for
realizing the proper implementation of the internet bike system in the urban public transport
system. The current internet bike system hasn't been fully developed yet. The dockless design,
which is its biggest innovation, has also become its biggest potential risk. People park the bikes
everywhere they want. Some bikes even appear in the middle of the street, which terribly affects
the city's traffic system. Besides, the internet bike rental also hasn't found the right business
model. Right now, these internet bike start-ups are still heavily relying on the venture capitals
from the investors and haven't found a way of making profits. In this situation, what should the
government do to guide the development of the internet bike system is worthy to explore.

1.3 Case selection

To investigate the development of the internet bike rental in China, a single case study is
performed in this research due to the time constraints. As aforementioned, the internet bike
rental initially emerged in 2016 in the first and second-tier cities around China (Beijing, Chengdu,
Shanghai, Nanjing, Hangzhou, etc). Most of these cities are currently all facing the similar issues
caused by the emergence of the internet bike rental and are at the same stage of the
development of internet bike system. All of these cities are considered to have the potential to
become the case in this research. In the end, Hangzhou is selected which is based on two reasons:
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firstly, Hangzhou government is considered to have more experiences with regard to the
management of the urban bike-sharing system. As aforementioned, the public bike system
launched in Hangzhou in 2008 is a great success. It is reasonable to believe that Hangzhou
government could have learned some experience that would be helpful for the implementation
of the internet bike system. In that sense, the analysis of Hangzhou case could have the potential
to generate more insights for providing recommendations to other cities in China. Secondly, the
openness of Hangzhou government is another driver (for choosing Hangzhou). It is believed that
this factor is helpful for collecting the data and ensuring the information richness of the case. For
clarification, the public bike system refers to the bike sharing system with the fixed stations and
operated by the government. The internet bike system refers to the bike sharing system with
dockless design and operated by the private companies.

1.3.1 A brief introduction to the case area

Hangzhou, in short Hang, is the capital and the largest city of Zhejiang Province and is classified
as one of the fifteen sub-provincial cities. Located in East China, Hangzhou is the deputy center
city of the Yangtze River Delta and also one of the most important economic, cultural, financial
center and transportation and communication hub of east China. Hangzhou is famous for its
tourism. It has two scenic spots that are classified as the national park of China, namely the West
Lake Scenic Area and the "Two Rivers and Two Lakes" Scenic Area attracting hundreds of tourists
every year (Hangzhou China, 2017). The location of Hangzhou in China could be observed in
Figure 1.2.

[—] Chinese Provinces Boundaries {

l;:l(.ldhlll’vmlrnn- & E\JN-A\ -
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0 10 20 40 60 S0

Figure 1.2. The location of Hangzhou in China and in Zhejiang Province (Fei et al., 2016)
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At the end of 2015, The resident population in Hangzhou reached 9.018 million, of which 75.3%
are urban residents. The natural growth rate of population is 4.21%. In the year of 2015,
Hangzhou realized total GDP of 10053.58 trillion Yuan with the growth rate of 10.2%. It marks
Hangzhou as the 10th city of which the total GDP exceeds more than 10000 trillion Yuan and
ranked 4th among China's provincial capital cities. The GDP per capita reached 112268 Yuan with
the growth rate of 9.1% and has reached the standard of the developed country. This high-speed
economic growth continued in 2016, which the total GDP of Hangzhou reached 11700 trillion
Yuan increasing 10% compared to the GDP of 2015 (Hangzhou China, 2017).

The jurisdiction of the City of Hangzhou includes 9 urban districts, two county-level cities, and
two counties (see Figure 1.3). In this research, the geographic boundary is set as the urban area
of Hangzhou including six central districts: Shangcheng, Xiacheng, Jianggan, Gongshu, Xihu, and
Binjiang. These districts are the most populous areas in Hangzhou and are the places where the
internet bike system is launched (Hangzhou China, 2017).

Administrative Divisions of Hangzhou City

Yuhang Distric

Lin'an City

@®Shangcheng District
@Xiacheng District
®lJianggan District
@Gongshu District
®Xihu District
®Binjiang Distric

Chun'an County
S

Jian'de City

Figure 1.3. The administrative divisions of Hangzhou (En.gotohz.com, 2017)

1.4 Research questions and Thesis outline

1.4.1 Research questions

To conclude, this research looks into the development of this newly emerged internet bike system.
The goal of this research is exploring the development of the internet bike rental and identifying
the potential solution that could alleviate the current issues that it encounters. Due to the time
restriction, one city (Hangzhou) is selected as the case to perform an in-depth analysis. In order
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to guide the research, the main research question of this study is formulated as:

In what way did the internet bike rental emerge and develop in Hangzhou and how could the
issues it currently encounters being solved?

To answer the main research question, the sub-questions are developed as:

1. Whatis the internet bike rental and how is it operated?

2. What theories could be used to address the main research question and how could they be
applied in this study?

3. What are the external factors that have an influence on the development of the internet bike
rental in Hangzhou?

4. Who are the stakeholders involved in the internet bike rental and how did these stakeholders
foster the development of the internet bike rental?

5. What issues does the current internet bike rental encounter and how could these issues be
solved?

1.4.2 Thesis outline

This report can be divided into seven chapters. The background information and research aim are
introduced in Chapter 1. An introduction to the internet bike rental is given in Chapter 2, which
could be used to answer the first sub-question: what is the internet bike rental and how is it
operated?

The theoretical framework applied in this research is introduced in Chapter 3. The analytical
framework and the data collection method are elaborated in Chapter 4. The outcomes from the
Chapter 3 and 4 will provide the answers for the second sub-question: What theories could be
used to address the main research question and how could they be applied in this study?

In Chapter 5, The external factors that can affect the development of the internet bike rental are
identified, which are used to answer the third sub-question: What are the external factors that
have an influence on the development of the internet bike rental in Hangzhou?

In Chapter 6, how the stakeholders contributed to the development of the internet bike rental in
Hangzhou is identified. Besides, the issues and solutions related to the current development of
the internet bike rental are also identified. The outcomes of chapter 6 could be used to answer
two sub-questions: who are the stakeholders involved in the internet bike rental and how did
these stakeholders foster the development of the internet bike rental? What issues does the
current internet bike rental encounter and how could these issues be solved?

In Chapter 7, the conclusion is given, which answers all the research questions. The reflections
and recommendations on broader relevance, the theories, and this research are also discussed.
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Chapter 2

2. What is the internet bike rental

The aim of this chapter is to give an overview of the technical features of the internet bike system
and in-depth understanding of its business model and industrial model (supply chain). The results
from this chapter can answer the sub-question: what is the internet bike rental and how is it
operated? In this chapter, The worth mentioning technical characteristics of the internet bike
system are explained in section 2.1. Its operating model is explained in section 2.2 which includes
the overview of the internet bike companies, the industrial model and the business model of the
internet bike rental. The conclusion is given in section 2.3.

2.1 Technology description

As aforementioned, the internet bike system differs from other bike sharing systems because it
adopts the dockless design which allows the users to park the bikes everywhere they want.
However, the internet bike itself doesn't differ much from the regular bike. There is hardly any
advanced technology applied on the bike. For all the bikes currently operated on the market, they
are all equipped with single gear and regular bike frame. What's new is the combination of
regular bike and mobile internet technology. With the help of information technologies, users can
see a map of all the bikes parked in the vicinity and unlock the bike by directly scanning the QR
code using their smartphone (Chen, Z., 2017). In this section, the technical features of the
internet bikes are introduced from two aspects: the technologies related to the bike lock and the
technologies related to the bike parking.

2.1.1 Bike lock technologies

The main innovation of the internet bike design lies in its bike lock (see Figure 2.1). For now,
according to E-Stronger (2017), although the configuration of the bike locks may vary from the
bikes operated by different internet bike companies, most of the currently operated bikes are
adopting the smart lock that could automatically open after successfully scanning the QR code.
Some of the currently operated bikes are equipped with more advanced Bluetooth locks, which
allows users to use the Bluetooth function to unlock the bike faster. The technical composition of
the smart lock is complicated which will not be fully elaborated in this report. But generally
speaking, The lock is normally equipped with a communication chip, a GPS chip, a battery, and a
sim card. The process of unlocking an internet bike can be explained as: first, the user finds the
location of the bike based on the information offered by the GPS chip. The user completes the
interaction with the bike lock through the Cloud Server which they send a message to the Cloud
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Server to unlock the bike. After using, the bike lock would also send a message to the Cloud
Server to confirm the final location of the bike and stop charging the credits (E-Stronger, 2017).

4\\\‘ R \\_x , R

Figure 2.1. Mobike's smart lock (E-stronger., 2017)

2.1.2 Parking technologies

The prevalence of the internet bike rental pretty much lies in its dockless design. The idea of
picking up and dropping off everywhere brings a convenience that most people have never
experienced before. However, this characteristic of the internet bike system has also caused the
illegal parking issue which people park the bikes on the road or in the middle of the sidewalks.
This phenomenon stimulated the development of another important technological innovation,
which is the technologies related to the bike parking. Among all the parking technologies, the
electric fence is the most distinguished one. The electric fence applied on the internet bike
system is not the barriers that would release electric shock when someone or something crosses
it. It can be understood as one designated virtual parking area. The intention is to regulate the
user behaviors and guide them to park the bike in this designated area. If the user failed to park
the bike in this area, the bike would not able to be locked (Sina.com, 2017). The electric fence
normally adopts the GPS technology or Bluetooth technology. Some of the internet bike
companies have already launched their own electric fence system, such as Mobike's "Smart
Mobike Preferred Location" system (Sootoo, 2017).
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2.2 The operating model of the internet bike system

2.2.1 An overview of the internet bike companies

Before introducing the industrial and business model of the internet bike system, an overview of
the internet bike companies should be first provided. According to Chen, Z. (2017), the biggest
internet bike startups in China are ofo and Mobike, which occupy the majority of the current
market. ofo was initiated as an entrepreneurial project by four college students of Peking
University and was only launched on the campus in the beginning. In the end of 2016, ofo
decided to launch their bike system in the city. Mobike is another startup which was founded and
owned by Beijing Mobike Technology Co., Ltd. Different from its rival ofo, Mobike started its
operation directly in the city of Shanghai (Cha and Shu, 2016). The explosive growth of internet
bike companies was at the end of 2016 and the beginning of 2017. A lot of bike sharing startups
emerged during that time, including Coolgqi, Haluo bike, Youan bike, etc. (Chen, Z., 2017).

After raising several rounds of funding from a group of investors, Mobike and ofo now have
completed a combined 50 million rides per day (Lipton, 2017). They each acclaimed having 100
million registered users, providing their services in more than 100 cities around the world and
operating a fleet of more than 12 million bikes (Lipton, 2017). Until the second quarter of 2017,
the internet bike companies could be clearly distinguished into three groups, which ofo and
Mobike formed the first-tier group among all these players (Figure 2.2) (iResearch, 2017).

Concentration of Traffic Generated by China’s Main Bike Sharing Apps
in Q2 2017
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Figure 2.2. The concentration of Traffic generated by China's Main Bike Sharing Apps in Q2 2017 (iResearch, 2017).
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2.2.2 The industrial and business model

The internet bike companies don't produce the bikes by themselves. They acquire the bikes from
traditional bike manufacturers around China. The bikes are normally produced in a centralized
way and are transported to the cities where the companies operate their systems. The internet
bike companies are mainly in charge of the operation of the system and the maintenance of the
bikes. To use the bike, the user needs to have a smartphone installed with the mobile payment
app. The supply chain of the internet bike rental service is demonstrated in Figure 2.3.

PN ARSICE

Bike Internet bike Moabile Mobile
Manufacturers companies device payment Users

Figure 2.3. The supply chain of the internet bike business (created by author)

The business model of the internet bike rental is classified as an 0,0 (online-to-offline) model. In
short, this model entails the customers to purchase the product online and consume them in the
real store (Xiao and Dong, 2015). In the case of internet bike rental, all the transactions are
finished on the user's smartphone, which users pay the rent for the amount of time they use the
bike. Before using the bikes, the deposit is needed to be paid.

The competition between different internet bike companies is intense. Most of the internet bike
companies adopt low price strategy to attract more people to use their bikes. Currently, the
internet bike companies haven't found a way of gaining profit and are mostly relying on the
venture capitals to maintain their operation. The investors are committed a lot of capitals on this
bike sharing scheme, which provided the necessary financial resources for the companies.
According to Liu, j. (2017), within two years of time, Mobike had raised 5 funding rounds with the
total amount of more than 10 billion dollars. Meanwhile, Its competitor ofo had raised 7 funding
rounds and just accomplished a new 7 million dollars funding round led by Alibaba Group in July
2017, which broke the record to become the highest single funding round in the internet bike
rental industry (Sina Tech, 2017). The huge investment is caused by the positive market potential
of the internet bike rental. According to Wang (2017), in 2016, the users of the internet bike
rental were 28 million. This number was expected to reach 209 million by the end of 2017 (Wang,
2017).
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2.3 Conclusion

The internet bike rental is a new bike sharing system emerged in 2016. The smart lock is its most
distinguished technological feature. Users could directly unlock the bike by scanning the QR code.
Another innovation is its adoption of the dockless design. It allows the users to park the bikes
everywhere they want without the need to find a bike station. However, this characteristic of the
internet bike rental has caused several parking issues, such as people park the bikes on the road
which terribly affect the traffic. To address these issues, the parking technologies are needed.
The electric fence is the most commonly used parking technologies. It can be understood as one
designated virtual parking area. With the help of information technology, if the user failed to
park the bike in this area, the bike would not able to be locked.

A lot of internet bike companies have emerged within one year. Most of these internet bike
companies don't produce the bikes. Instead, they acquire the bikes from the bike manufacturers.
The bikes are normally produced in a centralized way and transported to different cities. The
internet bike companies are mainly responsible for the operation of the system and the
maintenance of the bike. Currently, these internet bike companies haven't found a way of

gaining profit. All of them are relying on the venture capitals from the investors.
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Chapter 3

3. The theoretical framework

The aim of this chapter is to find out what theories could be applied to answer the research
guestions. In the literature research, it is found that two theories: Strategic niche management
(SNM) and Multi-level perspective (MLP) could have the potential to offer a promising solution. In
recent years, these two theories are frequently adopted by several social scientists in the
Netherlands to demonstrate the breakthrough of innovations and to address the issues of
introducing them to the society (Raven, 2005; Romijn, Raven and de Visser, 2010; Van Eijck and
Romijn, 2008; Xue et al, 2016; Smith, 2006).

Raven (2005) adopted these two theories to demonstrate the development of the manure
digestion and co-firing in the Netherlands and Denmark. Romijn, Raven and de Visser (2010)
applied these two theories to explore the potential of implementing the improved cook stoves in
India. The study found out that the affordability could be the most powerful trigger of the
breakthrough of the improved cook stoves, alongside with other factors such as reduction of
cooking time and better cooking environment (reduction of smoke emission). Xue et al. (2016)
applied this two theories to evaluate the EV Demonstration Projects in China with the focus on
the spatial difference of the niche development. The study found out that financial subsidies are
the most effective protection measure on the national level. Besides, the study also identified the
barriers that impede the wider diffusion of the electric vehicle, such as limited market potential,
lack of new stakeholders, and poorly managed communication between manufacturers and
customers. Van Eijck and Romijn (2008) used SNM and MLP to analyze the prospects for
developing biofuels in Tanzania. The study provided useful insights on finding the barriers that
the biofuels sector in Tanzania encountered, such as infrastructural and logistical problems,
knowledge gaps, market price disadvantages etc. The results of the study also yield useful
suggestions for the government to manage the development of the biofuels.

These two theories are elaborated and the theoretical framework of this research is developed in
this chapter. The outcome of this chapter could be used to answer the first part of the
sub-question 2: What theories could be used to address the research question? In this chapter,
the theoretical background of SNM is introduced in section 3.1, while the theoretical background
of MLP is introduced in section 3.2. The conclusion is drawn and the theoretical framework is

developed in section 3.3.

3.1 Strategic niche management

The introduction of innovations to the existing system is difficult. From the social-technical
perspective, an innovation doesn't only limit to the technical elements that are embedded in an
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artifact, but also the social elements that include the regulations, actors and other social
considerations (Kemp, Schot, and Hoogma, 1998). Kemp, Schot, and Hoogma (1998) indicated
that there are several interrelated factors that could impede the introduction and the
development of new sustainable innovations, which include: 1) Technological factors: the use of
new innovations normally requires the presence of the complementary technologies that may
not be currently available. Besides, the innovations might also haven't been sufficiently
developed. 2) Policy factors: the unfavorable government policy may also become one barrier.
Although the government itself might have the ambition to achieve some environmental
protection goals, their policy normally fails to bring up a clear future plan for the development of
sustainable technologies. 3) Cultural and psychological factors: the cultural meaning attached to
the incumbent technologies (artifacts) might form the potential barrier to the new innovations.
There is also a psychological reason that customers themselves may be skeptical about these new
innovations and are afraid of using them. 4) Demand factors: the factors in this aspect are often
related to the economic aspect, such as new technologies may not meet the current demand of
the customers and are expensive at the same time. 5) Production factors: these factors emerge
from the supply side. The development of a technology from the laboratory to the real world can
face a lot of uncertainties, such as the difficulties with building the relationships with necessary
suppliers. 6) Infrastructure and maintenance factors: the implementation of new technologies
needs the support from the infrastructure, such as the successful implementation of the
hydrogen vehicle requires the widespread construction of hydrogen-equipped filling stations.

In order to facilitate the learning and enhance the future development and the application of
new technologies, niches are created to protect these technologies against the harsh market
environment and serve as the stepping stone for their wide diffusion (Raven et al, 2010). The
concept of the niche was defined by Raven (2005, p.31) as the "locus for linkages between the
variation and selection environment". It can either be special (normally isolated) geographical
locations or particular application domains (Raven et al, 2010).

According to Raven (2005), there are four different types of niche depending on two factors
(Figure 3.1): the protection and stabilization of the niche. The horizontal axis stands for the
stability of the niche which is reflected in the niche development on several aspects such as the
technological design, relevant regulation and user preference. The vertical axis stands for the
level of protection which refers to how the niche is protected from the harsh environment in the
regime. The protection methods include subsidies, tax exemption or other policy or financial
support.
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Technological niches (e.g. Protected market niches
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(e.g. UMTS technology) (e.g. electric gulf cars)
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Figure 3.1. different types of niche according to the level of stabilization and protection (Raven, 2005)

The niche that has a high level of protection but low level of stabilization refers to the
technological niche. It normally appears in the early phase of the niche development when the
niche hasn't been accepted by the market but the niche developers or investors are supporting
the niche with sufficient resources. On the contrary, the niche characterized by high stability and
low level of protection is defined as regular market niche. Different from the technological niche,
this kind of niche normally appears in the later phase when the technological characteristics of
the innovation have been settled down and the niche has found a market so little protection is
provided. The niche with high levels of protection and stabilization is named as protected market
niche. It is when the technology and functionality have become stable but a high level of
protection is still needed because the niche failed to make economic sense. Contrary to that, the
niche with limited protection and stability is called dedicated market niche. In this kind of niche,
the functionality of the innovation hasn't been settled. But some users might still have the
interest despite the lack of stability (Raven, 2005).

Strategic niche management (SNM) is one recently developed analytical tool to facilitate niche
development (such as from technological niches to market niches) through the experimentations
with the co-evolution of technologies, market and institution (Schot and Geels, 2008). For the
technological niches that have promising characteristics but lack stable market, SNM argues that
"proto-markets" could be created to connect the market parties and the technologies, or in
another word, link evolutionary variation and selection pressure (Caniéls and Romijn, 2006,
p.246). Since different levels of selection pressures could trigger different evolutionary pathways,
Schot and Geels (2008) argued that the exposure of the technologies to selection pressures
should be well controlled.

The framework of SNM could contribute to understanding the difficulties that radical innovations
would face when it is introduced to a higher level. It is a desirable framework to provide insights
into the nature of the obstacles that innovations face and help to develop methods to overcome
these obstacles (Caniéls and Romijn, 2008). Besides, the use of SNM can not only contribute to
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building the understanding of the technological development but also can guide the technology
in the desired directions. In brief, the management process complies with the following routine
(Schot and Geels, 2008; Raven, 2005; Raven et al, 2010): firstly, an artificial niche is created to
protect the technology innovation from harsh selections. Then, the involved actors could use this
niche as the place to facilitate learning, constructing new networks and improving the innovation.
So the innovation would gain momentum and replace the incumbent technology. SNM
researchers described this final process as the transformation of the "socio-technical regime"
(Geels and Schot, 2007). The concept of "socio-technical regime" will be further elaborated in the

section 3.2.1.

SNM is normally used as a policy tool for the purpose of evaluating the existing policy and
providing suggestions for the future policy making (Raven, 2005, as cited in Caniéls and Romijn,
2008). As aforementioned, the combination of these two theories has been applied to the
analysis of various kinds of innovations including biogas, organic food, electric vehicle (Caniéls
and Romijn, 2008). Most of the SNM studies are ex-post analyses and explanatory (Witkamp,
Raven, and Royakkers, 2011). SNM researchers analyzed the success and the failure of the niche
experiments through three internal niche processes (Raven, 2005; Schot and Geels, 2008). These

processes will be further elaborated in the next section.

3.1.1 The internal niche processes

The evolution of the niche could be understood as the result of the interaction between three
interrelated sub-processes: the voice and coupling of the expectations, network formation, and
learning process (Raven, 2005). According to Caniéls and Romijn (2006), firstly, niches are
formulated based on the stakeholders' expectations and the initial promise held out by the
technologies. Then, guided by these expectations, niches are reconfigured through different
forms of learning about technical possibility and constraints, the social acceptance, and relevant
regulations. Simultaneously, the actors may change their perspectives about the technology and
re-align their expectations over the time, while their views become more clear as the
experiments revolve and their expectations can become more robust and specific (Caniéls and
Romijn, 2006). The chance that a technological niche becomes a market niche and replace the
current regime is higher when the aforementioned three processes are good and their
interaction is well-managed (Witkamp, Raven, and Royakkers, 2011).

