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Abstract 

The mobile communication technology has evolved from the first generation (1G), when 

the first radiotelephone service was introduced in the US in late 1940s, to the third generation 

(3G). In each generation, different standards and technologies were promoted by 

technologically and economically advanced countries. For example, the major 1G 

communication standards were: AMPS promoted by the US, NMT promoted by Nordic 

countries, and TACS promoted by the UK. The second generation (2G) communication 

standards include GSM promoted by the European countries and CDMA (IS-95) promoted by 

the US. Behind these different standards, there are entire industry chains and huge profits. To 

catch up with these forerunners, lagging countries usually need to go through different stages 

including duplicative imitation, creative imitation, and then real innovation. In the 1G era, 

China did not have its own standard, but it adopted the British TACS systems. In the 2G era, 

China did not have its own standard, and it adopted both the European GSM systems and the 

US CDMA systems. However, when the 3G era was approaching, China decided to seize the 

opportunity and developed its own 3G standard: TD-SCDMA. In January 2009, China issued 

three different 3G licenses to three different operators who utilized TD-SCDMA, WCDMA, 

and CDMA2000, respectively. The Chinese proposed 3G standard began to be 

commercialized with this first licensee. China has been trying to catch up with the leading 

countries in the mobile communication industry. This thesis examines the question of whether 

this catching-up process was successful or not. 

The purpose of this thesis is to give readers insights into the Chinese 3G market, and to 

help them to understand the catching-up process being undertaken by China’s mobile 
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communication industry. The thesis first introduces some background information about 3G, 

TD-SCDMA, and the Chinese telecom market. Then, it reviews theories of technological 

catching-up and leapfrogging. After that, it presents a case study of the TD-SCDMA Industry 

Alliance that examines six determinants measuring the catching-up process: Sources for 

Competitive Advantages, Strategies and Policies, R&D Efforts, R&D Outcome, and Market 

Success. The final part of the thesis gives answers to the research question and reveals the 

profound impact brought by the catching-up process of China’s mobile industry. 

 

Key-words: Catching-up, Leapfrogging, 3G, TD-SCDMA, Mobile industry, China, 

Technological capability, Market success 
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1 Introduction 

This chapter gives readers a general description about the thesis. It states the research 

question, the research objectives, why the research is important, and how the research will 

be carried out. 

1.1 Problem Statement 

The past two centuries witnessed the importance of “foreign technology” and its 

international diffusion in the industrialization of Europe, US, and Japan. In the recent decades, 

the importance of this “foreign technology” emerged again and became much stronger due to 

the industrialization of newly industrializing countries such as South Korea, Singapore, and 

most recently China. [1] 

Because of various constraints and entry barriers, not all developing countries have the 

capabilities to accelerate their development and reduce the gap between themselves and the 

economically and technologically advanced countries.[2] However, when technological 

systems are about to change, currently leading countries may be reluctant to transition to the 

new system since they have already accumulated enormous amounts of skill and experience 

with the old system. Developing countries, for several reasons, may be able to leapfrog to the 

frontier faster than the current forerunners. According to Yong [2], developing countries must 

take advantage of this “window of opportunity” to catch up, otherwise, they will continue to 

lag behind.  

Based on Lee and Lim’s theory [3], there are three different patterns of catch-up: 

path-following, path-skipping, and path-creating catch-up. In the catching-up process, 

developing countries may face problems getting access to the relevant technologies. For 

example, technology holders may refuse to sell or charge unaffordable patent fees. These 

factors drive capable countries, which have accumulated sufficient knowledge and skills, to 

skip some of the technological stages or to develop their own technologies. [3] 

In the evolution of China’s mobile communications, China had imitated the technological 

leaders in the 1G and 2G era. However, due to factors such as high patent fees, China decided 

to take advantage of the window of opportunity of the 3G era, to catch up. In June 1998, 

Datang, a Chinese company, submitted TD-SCDMA as a 3G standard proposal to ITU on 

behalf of China. This proposal was approved as one of 3G standards by ITU in May 2000, 

and was officially accepted by 3GPP in March 2001. On 7 January 2009, the Ministry of 

Industry and Information Technology (MIIT) issued three 3G licenses to three operators: 

China Mobile obtained a license for TD-SCDMA, China Telecom obtained a license for 

CDMA2000, and China Unicom obtained a license for WCDMA. 

While it is obvious that China is trying to catch up in the mobile communication industry. 

There is a question remaining: “Is the catching-up process successful (or not)?” This thesis 

reviews varies theories of technological catch-up and introduces a model for measuring the 

catching-up process. Using this model, this thesis makes a case study of the TD-SCDMA 
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Industry Alliance and examines the TD-Alliance from different perspectives. Finally, after the 

case study of the TD-Alliance, the thesis will give answers to the research question. 

1.2 Research Question 

Is the catching-up process of China’s mobile industry successful? 

1.3 Objective 

The purpose of this thesis is to give readers insights into the Chinese 3G market, and help 

them to understand the catching-up process in China’s mobile communication industry. The 

target readers of this thesis include customers, investors, policy makers, students, researchers, 

and any individuals who would like a look into China’s mobile industry. 

The motivation of writing this thesis was initially driven by the author’s personal interest. 

From the author’s perspective, it is a really interesting phenomenon that there are three 

different 3G standards existing in one country. China has been making efforts to catch-up in 

the mobile industry for a long time. Developing the homegrown 3G standard TD-SCDMA 

was regarded as a milestone during the catching-up process. Since the three different 3G 

licenses were granted two and half years ago, it now seems to be an appropriate time to 

examine if the catching-up process was successful. 

The main objective of this research is to evaluate the catching-up process of China’s 

mobile communication industry. Additionally, this thesis should give individuals insights into 

China’s mobile communication industry. 

1.4 Research Methodology 

This project mainly utilizes a qualitative approach to gain an in-depth understanding of a 

phenomenon and the factors that govern this phenomenon. [4] This process begins with a 

review of pervious research papers regarding “catching-up” theories. Based on this literature 

study, a model is proposed for evaluating the catching-up process of China’s mobile 

communication industry. This model is used in a case study of the TD-SCDMA Industry 

Alliance. In this case study, six determinants which can influence the success of China’s 

catching-up process in the mobile communication industry are examined. Finally, conclusions 

are drawn based on the findings from the case study. 

The methods of research used in the thesis include: 

1. Literature study 

The purpose of this literature study is to build a theoretical framework for the subsequent 

research. By studying different theories proposed by previous researchers regarding 

technological catch up and leapfrogging, I developed the theoretical framework used in 

this thesis. 
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2. Information gathering from authorities 

During the project, I collected information from officials in various authorities. For 

example, I collected information from MIIT, National Bureau of Statistics, TD-Alliance, 

TD Forum, International Telecommunications Union (ITU), Third Generation Partnership 

Project (3GPP), China Communication Network, and so on. 

Patent is an important indicator of technological capabilities. To analyze the research 

outcome of TD-Alliance, I conducted a patent research based on World Intellectual 

Property Organization (WIPO)’s PCT database. WIPO is a specialized agency of the 

United Nations, which is dedicated to developing an international intellectual property 

system. The Patent Cooperation Treaty (PCT) is an international treaty administered by 

WIPO, which aims to offer applicants patent protection in all the contracting states. That 

means PCT patents are recognized and protected in all the 142 contracting states (until 

2010). The reason that I decide to analyze PCT data, not data from US Patent and 

Trademark Office (USPTO) or European Patent Office (EPO), is that data from national 

office (USPTO) or regional office (EPO) may introduce bias because of the so called 

“home advantage” effect or “regional advantage” effect. If using national (regional) 

office’s patent data for statistical analyses, the technological strength of home nation 

(region) will be overestimated compared to other nations (regions). Because of its 

advantages, the PCT system has become increasingly important since 1990s. [5] By using 

the PCT data to conduct my research, I am aiming to reduce complexity and increase 

reliability. In the patent analysis, I will compare the total number of patents between 

China’s mobile industry and leading countries’ mobile industry, the number of patents 

held by selected Chinese companies and MNCs, and the patent distribution regarding 

specific technologies. Detailed methods will be described in related sections. 