Expectation

Normally, in the early stage of the technological development, the advantages of new
technologies are not very clear yet, which cannot draw the attention from the public. Articulating
expectations is important since they can attract attention, guide the design of the experiment in
the desired direction, and encourage the actors to invest in the niche even if there are no
short-term market benefits (Raven, 2006).
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To implement the new technologies, the interested actors would make promises and try to raise
the expectations. According to Raven (2005), these expectations are fragmentary and broad in
the first place because different actors may have different perspectives and support different
technological trajectories. The expectations are gradually shaped by the results of the
experiments or by the participation of new actors. However, the most likely reason that causes
the shift of expectations is the external force. The expectations would become more powerful if
they are specific, shared among different stakeholders, and supported by the experiments and
research (Raven, 2005). One way to enhance the expectation is to link the technology to the
current social problems for which it could offer a solution (Schot and Geels, 2008).

Network

The network can be seen as a social structure that consists of actors and their relationships. The
formation of the network is important because it can provide the required resources for the
development of the new technologies, such as expertise and financial resources (Schot and Geels,
2008). The network becomes more aligned if the interactions between the actors are
well-managed. There are several ways to facilitate the interactions, in which meeting is the most
common one. The regular meetings can provide a platform not only for sharing the perspective
and knowledge but also for enhancing the cohesion and intimacy between different actors (Van
der Laak et al, 2007).

According to Raven (2005), in the beginning, the network is small and quite limited. Only a few
actors who have a vested interest are committed. The role of each actor is not yet very clear.
Through the implementation of several experiments, the network might expand and gradually
become stabilized. The resources within the network would increase and might facilitate the
conduction of next experiments. Besides, when actors have gained enough experiences, their
roles would become more clear. New actors might be involved and new network relationships
could be formed, which contributes to building a more comprehensive and complete vision
towards the future (Raven, 2005).

Learning

Learning is an essential process in the niche management. A good learning process could increase
the chance of successful diffusion of innovations by enabling the improvement of the
technologies and its social embedding (Van der Laak et al, 2007). There are four different ways of
learning, which are learning-by-searching, learning-by-doing, learning-by-using and
learning-by-interacting respectively (Kamp, 2002). The goal of learning-by-searching is to
understand "why". It's normally in the form of systematic knowledge search and self-study.
Learning-by-doing is about knowing "how", which aims to gain tacit knowledge and the

experience related to the niche management. Learning-by-using is intended to know "what". It
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refers to learning by using the product which offers a way to learn the product characteristics
from the users' perspective. At last, Learning-by-interacting is learning through the interactions
with relevant actors in a physical or nonphysical meeting and conference (Table 3.1).

Category of learning Short term Description

Learning-by-searching Know-why Systematic and organised search for new
knowledge by R&D and study

Learning-by-doing Know-how Achieving knowledge to produce, includes tacit
knowledge and counts for part of the learning
curve in production

Learning-by-using Know-what Learning by users on how to use novelties

Learning-by-interacting Know-who Learning from users by producers through
interaction

Table 3.1. Learning in the innovation process (Kamp, 2002)

3.1.2 From Niche dynamic to regime transformation

The niche management could be seen as the interaction between these three internal processes
(Figure 3.2). According to Raven (2005), at first, the design of the experiments is carried out by
the incumbent actors with shared expectation. The outcome of the experiments is affected by
the network characteristics and can serve as the basis of the learning process. The temporary
results from the learning processes can reversely influence the expectation, which can either
confirm the expectation or falsify it. The adjustment of the expectation might change the
network composition, which new actors might replace the incumbent actors and conduct a new
series of the experiments (Raven, 2005). Ideally, through this cyclical process, the technological
niche could evolve into the market niche and finally change the regime. However, the
involvement of the outsiders doesn't happen easily within the internal processes. External factors
play a crucial role which could possibly become the drivers to stimulate these changes (Schot and
Geels, 2008).
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Figure 3.2. The dynamic of internal niche processes (Raven, 2005)

Geels and Raven (2006) stated that the recent studies of SNM have shifted the focuses from a
single project to multiple projects. To understand the niche transition from the technological
niche to market niche and to the final regime transformation, two levels can be distinguished,
which are local project level and global level. As described by Geels and Raven (2006, as cited in
Schot and Geels, 2008), the development of a niche can be understood as follows: in the
beginning, the development of niche is mainly carried out by few local actors when the cognitive
rules are not very specific. The local projects form the test beds for generating new ideas. The
sequence of the local projects would become more aligned after these ideas are shared. Besides,
the cognitive rules will become more articulated and stabilized. That's when the niche reaches
the global level ( Figure 3.3).

Emerging

alternative
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4

Global level Shared mules (problem agendas, search heuristics,
(commumity, expectations, abstract theories, technical models)
field) T ——

Local projects,
carried by local
networks,
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Figure 3.3. Emerging alternative trajectory carried by local projects (Geels and Raven, 2006)
According to Schot and Geels (2008), this conceptualization indicates that the process of an
innovation replacing the dominant technology is not a success of one local niche but a sequence

of all the local niches. In some occasions, the failure of one niche might contribute the success of
the overall sequence (Schot and Geels, 2008). Thus, Geels and Deuten (2006, as cited in Schot
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and Geels, 2008) emphasized that intermediary actors are needed at the global level to monitor

the local project and circulate the knowledge transferring.

3.2 The Multi-Level Perspective

Researchers (Witkamp, Raven, and Royakkers, 2011) have argued that the analysis of niche
development should not only focus on the three internal processes. In order to have a
comprehensive understanding, It is necessary to investigate the interaction between the niche
and its exogenous environment. To address this issue, SNM researchers advocate adopting the
framework of Multi-Level Perspective (Witkamp, Raven, and Royakkers, 2011; Geels, 2002). They
conceptualize three different levels along the trajectory of niche evolution, which include the
niche, the socio-technical regime and socio-technical landscape. The theoretical background of
MLP (Multi-Level Perspective) is elaborated in this section.

3.2.1 The Socio-technical Regime

Before introducing the concept of the socio-technical regime, the concept of the socio-technical
system needs to be explained. According to Geels (2004), a socio-technical system consists of
three basic elements: production of artifacts, distribution of the artifacts and the use of artifacts.
As shown in Figure 3.4, the notion of the socio-technical system extends the analytic focus from
the production side to both production and user side. The aforementioned three elements can be
seen as three sub-functions, which additional resources are needed in order to fulfill these
functions. For example, the production of artifacts need the resources such as natural resources,
capitals, relevant knowledge and human recourses. Geels (2004) stated a complete
socio-technical system of an artifact includes all three sub-functions and the associated resources
which consist of knowledge, cultural meaning, labor, and regulation etc. The socio-technical
system is the outcome of the activities carried out by human actors. But human actors are not
autonomous, their actions are confined and coordinated by the institutions and rules that are
interrelated. This "semi-coherent" set of rules forms the basic concept of the regime (Geels, 2004,
p.904).
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Figure 3.4. The composition of socio-technical systems (Geels, 2004)

Nelson and Winter (1982, as cited in Witkamp, Raven, and Royakkers, 2011) firstly proposed the
concept of a technical regime. They stated the technological development follows a shared
routine that will lead to an emerging pattern of technological change. Rip and Kemp (1998, p.338)
later broadened this concept. They portray the regime as the underlying structure beneath the
system of all the aspects that make up a technology (scientific knowledge, production procedure,
product characteristics, and relevant infrastructures), which can be understood as a "grammar"
that is embedded in the infrastructures and institutions. By incorporating the insights from
sociology, Geels (2004) extended the concept of "technological regime" and proposed it as
"socio-technical regime", which refers to the alignment of rules that help to build the linkages
between different regimes (See Figure 3.5). The rules are upheld by these regimes and are
centered around the technical artifacts (Raven, 2005). Different regimes are autonomous on the
one hand but are also interdependent on the other hand (Geels, 2004).
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Figure 3.5. Meta-coordination through socio-technical regimes (Geel, 2004)
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3.2.2 The Socio-technical Landscape

The socio-technical landscape embodies the external environment and sets up the structural
context for regime and niches. It forms the background that sustains the society and provides
necessary gradients for establishing a socio-technical configuration that serves structural,
organizational, and functional societal needs (Smith et al, 2010; Kompella, 2017). There are
several sets of factors that could be assigned to the landscape category. These factors constitute
the external context that niche and regime couldn't influence in the short run (Geels, 2011).
These factors include macroeconomic environment, political tendency, societal values,
environmental and demographic change, scientific paradigms emergence, and cultural
development (Smith et al, 2010).

Landscape changes can either support and strengthen the regime trajectories or exert stress that
induces the instability of the regime and prompts the implementation of niche alternatives
(Smith et al, 2010). However, the landscape changes could also exert influences that directly
target at the niche in ways of affecting stakeholders' expectation and the size of the network
(Geels, 2007).

3.2.3 The Multi-Level Perspective

According to Geels (2002), the success of new technologies is not only governed by the internal
niche processes but also the alignment of the development of the landscape and existing regime.
These three levels form a relationship that could be understood as a nested hierarchy (See Figure
3.6). The niche refers to the micro-level that accounts for the innovations generation and
development; the socio-technical regime is the meso-level that constitutes the stable structure
formed by the incumbent technologies; the socio-technical landscape is the macro level that
includes slow changing contextual factors. A "nested hierarchy" relation means that niches are
embedded within regimes and regimes within the landscape. So innovations generated in the
niche are developed under the context of the existing regime and the landscape (Geels, 2002).
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Patchwork of

egimes
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Figure 3.6. Multiple levels as a nested hierarchy (Geels, 2002)
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The incumbent technologies in the existing regime have gone through a long process of evolution
and adaptation and have become an integral part of the existing system. They are rather stable in
the system and make it difficult for the radical innovations to replace them. Several researchers
(Smith et al, 2010; Van der Laak, 2007; Smith, 2006) argued that regimes are usually locked in
through various path dependencies including the incumbent practice, the cognitive framework,
and other social, institutional, and technological factors. For example, the wide diffusion of wind
energy might face the lack of supportive government regulations, insufficient development of
basic infrastructure and the problem that the actors in the existing market have already formed
interdependent relationships. These path dependencies are mutually reinforced and form the
strong barriers to the introduction of the new technologies. It is only when the regime
experiences a serious problem that the technical innovations could use this opportunity to break
through the existing regime (Geels, 2002).

That is to say, the breakthrough of radical innovations normally starts from the mismatches that
occur at the regime level. Normally, the trends and changes at the landscape level could create
the "window of opportunity" that might exert pressure on the regime, which can induce internal
restructuring (Geels, 2004). Two kinds of pressures can be distinguished. The first one directly
targets at a specific regime. It could be cultural trends or the changes on social attitudes, such as
the rise of environmental awareness; The second one is the social change which doesn't target to
any specific regime (Smith et al, 2005). Such as the aging problem or the employment problem.
Besides, the pressure can also be distinguished by its "intensity" and "speed", such as the regular
change (gradual and low-intensity) and abrupt change (rapid and high-intensity) (Suarez and
Oliva, 2005, cited in Geels, and Shot, 2007).

Socio-technical’ /\/_\_/V
Mandscape e e, RS
(exogenous

context) l' \ Landscape developments ool >
\ put pressure on existing regime, L g
” \ which opens up, 7 New regime
N\ creating windows /7 influences

] : :
 of opportunity for novelties / landscape
~

Markets, liser e = P
\ . /vt‘f%t >
Socio- R Rk /
S 4

technical Industry >

regime i v
Policy
w >
10N 4
Techhology 4
?;w:i‘.);]l.cchilzﬂl rcgil_mc l? ~d-\mm"u‘“:\ stable e New configuration breaks through, taking
n differertt dimensions there are ongoing processes /3 dvantage of “windows of opportunity’.
| | Adjustments occur in socio-technical regime.
1
|
\ 1
\ /
} Elements become aligned,
External influences dn niches : =
b and stabilise in a dominant design.
(via expectations und\lﬂ\\urk»b b=
\ X f Internal momentum increases.
v Xy ool
\ \‘ 4 >y
= < g
Niche- ST =48
innovations A _:'\
/' —»  Small networks of actors support novelties on the basis of expectations and visions.
Learning processes take place on multiple dimensions (co-construction).

Efforts to link different elements in a seamless web.

> Time

Figure 3.7. A dynamic multi-level perspective on system innovations (Geels, 2007)

Geels (2004) stated that there are also other reasons that could cause the mismatches and
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tension on the regime, including internal technical problems, negative externalities on other
systems, and the shift of user preference. The competence between companies can also open up
the regime. Companies in the current regime may favor and invest one particular niche. Other
companies would react to this move which will lead to strategic games between different
companies. In this situation, the innovation might gain high momentum in a short amount of
time which lead to abrupt system change (Geels, 2004).

At the regime level, six dimensions can be distinguished, including market and user preference,
science, culture, technology, policy, and industry (Figure 3.7) (Geels, 2007). Each dimension is
linked and interrelated with the other ones. The tensions and mismatches caused by
aforementioned pressures would weaken the linkage between these dimensions and provide
niche with the opportunity for breaking through. Normally on the niche level, there is no
predominant direction of where the innovation is headed, which can lead to a variety of
development trajectories. If the tension continues to exist, one radical innovation may use this
opportunity to enter the market and to compete with the existing regime. Eventually, the old
regime might be replaced and this newly formed regime can reversely affect the socio-technical
landscape (Geels, 2002, 2004). In general, two mechanisms of the breakthrough of radical
innovations can be identified. The first one emphasizes that the technical breakout is normally
related to the strong growth in its associated market. The second one states that in the
technological transition, new technologies can form a "symbiosis" relationships with the existed
technologies, which they contribute to each other and solve bottlenecks that the regime

currently encounters (Smith et al, 2005).

3.3 Conclusion

As aforementioned in section 3.1, the theory of SNM indicates that the evolution of the
innovation could be understood as the result of the interaction between three interrelated
sub-processes. It argues that the innovation would have bigger chance to break through the
existing regime if the three internal processes are good and their interaction is well-managed.
However, researchers have always criticized SNM for a bias towards niche-driven, bottom-up
research model, which paid too much attention to the internal niche processes without
identifying the influence from the external context (Geels and Schot, 2007). MLP could contribute
to addressing this issue. By drawing the attention to the alignment of the niche development
with broader developments (Geels, 2011), the theory of MLP argues that the breakthrough of
innovations also depends on other external factors such as the stability of the regime and the
trends at the landscape level. An unstable regime, which normally induced by the pressure from
the landscape, could provide niches with more opportunities to breakthrough. To conclude from
the literature research, It is evident that understanding the breakthrough of radical innovations
needs the insights from both SNM and MLP frameworks.

Thus, in this study, a combination of the theoretical frameworks of Strategic Niche Management
and the Multi-Level Perspective is applied to analyze the development of the internet bike rental

in Hangzhou. This study applied this framework on analyzing the barriers and drivers at the
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regime and the landscape level, demonstrating the past development of the internet bike rental,
identifying its current problems, and exploring the possible solutions that could guide the
internet bike rental towards a healthy and sustainable development. More specifically, the MLP
was applied to analyzing the regime and landscape influence, while SNM was applied to identify
the current issues that the internet bike rental niche encounters and was used to demonstrate

the development of the internet bike rental in Hangzhou.
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Chapter 4

4. Methodology

The aim of this chapter is to identify in what way this research should be conducted. The results
from this chapter could answer the second part of the sub-question: how could the theories be
applied in this study? In this chapter, how the theoretical framework is applied in this research is
identified in section 4.1. The method of data collection is introduced in section 4.2.

4.1 Analytical framework

As aforementioned in section 3.3, a combination of strategic niche management and the
multi-level perspective is applied in this study. By combing these two theories, the development
of the internet bike rental in Hangzhou could be derived. Besides, the issues that the internet
bike rental currently encounters could be identified not only on the three internal niche
processes but also on the regime and landscape levels. In this section, the analytical framework is
developed to guide the analysis of the internet bike rental in Hangzhou. The stepwise processes
of the analytical framework are illustrated in Figure 4.1.

Identification of the three levels

Identification of what should be the landscape, regime and niche level
with regard to the development of the internet bike rental in Hangzhou

Landscape and Regime analysis

Identification of the trends and changes at the landscape level, and the
factors at the regime level that could block or facilitate the
breakthrough of the niche.

Niche analysis

Analysis of the three niche internal processes (voicing and coupling
expectations, network formation, and learning process) and their
interactions.

Figure 4.1. The analytical framework of this research
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4.1.1 The identification of the three levels

The first step is to identify what should be the three levels of the internet bike rental in Hangzhou.
Currently, there isn't any wide applied method that could contribute to identifying the three
levels. Geels and Schot (2007) acknowledged that the empirical level of the object of research
should be demarcated before operationalizing the three levels. In this study, the three levels
were distinguished based on the research aim and scope. Because the case is selected as
Hangzhou, the regime level is decided as the whole Hangzhou mobility regime. The niche is the
internet bike rental in Hangzhou, while the landscape is the external environment over the
Hangzhou mobility regime.

4.1.2 Landscape and regime analysis

This step identifies 1) the changes and trends at the landscape level that either stabilize or put
pressure on the regime and niche, and 2) the stability of the regime and the factors at the regime
level that could block or facilitate the breakthrough of the niche. The landscape and regime
analysis should be performed before the niche analysis to first give an overview of the drivers and
barriers in the exogenous environment.

Landscape analysis

Firstly, the changes and trends at the landscape level are identified. Geels (2011) argued that
instead of making the landscape a "garbage can" that includes all kinds of external influences, the
landscape concept could be more dynamic. The landscape could include three types of dynamics:
the slowly-changing factors or the factors that are hardly changed, such as physical climate; the
radical changes, such as financial crisis; and the long-term changes, such as global warming. The
landscape analysis in this study paid equal attention to these three types of dynamics. Besides,
the landscape factors mentioned in section 3.2.2 are applied to give an overview of the different
aspects of the landscape, which include the macroeconomic and macro-political development,
demographic changes, cultural evolution, and social values (Smith et al, 2010). On the basis of all
these factors, the most relevant factors that affect Hangzhou mobility regime and internet bike
rental niche are identified.

Regime analysis

Secondly, the analytical framework of regime analysis is developed. The insights from the eight
components of land-based road transportation system proposed by Van Bree et al (2010) are
derived for developing the indicators for the regime analysis. In the end, the regime was analyzed
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based on three indicators: industrial development, market and user practices and the road
infrastructure. The analysis of these three aspects didn't only focus on the tangible elements, but
also on the relevant policy and intangible social norms and cultural values on each aspect.

® Industrial development: It includes the production system, industrial structure, and
maintenance and distribution network that are embedded in the Hangzhou mobility system
(Van Bree et al, 2010).

® Market and user practices: It includes the prevailing user (driver) preference in the current
Hangzhou mobility system, which could be reflected by the market share of different
transport modes and be interpreted by the underlying social and cultural norms.

® Road infrastructure: It includes the basic road infrastructure of Hangzhou mobility system,
which mainly involves the status quo of Hangzhou urban road construction and future urban
road planning.

4.1.3 Niche analysis

The niche analysis includes the analysis of the three niche internal processes: voicing and
coupling expectations, network formation, and learning process. As aforementioned in chapter 3,
most SNM research analyzes the success and failure of the niche experiments through the
performance of these internal niche processes (Raven, 2005; Schot and Geels, 2008). Each of the
three processes is an important characteristic of the overall niche development. The analysis of
these processes could help to identify the problems of the niche development in a more
comprehensive and structural way. In this study, the niche analysis is divided into two part: the
historical development and the current development of the internet bike rental in Hangzhou.

Network formation

In this research, the network analysis is aimed at understanding the network composition in the
different stages of the development of internet bike rental and identifying whether the
interaction between stakeholders is aligned (the network alignment). To understand the
composition of the network, a stakeholder analysis was performed to identify the involved
stakeholders. The dynamic and the alignment of the network were identified and analyzed based
on the qualitative data collected from the online resources and the interviews. Among all the
different kinds of stakeholders, Raven (2005) argued that the user (consumer) is an important
resource for innovation, who should be actively involved in the niche management process.
Besides, Raven (2005) also argued the importance of the outsiders, such as non-users. Raven
stated that the involvement of non-users are necessary since they might also be affected by the
impact of innovation although they don't use it. Thus, in the network analysis, a special attention
is given to the identification of whether the users and non-users (outsiders) are actively involved.
The outcome of the network analysis could help to understand the development of the internet
bike rental and provide the basis for the expectation and learning analysis.
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Network Composition and dynamics: first, a stakeholder analysis is conducted to identify
the network composition. the analysis of the composition and the dynamics of network
eventually focuses on 1) the stakeholder composition in the different stages of the
development of the internet bike rental; 2) how these stakeholders related to the internet
bike system; 3) how the network composition is changed through time.

Network alignment: the strength of the network is analyzed by its alignment. Network
alignment could be enhanced by the close connections between different stakeholders. It is
evident that the well-managed interaction between stakeholders can strengthen the
linkages and contribute to the stability and robustness of the network (Van der Laak et al,
2007). In this study, the alignment of the network is evaluated by identifying and evaluating
the interactions between different stakeholders, such as whether the interactions between
the stakeholders have stimulated engagement, trust and results on certain issues.

Voicing and shaping of expectations

Hoogma et al (2002) stated that the voicing and shaping of expectations are good if the

expectations are shared (robustness), credible (quality), and specific. The evaluation of these

three different characteristics (robustness, specificity, and quality) could contribute to analyzing

whether the expectation is powerful enough to guide the future niche development. But prior to

the evaluation, the expectations held by different stakeholders should be firstly identified from

different aspects. These aspects will be introduced in the "learning process" section. The

identification of the expectations could help to identify whether the expectation in each aspect

has promoted the corresponding learning process and generated any knowledge.
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Robustness: the robustness of expectation refers to the number of stakeholders that share
the same expectation. The expectations are more robust if it is shared by more stakeholders.
A more robust expectation could contribute to establish the mutual interest between
stakeholders, enhance the commitment of the actors and the stability of the network. The
robustness of expectation would increase if the expectation is shared by more and different
kinds of stakeholders (Raven, 2005).

Specificity: the specificity of the expectations could be evaluated by whether the actors in
the network have a clear view of what next step should be taken to develop the technology
to realize the expectation. A specific expectation is more trustful and could give a more clear
guidance on the niche development (Raven, 2005).

Quality: the quality of expectations is closely related to the robustness and specific side of
the expectation. It could be evaluated from whether the expectation is supported by a
number of experiments or research reports (Raven, 2005). The quality of expectation is good
if the expectation is backed up by the trustful results from the long-term experiment (Van
Eijck and Romijn, 2008).



Learning process

A good learning process could increase the chance of successful diffusion of innovations.
Learning processes can cover a lot of aspects. Hoogma et al (2002, as cited in Raven, 2005)
developed five different learning aspects that can be used as the indicators to analyze the
learning processes in the development of the internet bike rental, namely the technical
development and infrastructure; the development of user context, social and environmental
impact, the industrial development, and the regulations and policy. To have a comprehensive
overview of the expectations and learning processes, all these five indicators were applied. These
indicators are applied as the hints to remind the practitioner to collect the information about
learning processes in different aspects. In this analysis, the knowledge generated during the
niche management process was identified and collected, which are based on the literature
research and the interviews. These results were then sorted out on the basis of these five
aspects.

® Technical development and infrastructure: the learning on this aspect concerns about the
technological feature of the innovation and its complementary infrastructure, which
includes the learning about technological design, relevant complementary technologies, and
basic infrastructure.

® The development of user context: the learning on this aspect focuses on the users'
characteristics, including user composition, user demand and the difficulties related to the
use of the technology.

® Societal and environmental impact: the learning on this aspect refers to the learning of
social and environmental impact caused by the implementation of the technology. Such as
its environmental performance, social acceptance, and social impact, etc.

® Industrial development: the learning on this aspect mainly involves learning the production
and maintenance network of the technology. This includes learning the operation status in
different industrial sectors (production, distribution, maintenance) and the business model if
the technology has been implemented in the market.

® Government policy and regulatory framework: the learning on this aspect involves learning
about relevant legislation, government's responsibility, institutional structures and the
possible incentives.

At last, the development of the internet bike rental is demonstrated on the basis of the internal
niche dynamics and the interaction between niche, regime, and landscape. The internal niche
dynamics were analyzed from the interaction between the three processes. The framework
proposed by Raven et al (2010) was selected to demonstrate the interaction within the internet
bike niche, see Figure 3.2. Raven et al (2010) argued that the interaction of the three
sub-processes follows a cyclic structure: the initial expectations held by the incumbent
stakeholders would guide the learning process which might generate some temporary results.
These results or the changes in the landscape and regime would induce the formulation of new
expectations which might lead the adjustment of the stakeholder network. The incumbent
stakeholders might leave and the new stakeholders might be involved which would carry out a
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new series of learning. The analysis in this study used this structure to identify the development
of the internet bike rental in Hangzhou.

4.2 Data collection

This section explains the method of data collection in this research. Firstly, the data was collected
from the secondary data on the website, which includes peer-reviewed papers, industrial reports,
news, and recorded press conference and TV programs. These data mainly serve as the sources
for the analysis of the regime and the landscape changes. Besides, these sources also provided
the majority of data for the niche analysis. "Wo men yuan zhuo hui" is a TV program which
provided a lot of useful information and is frequently referenced in this study. It is a talk show
where the leader of the government entities, researchers and the citizen representatives are
invited to have a discussion about one topic. In this case, the topic is the development of the
internet bike rental. Secondly, several semi-structured interviews were carried out to obtain the
necessary data for the analysis of three internal niche processes. To ensure the interviews go
smoothly, the following steps adjusted from Harrel and Bradley (2009) had gone through.

4.2.1 Frame the research

In the first step, the goal of conducting the interview was identified. In this research, there are
two purposes to conduct the interview. First, the interviews are conducted to gather the
perceptions, opinions, and attitudes from the different actors. Secondly, since the internet bike
rental only emerged in last year, there are not sufficient secondary data that can be used in this
research. The interviews are thus conducted to gather the necessary information that cannot be
found in the existing literature.

4.2.2 Sampling

In the second step, the number and the types of the interviewees were determined. The target
groups of the interviews were selected based on purposive sampling. During the preparation of
the interviews, the types of the interview participants were initially determined based on the
results from searching through the news reports and recorded TV program on the website.
However, the number and types of the interviewees were adjusted according to the actual
situation. For instance, some interviewees (such as investors) were neglected since they are
difficult to contact. The intention is to select at least one interviewee from each stakeholder
group including government entities, internet bike companies, the public bike company, and
researchers. For the user interviews, a certain variety of the users was paid attention to include
different types of users in this research.

A brief power-interest analysis was applied in this study to identify the target groups of the
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interviews. According to Bryson (2004), The Power-Interest grid has two dimensions which
arrange the stakeholder according to their interest in an identified issue and their power and
ability to affect the future development of the issue. Based on these two dimensions, all the
stakeholders could be distinguished into four categories: 1) The players: the stakeholders who
have a strong interest and a great power; 2) The subjects: the stakeholders who have a strong
interest but a limited power to exert influence; 3) The context setters: the stakeholders who have
a significant power but not much interest; 4) The crowds: the stakeholders who have little
interest and power (Bryson, 2004).

Before mapping out the power and the interest dependency of the stakeholders, each of the two
dimensions should be briefly evaluated. Just to give an overview, the interest of the stakeholder
could be evaluated by two indicators: the interests and the objectives. The interests refers to
long-term interests which are relatively stable and abstract. The objectives refers to the
short-term interests which are more specific. The power of the stakeholder could be evaluated by
three indicators: important resource, replaceable and dependency. The important resources
refers to the means for the stakeholders to exert influence. While the replaceable tries to find out
whether the stakeholder could be replaced or not, the dependency tries to identify whether the
resources are important or not (Bryson, 2004). The results of the power interest analysis could be
found in Appendix A.

4.2.3 Developing the interview protocols

After the determination of the interviewee types, the next step is to design interview questions
and interview protocols. Two types of the interviews were conducted in this research: 1) the
expert interviews that focus on researchers, the public bike companies, and government entities;
2) the user interviews that focus on different types of users and non-users.

The interview questions were developed based on the aforementioned niche indicators. For
different types of interviewees, the interview questions and protocol were developed separately
(See Appendix B). However, the interview questions presented in the protocols only contain the
general questions. The detailed questions were brought up during the conduction of the
interviews depending on the role of the interviewee.

4.2.4 Interview conduction

The interviews were conducted in Hangzhou during October 11 to November 10 for one month.
Eventually, 7 expert interviews and 24 users interviews were conducted. The expert interviews
include four interviews with Hangzhou government entities (one with Hangzhou Transportation
Bureau, two with Hangzhou Municipal Administrative and Law Enforcement Bureau, and one
with the Traffic police detachment of Hangzhou Public Security Bureau), one interview with the
public bike company (Hangzhou Public Transport Bicycle Services and Development Co., Ltd) and
two interviews with the researchers (one with the researcher A from Zhejiang University of
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Technology, the other with researcher B from the Chinese People's Political Consultative
Conference Hangzhou committee. However, some Internet bike companies refused the interview
request stating they would not accept any kinds of the interviews. Fortunately, some information
is collected through participating one meeting that one internet bike company had with Gudang
detachment of Hangzhou Municipal Administrative and Law Enforcement Bureau and through
the inquiry with several staffs from the internet bike company. At last, the user interviews are
conducted with different kind of users. The participants include 11 college students, 10 working

class people, 3 tourists (See Table 4.1).

Interviewee Type Number of interviews Time

Hangzhou Transportation Bureau

(Government entity A} 1 On Oct 20th

Hangzhou Municipal Administrative
and Law Enforcement Bureau 2 On Oct 18th and Oct 19th
(Government entity B)

Traffic police detachment of
Hangzhou Public Security Bureau 1 On Oct 19th
(Government entity C)

Public bike company 1 On Oct 25th

Internet bike company 1 On Oct 19th
Researcher A 1

Researchers Both on Oct 27th
Researcher B 1
Student (Type A) 11
Users The Working Class 10 From Oct 16th to Nov Sth
(Type B)

Tourist (Type C) 3

Table 4.1. An overview of the type and number of the interviews

In this research, the expert interviews were mostly recorded by hand, while the user interviews
were mainly recorded by recorder pen. The interview results were recorded in Chinese and later
translated into English. For the user interviews, the results are sorted and distinguished into four
different categories depending on the user type, which includes students, the working class,
tourists and non-users. The interview information referenced in this report are illustrated in
Appendix C.
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Chapter 5

5. The MLP Analysis

The three levels of internet bike development have been distinguished in section 4.1.1. While the
landscape mostly includes the trends and changes at the city (Hangzhou) and the national level,
the regime refers to the Hangzhou mobility and the niche is the internet bike rental in Hangzhou.
In this chapter, the landscape and the regime are firstly analyzed based on the pre-defined
indicators. The landscape analysis is conducted in section 5.1 while the regime analysis is
conducted in section 5.2. The conclusion is drawn in section 5.3. The outcomes from this chapter
could answer the sub-question: What are the external factors that have an influence on the
development of the internet bike rental in Hangzhou?

5.1 Landscape analysis

The internet bike rental emerged in 2016 as a national phenomenon. There are several
Landscape characteristics that have facilitated the introduction of internet bike. But there are
also some characteristics that stabilize the current regime and might form a potential barrier to
the internet bike rental. In this section, the trends and changes at the landscape level are
identified from the perspectives of the macroeconomic development, the macro-political
development, the environmental conditions, and the societal and cultural changes.

5.1.1 Macroeconomic development

On the national level, China has enjoyed a rapid economic growth since the implementation of
the economic reform (the "reform and opening-up" policy) in 1979. From 1979 to 2004, the
average annual gross domestic product (GDP) growth rate reached the astonishing 9.6% (National
Bureau of Statistics of China, 2017).

However, in recent years, the high GDP growth rate has shown signs of slowing down. In 2016,
China's GDP growth rate was 6.7 %, which is the slowest in 26 years (National Bureau of Statistics
of China, 2017). Due to the trade protectionism and " manufacturing return" trend in the
developed countries, the heavy dependence of China's economy on the investment and exports
began to become a problem. Restructuring the economy to generate new internal momentum
becomes more and more urgent (Economic daily, 2017).
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5.1.2 Macro-political development

Several guiding opinions have been published at the national level that is relevant to the internet
bike development. These guidelines reflected the national government's attitudes on several
aspects but are all considered to be favorable to the internet bike development (iReaserch, 2017).

Firstly, the national government has the intention to stimulate the development of urban public
transport system. The State Council of China published the "Guiding Opinions of the State Council
on the Priority Development of Urban Public Transportation" in 2012 ( The General Office of the
State Council, 2013). Stated in the Guiding Opinions, the national government is concerned about
the urban transport development can't keep up with the development of urbanization. The
government considers the urban public transport has the advantages of energy-saving,
environmentally-friendly, and the ability to alleviating the traffic congestion, which should be
advocated and developed in priority (The General Office of the State Council, 2013).

Secondly, the national government also encourages the development of the private economy. In
2013, China removed the minimum capital requirements (30,000 Yuan) for registering a limited
liability company (Wei and Yu, 2013). This measure combined with other reforms lower the
threshold for business startups. In 2015, The State Council of China issued the "Guiding Opinions
on Expanding Makerspace and Promoting Innovation and Business Startups by the General
Public" with the aim to promote business startups and create job opportunities by providing
support to startup companies in eight aspects including improving public service, providing
financial support and refining financing mechanisms, etc (Gov.cn, 2015).

5.1.3 Environment conditions

The current environmental issue in China has drawn a lot of public attention. Serious air pollution
is on the top of those issues. The current smog problem not only induces the visibility or traffic
issues but most important of all, endangers the health of every people who live in the cities. For
different cities, the main contributor to the smog problems differs. According to results from the
source apportionment of the smog in nine Chinese cities, The main contributor of the smog in
Beijing, Hangzhou, Guangzhou, and Shenzhen is the exhaust from the motor vehicle; in
Shijiazhuang and Nanjing is burning coal; and in Tianjin, Shanghai and Ningbo are flying dust,
mobility and industrial production (Beijing morning post, 2015). But no matter in which cities, the
exhaust produced by the motor vehicle is always one of the main contributors to the air
pollution.
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According to the government statistics, the situation is getting better, which partially thanks to
the tough action on the removing and reallocation of the heavily polluting factories and the
construction sites (Fullerton, 2017). As for Hangzhou, The average density of PM2.5 of Hangzhou
was 49 micrograms per cubic meter in 2016, which witnessed a 14% reduction on the PM2.5
figures in 2015 (Sun, 2017). However, the overall air qualities of the cities of China still need a big
improvement to meet the worldwide standard (as shown in Figure 5.1 ).

5.1.4 Societal and cultural changes

One of the most distinguished societal and cultural factors that stimulate the internet bike
development is the increase of mobile payment use. Mobile payment refers to the payment
processes performed by mobile devices. The surging growth of mobile payment comes off a solid
base of smartphone users. According to the statistics from Flurry, China was the world fastest
growing smart device market in 2011 and had overtaken the US to become the biggest
smartphone market in 2012 (Holt, 2017). It is said that the smartphone penetration rate in China
( the ratio of the total number of sold smartphones to overall mobile phone users) had reached
around 40% in 2016 and still keeps a steady growth rate (Holt, 2017).

More and more people in China are adopting this cashless payment method. "The 39th Statistical
Report on the Internet Development in China", which was released by China Internet Network
Information Center, showed that China's mobile payment users have reached 469 million in
December 2016 with an annual growth rate of 31.2% (Li, M., 2017). The emergence of the mobile
payment has substantially changed the payment behavior of Chinese people and stimulated the
development of a series of internet industries. Especially, Hangzhou has one of the best
developed mobile payment environment in China, which is mainly because Hangzhou is where
the e-commercial giant Alibaba located. It is said Hangzhou is the first city in China to realize
mobile payment in its metro and public bus system (Xinhua, 2017).
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5.2 Regime analysis

The current social-technical regime that the internet bike niche embedded mainly involves the
Hangzhou mobility regime. The current Hangzhou transport system consists of two main modes
of transport. Except for the private cars, there is also public transport which includes metro and
bus. Overall speaking, the current Hangzhou mobility regime is still dominated by the automobile
but is witnessing a trend of increasing share of public transport. The main focus of this section is
to analyze the regime stability from aforementioned three aspects: market and user practice, the

industrial development and the road infrastructure.

5.2.1 Market and user practices

The private car market in Hangzhou is huge. In 2007, the number of registered private cars had
exceeded 1.32 million, in which 402.7 thousand were registered under the urban area of
Hangzhou (Sun, 2015). In March 2013, the number of private cars in Hangzhou urban area had
exceeded 1 million and the average private car ownership per three people is one (Zj.sina., 2015).
Since then, Hangzhou had replaced Beijing and became the city in China with the highest private
car ownership per capita (Zj.sina., 2015). These statistics show that the citizens in Hangzhou still
prefer private cars as their main travel method. Hangzhou is a metropolis with a large urban area.
In Hangzhou, a large number of enterprises are located in Binjiang district, which has relatively a
long distance from the central urban area, such as Shangcheng and Xiacheng districts (see Figure
1.3). Due to this, the benefits of cars such as high speed, convenience are considered more
attractive to the white-collar workers (Geels, 2012). Besides, there are also several societal and
cultural factors that help to stabilize the current automobile regime. Due to the steady economic
growth, private cars have replaced bikes and becomes the new symbol of wealth and social status.
In the cities like Hangzhou, the car is one of those "must haves" and has become a necessity for
marriage. Besides, It is believed that the current dominant user preference is still inclined to
private ownership rather than collective use (Geels, 2012).

Compared to the dominance of the private cars in Hangzhou transport market, the percentage of
people taking public transit in Hangzhou is only around 20% in 2013 (Chinanews.com, 2013). The
current insufficient development of Hangzhou public transport system is the main reason. Firstly,
the metro system of Hangzhou is still under construction. Hangzhou is currently only operating
three metro lines (Hangzhou Metro, 2017). These three metro lines are mainly operated in the
central districts (Xiacheng district and Shangcheng district) (see Figure 1.3). The coverage of
metro system in the rest districts in Hangzhou hasn't been fully realized. Secondly, Hangzhou
citizens are also not satisfied with the current Hangzhou public transport system. According to
Chen and Yu (2016), the citizens believe the interval between bus runs was too long in the rush
hour, which can't keep up with high passenger flows. Besides, the study also found that the speed
of the bus is not fast enough due to the bus lanes were sometimes occupied by other vehicles.

However, there are still some positive factors for the public transport development in this aspect.
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Due to the unoptimistic traffic conditions, the government of Hangzhou has implemented the
traffic restriction that aims at relieving the traffic pressure in the rush hours. This measure to
some extent has forced private cars users to choose the public transport. According to Bendibao
(2017), the traffic restrictions come into effect during 7:00-9:00 and 16:30-18:30 on every
workday in the central area of Hangzhou city, which is based on the last digit of license plate
numbers. For example, on every Monday, the cars with the last digit of one and nine are
forbidden to enter the central urban area during the aforementioned time.

5.2.2 The Industrial development

The development of automobile industry is highly driven by the market demand. As
aforementioned, Hangzhou's economy is doing well. The steady growth of households income
enhances the residents' consumption capacity, which stimulated the development of automobile
industry and attracted many national and international automobile manufacturers to set foot in
Hangzhou. According to Geels (2012), the automobile regime could be locked through a strong
network of the different industrial actors. In Hangzhou case, although the production of cars does
not necessarily happen in Hangzhou, It is reasonable to state that these automobile
manufacturers have formed a close cooperation with their suppliers and thus ensure a steady
supply of various kinds of cars.

Most of these automobile manufacturers have opened their retail shops in Hangzhou. These
shops, normally called 4S shop in China (Sale, Spare part, Service, and Survey), provide the
services including vehicle sales, spare part supply, after-sales service (maintenance), and
feedback collection (Autohome.com.cn, 2014). The automobile manufacturers also collaborate
with local insurance companies and local banks to provide customers with the options of
different auto insurances and paying in installment. Apart from the aforementioned 4S shop,
various kinds of third party repair shops also provide a wide range of decoration and
maintenance service for all kinds of cars. It is believed that the strong network formed by these
industry actors significantly ensures the stability of Hangzhou automobile regime.

Compared to the well-developed automobile industry, the public transport industry is still at an
early stage but are enjoying a surging growth. Hangzhou government provides solid financial and
policy support to the construction of the public transport system. As aforementioned, Hangzhou
metro system currently only consists of three metro lines. Although most of the metro
construction is still underway, It is expected that Hangzhou would establish a more
comprehensive metro system within five years from now on (Hangzhou.gov.cn, 2017). The
government plans to realize the construction of 10 lines in the city of Hangzhou before the year
of 2022. At that moment, the metro system would sufficiently connect the city center with
Gongshu, Xihu, Binjiang and Xiaoshan district. Besides, a steady growth could also be expected
from the bus system, especially for the development of Bus Rapid Transit. The first Bus Rapid
Transit Line (Line B1) started operation from April 26, 2006. After that, there have been B2, B3,
and B4 in total four lines until 2011 that operated 160 vehicles and owned 126 stations with the

operating distance of 81.4 Km. It is expected that 10 BRT lines would be established with the
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overall operating distance of 218 kilometers by the year of 2020 (Hangzhou Public Transport
Service, 2017).

Besides, the general policy environment in Hangzhou is considered to be favorable to the
construction of public transport. According to Chen (2015), Hangzhou government now has set
up its strategic goal of developing public transport system as "Five in One", which the "Five"
includes urban rail transit(metro), public bus, taxi, public bike and water bus. This strategy
identifies the overall approach of constructing public transport as metro and bus serving as the
backbone while other three modes serving as the add-ons. It indicates that the priority of public
transport construction is given to the public transport with high carrying capacities, such as

metro and bus.

5.2.3 Road Infrastructure

The urban road infrastructure of Hangzhou has been developed in a manner to adapt more and
more private cars. However, according to Sun (2015), there is a tension between the increasing
number of private cars and the limited road resources. The difficulties in driving and parking in
the urban area in Hangzhou have become more and more serious. The construction of the basic
road infrastructure had gradually shown the inability to catch up with the substantial increase of
the private cars (Sun, 2015). Similar to other major cities in China, Hangzhou also suffered from
serious traffic congestion, which has become a normal phenomenon and has shown the trend to
develop from the city center to the suburb area (Guo et al, 2011). According to the statistics from
Gaode map (2016), among the 60 major cities in China, Hangzhou ranked as the 8th congested
city in China (Guangzhou as No.10, Shanghai as No.11). The traffic congestion surely becomes a
potential threat to the stability of the automobile regime in Hangzhou.

Overall speaking, the current condition of road infrastructure in Hangzhou is favorable to the
cycling. Compared to other cities in China, Hangzhou has the relatively well-planned urban road
infrastructure that provides clearly dedicated and separated bike lanes on the major road. In a
survey conducted by Tan et al (2015) to investigate the condition of the bike lanes in 12 cities in
China, Hangzhou has the above average bike-lane-equipped ratio and also good performance on
the bike lane condition and maintenance. The survey, which was conducted in 2015, compared
the bike lanes construction in 12 cities. In the 368 roads that investigated in Hangzhou, there
were 139 roads that were equipped with bike lanes, which indicates the bike-lane-equipped ratio
as 37.8%, compared with Shanghai (39.4%) and Beijing (34.8%). Besides, the Hangzhou bike lanes
are also considered to have the top performance in terms of the partition of the bike lane and
the parking area designation (Tan et al, 2015).

Besides, the government also has shown a positive attitude. According to Hang and Jun (2011), in
2007, Hangzhou government proposed the construction of the slow traffic system. Hangzhou is
one of the earliest cities in China to start the construction of urban slow traffic system. Slow
traffic system refers to the transport system that includes walking and slow-speed non-motor

vehicles. The aim of implementing the slow traffic system is to change people's reliance on
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private cars, which advocates people to adopt the multi-system transport such as " walking plus
biking" or " biking plus bus" (Hang and Jun, 2011). According to Yu et al (2009), in the "Hangzhou
Slow Traffic System Planning" published in 2008, the government proposed the idea of
constructing a comprehensive network of non-motor vehicle lanes including 59 broadwise bicycle
corridors and 66 endwise bicycle corridors by the year of 2020 with the total length of 1130 km.
It is expected that these non-motor vehicles could closely connect with the urban railway transit
system, Rapid Bus Transit system and regular bus system in the future. One emphasis of the
Planning is to construct slow traffic system in the key scenic areas and alongside the river. For
instance, the government proposed the construction of 25 non-motor vehicle lanes with a total
length of 65 km around the West Lake scenic area. The government expected that these
non-motor vehicle lanes could combine with the footpath to provide a safe and quiet vibe to the

surrounding area of the West Lake (Yu et al, 2009).