 

3. Telephone interviews and other personal communication 

Both official and non-official sources were considered during the information gathering 

process. Official information sources include the public contacts published on each 

organization’s website. In addition to official information sources, I also found some 

contacting by utilizing my personal social network. 

Information gathered from official sources is assumed to be standard and reliable. 

However, the problem is that some in-depth information cannot be obtained from official 

sources. Therefore, I decided to collect additional information from non-official sources 

as an essential complement to the official information. Information gathered from 

non-official sources is assumed to represent personal perspectives of those interviewed. 

However, these perspectives sometimes are very inspiring and valuable. 

During the research, I had personal communications with the following contacts via 

e-mail or telephone: 

Sergio Buonomo, Counselor, Study Group Department,    

 Radio-communication Bureau, ITU 
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Lu Yu, Marketing Director, TD Industry Alliance 

Zhang Guoqiu, Project Manager, Shanghai Research Center, Huawei 

Liu Dong, employee of China Mobile, Sichuan Branch 

Cao Linyu, employee of China Mobile, Sichuan Branch 

Xian Mengjun, employee of China Mobile, Sichuan Branch 

Hu Yaofang, employee of China Telecom, Chongqing Branch 

Wang Xiaotian, employee of China Telecom, Sichuan Branch 

4. Surveys 

Two surveys were conducted during this project. The first survey (included as Appendix I) 

is designed to investigate customers’ preference and loyalty with respect to mobile 

operators. The survey started in April and ended at the end of May 2011. A total of 328 

participants from 25 different provinces participated in this survey. In addition to 

numerous multiple choice questions, one open comment is included in this survey. Of 

those who answered the survey, 205 included written comments (~63%). The results of 

the first survey will be referred to when analyzing the competitive advantages of 

TD-SCDMA. 

The second survey (included as Appendix II) is a customer satisfaction survey. It is 

designed to measure customers’ satisfaction concerning the three types of 3G systems in 

terms of the network, end user equipment, and operator. The survey uses a “1” to ”5” 

scale to measure customers’ satisfaction, where “5” represents “very satisfied” and “1” 

represents “very dissatisfied”. The survey was started in July and ended in August 2011. 

A total of 106 effective responses were collected. The results of the second survey will be 

utilized when analyzing the market success of TD-SCDMA. 

Information collected from the two surveys provides an important complement to the 

information gathered from public authorities such as MIIT. By combining the information 

from the public authorities and information from my own surveys, I aim to maximize the 

reliability of the research. Actually, there is little difference between the data collected 

from the survey and the data published by authorities. While there are differences because 

of different sample sizes, different research methods, and different target groups, the 

general results from both types of information sources are consistent. For example, from 

both information sources, we find that the number of TD-SCDMA users is larger than the 

number of users of the other types of 3G systems. From both information sources, we can 

also see that, China Mobile has the largest market share in both 2G and 3G. 
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2 3G, TD-SCDMA and the Chinese 

Telecom Market 

This chapter aims to help readers from different backgrounds better understand the 

technical terms, fundamentals of 3G, basics of TD-SCDMA, and the current situation of the 

Chinese mobile market. 

2.1 Evolution from 1G to 3G 

This section briefly summaries the evolution from the first generation (1G) to the third 

generation (3G) mobile communication technologies, with a focus on wide area cellular 

mobile communication technologies. Each of these generations is described briefly in its own 

subsection. 

2.1.1 1G 

In the late 1940s, the first radiotelephone service was introduced in US. This service was 

used to connect mobile users in cars to the public fixed network. In the 1960s, Bell Systems 

launched a new system called Improved Mobile Telephone Service (IMTS) which featured 

many improvements, such as direct dialing and higher bandwidth. Based on IMTS, the first 

generation (1G) mobile communication system was invented in 1970s. These 1G systems 

were analog systems, although these systems digitized the control link between the mobile 

phone and the cell site. Examples of 1G systems include Advanced Mobile Phone System 

(AMPS), Nordic Mobile Telephone (NMT), and Total Access Communications System 

(TACS). [6]  Table 2-1 shows details of some of these 1G standards. 

Table 2-1: 1G Standards 

Standard Note 

Advanced Mobile Phone System 

(AMPS) 

1. First launched in US 

2. Based on frequency division multiple 

access (FDMA) technology 

3. The most used analog system 

Nordic Mobile Telephone (NMT) 

1. First launched in Nordic countries 

2. Also deployed in Asia, Russia, and other 

eastern European countries 

Total Access Communications 

System (TACS) 

1. First launched in UK in 1985 

2. Based on AMPS technology 

Source: ITU 

2.1.2 2G 

The second general (2G) mobile communication systems emerged at the end of 1980s. 

These 2G systems are digital systems which digitized not only the control link between 

mobile users and the cell site, but also the voice signal. The new systems provided better 
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voice quality and higher capacity at a lower total cost. Representative 2G technologies 

include Global System for Mobile Communications (GSM), TDMA IS-136, CDMA IS-95, 

Personal Digital Cellular (PDC), and Personal Handyphone System (PHS). [6] Table 2-2 

gives additional details of these 2G standards. 

Table 2-2: 2G Standards 

Standard Note 

Global System for Mobile 

Communications (GSM) 

1. Developed as a collaboration between 

European Commission, telecommunication 

operators, and equipment manufacturers. 

2. Based on time division multiple access 

(TDMA) technology 

3. Adopted in all European countries and many 

other continents. 

4. Dominates with over 45% of the world-wide 

mobile market based on the number of 

subscribers. 

TDMA IS-136 
1. Digital enhancement of AMPS 

2. Mainly used in Americas and part of Asia 

CDMA IS-95 

1. Based on code division multiple access 

(CDMA) technology 

2. The largest market is South Korea. 

Personal Digital Cellular (PDC) 
1. Based on TDMA technology 

2. Only used in Japan 

Personal Handyphone System 

(PHS) 

1. Used in Japan 

2. Compared with wide area cellular 

technologies PHS is relatively inexpensive for 

consumers  

Source: ITU 

2.1.3 3G 

The third generation (3G) mobile communication systems promise faster communication 

services, including both voice and data services, at anytime and anywhere with seamless 

global roaming. [6] Compared with 2G systems, 3G wireless networks transmit data much 

faster, e.g., at a speed at least 2 Mbit/s (stationary or walking users) or 348 kbit/s in a moving 

vehicle. 3G networks provide users with both symmetric circuit-switched services for 

real-time applications such as traditional voice service, and a growing number of asymmetric 

packet-switched services for non-real-time applications such as mobile Internet access. [7] 

There are three main 3G standards which fulfill the International Mobile 

Telecommunication-2000 (IMT 2000) specifications made by ITU. These standards are 

WCDMA, CDMA2000, and TD-SCDMA. In addition, WiMax is becoming increasingly 

important (especially for back-haul links). 
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Wide band CDMA (WCDMA) is a 3G standard proposed by Europe. It evolves the 

widely used GSM network and currently has roughly 70% of the global market. [8] 

CDMA2000 is a 3G standard proposed by United States. It evolved from CDMA IS-95 to 

CDMA2000 1x to CDMA2000 1x EV-DO/DV or CDMA2000 3x. 

TD-SCDMA is a 3G standard proposed by China. TD-SCDMA was formally approved 

by ITU as one of the three 3G standards in May 2000, two years later than the 

commercialization of the other two standards. [7] Table 2-3 compares some of the key 

parameters of these three different 3G standards. 