5.3 Conclusion on the regime and landscape analysis

The appearance of the internet bike in China could be seen as a result of several landscape
changes. The prevalence of mobile payment paved the way for the sudden emergence of the
internet bike system. To conclude on the regime and landscape analysis, it is believed both
landscape and Hangzhou mobility regime offer a favorable environment for the development of

the internet bike rental.
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Figure 5.2. Multi-level perspective on internet bike system in Hangzhou (Adapted from Geels, 2007)
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At the landscape level, a number of landscape factors are considered to be favorable to the
development of the internet bike rental, such as the supportive national policy, the needs for
new economic momentum and the growing environmental concerns. At the regime level,
although the current Hangzhou mobility regime is locked by the steady user demand of private
cars and well-developed automobile industry. The future Hangzhou mobility regime is considered
to be positive for implementing the internet bike system due to the increasing traffic pressures,
surging growth of public transport and well-planned urban slow traffic system. Figure 5.2 is made
to clearly illustrate the main landscape and regime characteristics. It is believed that the internet
bike rental currently is adopted as a part of the public transport system in Hangzhou mobility
regime.
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6. Niche analysis

Strategic niche management is applied to analyze the development of the internet bike rental in
Hangzhou. In this chapter, the historical development of the internet bike rental in Hangzhou is
first analyzed in section 6.1, which is divided into two phases. The current development of the
internet bike rental is the focus of this study and is elaborated and analyzed in section 6.2. The
issues in the current development of the internet bike rental and the suggestions are identified in
section 6.3. The outcome of this chapter could be used to answer the sub-questions: Who are the
stakeholders involved in the internet bike rental and how did these stakeholders foster the
development of the internet bike rental? What issues does the current internet bike rental
encounter and how could these issues be solved?

6.1 Historical development of the internet bike rental

6.1.1 The first phase

The first phase started from September 2016 when ofo started to operate on the campus and
ended when Qibei (another internet bike company) started to operate internet bike system in
Hangzhou city in November 2016. In this phase, the internet bike system was only operated on

campus.

Network

As the initiator of the dockless bike-sharing business, ofo is also the first company that entered
Hangzhou. Their operation started from September 2016, but initially only on campus (Zhang,
2016). The users (students and faculties) and the bike company (ofo) were the only stakeholders
since the company only provided bike rental service to the college students and staffs. A few
maintenance staffs were designated to manage the maintenance and redistribution of the bikes
(Wang, F., 2017). The small-scale operation didn't draw much public attention since the internet
bike system hasn't caused any troubles to the society.

Expectation

There was hardly any shared expectations between the users and ofo. According to Wang, F.
(2017), ofo raised a high expectation that the internet bike could offer an alternative mode of
travel on campus, provide more clean and comfortable campus environment, and eventually
stimulate the students sharing their own bikes. ofo had a clear strategy on how to realize this
expectation. Their short-term strategy was to release more bikes, the mid-term strategy was to
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clean out the abandoned bikes to provide more comfortable campus environment, and the
long-term strategy was to enhance the collaboration with the students to promote them sharing
their own bikes (Wang, F., 2017). However, this expectation is mainly based on company's wishful
thinking and wasn't shared by the students. The students only saw the internet bike as a good
alternative travel method for the short tips on campus but had no intention to share their own
bikes.

Learning

During that time, the internet bike company didn't have much experience with the operation of
the internet bike system. According to Wang, F. (2017), most of the lessons in this phase were
related to the management of the location of the bikes, which includes allocating and
redistributing of the bikes based on the demand in different places. The fluctuant demand and
irregular flow pattern of the bikes caused the imbalance of the bikes in different places. In order
to ensure there are enough bikes in the places where the demand is high, a number of
operational staffs needed to collect the bikes by themselves and redistribute the bikes to
different places based on the calculated demand. However, the management method was quite
conventional back to that time. Because the bikes were not equipped with GPS chip, the
collection of the bikes consumed a lot of human resources (Wang, F., 2017). But thanks to the
system was operated in a relatively closed and small environment, the students (interview with
user type A, 2017, see quote 1, Appendix C) recalled that most of the bikes are managed and
placed in a good order.

6.1.2 The second phase

The second phase started from November 2016 when more bike companies joined the market
and started to operate in Hangzhou city. This phase ended in March 2017 when the parking of
the internet bikes caused serious traffic issue and the government started to regulate the
development of the internet bike rental. During this phase, the internet bike companies still lead
and dominate the development of the internet bike rental.

Network

On Nov 3, 2016, Qibei Tech, a local bike-sharing startup, became the first company to operate this
dockless designed bike system in Hangzhou city (Qibei official, 2017). The explosive growth of the
internet bike companies in Hangzhou started from the beginning of 2017, several internet bike
startups began to launch their bikes in Hangzhou city, including Haluo Bike (January 2017); ofo
(February 2017), Xiaoming bike (February 2017) (Tang, Zhou and Zhang, 2017). In the earlier
phase, all these companies were putting a lot of efforts to increase their market shares by
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increasing the number of their bikes. Their potential users were no longer limited to the students,
which all the Hangzhou citizens got access to the internet bikes. It is believed that the internet
bike companies and the users were still the dominant stakeholders in this phase.

During that time, Hangzhou government held a wait-and-see attitude and had no intention to
build a close relationship with the bike companies. This caused the internet bikes (especially the
bike parking) were managed in a rather passive manner. The Hangzhou Municipal Administrative
and Law Enforcement Bureau (the subordinate body of Hangzhou Municipal Commission of City
Administration) and the Traffic police detachment of Hangzhou Public Security Bureau are the
only two government entities that have some relations with the internet bike rental. The law
enforcement officials from these two government entities occasionally confiscated the illegally
parked bikes if the bikes had affected the traffic (Chen, 2016). Back to that moment, the
government hadn't established a comprehensive system for the management of the internet
bikes, most of the currently involved government entities were outsiders. Besides, a wide range
of media coverage hadn't started since the problem wasn't very serious at that moment. Most of
the researchers also hadn't actively involved in this phase.

Expectation

In this phase, the expectation of the market potential of the internet bike was high which
attracted a lot of investments for these internet bike companies (iResearch, 2017). Many bike
companies started to launch their bikes in Hangzhou. They raised the expectation that the
internet bike could solve the problem of last mile connection to the major transit
(Finance.sina.com.cn., 2017). More specifically, the internet bike companies in Hangzhou
expected the internet bike system would corporate with the public bike system to construct a
more comprehensive bike sharing system in Hangzhou (Wo men yuan zhuo hui, 2016).

The internet bike companies were putting a lot of efforts on advertising the idea of "sharing".
During that time, the internet bike was called "shared bikes", which the companies acclaimed
that the bikes could offer an effective solution to the traffic congestion and environmental
emission caused by the excessive use of private cars. This expectation was shared by most of the
Hangzhou citizens. They held a positive attitude towards the internet bike system and believed
that this newly-emerged bike sharing system has the potential to bring positive social and
environmental impact (Wo men yuan zhuo hui, 2016). However, a few researchers doubted the
expectation raised by the internet bike companies, they had pointed out that potential problems
(bike parking, safety) would emerge in the operation of the internet bikes system (Wo men yuan
zhuo hui, 2016).

Learning

Due to the super cheap price and the extreme convenience the internet bike system brought, the
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internet bike rental attracted a huge amount of the users immediately, which promoted the bikes
companies to push a massive plan of bike manufacturing. The learning in this phase was mainly
focused on the technical aspect of the bikes. Different companies had generated different lessons
on this aspect, but more or less, the lessons on this aspect include more advanced bike lock
(faster unlocking time), lighter bike weight, new braking system and more resistant tires (Han,
2016).

Take ofo as an example, according to Kejiquannei (2017), the first generation of ofo's bike didn't
distinguish it from the regular bike. It is worth noting that the bike lock in this generations is the
mechanical lock, which wasn't equipped with any information technologies (see Figure 6.1). By
scanning the QR code in the front of the bike, the combination of the lock will be displayed on
the users' smartphone, which the users have to manually line up the numbers to unlock the bike.
One drawback of this kind of lock is the combination of each lock is fixed. So if the user does not
realign the lock, the next user could use the bike directly. This lock had caused many problems
since the users could more easily take the bike for personal use. After several times of
improvements, now this kind of lock has gradually been eliminated. The smart lock was applied
which can open automatically after scanning the QR code. Besides, the following generation of
ofo's bike was also equipped with GPS chips, enabling the users to easily find the nearby bike
through the map feature in its app. (Kejiquannei, 2017). Besides, Some of the lessons related to
the technical aspect of the bike were stimulated by the complaints from the users. For instance,
according to (Alexa, 2016), Mobike had launched an improved version of their bikes - "Mobike
Lite". This new version of their bikes is cheaper and lighter which was stimulated by the users'

complaints of the bikes are too heavy to ride.

A
Y

Figure 6.1. The combination lock applied on the ofo's bike (Pictured taken by author)

There were not many lessons learned from other aspects in this phase. According to Wo men
yuan zhuo hui (2016), most of the researchers and citizens hold a welcoming but cautious
attitude since they were not familiar with this newly-emerged bike sharing system. There were
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some lessons learned from the industrial development aspect. For instance, Qibei decided to
release the first batch of their bikes in the relatively remote areas (Binjiang district) to avoid the
face-to-face confrontation with the public bike system (Wo men yuan zhuo hui, 2016).

6.2 Current development of the internet bike rental

The current development of the internet bike rental started from March 2017 when Hangzhou
government began to actively participate in the management of the internet bike rental. In this
phase, the government has become the dominant actor and exerts a great influence on the
development of the internet bike rental.

6.2.1 Network formation

Network Dynamics

The current development of the internet bike rental (the third phase) started from the end of
March when the internet bike system caused serious traffic problems. On March 26, 2017,
thousands of internet bikes poured into the West Lake scenic area: Hangzhou's most famous
tourist attraction. These bikes were parked outside the south entrance of Su Causeway which led
to massive traffic jam lasting for an hour (CZTV, 2017). It was not just an accident. In Qingming
Festival, the internet bikes again besieged the surrounding area of West Lake and caused serious
traffic congestion (CZTV, 2017). These issues had attracted a lot of attention from the local media
and the researchers in the relevant field. Besides, Hangzhou government also realized the
seriousness of these issues and started to play an important role in the development of the
internet bike system. The currently involved government entities include Hangzhou
Transportation Bureau, Hangzhou Municipal Commission of City Administration, and Hangzhou
Municipal Bureau of Public Security.

It is evident that the media in Hangzhou has become the driving force of letting the "internet bike
problems" being seen. The constant coverage of these problems by the local media raised the
social awareness and stimulated the active participation of the researchers. Based on Wo men
yuan zhuo hui (2017a), the peak of the researcher's participation was in April 2107. Back to that
time, a lot of researchers brought up their proposals and suggestions about the management of
the internet bike rental to Hangzhou government. The reason is that it was the time when
Hangzhou NPC & CPPCC meeting was held. These two annual meetings provided a good platform
for researchers to articulate their opinions about the future management of the internet bike
rental. However, after April, most of the researchers (mostly the members of Hangzhou
committee of the CPPCC) are no longer paying as much as attention to the internet bike rental.
When these two meetings were over, most of the researchers lacked the motivation of
continuing carrying on the research on the internet bike rental.
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More internet bike companies entered Hangzhou during that time. Another internet bike industry
leader Mobike entered Hangzhou in April (Yang, Q., 2017). The tripartite confrontation of three
internet bike companies (ofo, Mobike and Haluo bike) began to take shape. The peak of the
number of the internet bike companies was in July when there were in all 9 internet bike
companies in Hangzhou (Yang, Y., 2017). The number of bikes was also increasing at an
astonishing speed. Until July 2017, there were in total 418 thousand internet bikes that had been
released in Hangzhou (The office of Hangzhou internet bike management leading group, 2017).
Due to the serious parking issue, the internet bike companies are forced to take care of the bike
parking. They started to hire more maintenance staffs and the people from logistics companies to
manage the distribution and the parking of the bikes, especially during the public holiday and in

some busy areas.

The future dynamic of the network could be referred to as more government entities would be
involved and more internet bike companies would leave the market. Firstly, because of the urgent
need to resolve the negative societal impact caused by the internet bike rental, more and more
government entities would be expected to be involved in the internet bike rental niche.
According to The office of Hangzhou internet bike management leading group (2017), it was said
that, in the future, Hangzhou Municipal Quality Supervision Bureau would start to drafting the
quality standard for the internet bike. Besides, Hangzhou Municipal Market Supervision
Administration might also participate in regulating the internet bike market (Hangzhou

Transportation Bureau, 2017).

However, on the other side, it is evident that more and more internet bike companies would
leave Hangzhou. The market competition between internet bike companies is cruel. Not all the
companies have the sufficient financial resource to survive. When ofo, Mobike and Haluo bike
take up the majority of the market shares, other small companies began to quit this market.
While some of these small companies started to do other business, the rest of them went
bankrupt. Qibei, the first internet bike companies that operated in the Hangzhou city, had already
left the internet bike renting business and devoted themselves to the research of the smart bike
lock (Tang, 2017). At the national level, more and more internet bike companies had gone
bankrupt due to the lack of sufficient financial resources (Xin, 2017). It is believed that the

number of internet bike companies in Hangzhou would also be decreasing at the same time.

Network composition

Firstly, to understand the current network composition of the internet bike niche in Hangzhou, a
stakeholder analysis was performed. Except the investors and bike manufacturers at the national
level, in the case of Hangzhou, the current stakeholders include: 1) the internet bike companies
(ofo, Mobike and Haluo Bike); 2) the government entities that participated in the management of
the bikes (including Hangzhou Transportation Bureau, Hangzhou Municipal Commission of City
Administration, Hangzhou Municipal Bureau of Public Security); 3) the public bike company in
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Hangzhou; 4) the researchers and institutes that have an interest in internet bike or collaborate
with the internet bike companies; 5) the users of the internet bike; 6) Hangzhou citizens who are

not the users of the internet bike; 7) local media; 8) the logistic companies.

Investors

These investors of these bike sharing startups are some big names in IT business as well as some
venture capitalists. To name a few, the investors of ofo include Alibaba, ride-hailing giant Didi
Chuxing and Ant Financial, while the investors of Mobike include Tencent, Warburg Pincus, and
DST Global. Among all these investors, Alibaba and Tencent are the leading ones behind ofo and
Mobike respectively. Although they are not among the first batch investors, they both are
committed to a large amount of investment and do shape the competition because of their great
influence (Liu, j., 2017; Sina Tech, 2017). Suddenly, the competition between two start-up
companies become the competition between two most established IT enterprises in China. Apart
from the capital investment, Investors like Alibaba, Tencent and Didi Chuxing also allowed their
users to rent the internet bikes using their platforms. For instance: you could find rent a Mobike's
bike using Wechat app (published by Tencent) or find an ofo's bike through Alipay app (published
by Alibaba).

Bike manufacturers

According to Li, R. (2017), different companies may collaborate with different bike manufacturers.
But most of them opt for collaborating with some big names in the traditional
bike-manufacturing industry, such as Flying pigeon, Foxconn, Tianjin Aima, etc (Table 6.1). It is
believed that the previous prosperity of the bike industry in China laid a solid foundation for the
emergence of the internet bike rental since a number of traditional bike manufacturers are left
which provide enough productivities to satisfy the huge demand from the internet bike
companies (Li, R., 2017).

The expected bike yield in 2017
Mobike ofo
Manufacturer Yield (ten thousand) Manufacturer Yield (ten thousand)
Tianjing Aima 500 Tianjing BATTLE 1300
Fuxconn 560 Flying Pigeon 480
Self-producted 500 Self-producted 0
In total 1560 In total 1780

Table 6.1. The expected bike yield in 2017 of Mobike and ofo (Li, R., 2017)

The internet bike companies
Another biggest internet bike startup Mobike entered Hangzhou in April (Liu, Y., 2017). The
current internet bike market in Hangzhou has already formed a tripartite confrontation, which
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ofo, Haluo Bike, and Mobike become the key players. These three internet bike companies
occupy the majority of the internet bike market in Hangzhou (Wo men yuan zhuo hui, 2017c).
They become the target groups in this research.

The government entities

There are three government entities currently involved in the internet bike rental niche, namely
Hangzhou Transportation Bureau, Hangzhou Municipal Commission of City Administration, and
Hangzhou Municipal Bureau of Public Security.

1) Hangzhou Transportation Bureau:

Stating on the official website of Hangzhou government (Hangzhou China, 2017), Hangzhou
Transportation Bureau is responsible for formulating the development strategies and the sector
policies of Hangzhou traffic and transportation. They take care of drafting local regulations about
transportation administration and are responsible for supervising the implementation of these
regulations. Their duties also include the supervision of citywide transportation market which
includes the market of all the road and water transportation (Hangzhou China, 2017). With
regard to regulating the internet bike system, Hangzhou Transportation Bureau is taking the lead.
They are in charge of the relevant regulation drafting and are also responsible for facilitating the
coordination between the government entities on this issue (Hangzhou Municipal Government,
2017).

2) Hangzhou Municipal Commission of City Administration:

Hangzhou Municipal Commission of City Administration is responsible for formulating and
implementing local development strategies and plans that are relevant to the city administration.
Their daily jobs include the management of the urban infrastructure construction, public utilities,
city outlook and environmental sanitation (Hangzhou China, 2017). With regard to regulating the
internet bike system, Hangzhou Municipal Commission of City Administration is responsible for
supervising and regulating the bike parking on the footpath. They are also responsible for the
designation of parking places for the internet bikes (Hangzhou Municipal Government, 2017).

3) Hangzhou Municipal Bureau of Public Security:

The responsibility of Hangzhou Municipal Bureau of Public Security is undertaking the national
and municipal regulations about public security, drafting local regulations, and carrying out the
work on the public security in Hangzhou. In respect of transportation, the responsibility of them
is to safeguard traffic security, handle traffic accidents, and organize and supervise the traffic
order (Hangzhou China, 2017). With regard to regulating the internet bike system, Hangzhou
Municipal Bureau of Public Security takes charge of regulating the bike vandalism and the illegal
acts related to cycling or the bike parking on the road (Hangzhou Municipal Government, 2017).

The public bike company

As aforementioned, Hangzhou is renowned for its well-established public bike system. The public
bike service is an important part of Hangzhou's "Five in One" public transport system. Hangzhou
Public Transport Bicycle Services and Development Co., Ltd (hereinafter referred to as "public
bike company") is the wholly-owned subsidiary company of Hangzhou Public Transport Group. It
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is responsible for the construction, operation, and management of the public bike system
(Hangzhou Bicycle Service, 2012). To use the public bikes, a city IC card or a citizenship card is
required.

The researchers

Internet bike system has caused a lot of debates among the researchers in the relevant field. At

the national level, there are several institutes and universities that collaborate with the internet

bike companies with the aim of cultivating talents and publishing quarterly industry reports

(Chinanews.com, 2017). In the case of Hangzhou, there are several independent researchers

involved in the internet bike rental niche. The composition of the researchers is:

® The members of the Hangzhou committee of the CPPCC (Chinese People's Political
Consultative Conference). The local committee members of the CPPCC are recommended
and selected by the government on the provincial level, which involves the representatives
with the different political backgrounds (The national committee of the CPPCC, 2011).

® Professors from the universities or relevant institutes. The active researchers in this field
include Prof. Wu from Zhejiang University of Technology and Prof. Zheng from Zhejiang
University school of management.

Users

Since there is no evident obstacle of using the internet bike, the market potential of the internet
bike rental is huge. The majority of the bike users are young male adults with the average age
range of 26-35 (iResearch, 2017). Tourists are also keen to use internet bikes since the internet
bikes are more convenient and don't require the city IC card or the citizenship card. The
non-users are normally the elderly people. No matter the users or non-users, they are all involved
in the internet bike rental niche in Hangzhou. Because of its societal impact, the internet bike
system inevitably affects everyone who currently lives in Hangzhou.

Local media

The local media in Hangzhou also began to participate in the internet bike rental niche. Both the
local television and the local press have started to pay attention to the internet bike rental when
the parking issues of the internet bikes caused serious traffic problems. Their role can be
identified as the network facilitator who builds the connection between the government entities
and the rest main stakeholders.

The logistics companies

The logistics companies are responsible for the transportation of the bikes. As aforementioned,
the bikes are mainly manufactured elsewhere in China. So normally, they would be transported
by a third party logistics company from the production site to Hangzhou. Besides, the logistics
companies also take care of the redistribution of the bikes within Hangzhou.

To give an overview of the main participants in the internet bike rental niche. A stakeholder map
is drawn which includes all the aforementioned stakeholders. Their relations could be observed
from Figure 6.2. As shown in the figure, the bike companies provide the bike rental services to
Hangzhou citizens and collaborate with the local logistic companies to manage the bike allocation

58



and distribution. They receive venture capitals from the investors and acquire the bikes from
different bike manufacturers. The public bike company is the main competitor of the internet
bike companies, which they also provide bike rental service to Hangzhou citizens. Three
government entities are currently involved in the management of internet bike rental, including
Hangzhou Transportation Bureau, Hangzhou Municipal Commission of City Administration and
Hangzhou Municipal Bureau of Public Security. The researchers are involved in the internet bike
rental niche by articulating their ideas to the government entities through the facilitation of the
local media.

Figure 6.2. The core stakeholders of the internet bike niche (created by author)

Network alignment

Due to the seriousness of the bike parking issues, Hangzhou government started to take actions.
Hangzhou Transportation Bureau started to take the lead in the formulation of relevant
regulations. Hangzhou Municipal Commission of City Administration and Hangzhou Municipal
Bureau of Public Security also started to actively participate in the management of the internet
bike parking. They are starting to designate more parking places for the non-motor vehicles and
assign more people to manage the illegal parking (Wei, 2017). The interaction between different
government entities is well-managed. Hangzhou Transportation Bureau exclusively takes care of
the coordination between different government entities which ensures the knowledge and
information transferring. Within each government entity, the communication between the staffs
is facilitating by building Wechat groups. The people who notice a problem (such as illegally
parked bikes) would send a notification to this group so that other people could take action
sooner (interview with government entity B, 2017, see quote 2, Appendix C).
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Currently, the government, the companies, and the researchers have gradually formed a close
relationship which their communication was facilitated through their participation in TV talk
shows and several formal and informal meetings (Wo men yuan zhuo hui, 2017a). The Hangzhou
citizens (including users and non-users) also participated in some of these meetings. In these TV
programs and meetings, the researchers and citizens were able to transfer their knowledge and
opinions to the government entities as well as the internet bike companies. Besides, the
government used these meeting to explain their requirements (on the operation of the internet
bike system) to the internet bike companies. However, the motivation from the companies side is
limited, which negatively affected the quality of the interactions. Although the companies did
participate in these meetings, they were unwilling to comply with the requirements proposed by
the government or share any useful data. Due to the underlying competitive relationship
between the bike companies, many companies are really cautious about their information which
they have no willing to share with the others. For instance, as required, the companies should
accurately report the total number of their released bikes to the government. But It's widely
acknowledged that the number reported by the companies is not as accurate as it should be.
Even the government acknowledged that the real number of the bikes should be a lot more
compared to the current reported number. According to He (2017), the staff from the Xiacheng
District City Administration and Law Enforcement stated that " | know the real number (of the
bikes) is a lot more than (what they reported)." he said, "sometimes when we started to minimize
the number of bikes, the companies would say that their previous number is not precise."

At the district level, the bike companies form a closer and more genuine relationship with the
government, which their communication is facilitated by regular monthly meetings. For instance,
according to the interview with government entity B (2017, see quote 3, Appendix C), in Xihu
district, the responsible people from three major bike sharing companies (ofo, Mobike, and Haluo
Bike) are taking turns to report the situation of the management of the internet bikes to the
district government. The interactions in these meetings are more efficient due to the companies
are gaining more motivations. Each of the three companies is responsible for managing not only
their own bikes but all the bikes that are parked in the designated area for ten days every month.
So once they found that other companies did not comply with the rules, they are more willing to
report it to the government.

It is believed that the involvement of users and non-users to some extent promoted the
government to take more actions. Their complaints on the bike parking issue are normally
handled in priority (interview with government entity B, 2017, see quote 6, Appendix C). However,
their opinions are still scattered which need to be better managed and enhanced. Besides, there
are also problems in the interaction between users and bike companies. The interaction between
the users and the companies is quite limited due to the communication between these two
stakeholders were managed in a passive way. For example, the users who encountered a
malfunctioned bike need to manually report the problem by themselves. However, the users
might lack the incentive of doing so. According to the interviews with user type A, B and C (2017,
see quote 4, Appendix C), some of them stated that they won't bother to report the problem and
normally just change to another bike. Besides, it should be noted that although the public bike
company is the main competitor of the internet bike companies in Hangzhou, there is currently
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no tangible interaction (direct communication) between these two stakeholders.

Conclusion on the network analysis

Three government entities, three internet bike companies, the researchers, local media, public
bike company, logistic companies, and Hangzhou citizens have formed the stakeholder network
of the internet bike system in Hangzhou. In this network, non-users are involved but their
opinions should be better managed. The current communication between the researchers, the
government, and the internet bike companies are well organized. However, the quality of the
communication might be limited due to the companies are still competing for more market share
and lacking the incentive of sharing information. Besides, the communication between users and
companies is poorly managed. The future dynamic of the network could be referred to as more
government entities would be involved and more internet bike companies would leave.

6.2.2 Voicing and shaping of expectations

According to Wo men yuan zhuo hui (2017a), after the internet bike system had caused serious
traffic problems, the stakeholders were becoming less convinced by the promising future
proposed by the internet bike companies. Instead, the expectations about the social and
environmental impacts of the internet bike started to show some signs of turning negative.
However, most of the stakeholders still have the belief that the internet bike could contribute to
solving the urban traffic problems and environmental protection if it is well-managed (Wo men
Yuan zhuo hui, 2017a, 2017b, 2017c). This expectation stimulated a lot of learning processes,
which mainly focus on future policy drafting and how should the government supervise and
manage the internet bike companies. This expectation will be further elaborated in the Social and
environmental aspect section. Before that, the current expectations are first analyzed from

technical aspect, industrial aspect and policy aspect.

Technical development and infrastructure

First, on the technical aspect, the government has the expectation that the application of the
information technology could contribute to the effective management of the internet bike system
(Wo men yuan zhuo hui, 2017c). The government currently is in favor of two specific technologies,
which are the electric fence and monitoring platform. They have already started the pilot
experiments to test the effectiveness of these two technologies (Dushikuaibao, 2017).

Hangzhou is the first city to apply "monitoring platform" technology to the management of the
internet bike system (Wo men yuan zhuo hui, 2017c). Due to the fact that the companies
themselves lack the initiative to improve the management of the bike system, Hangzhou
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government had decided to connect the data of internet bikes (such as the position of each bike,
the number of the bikes and the trajectory of users riding the bike) to the monitoring platform.
This technology is also expected to supervise the capital (deposit) flow of the internet bike
companies in the future (Dushikuaibao, 2017). However, the experiment of this technology is still
in its initial phase. There haven't been any tangible results generated from it. Besides, the
connection of the data still needs the cooperation from the company side. The bike companies
themselves need to connect all their data to the platform, their incentives are still doubtful.

Another technology is the electric fence. It is believed that the nationwide application of electric
fence stimulated the creation of this expectation. However, the implementation of this
technology didn't generate many positive results, which will be further elaborated in the section
6.2.3. In fact, the result was quite negative. As for the implementation of electric fence in Beijing,
because the bike companies didn't have a well-established reward and penalty scheme, some of
the users still didn't have the intention to park the bikes in the designated area (Sina.com, 2017).

To conclude, the quality and robustness of this expectation are not optimal. The expectation of
alleviating the current regime problem by applying aforementioned technology is mostly driven
by the theoretical assumption. There haven't been many positive or tangible results generated
from the experiments. Besides, this expectation hasn't been widely shared by other stakeholders
(Wo men yuan zhuo hui, 2017). Although most of the researchers and users are supportive of the
application of these technologies, they are not fully convinced that these techniques could
improve the bike management. Some researchers and users held a " better than nothing"
attitude (Wo men Yuan zhuo hui, 2017c). Their expectations on these technologies still wait to be
enhanced by the learning results. It is still too soon to be optimistic that these technologies could
contribute to a significant improvement of the parking issues.

Industrial development

On the industrial aspect, there is a widely shared and acknowledged expectation, which is the
number of the internet bike companies operated in Hangzhou would decrease in the future. This
expectation has been confirmed by several stakeholders in different ways. Researcher A believed
the internet bike companies would be merged by the government in the future (interview with
researcher A, 2017, see quote 7, Appendix C). The government expected to see only one or two
internet bike companies would operate in Hangzhou, which the internet bike system and public
bike system would build a mutually reinforcing relationship in the future (interview with
government entity A, 2017, see quote 8, Appendix C).

This expectation has a negative impact on the companies' behavior. This negative vision has
induced the excessive competition between the companies and caused the bike parking issue
could not be effectively solved. The internet bike companies are afraid that they might lose and
are all trying to grab more market shares. This explains why the companies' strategies didn't align
with the government's requirements. For instance, one of the main business strategies of the
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internet bike companies is releasing more and more bikes to attract the potential users. That's
why even when the government had made it clear to the companies that no more bikes are
allowed to be released, the companies still tried to release more bikes privately.

This expectation is supported by several factors. Firstly, at the national level, the investors have
the intention to push ofo and Mobike into merger (Chen, Y., 2017). Although this intention was
denied by both companies, the people still believed in this cash burning battle won't last long.
One of the supporting evidence of this expectation is the merger between Didi Chuxing and Uber
China. These two Companies went to the merger after the government published the regulations
to regulate the E-hailing business (Li, 2016). Secondly, there have been several internet bike
companies that went bankrupt (Xin, 2017). The competition between these bike companies is
intense. As aforementioned, it is evident that the biggest two bike companies (ofo and Mobike)
are dominating the current market. The bike companies without sufficient fund have gradually
gone bankrupt (Xin, 2017). Thirdly, the researchers and the government all have the intention to
control the rapid expansion of the internet bike system in Hangzhou. They have a clear view of
what should be done. Such as the researchers had advocated that government to publish more
strict standards to evaluate the service of each company provides and eliminate the companies
that don't comply with the standard (Wo men yuan zhuo hui, 2017a, 2017b).

Government policy and regulatory framework

The current expectation on policy aspect is that more methods and regulations would be applied
and published by Hangzhou government in the future. This expectation is mainly supported by
the government attitude and actions. After the internet bike system began to show some issues,
the government has published several guiding opinions (regulations) and has taken different
measures to manage the bike parking (more in section 6.2.3). In the future, the government also
has the intention to publish more regulations to improve the performance of the internet bike
system. According to the interview with government entity A (2017, see quote 9, Appendix C), it
is expected that many other regulations to be published. These regulations involve the regulation
to enforce the registration of the bike, the regulation to force the companies to complete their
business registration in Hangzhou, and the quality standards on the internet bikes and the
services provided by the bike companies. However, no clear date was announced by the
government about when these regulations will be published.

Currently, the government doesn't think it is necessary to regulate the internet bike system with
the regulation with legally binding force (The office of Hangzhou internet bike management
leading group, 2017). Although the governments also want to see the problems caused by the
internet bike rental being reconciled, they believe that it is unnecessary to publish any legally
binding regulations at this moment when there are still many uncertainties in the market
(interview with government entity A, 2017, see quote 9, Appendix C). This factor might affect the
robustness of the expectation of more regulations being published in the future and limited the
restricting effect of the regulation on companies' behavior.
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Societal and environmental impact

As aforementioned, most of the stakeholders still believe that the internet bike system could be
extensively implemented in the city and could contribute to environmental sustainability and
solve the urban traffic problems if it is managed well. In another word, they hold an expectation
that the internet bike rental has the potential to be implemented on a large scale and exerts
positive environmental and social impacts at the same time (Wo men yuan zhuo hui, 2017c). This
expectation has been widely shared by most of the stakeholders. The government and the
companies all have clear strategies to help the healthy development of the internet bike system.

This expectation is supported by the many factors: Firstly, there is a common belief that the
internet bike rental itself is still an environmental-friendly and healthy travel method which can
also help to relieve the traffic pressure. The stakeholders learned that the current problem is
mainly caused by operating model of the bike companies which have the potential to be
improved. Secondly, this expectation is also enhanced by the encouraging attitude held by the
national government. As shown in the "Guiding Opinions" published by the national government,
the national government also acknowledges the potential positive impact that the internet bike
system could contribute to the urban transportation (The Ministry of Transport, 2017). Thirdly,
internet bike rental surely has provided a convenient method for the short distance travel and
has stimulated more people to take the public transport (Mobike white paper, 2017). Fourthly,
there is a shared expectation that the current illegal parking issue would be improved by the
government, which means that the citizens in Hangzhou would have a direct feeling that the
situation of the bike parking is better (The office of Hangzhou internet bike management leading
group, 2017).

However, it has shown some signs that this expectation (the internet bike rental has the potential
to exert a positive impact on environmental and social aspect) might not be very robust. Some
government entities, especially Hangzhou Municipal Commission of City Administration since
they directly manage the illegally parked bikes, are gradually losing faith because they have spent
many resources to regulate the internet bike system (Wo men yuan zhuo hui, 2017c). Besides, the
attitude of researchers also is not very supportive, such as Researcher A believed that the
dockless designed internet bikes could only cause trouble to the urban management (interview
with researcher A, 2017, see quote 7, Appendix C). This expectation is considered to be too
optimistic. Because there haven't been any proofs showing that the internet bike could be
successfully implemented on a large scale. The current profit model and the competition
between the companies all create potential barriers to realize this expectation. But overall
speaking, this expectation is not affected much by these negative factors and is still considered to
be positive to the development of the internet bike system.
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Conclusion on the expectation analysis

The current expectation on different aspects could be concluded as follows. Three widely shared
expectations are considered to have the most significant influence on the internet bike
development. First, most stakeholders still believe in that the internet bike has the potential to be
extensively implemented and bring positive social and environmental impacts. This expectation
hasn't been much affected by the current parking issues because the stakeholders believe that
the current problems are rather caused by the operational model than the bike system itself.
Secondly, the stakeholders also share an expectation that the number of the internet bike
companies would decrease in the future. This expectation has a good quality which is supported
by the actions of Hangzhou government and the landscape changes. However, this expectation is
considered to only intensify the competition between the internet bike companies. Thirdly, the
stakeholders also believe that there would be more methods and regulations published in the
future. Apart from that, the government holds an expectation that the application of the
information technology could have the potential to alleviate the illegal parking problem. However,
this expectation is mainly driven by the theoretical assumption and need to be validated by more

experiments in the real world.

In all, it is reasonable to conclude that Hangzhou government has a great influence on all these
expectations. It is evident that the future expectation is pretty much determined by the
government attitude and actions, which indicate that the government will gradually take over the
future development of the internet bike. However, the cooperation from the company side still
remain a problem, their actions would still differ from the government's requirements unless the
regulations with legally binding force are published in the future.

6.2.3 Learning Process

Technical development and infrastructure

The learning about the bike design was still continuing. While Mobike continued to launch their
new version of Mobike Lite, ofo still focused on the bike lock improvement. In November 2017,
ofo announced the release of the NFC smart lock and NB-loT internet smart lock. They stated the
new NFC lock can substantially reduce the time of unlocking the bike and the NB-loT technology
can contribute to enhancing the network signal (China.com, 2017). According to the interviews
with user type A (2017, see quote 10, Appendix C), It is interesting to note that the users
currently don't have many complaints about the bike design. It is mainly because the bike
condition has been improved and the users normally don't have high requirements in this aspect.
Overall speaking, the learning about bike design was sufficiently conducted and have generated a

fruitful result.

The parking issues become more and more serious in most of the cities with the internet bike
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system. This pressure facilitated the learning of the "parking technology". At the national level,
the companies have conducted several pilot experiments to test the feasibility of electric fence
(Sootoo, 2017). The implementation of the parking technology was first brought up by the
researchers and the government with the aim of solving the illegal parking problems. It has
received an active reaction from the bike companies. The pilot experiments were first conducted
in some first-tier cities on a small scale and had gradually spread to some second-tier cities such
as Chengdu and Xi'an (Zhang, 2017). For example, Mobike has launched its "Smart Mobike
Preferred Location" system, which they acclaim the system could sense the nearby bikes and
estimate the number of bikes in the area and exchange this information with "Smart Mobike
Artificial Big Data Platform", so the information will be continually updated and allow the
companies to do the adjustment and improvement (Sootoo, 2017). In Beijing, the government
also launched its own electric fence system. However, as aforementioned, the result from the
pilot experiment is not satisfactory (Sina.com, 2017). The reporter had visited several
recommended parking places and found that there was hardly any bikes parked in these areas.
Hangzhou government started the pilot experiments of electric fence in December. Among the
firstly built 38 electric fences system, each of the systems has the capacity of containing 40 bikes,
in which twenty of them is for the parking of internet bikes. The rest is for all the other
non-motor vehicles (Hangzhou.com, 2017). ofo, Mobike and Haluo Bike all participated in this
trial experiment in Yanan Road. However, since this experiment just started, the results still
remain unknown.

Apart from the electric fence, the companies also learned to solve the illegal parking through the
application of the big data. Nearly all the current operated bikes are equipped with the GPS chips.
So based on the location of the bikes, the companies stated that they could identify the
"crowded" area and help them to make responses. Besides, as aforementioned, Hangzhou
government had decided to connect the data of internet bike to the monitoring platform, which
is expected to make the management of the bike easier (Wo men yuan zhuo hui, 2017c).
However, the application of these parking technologies is still in the experimental phase, there
haven't been any lessons on whether these technologies are effective or not.

Industrial development

The learning on the industrial development aspect includes the lessons about different industrial

sectors including bike production, bike system operation, and bike maintenance.

About the production of the bikes, all the companies, especially ofo and Mobike, are trying to
push massive plans of manufacturing and deployment. It is interesting to note that the
production of the bikes is not driven by the real user demand. All these bike companies are trying
to attract the potential customers by providing as many as bikes to ensure their bikes could be
easily found. "It doesn't matter whether the bikes are broken or being confiscated by the
government ", according to Wo men yuan zhuo hui (2017a), " Because the bike companies are
backed up by ample financial resources from the investors, they just release more bikes and don't
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really care about these bikes". However, there is some research about how the internet bikes
could make economic sense conducted by the researchers and institutes (CNR, 2017). The
researchers doubt whether the internet bike companies have the ability to achieve profitability
based on their current low price strategy and high broken rates of the bikes. But currently, as for
the big companies such as Mobike and ofo, this issue didn't draw much attention from them
because of they are still supported by a huge amount of investment.

The lessons about the operation of the bike system were mainly related to two aspects: in what
way are the companies going to conduct their business in Hangzhou and how should the deposit
being managed. According to Wo men Yuan zhuo hui (2017a), the researchers learned that most
of the current internet bike companies hadn't completed their industrial and commercial
registrations in Hangzhou. So they proposed that every company that wants to operate in
Hangzhou must open their branch companies here. The researchers believed that this change
would give the local government more power to regulating the companies' behaviors. Besides,
the researchers also believed that all the bikes need to be registered as well. About the deposit
management, the researchers are worried about the sudden bankruptcy of the companies may
cause the refund of the deposit become a problem. They proposed that the deposit should be
supervised by a third party to ensure its safety (Wo men yuan zhuo hui, 2017a).

There are few lessons on the maintenance of the bikes. There is no evidence that the broken
bikes are well taken care of by the companies. Since there are still lots of bikes that are damaged
or broken, the users complained that the bike companies didn't really carry out regular
maintenance works (interview with user type A, B and C, 2017, see quote 4, Appendix C). Since
the current business strategy of the companies is still enhancing their market share by releasing
more bikes, It is apparently difficult for the maintenance to catch up with at the moment.

Societal and environmental impact

The lessons about the environmental contribution are mainly used for the publicity for the
internet bike rental. As aforementioned, the companies have collaborated with different
institutes which they acclaimed the environmental contribution of the internet bike rental is huge
(Mobike white paper, 2017). For example, In the cooperation between Mobike and China
Academy of Transportation Science, Mobike acclaimed that 380 thousand of patrol has been
saved in the 36 cities in China since the emergence of Mobike. Besides, according to the statistics,
Mobike also contributes to the CO, reduction of 1.13 million tons, CO reduction of 320 thousand
tons, THC reduction of 73 thousand, and NOX reduction of 29 thousand tons (Mobike white paper,
2017). However, there is no detailed information about what these data is based, the validation
of these statistics is questionable. Besides, due to the current excessive production model, the
real environmental impact of the internet bike rental might not look as good as it is shown in the
report.

In the case of Hangzhou, the learning about the social impact is mostly focused on the bike
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parking issue, which generated several lessons. The researchers emphasized that the total
number of the bikes should be limited (Wo men yuan zhuo hui, 2017a). They learned that the
number of bikes was increasing too fast which need to be stopped before the real demand was
calculated. However, in some aspects, the opinions between the researchers were not very well
aligned. For example, according to Wo men yuan zhuo hui (2017a), researchers believed that
there was no need to designate more parking places for the internet bike since it was not very
clear how many bikes are really needed. But most researchers believed that more legal parking
places for the bikes should be designated and more clear instructions should be provided to
guide the users to park the bike in these places. The government has begun to take actions to
designate more parking areas for the non-motor vehicles (Wei, 2017). They and the companies
also began to assign more staffs to help with the management of the bike parking.

Besides, researchers also led the learning of the safety issue related to the bike use (Wo men
yuan zhuo hui, 2017a). According to the interview with researcher B (2017, see quote 11,
Appendix C), one of her concerns is who should be held liable when the mechanical problems
lead to injuries or even worse. Besides, researcher B also concerned about the user's
unfamiliarity of the bikes and the lack of the regular upkeep of the bikes. Generally speaking, the
lessons on the safety issue could be concluded as the quality of the bike needed to be better
standardized and the condition of the bike need to be regularly checked (Wo men yuan zhuo hui,
2017a).

The development of user context

These are few lessons on the user context of the internet bike rental. The companies learned the
difficulties that the users encountered in a passive way. The lessons are not many since the users
lack the incentive to report the problem to the companies (interview with user type A, B and C,
2017, see quote 4, Appendix C). In Hangzhou, companies only learned the user's preference for
their business purpose. Mobike entered Hangzhou later and doesn't operate as many as bikes
compared to its rivals. In a recent questionnaire that Mobike sent to their registered users, they
were trying to find out if the deposit exemption would affect user's behavior (of choosing which
company's bike) and asked if the respondent would choose Mobike if no deposit is needed.

According to the interviews with user type A (2017, see quote 10, Appendix C), the difficulties
that the users encountered cover a lot of aspects. Among all those difficulties, the complaint of
the bike's condition is the most prevalent one, which the main problem is the malfunction of the
bikes. (interview with user type A, 2017, see quote 10, Appendix C).

Government policy and regulatory framework

The top concern of researchers was about the lack of sophisticated regulations. In the earlier

phase, because the internet bike system is a completely new social innovation, there weren't any
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regulations that specifically targeted at the internet bike rental. Due to the serious parking
problems, the researchers strongly urged the government to establish a comprehensive
regulation system to implement the aforementioned lessons ( capping the number of bikes,
deposit supervised by a third party, standardizing bike qualities, industrial and business
registrations). Besides, it is believed that some of the experience from other cities such as
Shanghai and Nanjing also provided the knowledge for Hangzhou government to formulate their
own regulations since these cities started managing the internet bike system sooner than the
Hangzhou government and had generated some experience (Wo men yuan zhuo hui, 2017a).

In April 2017, after attending several meetings with the internet bike companies and listening to
the suggestions proposed by the researchers, Hangzhou Transportation Bureau published " The
Exposure Draft of Stimulating the Regulatory Development of Internet Bike Rental in Hangzhou "
(Hangzhou Transportation Bureau, 2017). In this exposure draft, Hangzhou government first
brought up the idea of "government supervise platform, platform supervises users", which the
platform refers to the internet bike companies. Besides, the exposure draft set the ratio of the
number of operational staffs to the number of bikes as 80:1.

In August, the Ministry of Transport and other 10 ministries in China published "The Guideline of
Stimulating the Regulatory Development of Internet Bike Rental (shared bikes)" (The Ministry of
Transport, 2017). The guideline acknowledges the active role internet bike plays on several
aspects, including satisfying the travel demand, effectively solving the "last mile" problem of
urban traffic, alleviating traffic congestion, establishing a green transport system, and promoting
the development of sharing economy. This guideline proved that the attitude of the national
government is favorable to internet bike development.

At the end of September, the Hangzhou government published the improved version of the
previous "Exposure Draft", which is the "Guiding Opinions on Stimulating the Regulatory
Development of Internet Bike Rental in Hangzhou" (Hangzhou Municipal Government, 2017).
After publishing the first "Exposure Draft", Hangzhou Transportation Bureau had collected
opinions from other government entities and also from the public. During that time, the "
Exposure Draft" was modified according to over 407 suggestions from the public and more than
20 suggestions from other government entities (The office of Hangzhou internet bike
management leading group, 2017). Overall, the "Guiding Opinions" purposes the strategy of
stimulating the convergent development of internet bike system and public bike system. The
"Guiding Opinions" also encourages the companies to form an information-sharing alliance.
Besides, the ratio of the number of operational staffs to the number of bikes has changed to
120:1, which is based on the experience learned from the management of the public bike system.
However, It should be noted that all these published regulations don't have the legally binding
force.