Table 2-3: Some key parameters of the three major 3G standards 

 CDMA2000 WCDMA TD-SCDMA 

Carrier 

bandwidth 

Paired, 1.25/3.75 

MHz 

Paired, 5 MHz Unpaired, 1.6 MHz 

Multiple access DS-CDMA/MC-CDMA DS-CDMA TDMA/DS-CDMA 

Chip rate 1.2288/3.6864 

Mchips/s 

3.84 Mchips/s 1.28 Mchips/s 

Physical layer  

spreading factors 

4–256 4–256 1, 2, 4, 8, 16 

Data modulation DL: QPSK, UL: BPSK DL: QPSK, UL: BPSK QPSK, 8-PSK 

(optional) 

Number of 

slots/frame 

16 16 7 

Maximum data 

rate 

(theoretical) 

2.4 Mb/s(1x EV-DO) 2 Mb/s 2 Mb/s 

Spectrum 

utilization  

Efficiency 

1.0 0.4 1.25 

Receiver Rake Rake Joint detection 

(mobile: Rake) 

Inter-BS timing GPS synchronous Asynchronous/synchronous Synchronous 

Source: Bo [7] 

2.2 TD-SCDMA 

This section provides a short introduction to TD-SCDMA followed by a summary of 

the key features of this standard. 

2.2.1 Introduction of TD-SCDMA 

Previously called China Academy of Telecommunication Technology (CATT), Datang 

Telecom Technology & Industry Group (Datang) is a large-scale hi-tech company managed 

by the state-owned Assets Supervision and Administration Commission of the State Council. 



8 
 

The company specializes in research, development, and sales of electronic and information 

technology products. It consists of many subsidiaries such as Datang Mobile, Datang 

Telecom, and so on. [9] 

In June 1998, Datang Group submitted their TD-SCDMA proposal to ITU on behalf of 

China. In May 2000, ITU approved TD-SCDMA as one of the 3G mobile standards. In March 

2001, TD-SCDMA was officially accepted by 3GPP. The acceptance of TD-SCDMA was 

regarded as a breakthrough for the Chinese telecom industry. According to its own 

descriptions, Datang owns the core patent for TD-SCDMA and continues to lead the 

development of the TD-SCDMA standard. [10] 

Figure 2-1 shows the network architecture of TD-SCDMA. From this figure, we can see 

that the TD-SCDMA network consists of three parts: Core Network, Radio Access Network 

(RAN), and User Equipment (UE). The Core Network of TD-SCDMA is very similar to other 

3G networks, such as WCDMA and CDMA2000. The differences mainly exist in the RAN. 

The RAN can be further divided into Node B and Radio Network Controller (RNC). Node B 

contains transmitters and receivers, and directly communicates with end users. TD-SCDMA 

implemented its key techniques “Joint detection” and “Smart antennas” in Node B (See 

2.2.2.2 and 2.2.2.3). RNC is the element responsible for controlling all the Node B (s) that 

connected to it, and carrying out radio resource management. RNC connects to the Core 

Network through the interface called Iu. TD-SCDM implemented another key technique 

“Dynamic Channel Allocation” in RNC (See 2.2.2.4). The Core Network is connected to 

external networks such as Public Switched Telephone Network (PSTN) and Internet. [11] 

 

Source: Drawn by the author based on [11] and [12] 

Figure 2-1: TD-SCDMA Network Architecture 

2.2.2 Key Features of TD-SCDMA 

Compared with other 3G standards, TD-SCDMA has some unique technological 

characteristics by combining time division duplex (TDD), smart antennas, joint detection, and 

dynamic channel allocation (DCA). These technologies offer TD-SCDMA benefits in terms 
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of spectrum efficiency and system capacity, and make it well suited for densely populated 

urban areas. 

2.2.2.1 TDD versus FDD 

Unlike other 3G standards (e.g. WCDMA) which utilize frequency division duplex 

(FDD) for the up and down links, TD-SCDMA utilizes TDD model. Standards utilizing the 

FDD model need a paired frequency band to separately transmit uplink and downlink 

traffic (as shown in Figure 2-2). However, TD-SCDMA only uses a single 1.6 MHz channel 

to transmit both uplink and downlink traffic (as shown in Figure 2-3). [13] 

 

Source: 3GPP 

Figure 2-2: WCDMA uses a paired 5 MHz band to transmit uplink and down 

link traffic separately 

 

Source: 3GPP 

Figure 2-3: TD-SCDMA uses a single 1.6 MHz band to transmit both uplink and 

downlink traffic 

There are two benefits of this mechanism. First, spectrum is a very expensive 

resource today. Sometimes, a paired frequency band with a fixed distance between 

uplink and downlink is very expensive to obtain. In contrast, a single unpaired band is 

much easier to obtain license for. By using the TDD model, TD-SCDMA offers 

convenience in spectrum allocation. The second benefit of using the TDD mechanism is 

that it better suits asymmetric data service. Here the asymmetric occurs because the 
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amount of uplink traffic does not equal the downlink traffic. This is frequently a 

characteristic of Internet service. When accessing the Internet, users typically download 

more information than they upload. In the FDD model, since the uplink and downlink 

are transmitting traffic separately, one link will be occupied even though the other is 

largely idle. However in TD-SCDMA, the system can dynamically allocate resources 

between uplink and downlink according to the traffic load. This is illustrated in Figure 

2-4. 

 

Source: TD-SCDMA white paper [14] 

Figure 2-4: FDD operation and TDD operation 

From this figure, we can see that, the uplink band is separated from the downlink band in 

the FDD model. A large portion of uplink is occupied even if there is no uplink data traffic. 

However, the uplink and the downlink use the same band in the TDD model resulting in 

greater spectrum efficiency. [7] [13] [14] 

2.2.2.2 Joint detection 

Another characteristic of TD-SCMDA is joint detection. TD-SCDMA uses joint detection 

receivers instead of RAKE receivers. The RAKE receivers used in WCDMA and CDMA2000 

systems only consider the desired user’s signal, while the Joint Detection receivers used in 

TD-SCDMA process all users’ signals simultaneously. This mechanism increases 

transmission capacity and improves the efficiency of utilizing available spectrum. [7] 

2.2.2.3 Smart antennas 

Using smart antennas is another feature of TD-SCDMA. Figure 2-5 and Figure 2-6 

show the difference between using a traditional antenna and smart antennas. A 

traditional antenna radiates signals in all directions around the antenna or in a fixed 

direction. However, a smart antenna directs signals to the specific locations of end users. 

This mechanism is also called space division multiple access (SCDMA) because it 
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differentiates end users based upon spatial diversity. The benefits of using smart 

antennas are that such an antenna optimizes the link budget, increases the system 

capacity, and reduces interference. These are three reasons for why TD-SCDMA is well 

suited for densely populated urban area. [14] 

 

Source: TD-SCDMA white paper [14] 

Figure 2-5: Without Smart Antenna 

 

Source: TD-SCDMA white paper [14] 

Figure 2-6: Smart Antenna 

2.2.2.4 Dynamic Chanel Allocation (DCA) 

TD-SCDMA aims to maximize the system capacity and minimize interference by 

implementing a dynamic channel allocation (DCA) algorithm. TD-SCDMA uses four 

multiple access techniques: frequency division multiple access (FDMA), time division 

multiple access (TDMA), code division multiple access (CDMA) and space division 

multiple access (SDMA). The DCA algorithm dynamically allocates traffic to the least 

interfered channel by centrally considering all the available information, specifically the 

time slot, carrier frequency, spreading code, and space diversity. [7] [14] This results in 

the channel structure shown in Figure 2-7. 
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Source: TD-SCDMA white paper [14] 

Figure 2-7: TD-SCDMA Radio Channel Structure 

2.3 Chinese Telecom Market 

This section gives readers background information about the Chinese Telecom Market. 

The first subsection introduces the history of China’s mobile communication industry. The 

second subsection briefly describes the current situation of the telecom market. The last 

subsection explains the phenomenon “One Country, Three Standards”. 

2.3.1 Path of catching-up 

1G: TACS 
UK standard

GSM 
European 
standard

CDMA 
US standard1987

1995

WCDMA 
European 
standard

2002

CDMA2000 
US standard

TD-SCDMA

1G 2G 3G

2009

2009

2009

LTE-Advanced

4G

2015 
expected

 

Source: Based on information from China Communication Network [15] 

Figure 2-8: China’s Path of Catch-up in the mobile industry 
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In the 1G era, China adopted TACS, a UK standard. On 18 November 1987, the first 

TACS network was commercialized in Guangzhou. The first batch of subscribers was 700. 

In the 2G era, China adopted two standards. China Telecom (at that time, China Mobile 

has not been separated from China Telecom) and China Unicom each set up their own GSM 

network in April 1995 and July 1995 respectively. In 2002, China Unicom commercialized its 

CDMA (IS-95) network. 

China delayed the commercialization of 3G for many years until 2009. In January 2009, 

China issued three different 3G licenses to three operators. China Telecom obtained the 

license for CDMA2000, China Unicom obtained the license for WCDMA, and China Mobile 

obtained the license for TD-SCDMA. 

It is expected that China will migrate to 4G by 2015. [16] Chinese companies such as 

China Mobile and Datang Mobile are actively promoting TD-LTE, which is an evolution of 

TD-SCDMA. Datang Mobile has submitted its proposal for TD-LTE-Advanced, and this 

standard has been selected by ITU as a candidate 4G standard. [17] Since the major developer 

of CDMA2000, Qualcomm, announced it would stop developing UMB (an evolution of 

CDMA2000) in November 2008, it is very likely that all the Chinese operators will adopt 

LTE based technology. The question will be which operators select the GSM-WCMDA-LTE 

evolutionary path and which select TD-LTE. 

2.3.2 Current situation of the Chinese telecom market 

In 2010, the total number of telephone subscribers in China increased by 92 million, 

reaching a total of 1.15 billion telephone subscribers. Of these, 859 million subscribers are 

mobile phone subscribers, which accounts for 74.5% of the total telephone users and is triple 

the number of fixed-line telephone subscribers. The number of 3G subscribers increased by 

35 million during 2010 and reached a total number of 47 million at the end of 2010. The 

penetration rate of mobile phones reached 64.4 phones per 100 people, an increase of 8% 

compared with the previous year. 

In 2010, the number of fixed-line telephone users decreased 19 million, leaving a total of 

249 million fixed line subscribers. The penetration rate of fixed-line telephone fell to 22.1 

phones per 100 people, a decrease of 1.5% compared with the previous year. 

Figure 2-9 shows the numbers of fixed line and mobile subscribers each year during the 

period 2006-2010. The increase in mobile subscribers is occurring at a faster pace than the 

decease in numbers of fixed subscribers. 
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Source: MIIT’s published statistics [18] 

Figure 2-9: 2006-2010 statistics of telephone subscribers 

The total revenue of the Chinese telecom industry was 899 billion RMB, an increase of 

6.4% over the previous year. Of this revenue, the mobile industry accounted for 628 billion 

RMB, an increase by 11.2% from the previous year. Mobile voice service remains the main 

business, contributing 427 billion yuan RMB to the total revenue, an increase of 9.4% from 

the previous year. [18] In 2010, the total number of minutes of mobile voice service was 4.3 

trillion minutes, an increase of 22.4% compared to the previous year. The difference between 

the increase in number of minutes and voice service revenue growth reflects decreasing per 

minute charges. 

In the first four months of 2011, the total business volume of telecom industry 

nation-wide was 366 billion yuan RMB, an increase of 15.7% compared with the same period 

of the previous year. The number of mobile subscribers increased 41 million, reaching a total 

number of 900 million. Among these subscribers, the number of 3G subscribers increased 21 

million, reaching a total of 68 million subscribers. 

In these same four months, the total mobile communications revenues totaled 218 billion 

yuan RMB, an increase of 13.3% compared with the same period of the previous year. The 

proportion of revenues which mobile communications constituted of the total telecom 

industry rose from 68.2% to 70.6%. [19] 

From the statistics above, we can draw a number of conclusions. First, the Chinese 

telecom industry was steadily growing. Second, mobile communications contributed the 

majority of this growth, while fixed line communications remained static or declined 

somewhat. Third, voice service is still the main service of mobile communications. Although 

the number of 3G subscribers increased dramatically, the total number was only 68 million 

subscribers. Compared with the total number of 900 million mobile subscribers, the 

penetration of 3G is still very low (~7.5%). Although, one might also view the growth of 3G 

subscribers as very robust, having attracted 7.5% of mobile subscribers in two and a half 

years. 
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2.3.3 One Country, Three Standards 

On 24 May 2008, three ministries of the People’s Republic of China (Ministry of Industry 

and Information Technology, National Development and Reform Commission, Ministry of 

Finance) jointly issued a document regarding Telecom Reform. [20] According to the 

document, there would be a significant reorganization in China’s telecom industry. During 

this process, China Telecom bought the CDMA network (both assets and subscribers) from 

China Unicom, and acquired China Satcom’s basic telecom business. China Unicom merged 

with China Netcom by exchanging stock. [21] The largest Chinese mobile operator China 

Mobile acquired China Railcom (also called China Tietong) which would be run as an 

independent subsidiary within China Mobile. [22] After the reorganization mentioned above, 

the previous six telecom operators became three fully-functional operators, and these three 

operators were expected to be licensed with three different 3G standards (WCDMA, 

CDMA2000, TD-SCDMA). 

 

Source: Based on information from [20] 

Figure 2-10: The re-organization of China’s telecom industry 

On 7 January 2009, the Ministry of Industry and Information Technology granted three 

3G licenses to three operators as described previously. [23] 
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3 Technological catch-up and 

leapfrogging 

This chapter gives an overview of literature on catching-up theories. It provides the 

theoretical framework which will be used to measure the catching-up process of China’s 

mobile communication industry. This chapter first gives a general discussion of different 

concepts related to technological catch up, and then focuses on a model for evaluating the 

catching-up process.  

3.1 Technological catch-up 

“Catch-up”, as defined by Yong [2], is a process through which developing countries 

accelerate their development and narrow the gap between themselves and the technologically 

and economically advanced countries. People sometimes also use the phrase “catching-up” to 

describe the process of improving economic and technological competiveness. [24] Since the 

catching-up process can be measured both technologically and economically, there are two 

types of catch-up: “technological catch-up” and “market catch-up”. These two types of 

catch-up are not literally the same, but are closely related to each other. For example, if the 

market catch-up is obtained by importing technology combined with cheap local labor, then 

the market catch-up does not guarantee a technological catch-up. However, in most cases, the 

two types of “catch-up” are synchronized because it is very difficult to obtain a sustainable 

market increase without increasing the technological capability. At the same time, success in 

the market can improve technological capability by providing more resources for research and 

development (R&D). [2] 

Technological catch up can be classified into three patterns as shown in Figure 3-1.  

Path of the forerunner:

Path following Catch-up:

Stage-Skipping Catch-up:
(Leapfrogging I)

Path Creating Catch-up:
(Leapfrogging II)

Stage A Stage B Stage C Stage D

Stage A Stage B Stage C Stage D

Stage A Stage C Stage D

Stage A Stage B Stage C* Stage D*

Note: C and C* (D and D*), represent competing technologies
 

Source: Lee and Lim [3] 

Figure 3-1: Three patterns of Catch-up 
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Figure 3-1 shows three patterns of catch-up. The first pattern of the catch-up is called 

Path-following Catch-up. In this pattern, developing countries follow the path of forerunners 

and go through all the stages that the forerunners have experienced, but in a shorter time. 

The second pattern is called Stage-skipping Catch up. In this pattern, the followers skip 

some of the old vintages which the forerunners have passed and directly move into more 

advanced technologies. 