There are three factors that have the influence on the policymaking for regulating the internet
bike rental in Hangzhou: 1) the researchers' suggestions; 2) the experiences from other cities; 3)
the guideline published by the national government in August. Among these three factors, it is
believed that the attitude from the national government has the most predominant influence on
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the local policy drafting, as the "Guiding Opinions" issued by Hangzhou government has a lot of
similarity with "The Guideline" published by the national government.

Conclusion on the learning analysis

Overall speaking, the learning on the aforementioned aspects has generated several lessons,
especially on the policymaking. But most of the suggestions proposed by the researchers still
waited to be implemented by the government. In detail, the learning processes in the internet
bike rental niche could be described as 1) There have been a lot of improvements on the bike
design. But the learning about the "parking technologies" was still in the experimental phase and
haven't generated many lessons. 2) It has been learned that the bike malfunctions is one of the
biggest issues that need to be solved. However, it didn't promote any remarkable improvements
from the company side. 3) The learning about the societal impact (parking and safety) and about
industrial development (company registration, deposit management) was led by the researchers
which generated a fruitful result. However, these lessons still waited to be implemented by the
government. 4) The learning about the policy framework has also generated fruitful results (two
regulations has been published).

6.3 Results and analysis

6.3.1 The current issues of the internet bike rental

The internet bike rental could be described as a protected market niche. The functionality of the
internet bike system has shown much certainty but it is protected by the huge amount of
investments. The development of the internet bike system in Hangzhou is still in the early phase.
The niche analysis has also generated some useful insights. Firstly, the interaction between the
governments and the bike companies didn't promote much progress on solving the current issues
(too many bikes, bike parking issues, deposit safety issues, etc). Although the government has
arranged several meetings with the internet bike companies, the effect was not optimal. The
companies still lack the incentives of complying with the government's requirements because
these requirements could impede their business growth.

Secondly, the communication between the users and the bike companies is limited. Although the
users have been involved in the internet bike rental niche, their opinions are not well articulated.
In this study, it is found that the companies didn't pay enough attention to the maintenance of
the bikes. There is a mismatch between the user requirements and the focus of the companies.
As aforementioned, the companies are still putting a lot of efforts on the improvement of the
bike design (such as on the bike lock, bike tire, bike frame). However, the users don't have many
complaints on these aspects, instead, the users are more concerned with the problem such as
bike malfunctions and the quality of each bike.
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Thirdly, since the government still holds an open attitude to the development of internet bike, It
leaves the internet bike system enough space for adjustment and refinement. However, the
expectation that the internet bike rental has the potential to exert a positive citywide
environmental and social impacts might be too broad and optimistic, especially when the issues
caused by the wide-scale implementation of the internet bike system still linger and could not be
effectively solved. Besides, since there is a shared expectation that the number of the internet
bike companies in Hangzhou in the future would decrease. It has caused excessive competition
between the companies. This is considered as the origin of most of the current issues.

Fourthly, although there are fruitful lessons on the policy aspect, the published regulations didn't
pose strict limitations on the companies' behaviors since these regulations don't have the legally
binding force. Besides, there are several issues and uncertainties related to the current industrial
and business model of the internet bike rental. The internet bike companies currently haven't
found the right profit model. They are largely relying on the venture capitals from the investors.
However, this business model couldn't last long and might become a potential uncertainty for the
future development of the internet bike rental. For example, the current bankruptcy of some
internet bike companies has already caused deposit return becoming an issue (Guangzhoucankao,
2017). There is also a big problem in the industrial model of the internet bike rental. All the bike
companies are trying to attract the potential customers by providing as many as bikes. This has
caused too many bikes in the city and the imbalance between the supply and the actual demand.
At last, the lessons on the environmental contribution of the internet bike rental are not
convincing. The research (of the environmental contribution of the internet bike rental) was
mainly carried out by the bike companies themselves. It is evident that the current excessive
production model doesn't comply with the aim of the bike sharing. However, the companies
didn't address this issue in their research.

6.3.2 Suggestions for its future development

In the case of Hangzhou, since the current social impact of the internet bike rental is still negative,
the top priority for Hangzhou government is to identify whether the internet bike system has the
value to be implemented into the urban transportation system or if its dockless design could only
be a problem to the urban management. More specifically, how many bikes are really needed in
Hangzhou and in what way should the internet bike system being operated (on campus, in the
scenic area or in the whole city) need to be clearly identified. Based on the estimated demand of
the internet bikes, it is recommended that the government could give each company a certain
allowance on the number of bikes it could operate and force the company to clean out the
surplus bikes. Since it is doubtful that whether the wide-scale implementation of the internet
bike system is the right move, it is recommended that the government should let the internet
bike system firstly operated on a relatively small scale. The campus is an ideal environment for
operating the internet bike rental. Besides, because Hangzhou is rich in tourism resources,
operating in the scenic area can also be a good example since these areas are also equipped with

relatively well-developed bike path (Yu et al, 2009).
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It is noticeable that the willingness of the internet bike companies to comply with the
government's requirements is rather negative. This is mainly because the government hasn't
implemented any strict regulations to regulate the internet bike companies. Thus, if the internet
bike system is considered as socially desirable in terms of the social and environmental
sustainability, more regulations with legally binding force are needed to ensure the cooperation
of the companies. More specially, the regulation should aim to stimulate the fair and healthy
competition between the internet bike companies. For example, the government should guide
the competition from "more bikes" to "better management". Except limiting the number of bikes,
the government could conduct regular evaluations on the performance of each bike companies
such as on the bike parking management, bike maintenance and deposit return.

Although the Hangzhou citizens have been involved in the internet bike rental niche, their
opinions still remain scattered and should be managed in a more efficient way. It is also
important to enhance the communication between the users and the companies to ensure the
companies could learn the difficulties the users encountered. In this case, the main obstacle is
the lack of the incentives from the user side. It is recommended that the internet bike companies
could give some rewards to promote the users to report the bike malfunction. Moreover, it is
recommended that Hangzhou government could establish a specific platform to stimulate the
citizens to share their opinions about the internet bike rental.

To improve the knowledge creation and transfer, several suggestions are given on the different
learning aspects. Firstly, the experiments on the application of the parking technologies, such as
the electric fence and monitoring platform, need to be better managed to test the effectiveness
of these methods. It is suggested that a stricter reward and penalty scheme should be
implemented. For instance, the user who didn't park the bike in the designated areas would be
charged with a fine and the user who followed the rules would be rewarded with extra credits. It
is also suggested that the government should organize performance review meetings on a regular
basis to evaluate the performance of these technologies and be open to the opinions of the
researchers and citizens. Secondly, the research on the environmental impact of the internet bike
rental should be carried out by a third party who doesn't have any relationships with the internet
bike companies. Besides, it is suggested that the research should reveal the real environmental
impact of the internet bike rental on the basis of its current excessive production model. At last,
since the internet bike companies currently haven't found the right profit model, it is
recommended that future research could pay more attention to the economic processes of the
internet bike rental and to explore the suitable profit model for the companies.

72



7. Conclusion and discussions

In this chapter, the conclusion is given in section 7.1, which answers all the research questions.
The reflections and recommendations on broader relevance, the theories, and this research are
given in section 7.2.

7.1 Conclusion

The internet bike rental is a newly-emerged bike sharing scheme that has drawn a lot of public
attention. The aim of this research is to provide the insights on the development of the internet
bike rental and to identify the potential solution that could alleviate the current issues that it
encounters. The main research question "In what way did the internet bike system emerge and
develop in Hangzhou and how could the issues it currently encounters being solved?" is used to
guide this research. To facilitate the analysis in this research, the main research question is
divided into five stepwise sub-questions. The main research question could be finally answered
by answering sub-questions 4 and 5. Based on the results of the analysis, the answers for each
sub-question are presented below.

1. What is the internet bike rental and how is it operated?

The internet bike rental is a newly-emerged bike sharing system. The internet bike itself doesn't
differ much from the regular bike. The biggest innovation in the bike design is its smart bike lock.
With the help of information technologies, users can see a map of all the bikes parked in the
vicinity from the app and unlock the bike by directly scanning the QR code using their
smartphone. The internet bike system differs from other bike sharing systems as it adopts the
dockless design which allows the users to park the bikes everywhere they want. This
characteristic of the internet bike rental stimulated the development of the parking technologies.
Among all the parking technologies, the electric fence is the most distinguished one. It can be
understood as one designated virtual parking area. With the help of GPS and Bluetooth
technology. If the user failed to park the bike in this area, the bike would not able to be locked.

Several internet bike companies have emerged in a very short amount of time. However, most of
these internet bike companies don't produce the bikes by themselves. They acquire the bikes
from traditional bike manufacturers. The bikes are produced in a centralized way and are
transported to Hangzhou. The internet bike companies in Hangzhou are mainly in charge of the
operation of the system and the maintenance of the bike. For now, these internet bike
companies haven't found a way of gaining profit and are mostly relying on the venture capitals to

maintain their operation.

2. What theories could be used to address the research question and how could they be applied
in this study?
In this research, a combination of Strategic Niche Management (SNM) and the Multi-Level
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Perspective (MLP) was applied to analyze the development of the internet bike in Hangzhou.
These two theories have been frequently applied to demonstrate the breakthrough of
innovations and to address the issues of introducing them to the society. SNM is a bottom-up
research model with the emphasis on the management of the internal niche processes. MLP
could provide additional insights by drawing the attention to the alignment of the niche
development with broader developments. By combining these two theories, a more
comprehensive image of the development of the internet bike rental in Hangzhou could be

derived.

In this study, MLP was applied to analyze the external factors at the regime and landscape level,
while SNM was applied to identify the current issues that the internet bike niche encounters. In
the end, these two theories were combined to demonstrate the development of the internet bike
rental in Hangzhou. The stepwise processes can be described as follows: 1) The identification of
the three levels: Identification of what should be the landscape, regime and niche level with
regard to the internet bike development. 2) Landscape and regime analysis: Identification of the
changes and trends at the landscape level and the factors at the regime level that could block or
facilitate the breakthrough of the niche. 3) Niche analysis: analyzing the internet bike rental niche

based on the three niche internal processes and their interactions.

3. What are the external factors that have an influence on the development of the internet bike
rental in Hangzhou?

The external factors are identified at both landscape and regime levels. The regime is identified
as Hangzhou mobility. The landscape refers to the external environment over Hangzhou mobility
regime. Overall speaking, most of the external factors are considered to be positive to the

development of the internet bike rental.

At the landscape level, the contextual environment of the internet bike rental in Hangzhou is
considered to be positive. A number of landscape factors are considered to be favorable to the
development of the internet bike, such as the supportive national policy and the needs for new
economic momentum. The prevalence of mobile payment across China laid a solid foundation
and directly facilitated the emergence of the internet bike. The environmental concerns would
push the government to take more actions to stimulate the development of public transport,

which might destabilize the automobile regime.

At the regime level, It is believed that the current Hangzhou mobility regime in Hangzhou is
dominated by the automobile. The high and stable user demand and well-developed automobile
industry contribute to the stability of the automobile regime in Hangzhou. However, there is one
"crack" in Hangzhou automobile regime which is the serious traffic congestion. This provides the
opportunity for the development of public transport. More importantly, the solid support from
Hangzhou government is considered to clear the obstacles in the way of constructing public
transport system. The promising future of the public transport is considered to be favorable to
the development of internet bike rental. Since the internet bike rental aims to connect with
major urban transit to solve the last mile problem, a well-established public transport system
could definitely facilitate the development of the internet bike system. Plus the relatively
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well-developed urban slow traffic system, it is believed that the future Hangzhou mobility regime
is considered to be favorable for implementing the internet bike system.

4. Who are the stakeholders involved in the internet bike rental and how did these stakeholders
foster the development of the internet bike rental?

The development of the internet bike rental in Hangzhou could be distinguished into three
phases. In the first two phases, the internet bike companies and the users are the only
stakeholders in the internet bike rental niche. The expectation of the future development of the
internet bike rental was high and positive. However, when the internet bike began to cause a
series of problems to the traffic system, the expectation was subtly changed. More stakeholders
began to be involved, including the media, researchers and Hangzhou government.

During the first phase of the development of the internet bike rental in Hangzhou, the bikes were
operated in a protected area, which hadn't formed any interaction with Hangzhou mobility
regime. The company's expectation of stimulating bike sharing on the campus wasn't shared by
the students. Although the company's expectation is specific, it didn't promote the sufficient
learning from their side. The learning was still pretty much on the level of "maintain the current
situation" without seeking for further improvement. It is believed the predominant reason for
insufficient learning is due to the fact that ofo had later changed their focus from the campus to
the whole city. The change of their business strategy weakened the robustness of this
expectation.

In the second phase, several rounds of financing paved the way for internet bike system to be
operated on a larger scale. Driven by the high expectation of the market potential, a number of
internet bike companies started to launch their system in Hangzhou city. That's when the internet
bike rental initially entered the Hangzhou mobility regime. The "wait and see" attitude of
Hangzhou government didn't form any barriers for the companies entering Hangzhou. This is
because cycling is considered as an environmentally friendly travel method. It complies with the
aim of stimulating the development of public transport in Hangzhou. Back to that time, the
internet bike hadn't caused serious problems. It is believed that the internet bike companies and
the users were the main stakeholders. The bike company brought up the vision that the internet
bike system could corporate with the public bike system to solve the last mile problem. However,
most of the researchers and Hangzhou citizens are skeptical about this expectation (Wo men
yuan zhuo hui, 2016). It is evident that this vision is only used by the internet bike company for
the purpose of commercial publicity.

The third phase began when the internet bike system started causing serious traffic problems.
More stakeholders began to involved in the internet bike rental niche, of which the involvement
of the government largely affected the future direction of the development of internet bike rental.
Because of it was the time when Hangzhou NPC & CPPCC meeting was held, several members of
Hangzhou committee of the CPPCC joined the discussion of how to manage the internet bike
system. The stakeholder's expectation began to turn to negative about the current development
of the internet bike rental because of these problems, but they still believed that the internet
bike system could provide positive social and environmental impact in the future if it is
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well-managed. Based on this expectation, the researchers started to learn about how to regulate
the development of internet bike from several aspects, such as the illegal parking, deposit
management, etc. Hangzhou government had published two regulations on the internet bike
rental which they learned from researchers, the experience from other cities and the attitude
from the national government. However, It is believed that the attitude from the national
government has the most predominant influence on the local policy drafting, as the "Guiding
Opinions" issued by Hangzhou government has a lot of similarity with the "Guiding Opinions"
published by the national government.

It has already shown that the adoption of the internet bike rental could also reversely affected
the current Hangzhou mobility regime. Due to the emergence of the internet bike. the
government started to assign more places for bike parking not only for the internet bikes but also
for all the non-motor vehicles. To conclude, it is evident that Hangzhou government will
dominate the future development of the internet bike rental.

5. What issues does the current internet bike rental encounter and how could these issues be
solved?

The development of the internet bike system in Hangzhou is still in the initial phase. There are
several issues related to its current development. Firstly, the current development of the
internet bike rental still pretty much relies on the venture capitals from the investors, which has
a lot of uncertainties. Because of failing to attract more investments, some bike companies went
bankrupt and don't have the money to refund the user's deposit. Secondly, although Hangzhou
citizens have been involved in the internet bike niche, their opinions are not well articulated.
Their communications with the companies are limited. Thirdly, most stakeholders still believe in
that the internet bike has the potential to be largely implemented and bring positive social and
environmental impact. However, this expectation is considered to be a little blindly optimistic.
Fourthly, the lessons on the environmental contribution of the internet bike rental are not
convincing. Last but not the least, although there are fruitful lessons on the policy aspect, the
companies' behaviors are still questionable since the published regulations don't have the legally
binding force. Due to this reason, the interaction between the companies and the government
didn't promote much progress because of the companies don't feel the obligation to comply with
the government's requirement, such as the requirement to stop releasing more bikes.

Based on these findings, several suggestions are made. Firstly, it is important for the government
to identify the potential risks of the internet bike rental rather than blindly encouraging its
development. More specifically, how many bikes are really needed in Hangzhou and in what way
should the internet bike system being operated need to be clearly identified. Secondly, to
facilitate the participation of Hangzhou citizens, it is recommended that the government could
establish a specific platform to stimulate the citizens to share their opinions about the internet
bike rental. Besides, it is suggested that the government and the companies could implement a
reward and penalty scheme to regulate the users' behavior. Thirdly, it is suggested that the
research on the environmental contribution of the internet bike rental should be conducted by a
third party and should reveal the real environmental impact of the internet bike rental on the
basis of its current excessive production model. At last, it is recommended that more regulations
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with legally binding force are needed to ensure the cooperation from the companies side.

7.2 Reflections and recommendations

7.2.1 Broader relevance

Since most of the current first and second-tier cities are encountering the similar problems (bike
parking issues, deposit safety issues, too many bikes) (Bigdata-Research, 2017), all the
suggestions from this research are considered to have the potential to be applied in other cities.
The top priority for the government of these cities is to identify in what way the internet bike
system could be implemented. The development of internet bike rental in different cities is not
completely the same. The population, climate, economic development and topography of the city
can all affect the potential of developing the internet bike rental. The governments in different
cities should take all these factors into consideration when regulating the internet bike system in
their cities. Such as the real demand for the internet bikes should base on the population and the
economic development of the city.

It is found in this study that the attitude of the national government has a great influence on the
local government's actions. In the case of the internet bike rental, the favorable attitude from the
national government does provide an opportunity for the development of the internet bike
system. However, it is advised for the national government to identify the potential risks of the
internet bike rental and regulate the behavior of the bike companies to stimulate fair competition
and a healthy development of the internet bike rental. The national government should take the
lead to stimulate the local government to publish stricter regulations.

At last, it is recommended that the national media could be the monitor of the internet bike
rental niches in different cities. By circulating and disseminating the experience and information
in different cities, the national media could contribute to the overall development of the internet
bike rental. For example, if the internet bike rental has encountered new problems in some cities,
the national media could expose these problems and give other cities more time to take
precautions.

7.2.2 Theoretical framework

Overall speaking, it is reasonable to draw the conclusion that SNM combined with MLP could be
applied as a useful tool to demonstrate the development of internet bike rental and identify its
current issues. This framework did serve as an effective method to demonstrate the interaction
and on-going processes within the socio-technical embedding of the internet bike rental.
However, there are still some limitations about this framework that are encountered in the
analysis.
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Firstly, in the network analysis, the alignment of the network refers to the quality of interactions
between stakeholders. The alignment is good if the stakeholders have established a close
relationship. But how to evaluate the relationships and the interactions between the
stakeholders remains a problem. Raven (2005) argues that the alignment of the network can
refer to the degree which the actors’ expectations and strategies go in the same direction.
However, in that way, it seems like the network alignment is similar to the robustness of the
expectation that means the number of stakeholders who share the same expectation. Thus, it is
recommended to only select one of these two indicators to avoid overlapping in the niche

analysis.

Secondly, it is found that "sharing an expectation" could be rather difficult to realize. In this study,
it is argued that most expectations are created or influenced by the government because they
have the highest power. For example, the expectation about alleviating the parking issues by the
application of the information technologies is mostly shared within the government entities but
not with other stakeholders. The researchers and users have pointed out the potential drawbacks
of these technologies and are doubtful about the real effect of them. However, it didn't affect the
subsequent implementation of these technologies. That is to say, it is not the shared expectation
that promotes new learning. Unless the stakeholder who held the expectation has the dominant
resources and power, this expectation could also promote the niche development in a certain
direction. Thus, it is recommended that the analysis of the niche expectation could be combined
with the power-interest analysis of the stakeholders to provide insights about the future

development of the niche.

Thirdly, it is found in this study that the five aspects of learning process have shown some
overlapping. There is one overlapping between the policy aspect and other aspects. For example,
in this study, learning about the parking issue of the internet bike rental should be assigned to
social and environmental aspect because it has already become a social problem. But it's also
related to the policy aspect because the lesson is that the government should publish strict
regulation to stop the companies releasing more bikes. The reason for the overlapping is that the
policy aspect is rather broad. It could include the policy over different aspects, such as quality
standards (technical aspect) and operation permit (industrial development aspect). Thus, it is
recommended that the policy aspect of learning could be integrated into other aspects of

learning to avoid overlapping.

7.2.3 Research methodology

Analytical framework

Due to most of the current issues are happened within the niche, the suggestions are all aimed at
solving these niche problems. Although the landscape and regime are considered to be positive
to the internet bike rental, they are still some factors that could limit the development of the
78



internet bike rental. For example, the priority of developing public transport is given to the metro
and bus which have high carrying capacities. It is considered that this factor could limit the
wide-scale implementation of the internet bike rental in Hangzhou. It is recommended that if the
niche problems would be solved in the future, the limitations at the regime and landscape level
should be elaborated, which their influence should be better identified.

In the landscape analysis, the current air pollution and environmental concerns are considered to
be positive to the development of the internet bike rental. However, in real life, it is believed that
the air pollution issue is a double-edged sword. On one hand, this negative externality will
continue to push the national and Hangzhou government to take more actions to tackle this issue,
such as promoting low carbon traveling and public transport. On the other hand, bad air quality
might also dampen people's enthusiasm for cycling. The actual influence of this factor needs
further elaboration. Besides, the landscape analysis in this study focused too much on the
landscape influence on the niche instead of on the regime. It is recommended that there should
be more analysis on the landscape and regime interaction, which focus on how landscape
stabilizes and destabilizes the regime, and how regime reversely affect the landscape (Geels,
2011).

In the regime analysis, the Hangzhou mobility regime is analyzed mostly on the basis of the
tangible "system" rather than the intangible "regime". As aforementioned, regime refers to the
alignment of the rules that are centered around one or several technical artifacts. According to
Geels (2011), a regime is more like an underlying structure that guides or influence the activities
of the actors who produce system elements. For example, a regime could include the rules of
thumb, the social norms and the routines of doing things. It is different from the concept of
"system" which refers to more measurable elements such as technologies, regulations, and the
market share (Geels, 2011). In this study, the reason to adopt the "system" perspective is that it
could provide a more understandable picture of Hangzhou mobility. However, it is recommended
that more attention should be paid to the underlying structure that supports the socio-technical
system. Besides, the future regime analysis could include multiple regimes. For example, another
regime related to the internet bike rental is the financial regime. Since the current internet bike
rental pretty much relies on the venture capitals, the analysis of the stability of financial regime
could help identifying the uncertainties related to the financing of the internet bike companies.