The third pattern is called Path-Creating Catch-up. Path-Creating Catch-up means the 

followers followed the forerunners’ path in the beginning, but created their own path later. By 

learning and accumulating during the first stage, these followers gradually developed 

competing technologies which could compete with the technologies developed by 

forerunners. Lee and Lim [3] defined the last two, Stage-Skipping Catch up and 

Path-Creating Catch up, as leapfrogging. 

3.1.1 Sources of technological catch-up 

Because of different constraints and barriers, not all lagging countries have the 

opportunity to catch up with the forerunners. The followings are some factors which facilitate 

the catching-up process.  

3.1.1.1 Policy environment and institutional setting 

The government plays an important role in facilitating technological catch-up. From 

earlier examples of Japan and South Asian Countries, we can see that the relationship 

between public policy and technological dynamism is extremely important. The overall 

national policy towards technology and the institutional setting largely influence a country’s 

capability for innovation and accumulation of technologies. In these countries, one of the 

central policies that governments enforced is called shared growth. This policy ensured the 

benefits of the growth were widely distributed among the population. The shared growth 

policy provided these countries with a stable and supportive environment for long term 

technological development. 

Another key factor which facilitates technological development is establishing institutions 

and promoting collaboration between these institutions and business communities. [24] 

3.1.1.2 Investing in human capital 

Human capital is an important source of technological catch up. From Japan and South 

Asian Countries which have successfully achieved catch-up in the past decades, we can see 

that all these countries invested a lot of resources in education. For example, Hong Kong, 

Korea, and Singapore achieved universal primary education by 1965. The expenditures per 

student increased by 355% in Korea over the 1970-1989 period, while the expenditures per 

student only increased 38% in Kenya during the same period. Huge investment in human 

capital ensured these countries of having a large number of engineers, scientists, and technical 

personnel who will contribute to technological catch up. [21] 
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3.1.1.3 National systems of innovation and knowledge networks 

National systems of innovation are formed by many firms with wide diversity. These 

firms are not only commercial entities, but also nodes of a huge knowledge network. In this 

network, firms interact with each other and together organize a dynamic evolving system. 

Knowledge is generated and transmitted within this system. These firms not only accumulate 

technologies themselves, but also influence the speed and direction of this accumulation. 

Developing countries which fail to recognize the potential of firms in this respect are not 

likely to achieve technological catch up. [24] 

3.1.1.4 International trade and foreign investment 

The impact of international trade and foreign investment to technological catch up is 

complicated. Different developing countries have adopted different policies. Countries such 

as South Korea enforced an outward policy, while some countries protected local industries. 

Although international trade and foreign investment cannot guarantee catch up, it provides an 

opportunity for knowledge transfer. To what extent the developing country masters the 

technology depends on their qualified human capital. [24] 

3.1.2 The timing of entry 

When lagging countries start to catch up in technology, they have to face several 

entry costs including fixed investment cost, the cost of closing the knowledge gap, the 

cost of closing the experience and skills gap, and so on. [1] Figure 3-2 illustrates the life 

cycle of a technology. The whole life cycle can be divided into four phases: Phase I 

Introduction, Phase II Early growth, Phase III Late growth and Phase IV Maturity. 

Phase I 
Introduction

Phase II
Early growth

Phase III
Late growth

Phase IV
Maturity

Degree 
of 

Maturity

Time
 

Source: Perez and Soete [1]  

Figure 3-2: The life cycle of a technology 
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These entry costs change through the different phases of the life cycle of technology, 

because innovators and imitators will apply different strategies in different stages. 

Followers do not enter a technology in the same phase as the leading countries do. 

These differences are shown in Figure 3-3 and explained below. 

I II III IV

Minimum Fixed 
investment 

required

I II III IV

Minimum level of 
locational advantage 

required

I II III IV

Minimum scientific 
and technological 

knowledge required

I II III IV

Minimum relevant 
skills and 

experience required

 

Source: Perez and Soete [1] 

Figure 3-3: Variation of entry costs during different phases 

Phase I is the period of introduction of a technology. In this phase, since the focus is on 

the original design and innovation, the minimum scientific and technological knowledge 

required tend to be high. Since this is the starting point of a technology, the minimum fixed 

investment required is low compared with the latter stages. Locational advantage is crucial for 

the success of technology in this stage. 

In Phase II and Phase III, along with the rapid growth of technology, the scientific and 

technological knowledge required will decrease; however, the fixed investment required for 
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new entrants increases. Since the forerunners have accumulated a lot of skills and experience 

in this stage, the minimum requirement of relevant skills and experience keep increasing in 

these two phases. Since forerunners are advancing the technology changes very fast, thus it is 

not easy for followers to catch up in these two phases. 

In the last phase, the maturity phase, all the aspects of the technology, including 

technological knowledge and relevant skills, are standardized. The forerunners will 

concentrate on other innovations and be willing to sell the technology in the form of licenses 

and know-how contracts. In this phase followers have the opportunity to purchase the 

technology and thereby catch up. The market will shift to a buyer’s market, if there are 

competing providers of the technology. [1] 

From the analysis above, we can see that the easiest way for followers to acquire a 

technology is to enter the field in Phase I or Phase IV. In Phase I, since it is newly started, all 

countries are standing on the same starting line. Developing countries have the opportunity to 

catch up with the advanced countries if they have accumulated sufficient knowledge and 

experience from previous imitations, or have local advantages such as support from 

government. However, the risk for entering at this stage is that there is no guarantee that this 

technology will be successful. 

In phase IV, the technology is mature and can be easily purchased. This is an opportunity 

for followers to obtain the technology; however, the problem here is that the technology may 

soon be replaced by a newer technology - thus the followers remain lagging behind the 

forerunners. 

3.1.3 Window of opportunity  

The discussion above focused on single technology. However, in reality, technologies are 

inter-related to each other. Each new technology will benefit from its predecessors in terms of 

knowledge and experience. Many technologies together organized a system of technologies, 

within which technologies are inter-related and support each other. This makes it more 

difficult for developing countries to catch up with the technologically advanced countries. 

In the early stage of a technological system, many of the technologies in the system are 

public and can be acquired from universities. When the system evolves, skills and practical 

knowledge are invented during practice and part of these skills and knowledge become 

private and are only held by the companies which participated in the development of the 

technology. When the system approaches maturity, these technologies become available again 

because holders of technologies may be willing to sell (or license) these technologies. 

This means that given qualified personnel, a window of opportunity will be open for 

developing countries to catch up when the technological system is shifting. Since the 

forerunners have already accumulated lots of experience in the old system and have 

previously invested a lot of money, they may be reluctant to shift to the new system which 

still has many uncertainties. If countries, which are lagging behind the leaders, take advantage 

of this window of opportunity and enter the new system in the early stage, they may be able to 

catch up with the leaders and even surpass them. This is what the countries such as Germany 

and US did in the last century. [1] 
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3.2 Leapfrogging 

In the previous section we describe the concept of leapfrogging as presented by Lee 

and Lim [3]. In this section we describe the reasons for leapfrogging and the prerequisites to 

do so. 

3.2.1 Reasons for leapfrogging 

First, forerunners may refuse to provide access to certain technology or charge 

high patent fees. 

As Steinmueller [25] described, the technology owners may refuse to provide access to 

new entrants for several reasons. These reasons include technology owners wanting to keep 

control of the market, or maintain leadership in the technological area and thereby benefit 

from extensive usage of the technology. In these cases, imitating or reproducing the existing 

technology may be limited by intellectual property rights (IPRs). Sometimes technology 

holders are willing to sell the technologies, but charge very high patent license fees. The 

buyers often have to use a large portion of their profits to pay these license fees. Therefore, 

limited access to existing technology and/or high license fees provides motivations for the 

followers to leapfrog the existing technology. [25] 

Second, successful leapfrogging can enable lagging countries to catch-up with 

forerunners or even surpass them. 

Perez and Soete [1] explained the window of opportunity during the transition in 

techno-economic paradigms. When a new technology system emerges, the technologically 

advanced firms and countries, which have accumulated a lot of experience in the old 

technology system, have to face a high switching cost to the new system. This makes them 

reluctant to change to the new system. In contrast, it is easier for lagging countries to leapfrog 

directly to the new system. This means when the technology system is going to change, a 

window of opportunity is opened for lagging countries to catch-up with or even surpass the 

technological leaders. [25] 

3.2.2 Prerequisites for successful technological 

leapfrogging 

The following paragraphs describe four prerequisites for successful technological 

leapfrogging. 

3.2.2.1 Absorptive capacities 

The first prerequisite for successful leapfrogging is absorptive capacity. The absorptive 

capacity determines to what extent the developing countries can process and make use of the 

new technology. [26] Absorptive capacity can be acquired from training and education. More 

importantly, the relative skills and knowledge are usually acquired through learning and 

practice in prior technologies. As Hobday [27] emphasized in the example of Singapore, the 

technology was accumulated through a gradual process of learning, which involves both 

university education and practice in firms.  
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3.2.2.2 Access to equipment and know-how 

As discussed earlier, IPR creates limitations for developing countries to access equipment 

and know-know. Another prerequisite for followers to leapfrog to the latest technology is to 

obtain access to equipment and know-know, without developing the technological 

predecessors. [25] Based on Perez and Soete’s theory [1], in the Introduction Phase of a 

technology, most of the knowledge required is from universities. The knowledge is public and 

can be obtained from the shelf of library or Internet. Only when the technology is developed 

by companies does the knowledge accumulated from the R&D private. 

An advantage of patents (for lagging countries) is that these patents publically describe 

the technology and these descriptions are available to all potential competitors. The 

disadvantage is that it may require a very well educated and skillful reader to understand and 

exploit the knowledge gained from reading the patent, thus again emphasizing the importance 

to access to knowledge and know-how. 

3.2.2.3 Complementary technological capabilities 

Complementary technological capabilities refer to the capabilities which are not in the 

same field of technology, but are necessary complements to the technology. For example, the 

basic infrastructure such as an adequate and stable supply of power is part of the 

complementary capability necessary in leapfrogging in ICT. 

3.2.2.4 Downstream integration capabilities 

Downstream integration capabilities refer to the capabilities provided by the downstream 

industry chain. For example, in the telecom industry, there is an industry chain from the 

standard developer to the end user equipment manufacturers. Leapfrogging at the standard 

developer level needs support from downstream industries such as the manufacturers. 

3.3 Model for Measuring the Catching-up Process 

The main objective of this thesis is to evaluate the catching-up process of China’s mobile 

industry. Theories about “catch up” have been discussed by many researchers from different 

angles. For example, Perez and Soete [1] discussed the entry barriers and window of 

opportunities for developing countries to catch up. Lee and Lim [3] classified three patterns of 

technological catch up and defined leapfrogging as a special pattern of catch up. Hobday [27] 

explained the difference between gradual technological learning and leapfrogging. 

Steinmueller [25] focused on the ICT industry and discussed the prerequisites for success in 

technological leapfrogging. Many researchers have given in-depth discussions of many 

aspects of technological catch up, but few of them clearly explained how to evaluate whether 

a catch-up process is successful. Lee and Lim introduced a model of “technological and 

market catch-up” in their work “Technological regimes, catching-up and leapfrogging: 

findings from the Korean industries” [3]. This model explains the determinants for latecomers 

catching up with forerunners, and how these determinants interact with each other. 

Figure 3-4 (derived from [3]) shows that the catching-up process consists of both a 

technological aspect and market aspect. On the technological side, the technological regimes 

can influence the expected chances for product development. On the business side, sources 
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for competitive advantages can influence the expected chances for market success. Strategies 

& Polices have influences on both “Expected Chance for Product Development” and 

“Expected Chances for Market Success”. Together with “Expected Chance for Product 

Development” and “Expected Chances for Market Success”, Strategies & Polices also 

directly influence the R&D Efforts. R&D Efforts will determine the R&D Outcome and New 

Knowledge. R&D Outcome and New Knowledge will eventually have effects on the Market 

Success and the latter will have feedback on the R&D Outcome through Available Resources. 

Expected Chances 
for Product 

Development

Expected Chances 
for Market 

Success

R&D Effort
R&D Outcome 

and New 
Knowledge

Market 
Success

Available 
Knowledge
&Resources

Technological 
Regimes

Sources for 
Competitive 
Advantages

Strategies & 
Policies

 

Source: Derived from Lee and Lim [3] 

Figure 3-4: Model of technological and market catch-up 

The catching-up process is complicated and there is no single indicator can provide a 

good measurement. Lee and Lim’s catch-up model considers all the determinants as a whole, 

and illustrates the relationship between these determinants of the catching-up process. 

Because this model provides us a good means for evaluating a catching-up process I decided 

to use this model to evaluate the catching-up process of China’s mobile industry. More 

specifically, I will examine six determinants based on this model: Technological Regime, 

sources for Competitive Advantages, Strategies and Policies, R&D efforts, R&D outcome, 

and Market Success, in order to seek the answer for the question whether the catching-up 

process of China’s mobile industry is successful or not. This means that I will not look at the 

expected changes for product development or market success. Nor will I examine the 

available knowledge and resources. Information about the available knowledge and resources 

can be found in section 4.6 and 4.7, while chances for product development / market success 

can be found in section 4.2 and 4.3. 
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4 Case study of the TD-Alliance 

This chapter evaluates the catching-up process of China’s mobile communication 

industry through a case study of the TD-Alliance. It begins with an introduction to the 

TD-Alliance, and then examines the catching-up process based on the six determinants 

selected and described in the previous chapter. 

4.1 Introduction of TD-Alliance 

To promote TD-SCDMA, the TD-SCDMA Industry Alliance (TD-Alliance) was founded 

in Beijing on 30th October 2002 by seven enterprises and government sponsored institutions. 

After nearly ten years of development, the number of members of the TD-Alliance has 

increased from the initial seven to more than seventy. The purpose of the TD-Alliance is to 

promote and perfect the TD-SCDMA standard. Members of TD-Alliance came from different 

backgrounds including standard developers, product designers, manufacturers, and telecom 

operators. Together, these members have organized a complete TD-SCDMA industry chain. 

Members of the TD Industry Alliance enforce uniform Intellectual Property Rights (IPR) 

policies and follow a set of information sharing regulations in order to speed up the 

development of the TD-SCDMA industry. [28] 

The TD-Alliance has eight council members including Datang, Huawei, ZTE, Lenovo, 

Potevio, China Electronics Corporation (CEC), Holly Group, and China Mobile. Most of 

them are founders of the alliance. Other active members include Hisense, TCL, Fiberhome, 

and so on. Since the members of TD Industry Alliance together make up the entire 

TD-SCDMA industry chain, I made a case study of some selected TD-Alliance members to 

evaluate the catching-up process of China’s mobile industry. 

4.2 Technological Regimes 

The mobile communication industry is an industry with high fluidity of the technical 

trajectory and high frequency of innovation; both of these factors make it more difficult for 

latecomers to catch up. However, Lee and Lim [3] proved that latecomers could still catch up 

in this industry using as an example the development of CDMA systems in Korea. 

The technological regime is a concept which combines technological opportunities, 

probability of innovations, cumulativeness of technical advances, and the knowledge base. 

[29] According to Lee and Lim [3], the technological regime depends on the Fluidity of 

Technical Trajectory, the Frequency of Innovation, and the Access of External Knowledge 

Base. The fluidity of technical trajectory describes the predictability of the technical trajectory. 