At last, the influence of the public bike system is not clearly identified in this research. That's
because the public bike company currently hasn't formed any relationships with the internet bike
companies. Their influence could not be identified using the SNM framework. To give an overview,
the influence of public bike system is briefly discussed here. Hangzhou has the most
well-established public bike system in China. The public bike system has existed long before the
internet bike and has built a good image among the Hangzhou citizens. According to Hangzhou
Daily (2017), 84.66% Hangzhou citizens are satisfied with the operation of the public bike system
in 2017. Due to the standardized management and good maintenance of the bike, the public bike
company has the stable market shares among the long-term Hangzhou residents (interview with
public bike company, 2017, see quote 5, Appendix C). Besides, the public bike system is designed
as a welfare service. In 2017, more than 96% trips made by the public bike is free of charge
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(Hangzhou Daily, 2017). The rental price of the public bike is even lower compared to the current
internet bike. These two factors are considered to limit the development of internet bike rental in
Hangzhou. It is considered that for the city without public bike system, the government might
have a more favorable attitude towards the internet bike system.

Data collection

In this study, not all the main stakeholders are sufficiently covered. The analysis was limited to
the interaction between the government, the companies and the researchers and might not
provide a clear picture of the development of the internet bike rental in Hangzhou. The results
showed that the development of the internet bike rental has been dominated by the Hangzhou
government. But in the real case, the situation may differ since the investors also have high
power and their behaviors aren't controlled by the local government. Thus, it is recommended to
include the other stakeholders (the investors and the bike manufacturers) in the future research.

For the stakeholders did get covered in this study, there are several limitations about collecting
the data from them. Some barriers were encountered during the conduction of the interviews,
which limited the amount of the useful information. The information about the initial phase of
the development of the internet bike rental was not sufficiently collected. It might cause an
incomplete overall picture of the internet biking development in Hangzhou. Besides, there are
several limitations on the conduction of the user interviews. Firstly, in some of the user
interviews, the user didn't follow the interview questions, their answers are rather simple and did
not provide sufficient information, especially on their expectations about the internet bike rental.
Secondly, because the users of the internet bike rental are many, the qualitative research method
(interviews) has shown the inability to collect enough information. For improvement,
quantitative research method could be combined with qualitative research method to include
more users in the future research, such as a short survey with additional open questions.

Another limitation is related to the data quality of this research. Because the interview didn't
provide as much as useful information. Several online resources were applied in the niche
analysis. Some of these resources are the reports published by some consultancy companies and
the internet bike companies. It has been observed that the data from these reports might not be
very accurate. In this research, these data (such as the environmental contribution of Mobike's
internet bike system) were analyzed in a critical way. It is recommended that more in-depth
interviews are needed to provide sufficient data to avoid this issue.

At last, since the internet bike rental is still in the initial stage, the situation of its development is
constantly changing. Lots of uncertainties might change the direction of its development in the
future. It is recommended more research need to keep up with to provide updated information in
the future.

80



Reference

Alexa. (2016). EEFFBr 4% Mobike Lite & iH 4 f##T. (In Chinese). [online] Available at:
http://www.biketo.com/news/30784.html|

Autohome.com.cn. (2014). & T AT AN fl 4S JE T EAEIX B4, (In Chinese). [online]
Available at: https://www.autohome.com.cn/dealer/201409/17543890.html| [Accessed 7 Jan.
2018].

Beijing morning post. (2015). ¥FOR: JbaTMMEE SR T S IE T4 E]. (In Chinese).
Available at: http://www.morningpost.com.cn/2015/1207/1189773.shtml.

Bendibao. (2017). At M 4k #h 4= BR 47 Bl %€ 2017. (In Chinese). [online] Available at:
http://hz.bendibao.com/traffic/2014522/42730.shtm [Accessed 7 Jan. 2018].

Bigdata-Research, (2017). 2016 1 [EJLE R E I8 54k 2. (In Chinese). Available at:
http://www.bigdata-research.cn/content/201702/383.html.

Bryson, J.M. (2004). What to do when stakeholders matter: Stakeholder Identification and
analysis techniques. Public Management Review,. 6(1): 21-53.

Caniéls, M. and Romijn, H. (2006). Strategic Niche Management as an Operational Tool for
Sustainable Innovation: Guidelines for Practice. Eindhoven Centre for Innovation Studies, The
Netherlands.

Caniéls, M. and Romijn, H. (2008). Strategic niche management: towards a policy tool for
sustainable development. Technology Analysis & Strategic Management, 20(2), pp.245-266.

CESG (Climate and Environment Services Group- Shanghai), (2014). Urban development and
transport database on Chinese cities. Available at http://urbantransportchina.com.

Cha, R., Shu, X. (2016). ik 7718, Hi3E 28 “ HAT 42K Uber. (In Chinese). Shanghai Morning
Post. Available at: http://newspaper.jfdaily.com/xwcb/html/2016-04/24/content_188146.htm.

Chen, C. (2016). Jb b 1R KIL A NIl 2 EAR T 37 50 8305 2T 410 (In Chinese). [online]
Available at: http://zj.qq.com/a/20161207/008785.htm.

Chen, D. (2015). #UH “Ffr—4K” GEANZAR RV ER « B HR. (In Chinese). [online]
Hzdaily.hangzhou.com.cn. Available at:
http://hzdaily.hangzhou.com.cn/hzrb/html/2015-12/04/content_2140546.htm.

Chen, J., Yu, L. (2016). i/ T AFLATE R IUR M S 32 TFEEEE. (In Chinese). 22441 5T
(23), 84-86.
81



Chen, Y. (2017). Mobike, Ofo Investors in Talks to Merge China's Biggest Bike-Sharing Startups.
[online] Bloomberg.com. Available at:
https://www.bloomberg.com/news/articles/2017-10-03/mobike-ofo-investors-are-said-in-talks-t
o-merge-china-startups.

Chen, Z. (2017). —i& & T ML EZ R ERRIH A2, (In Chinese). [online] Available at:
http://news.ifeng.com/a/20170522/51138620_0.shtml.

Chinanews.com. (2013). HUN RSB ITHE JRIREE 2021 FEA S /-2 50%. (In Chinese).
[online] Available at: http://www.chinanews.com/df/2013/02-22/4589063.shtml.

Chinanews.com. (2017). “dbX)t4E-ofo /N EILZ LB 5T HH 0 ” AAT. (In Chinese). [online]
Available at: http://www.chinanews.com/business/2017/07-26/8288013.shtml.

China.com. (2017). NFC. NB-loT P K% el ofo /NETEMIEE M FARIEE G T HEM. (In
Chinese). [online] Available at: http://tech.china.com/article/20171003/2017100366110.html.

CNR. (2017). [FLZERETF PR AALE T FIZFEE. (In Chinese). [online] Available at:
http://china.cnr.cn/yaowen/20171208/t20171208_524054371.shtml.

CZTV. (2017). HUMILZE R AEFARY 5k, HEWIEES 2RWESRE ? ¥ M. (In Chinese). [online]
Available at: http://n.cztv.com/news/12481169.html.

Dushikuaibao. (2017). “HiM i EECMAL G HAT R E T & 7 EZIZ247. (In Chinese). [online]
Available at: http://www.hangzhou.gov.cn/art/2017/12/7/art_812266_13918863.html.

Economic daily. (2017). % Bon A EAEFFHE AT IEA-THALHA. (In Chinese). Available at:
http://www.ce.cn/xwzx/gnsz/gdxw/201706/23/t20170623_23822447 .shtml.

En.gotohz.com. (2017). Hangzhou Maps | Hangzhou Tourism Commission. [online] Available at:
http://en.gotohz.com/whyhangzhou/quickfacts/201706/t20170621_147113.shtml#sthash.svzZn
GXp.dpbs.

E-stronger. (2017). & W = Fh I = B E GBI LAEJL 2. (In Chinese). Available at:
http://lock.estronger.cn/News/1340.html.

Faghih-Imani, A., Hampshire, R., Marla, L. and Eluru, N. (2017). An empirical analysis of
bike-sharing usage and rebalancing: Evidence from Barcelona and Seville. Transportation
Research Part A: Policy and Practice, 97, pp.177-191.

Fei, X., Lou, Z., Christakos, G., Liu, Q., Ren, Y. and Wu, J. (2016). A Geographic Analysis about the
Spatiotemporal Pattern of Breast Cancer in Hangzhou from 2008 to 2012. PLOS ONE, 11(1),
p.e0147866.

82



Finance.sina.com.cn. (2017). ofo BIJ46 N#kgi: fja— A B LI « JLZ. (In Chinese). [online]
Available at: http://finance.sina.com.cn/chanjing/cyxw/2017-01-23/doc-ifxzusws0066813.shtml.

Fishman, E. (2015). Bikeshare: A Review of Recent Literature. Transport Reviews, 36(1),
pp.92-113.

Fullerton, J. (2017). Beijing hit by dirty smog but observers say air is getting better. [online] the
Guardian. Available at:
https://www.theguardian.com/sustainable-business/2017/mar/31/china-beijing-air-pollution-sm

og-business-crackdown-fines-spot-checks.

Gaode Map (2016). 2016 45 H [E 3= I 117 22 3@ 43 4l 15 . (in Chinese). Gaode Map.

Gaode Map (2017). Chinese major cities urban transportation analysis report in 2017. (In

Chinese). Gaode Map.

Geels, F. (2002). ‘Technological transitions as evolutionary reconfiguration processes: A multilevel
perspective and a case-study’, Research Policy, 31(8-9), 1257-1274.

Geels, F. (2004), ‘From sectoral systems of innovation to socio-technical systems. Insights about
dynamics and change from sociology and institutional theory’, Research Policy 33, 897-920.

Geels, F. (2011). The multi-level perspective on sustainability transitions: Responses to seven
criticisms. Environmental Innovation and Societal Transitions, 1(1), pp.24-40.

Geels, F. (2012). A socio-technical analysis of low-carbon transitions: introducing the multi-level
perspective into transport studies. Journal of Transport Geography, 24, pp.471-482..

Geels, F. and Deuten, J. (2006). Local and global dynamics in technological development: a
socio-cognitive perspective on knowledge flows and lessons from reinforced concrete. Science
and Public Policy, 33(4), pp.265-275.

Geels, F. and Raven, R. (2006). Non-linearity and Expectations in Niche-Development Trajectories:
Ups and Downs in Dutch Biogas Development (1973-2003). Technology Analysis & Strategic
Management, 18(3-4), pp.375-392.

Geels, F. and Schot, J. (2007). Typology of sociotechnical transition pathways. Research Policy 36,
399-417.

Gov.cn. (2015). [E S5 BE Ih AT )T R AB 23 a4 12 K ABET AL ) Fi 5 & L. (In Chinese).
[online] Available at: http://www.gov.cn/zhengce/content/2015-03/11/content_9519.htm.

Greater Lyon. (2009). Velo'v la newsletter. March. 37.  Available at:

83



http://www.velov.grandlyon.com/Newsletter-Velo-v-numero-37.134.0.html/.

Guangzhoucankao. (2017). FLZ B H ki | 124 7 8 1, AT 10 2420 e vETR?
AIEFEER A (In Chinese). Available at:
https://mp.weixin.qg.com/s?___biz=MzA4MTk1NDU2Mw==&mid=2651586086&idx=1&sn=08346
8b60fc7b426018f4d31817ae420&chksm=84724c4ab305c55c82f46b2e7b0a428ade9e687b4d717
8a249b6a56cf4dfbd45d3fbe1599c70&scene=0.

Guo, J,, Liy, Y., Yu, L. (2011). Traffic congestion in large metropolitan area in China. (In Chinese).
Urban Transport of China, Vol 9. NO. 2, March 2011.

Han, P. (2016). EEFEAI ofo F S MITF4R T B KM, LB 2T 1 -BREHAR B 7
M3k, (In Chinese). [online] Tmtpost.com. Available at: http://www.tmtpost.com/2532305.html.

Hang, Z. and Jun, W. (2011). Research on the Development Mode of Slow Traffic System in Cities
Based on Low-carbon Concept. Journal on Innovation and Sustainability. RISUS ISSN 2179-3565,
2(1), p.33.

Hangzhou Bicycle Service. (2012). [online] Available at: http://www.ggzxc.cn/.

Hangzhou China, (2017). Available at: http://eng.hangzhou.gov.cn/.

Hangzhou Daily. (2017). 7fEJE= e “HIE” K, “/NLE” A EF LT BFERZE LA (In
Chinese). [online] Available at:
http://www.hangzhou.gov.cn/art/2017/12/28/art_811149_15013758.html.

Hangzhou Metro, (2017). Available at: http://www.hzmetro.com/service_32.aspx.

Hangzhou Municipal Government, (2017). Guiding opinions on stimulating the regulatory
development of internet bike in Hangzhou. [online] Available at:
http://www.hangzhou.gov.cn/art/2017/9/30/art_812262_11276645.html|

Hangzhou Public Transport Service, (2017). The introduction of bus rapid transit. Available at:
http://www.hzbus.com.cn/about.aspx?c_kind=22&c_kind2=906&c_kind3=908

Hangzhou Transportation Bureau, (2017). The Exposure draft of stimulating the regulatory
development of internet bike rental in Hangzhou. [online] Available at:
http://www.hangzhou.gov.cn/art/2017/4/27/art_812269_6796829.html

Hangzhou.com, (2017). #(#E+4Ti8 LA “dFFHF 7 BORTEFUMN LE Z 5. (In Chinese).
Available at: http://ori.hangzhou.com.cn/ornews/content/2017-12/10/content_6737999.htm.

Hangzhou.gov.cn. (2017). LN TN RBURF 7R AT & T EURBUMN T BRI “+ =1 #M
YIE @R (LB (2017) 48 5 . (In Chinese).  [online] Available at:

84



http://www.hangzhou.gov.cn/art/2017/6/20/art_1302283_4074.html [Accessed 1 Jan. 2018].

Harrell, Margaret C. and Melissa A. Bradley. (2009). Data Collection Methods: Semi-Structured
Interviews and Focus Groups. Santa Monica, CA: RAND Corporation,
https://www.rand.org/pubs/technical_reports/TR718.html.

He, S. (2017). ARRIFEHE Y. HLERERMAMEA L. (In Chinese). [online] zj.qq.com.
Available at: http://zj.qg.com/a/20171117/040741.htm [Accessed 3 Jan. 2018].

Holt, R. (2017). China overtakes US to become biggest smartphone market. [online]
Telegraph.co.uk. Available at:
http://www.telegraph.co.uk/technology/mobile-phones/9880458/China-overtakes-US-to-becom
e-biggest-smartphone-market.html.

Hoogma, R., Kemp, R., Schot, J. & Truffer, B. (2002). Experimenting for sustainable transport: the
approach of strategic niche management, Spon Press, London and New York

iResearch. (2017). Bike Sharing Developed Rapidly in China in Q2 2017. Available at:
http://www.iresearchchina.com/content/details7_36938.html.

ITDP (Institute for transportation & Development Policy). (2013) The bike-share planning guide.
Available at:
https://www.itdp.org/wp-content/uploads/2014/07/ITDP_Bike_Share_Planning_Guide.pdf.

Kamp, Linda M. (2002). Learning in wind turbine development — A comparison between the
Netherlands and Denmark. Proefschrift Universiteit Utrecht. ISBN 90-393-3174-X

Kejiquannei. (2017). VEFEILE A OFO N ZE) 28 BH K FE. (In Chinese). [online] Available
at: https://baijiahao.baidu.com/s?id=1565200911964744&wfr=spider&for=pc.

Kemp, R., J. Schot and R. Hoogma. (1998). Regime shifts to sustainability through processes
of niche formation: The approach of Strategic Niche Management, Technology Analysis &
Strategic Management, 10 (2), pp. 175-195.

Kompella, L. (2017). E-Governance systems as socio-technical transitions using multi-level
perspective with case studies. Technological Forecasting and Social Change, 123, pp.80-94.

Li, G. (2016). WML EAEIH: X TS ARLAZIKNIE. (In Chinese). [online] Tech.sina.com.cn.
Available at: http://tech.sina.com.cn/i/2016-08-02/doc-ifxunyxy6257166.shtml.

Li, M. (2017). CNNIC: FHLM EE & ik 95.1% 2k T FHLSAS SR A TE - F8 S5 (In

Chinese). [online] Mpaypass.com.cn. Available at:
http://www.mpaypass.com.cn/news/201701/23095408.htm.

85



Li, R. (2017). SLE iR 8. =TT 4 R Rkt P EBREXUS AR K. (In Chinese).
[online] Money.163.com. Available at:
http://money.163.com/17/0315/10/CFIHSD60002580S6.html.

Lipton, J. (2017). Investors are piling in to the bike-sharing boom in China. [online] CNBC.
Available at:
https://www.cnbc.com/2017/07/18/bike-sharing-boom-in-china-pedals-to-new-heights.html

Liu, J. (2017). EEFFERZESERGHE 6 143570 E Semhit AL = B AT BB R 3R A i 40 3% (In
Chinese). The Beijing News. Available at:
http://www.bjnews.com.cn/finance/2017/06/16/447033.html.

Liu, Y. (2017). FEFFATRAUMN 7HZ 0B N R 2R R ? - A HA- AT E
Z.Z%. (In Chinese). [online] Bikehome.cc. Available at:
http://www.bikehome.cc/archive.php?aid=563081.

Lohry, G. and Yiu, A. (2015). Bikeshare in China as a public service: Comparing government-run
and public-private partnership operation models. Natural Resources Forum, 39(1), pp.41-52.

Mobike White Paper (2017). Available at: https://mobike.com/sg/blog/post/mobikewhitepaper.

Mont, O., (2002). Clarifying the Concept of Product Service System. Journal of Cleaner Production,
Volume 10, Issue 3, June 2002, Pages 237—-245

National Bureau of Statistics of China. (2017). [online] Available at:
http://www.stats.gov.cn/english/

Nelson, R.R., and S.G. Winter. (1982). An evolutionary theory of economic change. Cambridge,
MA: Belknap Press of Harvard University Press.

OBIS. (2009). Optimising Bike-sharing in European Cities. France. FR_Lyon tab. Available at:
http://www.obisproject.com/palio/html.run?_Instance=obis&_ PagelD=4& LnglD=21& _CatlD=72
28&pic=4&_ CheckSum=1012982978/.

Pan, H., Tang, Y., Mai, X., Mou, Y., (2010). Overview of bicycle transportation development in
urban areas. Urban Transport of China, 8(6): 40-43.

Qian, J. (2011). The Development of Bike Sharing-- a comparison of the Stockholm and Hangzhou

cases.
Qibei official, (2017). online available at: http://www.qibeitech.com. (In Chinese).

Quora.com. (2017). 3 Answers - Is air quality in China that bad? Will it improve?. [online]
Available at: https://www.quora.com/Is-air-quality-in-China-that-bad-Will-it-improve.

86



Raven, R. (2005). Strategic Niche Management for Biomass. A Comparative Study on the
Experimental Introduction of Bioenergy Technologies in the Netherlands and Denmark, PhD

Thesis, Eindhoven: Eindhoven University of Technology

Raven, R. (2006). Towards alternative trajectories? Reconfigurations in the Dutch electricity
regime. Research Policy 35 (2006) 581-595

Raven, R., Bosch, S. and Weterings, R. (2010). Transitions and strategic niche management:
towards a competence kit for practitioners. International Journal of Technology Management,
51(1), p.57.

Rip, A., Kemp, R., (1998). Technological change. In: Rayner, S., Malone, E.L. (Eds.), Human Choice
and Climate Change, vol. 2. Battelle Press, Columbus, OH, pp. 327-399.

Romijn, H., Raven, R. and de Visser, |. (2010). Biomass energy experiments in rural India: Insights
from learning-based development approaches and lessons for Strategic Niche Management.
Environmental Science & Policy, 13(4), pp.326-338.

Schot, J. and Geels, F. (2008). Strategic niche management and sustainable innovation journeys:
theory, findings, research agenda, and policy. Technology Analysis & Strategic Management,
20(5), pp.537-554.

Shahsavaripour S. (2015). A New Approach for Developing Bike-sharing Network System.
University of New South Wales (UNSW), Sydney, Australia. P-ISSN: 2163- 2316 5(2): 28-32
doi:10.5923/j.jce.20150502.02 e-ISSN: 2163 2340 2015.

Shi, X., Cui, D., and Wei, W. (2011). Hi/HA 3 H AT 4 RGMRIE % 5 IHERTFT. (In
Chinese). Urban Studies Vol. 18 No. 10 2011.

Sina Tech. (2017). ofo E A 5E Ak 7 143570 E 3emhdE B B B SEERA 4042, (In Chinese).
Available at: http://tech.sina.com.cn/i/2017-07-06/doc-ifyhwefp0116189.shtml.

Sina.com. (2017). REIAE: MMM Z R EBFRE #47 —H AR, (In Chinese).
Available at: http://auto.sina.com.cn/zz/sh/2017-09-07/detail-ifykuftz5001108.shtml.

Smith, A. (2006). Green Niches in Sustainable Development: The Case of Organic Food in the
United Kingdom. Environment and Planning C: Government and Policy, 24(3), pp.439-458.

Smith A, Stirling A, Berkhout F., (2005). The governance of sustainable socio-technical transitions,
Research Policy 34 (2005) 1491-1510.

Smith, A., VoR, J. and Grin, J. (2010). Innovation studies and sustainability transitions: The allure

of the multi-level perspective and its challenges. Research Policy, 39(4), pp.435-448.

87



Sootoo. (2017). EEFEHEH B REA Fofi v 772, 4000 I REAS 45 LA N E . (In Chinese).
[online] Available at: http://news.zol.com.cn/649/6499969.html.

Suarez, F., Oliva, R. (2005). Environmental change and organizational transformation. Industrial
and Corporate Change, 14 (6), pp. 1017-1041.

Sun, K. (2015). ‘RIEFH-BIMN AL AATERK IR, 4E H . (In Chinese).

Sun, Y. (2017). BUMMBEAR: SETSME 260 K PM2.5 B§ 14%- Wi L IH-#iiL7EZ. (In
Chinese). [online] Zhejiang Online. Available at:
http://zjnews.zjol.com.cn/zjnews/hznews/201706/t20170605 4168153.shtml [Accessed 31 Dec.
2017].

Tan, Y., Qin, C,, Liang, B., Wu, C., Lyu, J., Li, L. (2015). A survey on the condition of bike lanes in 12
cities, China. (In Chinese). Zhonghua Liu Xing Bing Xue Za Zhi. 2015 Apr;36(4):304-8.

Tang, J. (2017). I RHEASKDUHENT R ADUR WL Z20R W <R 7 - LT ) -Ir AR 2R, (In
Chinese). [online] Zjnews.zjol.com.cn. Available at:
http://zjnews.zjol.com.cn/zjnews/hznews/201707/t20170715_4566547.shtml.

Tang, J., Zhou, Z. and Zhang, L. (2017). L= 5% FIUE R bUNARRFEZ D ALRE? |
(In Chinese). [online] Zj.zjol.com.cn. Available at:
https://zj.zjol.com.cn/news/578344.html?from=timeline.

The General Office of the State Council. (2013). E 5Bk FIifise K E AFZEHIE S =
.. (In Chinese). Available at: http://www.gov.cn/zwgk/2013-01/05/content_2304962.htm.

The Ministry of Transport. (2017). The guideline of stimulating the regulatory development of
internet bike rental (shared bikes). (In Chinese). Available at:
https://baike.baidu.com/item/%E5%85%B3%E4%BA%SE%E9I%BC%I3%ES%8A%BI1%ES%92%8C%
E8%A7%84%E8%8C%83%E4%BA%92%E8%81%94%E7%BD%91%E7%A7%9F%E8%B5%81%E8%87
%AA%EB%AL%ECHEB%BD%AEKES%BF%I1%ES5%B1%95%E7%9A%84%E6%8C%87%ES5%AF%BC%
E6%84%8F%E8%AT%81/20812614?fr=aladdin#1.

The National Committee of the CPPCC. (2011). EZ: G2 =& U] 7= 4E 1. (In Chinese). [online]
Available at: http://www.cppcc.gov.cn/2011/09/14/ARTI1315989242945739.shtml.

The office of Hangzhou internet bike management leading group, (2017). The press conference of
publishing "The guiding opinions on stimulating the regulatory development of internet bike in
Hangzhou" [Video file]. (In Chinese). Available at:
http://live.weibo.com/show?id=1042152:83a49cda81001c980e4e6f2f77d04456

Van Bree, B., Verbong, G. and Kramer, G. (2010). A multi-level perspective on the introduction of

88



hydrogen and battery-electric vehicles. Technological Forecasting and Social Change, 77(4),
pp.529-540.

Van der Laak, W., Raven, R. and Verbong, G. (2007). Strategic niche management for biofuels:
Analysing past experiments for developing new biofuel policies. Energy Policy, 35(6),
pp.3213-3225.

Van Eijck, J. and Romijn, H. (2008). Prospects for Jatropha biofuels in Tanzania: An analysis with
Strategic Niche Management. Energy Policy, 36(1), pp.311-325.

Wang, F. (2017). LM%, KA #EEE KA. (In Chinese). [online] Zju.edu.cn. Available at:
http://www.zju.edu.cn/2017/0527/c10765a512407/page.htm.

Wang, Y. (2017). What's Really Driving China's $1 Billion Bike-Sharing Boom?. [online] Forbes.com.
Available at:
https://www.forbes.com/sites/ywang/2017/06/20/worth-1-billion-but-whats-really-driving-china
s-bike-sharing-boom/#4135d8b6427e.

Weber, M., Hoogma, R., Lane, B., & Schot, J. W. (1999). Experimenting with sustainable transport
innovations : a workbook for strategic niche management. Seville/Enschede: Universiteit Twente.

Wei, F. (2017). BIMILZREQER|EZ 2/ ? WRE IS 60 7 Wi LE E-HiLAE 2. (In
Chinese). [online] Zjnews.zjol.com.cn. Available at:
http://zjnews.zjol.com.cn/zjnews/hznews/201711/t20171118 5720270.shtml.

Wei, T. and Yu, R. (2013). Requirements cut for business startups. [online] China Daily USA.
Available at: http://usa.chinadaily.com.cn/epaper/2013-10/28/content_17063709.htm.

Witkamp, M., Raven, R. and Royakkers, L. (2011). Strategic niche management of social
innovations: the case of social entrepreneurship. Technology Analysis & Strategic Management,
23(6), pp.667-681.

Wo men yuan zhuo hui. (2016). “/INLZE7 W B 2 F+- 2 ? [Video file]. (In Chinese). [online]
Available at: https://www.wasu.cn/.

Wo men yuan zhuo hui. (2017a). FAFAE S HLZRE G iS EFATZE? [Video file]. (In
Chinese). [online] Available at: https://www.wasu.cn/.

Wo men yuan zhuo hui. (2017b). FRA TR S 2 ana#iys BN AL 5T 54727 [Video file]. (In
Chinese). [online] Available at: https://www.wasu.cn/.

Wo men yuan zhuo hui. (2017c). WFH H 17T 476 2 I 55 75 58 0%. [Video file]. (In Chinese). [online]
Available at: https://www.wasu.cn/.

89



Xiao, S. and Dong, M. (2015). Hidden semi-Markov model-based reputation management system
for online to offline (020) e-commerce markets. Decision Support Systems, 77, pp.87-99.

Xin, W. (2017). 6 ZXILZZ 5[] A0 JLRBEHEILIX 4K ? (In Chinese). [online]
Power.zol.com.cn. Available at: http://power.zol.com.cn/667/6674420 _all.html.

Xinhua. (2017). Another Chinese city allows subway rides by swiping phones - Xinhua |
English.news.cn. [online] Available at:
http://www.xinhuanet.com/english/2017-12/27/c_136855803.htm.

Xue, Y., You, J., Liang, X. and Liu, H. (2016). Adopting Strategic Niche Management to Evaluate EV
Demonstration Projects in China. Sustainability, 8(2), p.142.

Yang, Q. (2017). BEFEATERENUN, TR XS PSR- (In Chinese). [online]
Subscribe.mail.10086.cn. Available at:
http://subscribe.mail.10086.cn/subscribe/readAll.do?columnid=38077&itemId=5419747.

Yang, Y. (2017). BB T74IR 9 FILER G ZEE R 25 IERRIANL. (In Chinese).
[online] Thepaper.cn. Available at: http://www.thepaper.cn/newsDetail_forward_1729357.

Yu, J.and Ren, Y. (2017). AEFLZ R “HEE” T “/PNE” M EF LT B = E -
TR HE-WITLAEZL. (In Chinese). [online] Auto.zjol.com.cn. Available at:
http://auto.zjol.com.cn/zjcw/cxxx/201712/t20171228 6169599.shtml.

Yu, W., Qian, K., Gao, J., Qian, J. (2009). Hangzhou Ped & Bike system: Guidelines for Planning &
Design. Urban Transport of China, Vol.7, No.2. March 2009.

Zhang, E. (2016). Mobike 5 ofo Bl"4L 35 2 "B M A L HAT 2Pk KL, (In Chinese). [online]
Auto.zjol.com.cn. Available at: http://auto.zjol.com.cn/system/2016/09/29/021315116.shtml.

Zhang H., Susan A. Shaheen & Xingpeng Chen (2014) Bicycle Evolution in China: From the 1900s
to the Present, International Journal of Sustainable Transportation, 8:5, 317-335, DOI:
0.1080/15568318.2012.699999

Zhang, L., Zhang, J., Duan, Z. and Bryde, D. (2015). Sustainable bike-sharing systems:

characteristics and commonalities across cases in urban China. Journal of Cleaner Production, 97,
pp.124-133.

Zhang, Q. (2017). P92 AL R R i HIR s 4015 F 47 (In Chinese). [online]
Xian.qg.com. Available at: http://xian.qgq.com/a/20171129/010950.htm.

Zj.sina. (2015). MIAIINIBIELRE EAEE — BORKAE Z95 445, (In Chinese). [online]
Available at: http://zj.sina.com.cn/news/s/2015-04-02/detail-iavxeafs4145146.shtml.

90



Appendix A. The power-interest analysis

The power of the stakeholders is analyzed based on their interests and objectives. The internet
bike companies as the initiator of the internet bike scheme, are considered to have the highest
interest. So are the investors and bike manufacturers since they are highly involved in this
business. Three government entities share a high interest because the disorder of the internet
bike system has caused serious problems and endangered the stability of Hangzhou society. The
public bike company also has the high interest due to the internet bike companies are their
biggest competitors. It is said that the emergence of the internet bike has caused a 10.34 %
reduction in public bike use (Yu and Ren, 2017). The researchers, logistic companies, users, and
the local media are considered to have a medium interest. Among them, the researchers have
the highest interest due to the internet bike rental is a hot issue and is relevant to their specialty.
The logistics companies also have a relatively high interest because it is a good business
opportunity for them. As for the local media, although they have paid a lot of attention to the
internet bike, it is believed that their attention could be easily attracted by other more urgent
issues. The non-users are considered to have the lowest interest because they are not related to
the internet bike rental in any means, but they might still have some interest due to the fact that
the internet bike rental also affects their daily life.

The internet bike To make the internet bike | Increasing market share, The Highest
companies integrated into the urban | gaining profit
public transport
The investors Return on capitals, more Profits High
market shares
Bike manufacturers Long-term cooperation Profits High
with the internet bike
companies
Hangzhou Transportation Better management of To facilitate the overall High
Bureau the internet bike coordination of the
management system
Hangzhou Municipal Better management of The internet bike would High
Commission of City the internet bike cause less parking issues
Administration (on the footpath)
Hangzhou Municipal Better management of The internet bike would High
Bureau of Public Security | the internet bike cause less parking issues
(on the road)
The public bike company Co-exist with the internet | How to win the High
bike customers back from the
internet bike companies
The researchers and A more standardized Solve the current issues Relatively high
institutes development of the and prevent future risk
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internet bike

The users A better service provided | Better user experience Medium

by the internet bike

Hangzhou citizens A more standardized Less negative social Relatively Low
(non-user) development of the impact

internet bike

Local media A more standardized Stimulate the problem Medium
development of the being solved

internet bike

The logistics company Long-term cooperation Gaining profits Relatively high

The power of the stakeholders is analyzed based on the important resource the stakeholders
have, replaceable or not, and the dependency of the resources. The government entities are
considered to have the highest power over the management of the internet bike development.
The investors also have a dominant power since they provide internet bike companies with
sufficient financial resources. The internet bike companies surely have the high power. But their
power is considered to be lower than that of the government. The public bike companies, as the
only competitor, also have the power to exert a certain influence on the internet bike
development. The bike manufacturers are considered to have high power because they are
hardly replaceable. The researchers, non-users, and local media are all considered to have a
medium power because their participation could put pressures on the government to take more
actions. At last, it is believed that the logistic companies have the lowest power and is

replaceable.

Important resource  Replaceable? Dependency? Conclusion
The internet bike They got most of the Not replaceable Completely High power
companies resources to make the dependent

system work

The investors Financial resource Not replaceable Completely High power
dependent

Bike manufacturers | Supply of bikes Not replaceable Highly dependent High power

Hangzhou Regulations, guideline Not replaceable Completely Highest power

Transportation and other forms of law dependent

Bureau

Hangzhou The power to supervise | Not replaceable Completely Highest power

Municipal and regulate the dependent

Commission of City | implementation of the

Administration regulations
Hangzhou The power to supervise | Not replaceable Completely Highest power
Municipal Bureau and regulate the dependent
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of Public Security implementation of the
regulations
The public bike The land and user Not replaceable Highly dependent High power
company resources
The researchers The ability to affect the | Yes Dependent Medium power
and institutes government's actions
The users The determinant of the | Not replaceable Completely High power
success of the business dependent
Hangzhou citizens The ability to affect the | Yes Dependent Medium power
(non-user) government's actions
Local media The ability to let the Yes Dependent Medium power
problem being seen
The logistics The resources for the Yes Independent Low power
company transportation of the
bikes

Based on the aforementioned results, the power vs. interest grid can be mapped as follows. The
three government entities, internet bike companies, the public bike company, the researchers
and the users are the "key players" in the internet bike rental niche. They become the target
groups of the interviews. The investors and bike manufacturers are excluded since it is difficult to
contact them.

Transportation

1 Bureau
Bureau of
Public Security ]
T Commission of City
= Administration
Es |
[ . The investors The internet bike
| companigs
The users P
| The public bike company
' @
\ Bike manufacturers
medi o L]
Local media ~_The researchers
s] — " —
o]
g
8 °
Hangzhou Citizens
The logistic companies
-
(e}
g

Low Interest High
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Appendix B. Interview protocols

Expert interview protocol

Date:
Institutions:
Name of the interviewee:

The introduction

1. An Introduction to myself and this research.

I'm a master student in Industrial Ecology from TU Delft. I'm currently in the process of my
graduation thesis research. The research is aiming to analyze the development of the internet
bike rental in China by applying strategic niche management (SNM) and the multi-level
perspective (MLP). Besides, this research also aims to identify the potential problems with regard
to the current development of the internet bike rental in China and to explore the possible
solutions to guide the future development. (An explanation of what SNM and MLP are for is
needed for the interviewees who don't have the background in the relevant field).

2. Explaining the objective of this interview, review of interview method, use of data and
confidentiality.

The objective of interviews is to obtain information and gather perspectives from different types
of stakeholders. All the data is only for the purpose of this thesis research. All the interviews are
intended to be recorded but with the permission of the interviewee.

3. Inquiry of the background of the interviewee.

First, let the interviewees give a brief introduction of themselves. According to the information
the interviewees provide, Some general questions will be asked in the form of an open dialogue.
However, the open questions session is subject to change and could be skipped if there is not
much time left.

Interview questions
1. Could you please explain how is your organization's function relevant to the internet bike
rental? What are your responsibilities?

2. Could you please introduce the current development and achievements of the internet rental

bike in Hangzhou?

3. What do you know about the actors that take part in the development of the internet rental
bike? What are their relationships with you and with the others?

Based on the following aspects:
B The bike design and any other technologies that are associated with the bike
M Users' characteristic and preference
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B The social, environmental impact induced by the emergence of the internet rental bike
B Relevant legislation
B Maintenance and the supply chain
4. What have you learned about these aspects? What do you think they should be developed in
the future? Why?

5. According to your expectation, what would you do to improve these aspects?
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User interview Protocol

Date:
Institutions:
Name of the interviewee:

The introduction

1. An Introduction to myself and this research.

I'm a master student in Industrial Ecology from TU Delft. I'm currently in the process of my
graduation thesis research. The research is aiming to analyze the development of the internet
bike rental in China by applying strategic niche management (SNM) and the multi-level
perspective (MLP). Besides, this research also aims to identify the potential problems with regard
to the current development of the bike-sharing program in China and to explore the possible
solutions to guide the future development. (An explanation of what SNM and MLP are for is
needed for the interviewees who don't have the background in the relevant field).

2. Explaining the objective of this interview, review of interview method, use of data and
confidentiality.

The objective of interviews is to obtain information and gather perspectives from different types
of stakeholders. All the data is only for the purpose of this thesis research. All the interviews are
intended to be recorded but with the permission of the interviewee.

3. Inquiry of the background of the interviewee.

First, let the interviewees give a brief introduction of themselves. According to the information
the interviewees provide, Some general questions will be asked in the form of an open dialogue.
However, the open questions session is subject to change and could be skipped if there is not
much time left.

Interview questions
1. Could you please introduce your age and occupation?

2. Could you list any main problems that you think the current Hangzhou transportation system
encounters? (For example: traffic congestion, the time or money cost etc.)

3. What do you think about the internet rental bike? Have you used it before? Do you like it?

Based on the following aspects:
B The bike design and any other technologies that are associated with the bike
B Users' characteristics and preference
B The social, environmental impact induced by the emergence of the internet rental bike
B Relevant legislation
B Maintenance and the supply chain
4. What have you learned about these aspects? What do you think they should be developed in
the future? Why?
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Appendix C. Quotes from the Interviews

Quotes from the interviews Interviewee types

1. “The bike parking was well managed by the operational staff back User type A
then”

2. “We have established a Wechat group. when there are some places = Government entity B
encountering the problem, our people would send a notificationto this
group.”

3. “Mobike, ofo and Haluo bike are taking turns to manage the parking. Governmententity B
Each company is responsible for 10 days for every month. They are
responsible for not only their bikes, but all the bikes”

4. “ 1 normally don’t report the bike malfunction, | might just look for Usertype A, Band C
another one... and | fell like the broken bikes are more and more
common to see.”

5. “We believe we have a stable demand from our customers, who are  Public bike company
mostly the long term Hangzhou residents.”

6. “There are normally 2 to 3 phone call from the citizens complaining ~ Government entity B
about the parking of the internet bikes, the highest record is more than

ten phone calls a day. All these complaints were put in priority and

solved first.”

7. “ | believe there is no potential to develop the internet bike Researcher A
system. ...l think the internet bike companies in the future will be
merged by the government”

8. “ We hope to see one or two internet bike companies would operate  Government entity A
in the future, so we could managed them together with the public bike
company”

9. “ There will be more regulations and methods to regulate the Government entity A
internet bike system on the aspects of bike quality, company operation

and bike registration.....butit is not wise to do it now since there are

still uncertaintiesin the market.”

10. “ I think the current bike design is already good. | mean, it is just a User type A
bike.....butthere are also some problems . The major one is the high
broken rate of the bikes....”

11. “ The users are unfamiliar with the bike condition, which mightbe a ResearcherB
risk.... Besides, it should be clear that who should be responsible for
the accidents caused by the use of the internet bike.”
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Appendix D. Bike sharing history in Hangzhou

Bike sharing in Hangzhou started in 2008, which the first bike sharing system was initiated by
Hangzhou government (Sun, 2015). Until now, different kinds of internet bikes operated by
different private companies coexist with the public bike system run by the government. Generally,
the history of bike sharing in Hangzhou can be distinguished into two major phases: the
dominance of the public bike (2008-2016), and the explosion of the internet bike (2016 to
present). The history before the emergence of internet bike system in Hangzhou is illustrated in
the figure below.

March 2008 December 2008
The first announcement of Confirmation of wide
establishing the public bike implementation of the
system public bike system
May 2008 End of 2010
Trail Operation of the public Public bike have covered 8
bike system districts in Hangzhou

The history of public bike system in Hangzhou (created by author)

According to Sun (2015), before the emergence of public bike program, there were no wide
applications of the bike-sharing system in Hangzhou. For Hangzhou citizens, the only option left
was to own a bike by themselves. For tourists, there were several bike rental service points but
only operated around the West Lake area. This situation was totally changed when the Wang
Guoping, who was the secretary of Hangzhou municipal committee of the Communist Party of
China, firstly proposed the idea of constructing an urban bike sharing system in Hangzhou. The
successful implementation of bike sharing systems in the foreign cities (Paris, Lyon, and London)
boosted the confidence of Hangzhou government to establish their own system. Hangzhou
government realized that the blind development of the private vehicles cannot be the solution to
the city's traffic problems. The bike should play an important role in the overall urban public
transport system. (Sun, 2015)

On March 3rd, 2008, Hangzhou Municipal committee and Hangzhou government officially
announced the construction of Hangzhou public bike system. The government set the date of
trial operation of May 1st and the official operation date of September 16th. In the trial
operation, 2800 bikes were released to the West Lake scenic area and the northern and the
southern part of Hangzhou. Besides, Hangzhou government also started the construction of 61
bike service points, which was conducted by five branch companies affiliated to Hangzhou Public
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Transport Group Co., Ltd. The operating time was initially set as 6:30 to 20:00 but later changed
to 6:00 to 21:00. All the bikes were produced by Tianjin Flying Pigeon bike manufacturing Co., Ltd.
(Sun, 2015)

The trail operation turned out to be a great success. Until December 15th, 2008, Hangzhou public
bike system had been expanded to a system with 280 service points and in total 8100 bikes. On
December 19th, after half year's operation, Hangzhou public transport group Co., Ltd held a
review meeting to evaluate the performance of the public bike system, gathering the experts
from Zhejiang University, Hangzhou Dianzi University, Zhejiang University of Technology, Science
Technology Department of Zhejiang Province, etc. In this meeting, most of the experts believed
the public bike system had shown its positive contribution to Hangzhou public transport, which
they suggested it should be widely implemented in all the other area of Hangzhou. That's when
Hangzhou public bike started its surging growth. (Sun, 2015)

From that moment on, the public bike gradually made its way to the remaining districts of
Hangzhou. In February 2010, the public bike first entered the Binjiang district (Sun, 2015). Until
June of 2010, there were in total 2000 service points which had the capacity to provide 43300
parking spots (Shi et al, 2011). At the end of 2010, the system had cover 8 districts in Hangzhou
with 2411 serving points and 60.6 thousand bikes. Until 2013, the overall rental amount of the
public bike had exceeded 100 million (Sun, 2015). The details of the development of the public
bike in Hangzhou is shown in the table below.

. 2008 2009 2010 2011 2012 2013 2014
Districts Population
(million) | Service | Number | Service | Number | Service | Number | Service | Number | Service =Number | Service K Number | Service Number of|

| | . points | of bikes | points | ofbikes = points  of bikes | points | of bikes | points = of bikes = points = of bikes | points | bikes
Ma':r:;ba“ 32714 | 343 | 4900 | 1970 | 49400 | 2200 & 51500 | 2207 | 51500 | 2249 | 51500 | 2281 | 51500 | 2330 | 54600

Binjiang | 319 | | | 300 | 600 | 96 | 3500 | 153 | 3500 | 211 | 4000 | 223 | 5000 | 227 | 5000
| Xasha | 3107 | | | | | 41 | 1800 | 100 | 1800 | 151 | 4000 | 157 | 5000 | 168 | 5000
Xiaoshan | 15113 | _ ' _ | 20 | 1000 | 99 | 1000 | 190 | 5250 | 190 | 8500 | 190 | 8500

Yuhang | 117.03 | ‘ ' _ | 54 | 1800 | 115 | 1800 | 161 | 5000 | 216 | 8000 | 216 | 8000

Linan 56.67

Fuyang | 7177

Tonglu | 40.64

Chuanan | 33.68

Jiande | 4308 | | | | | | | | | | | | | |

Intotal | 90411 | 343 | 4900 | 2270 | 50000 | 2411 | 59600 | 2674 | 59600 | 2962 | 69750 | 3067 | 78000 | 3131 | 81100

Development of public bike in Hangzhou (adapted from Sun, 2015)
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