The fluidity is regarded to be high when the trajectory of technology is unpredictable. This 

unpredictability makes it more difficult for latecomers to catch up, since they might have no 

direction in which to use their limited R&D resources. The frequency of innovation is related 

to the lifespan of the technology. If the lifespan of each technology in this industry is long, 

then the frequency of innovation is regarded as low. When the frequency of innovation is high, 

it will be more difficult for latecomers to catch up with forerunners, because a high frequency 
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of innovation requires greater R&D capabilities. Based on the findings in Lee and Lim [3], 

the mobile communication industry is an industry with high fluidity of technical trajectory 

and high frequency of innovation. These characteristics reduce latecomers’ expected chances 

to succeed in product development. However, Lee and Lim [3] proved that with high 

expected profits, supportive strategies, and other beneficial factors, latecomers could 

overcome the difficulties brought by the technological regime and successfully catch up in the 

mobile communication industry. The development of the CDMA cellular phone system in 

Korea offers undeniable evidence for this argument. [30] 

4.3 Sources for competitive advantages 

“Sources for Competitive Advantages” is an important indicator for evaluating the 

catching-up process. These sources for competitive advantages directly influence the expected 

chances for market success and indirectly influence the required R&D efforts. This section 

will explain two important sources for the competitive advantages of TD-SCDMA. The first 

source is the competitiveness of the operator and the second source is customer loyalty. Both 

sources contribute to the competitive advantages of TD-SCDMA and increase the expected 

chances for market success. 

4.3.1 Competitiveness of operators 

The competitiveness of operators is an important source of competitive advantage. Since 

January 2009 when MIIT granted the license of TD-SCDMA to China Mobile, the success of 

TD-SCDMA largely depends on the success of China Mobile. Below, the following 

paragraphs give a brief introduction to the competitiveness of the three 3G operators in China. 

Note that we include the other two operators as they are directly competing with China 

Mobile for subscribers and talented employees. They are indirectly competing for the 

attention of handset and infrastructure manufacturers, who in turn compete with each other 

for talented employees. 

4.3.1.1 China Mobile 

China Mobile Communications Group (China Mobile, the group) was founded on 20 

April 2000, with registered capital of 52 billion RMB and overall assets of 862 billion RMB. 

[31] It has the largest mobile network and customer base in the world. 

China Mobile (the group) wholly owns China Mobile (Hong Kong) Group Limited, and 

China Mobile (Hong Kong) Group Limited holds approximately 74% of China Mobile 

Limited (a listed company), which is listed on the Stock Exchange of Hong Kong (SEHK: 

0941) and the New York Stock Exchange (NYSE: CHL). 

China Mobile Limited has subsidiaries in 31 provinces in mainland China and in Hong 

Kong SAR. Currently, it is the telecom operator with the largest market value in the world. 

[32] 

After the re-organizing, China Mobile acquired a fixed line service and became a fully 

functional telecom operator. Its business covers voice service, data service, IP telephony, 
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multimedia service, and international gateway service. In addition to these basic services, it 

also provides various value-added services. 

China Mobile owns a series of brands including “Global”, “Shengzhouxing”, “M-Zone”, 

and “G3” which is a new brand for 3G services. 

As of 31 December 2010, the group had a total staff of 164,336 and a customer base of 

584 million, and it had roughly a 70% share of the telecom market in mainland China. [33] 

4.3.1.2 China Unicom 

China United Network Communications Group Co.,Ltd ("China Unicom") is an 

extra-large state-owned telecom company established on 6 January 2009 with the merger of 

former China Unicom and former China Netcom. According to the annual report of 2010, 

China Unicom had 441 billion RMB in total assets as of 31 December 2010. The company 

had 310,020 employees, including 215,600 employees in Mainland China, 170 in Hong Kong, 

and 50 elsewhere – along with 94,200 temporary staff. [34] 

China Unicom has subsidiaries in 31 provinces of mainland China and has offices in 

many countries and regions outside China. It is the only telecom operator in China which is 

listed on three stock exchanges: Hong Kong (SEHK: 0762), New York (NYSE: CHU), and 

Shanghai (SSE: 600050). 

The main business of China Unicom includes fixed communications service, mobile 

services, domestic and international infrastructure services, data communication services, 

network access point services, and various value added services. On 7 January 2009, China 

Unicom was granted a WCDMA standard 3G license. It operates the brand “WO” for 3G 

services. [35] 

4.3.1.3 China Telecom 

China Telecommunications Corporation (China Telecom) is an extra-large state-owned 

telecom company in China. The company is listed on The Hong Kong Stock Exchange 

(SEHK: 728) and New York Stock Exchange (NYSE: CHA).  

China Telecom has subsidiaries and branches in 31 provinces of main land China and 

other regions outside China. Its business covers fixed-line telephone, mobile service, 

broadband service, and various value added services. It was granted a CDMA2000 3G 

license. According to their own description, “China Telecom built the world’s largest CDMA 

3G network, with its earliest commercial services in China”. [36] It owns a series of brands 

such as “E-surfing”, “My e Home”, “BizNavigator”, and “Best Tone”. “E-surfing” is the 

brand targeting the 3G market. 

As of the end of 2010, China Telecom accumulated 175 million fixed-line telephone 

subscribers, 90 million mobile subscribers, and 63 million broadband subscribers. Its total 

assets reached 407 billion RMB, and it has approximately a number of 312,322 employees. 

[37] 

From Table 4-1, we can see that China Mobile has the largest amount of assets while has 

the least number of employees. This reflects that China Mobile’s higher human resource 

efficiency than the other two operators.  
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Table 4-1: Comparison of the three operators 

 China Mobile China Telecom China Unicom 

Total assets 862 billion 407 billion 441 billion 

Employees 164,336 312,322 310,020 

3G standard TD-SCDMA CDMA2000 WCDMA 

3G brand G3 E-surfing WO 

Source: Based on annual reports of the three operators [31] [34] [37] 

According to the statistics made by China Communication Network forum, at the end 

of January 2011, China Mobile is still the dominant player in the mobile market (see 

Figure 4-1). Although its advantage in the 3G market is not as obvious as it was in the 2G 

market, China Mobile still has 45% of the market share in the 3G market (see Figure 

4-2). 

 

Source: China Communication Network [38] 

Figure 4-1: Market share of total mobile subscribers (including 2G) as of 

31 January 2011 
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Source: China Communication Network [38] 

Figure 4-2: Market share of 3G subscribers as of end of January 2011 

4.3.2 Survey about customer loyalty (Appendix I) 

Social-cultural factors are also important for assessing the chances of TD-SCDMA to 

survive in the market, since it is the customers who eventually decide which standard will 

survive. To assess these chances I conducted a survey (see Appendix I) that focuses on the 

customers’ preference, loyalty, choices regarding different operators and 3G brands, and 

investigates the reasons behind their choices.  

There were 328 effective responses to this survey. The following paragraphs summarize 

some of the findings from this survey. 

4.3.2.1 Most of the people who responded are subscribers of China Mobile 

When asked which mobile operator’s services they are using now, 269 out of 328 

chose China Mobile, which accounts for 82% of the total participants. While 33 

participants chose China Unicom, which accounts for 10% of the total, and 26 of them 

chose China Telecom, which accounts for 8% of the total responses. These market 

shares are shown in Figure 4-3. 
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Source: Based on the author’s survey data 

Figure 4-3: Market share of each operator 

We investigated the reason(s) why they chose their current operators. Among the 

different options that they could choose among (“good quality of network”, “valuable mobile 

service package”, “brand trust” and so on), the quality of the network was the most frequently 

cited reason with 76% of participants indicating that the stability of network was the reason 

for their choice of mobile operator. This is consistent with the fact that China Mobile has a 

good reputation for the quality of its network.  

4.3.2.2 Most of people who responded had heard about 3G, but most respondents 

did not understand 3G very well 

According to our survey, only 27% of the 328 participants have started to use 3G 

services. While 37% of the participants have not been using 3G but plan to use it within half a 

year, and 18% of them may not use 3G within a half a year but will probably use it in one 

year. However, 18% of the participants do not have any plans to use 3G in the near future. 

From a second survey (Appendix II) made three months later than the first survey, we can 

clearly see that the ratio of people who are using 3G services obviously increased. 

Although 82% of the participants have already been using or plan to use 3G in the 

near future, the interesting thing is that most of them do not understand 3G very well. In 

fact, 72% of the participants had only heard about 3G and 6% of the participants simply 

do not know what it is. Only 22% of the participants said they knew 3G very well. These 

results are shown graphically in Figure 4-4. 
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Source: Based on the author’s survey data 

Figure 4-4: Customers’ awareness of 3G 

4.3.2.3 More than sixty percent of respondents would prefer to use China Mobile’s 

3G services (TD-SCDMA) 

Generally speaking, people are not clear about which kind of 3G license(s) their operator 

holds, with the largest portion (35%) of respondents answering “I do not know” to this 

question. This means that, the reputation of operator may be more important to customers 

than the technology itself. 

Compared with the low acquaintance with the specific technology, customers are more 

familiar with 3G brands which the operators are promoting. For example, 86% of participants 

have heard about China Telecom’s 3G brand “E-surfing”, 76% of participants have heard 

about China Mobile’s 3G brand “G3”, and 67% of participants have heard about China 

Unicom’s 3G brand “WO”. Only seven persons (merely 2% of the total respondents) said 

they heard of none of these brands. This suggests that the three companies marketing 

campaigns have produced high brand awareness. 

Regarding the question which kind of 3G networks (TD-SCDMA, WCDMA, and 

CDMA2000) you would prefer to choose, most respondents (46%) expressed that they 

have no preference or have no idea about the difference between the three standards. 

However, 62% of the participants said that they would prefer to use China Mobile’s 3G 

services. These results are shown graphically in Figure 4-5. From this result, we can 

surmise that even if TD-SCDMA is not technically superior to the other two standards, it 

is still very possible that it will succeed because most of the customers are not clear 

about the technical difference, but they have a good impression on China Mobile. 
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Source: Based on the author’s survey data 

Figure 4-5: Which operator’s 3G service would you prefer? 

4.3.2.4  “Brand trust” and “Bundled customers” are two major reasons people 

would use TD-SCDMA network 

We conducted further investigation to analyze why these participants preferred to 

use certain operator’s 3G services. For the 203 participants who preferred to choose 

China Mobile’s 3G services, the two major reasons are “brand trust” and “used to be 

subscribers, and do not want to change operator”. Both of these options are chosen by 

61% of the participants. Additionally, 30% of participants chose the option “support for 

domestic standard”. Only 10% of participants selected the option “TD-SCDMA’s fast 

downloading and uploading speed”. The least frequently selected reason that customers 

gave for choosing TD-SCDMA is “availability of end user equipment”. Actually, the 

relatively few choices of end user equipment is a barrier which prevents customers from 

choosing a TD-SCDMA network. The complete breakdown of reasons for these 

participants’ selection of China Mobile is shown in Figure 4-6. 
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Source: Based on the author’s survey data 

Figure 4-6: The reasons why people choose China Mobile 

For the 65 participants who preferred China Unicom’s 3G services, 49% of them choose 

China Unicom because it offered a reasonable price plan. This impression may be carry over 

from then 2G era when China Unicom was following a low price strategy in the 2G market. 

The second reason (32%) of respondents selected China Unicom is the availability of end user 

equipment. In contrast to the response concerning China Mobile, 31% of participants chose 

China Unicom’s 3G for its fast downloading and uploading speed. However, only 29% of 

participants choose China Unicom because of “brand trust”, which suggests that China 

Unicom should put more efforts into improving its brand image. It is important to mention 

that China Unicom has cooperation with Apple, as for 29% of the 65 participants this was the 

reason they choose China Unicom. 

Only 37 participants preferred China Telecom’s 3G services. The top three reasons given 

for choosing China Telecom were “reasonable price plan” (70%), “good quality of 3G 

network” (57%), and “fast downloading and uploading speed” (35%). 

4.4 Strategies and policies 

“Strategies and policies” is one of the indicators for measuring the catching-up process. 

This indicator is extremely important since it directly influences the expected chances for 

product development, the expected chance for market success, and the R&D efforts. As one 

milestone in the catching-up process of China’s mobile industry, TD-SCDMA was supported 

by government policies from the very beginning. This section explains why the government 

supports TD-SCDMA, how the government supports TD-SCDMA, and why the government 

introduced two other standards at the same time. 
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4.4.1 Why does the government actively promote 

TD-SCDMA? 

The government supports TD-SCDMA for the following reasons. 

1. Reduce patent fees paid to Multinational Corporations (MNCs) 

In the 1 G and 2G era, Chinese companies paid hundreds of millions of dollars to foreign 

patent holders annually. MIIT intends to challenge the monopoly of foreign companies by 

supporting domestic hi-tech companies. Since there is a huge potential 3G market in 

China, if domestic companies could take advantage of even a small piece of this market, 

they will benefit a lot. The popular saying about the Chinese 3G market is “the world is 

looking at China, China is looking at hi-tech, hi-tech is looking at telecom, telecom is 

looking at mobile, mobile is looking at 3G”. So, 3G is regarded as an opportunity for 

domestic companies to challenge foreign telecom giants. 

Actually, government’s support to TD-SCDMA can be explained by the Infant Industry 

Theory, which means government might support domestic emerging industry when it was 

not mature enough to compete with foreign competitors. Although this theory is very 

controversial nowadays, we can clearly see MIIT’s efforts to protect domestic industry. 

Since in the 1G and 2G era, MNCs held most of the patents, domestic companies had 

little chance to compete with them. MIIT expects to support a home grown standard, 

TD-SCDMA, and consequently support related domestic companies.  

Under the supervision of MIIT, Chinese companies organized the industry alliance 

“TD-Alliance”. Companies within the alliance set a series of rules for sharing Intellectual 

Property Rights (IPRs). [39] This means if the industrial chain of TD-SCDMA is 

commercially successful, domestic mobile companies could save a lot of patent fees that 

they would have otherwise had to pay to MNCs. 

2. Improve the structure of value chain 

Most of the current Chinese telecom manufacturers are labor intensive. For example, 

mobile phone manufacturers buy core hardware and software from foreign 

companies. Components are assembled in China and sold. Local manufacturers need 

to pay patent fees for each phone they sell (irrespective of where the phone is sold – 

although the exact fee may depend upon where the phone is sold). During the 

process, most of profits are made by component providers (including software 

developers) and patent holders, while local companies earn very low profits. This 

industry chain is shown in Figure 4-7. 
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Distributor (national or local) Retailer (local)

 

   Source: Hui [40] 

Figure 4-7: The industry chain of mobile products 

One of the reasons that MIIT supports TD-SCDMA is to improve the structure of the 

industry chain. In the 2G era, most domestic producers were located at the bottom of the 

industry chain, where profits are very low. By promoting TD-SDCMA, domestic 

companies have the opportunity to be involved in every layer of the whole industry chain. 

3. Part of the national innovation strategy 

Supporting TD-SCDMA is part of the national innovation strategy. According to the 

National Bureau of Statistics, China’s advantage of cheap labor is going to disappear by 

2015. After that, technology and innovation should become the drivers of the economy. 

For this reason the government developed a series of strategies to encourage innovations 

including encouraging innovations in the mobile industry. By promoting innovation in 

TD-SCDMA, Chinese firms accumulated knowledge and technological capabilities. 

On 7 January 2008, Datang announced a cooperation plan with Ericssion in the area of 

LTE and founded a joint LTE research center. After proposing TD-SCDMA, Datang 

Mobile has submitted its proposal for TD-LTE-Advanced, which has been selected by 

ITU as a candidate of 4G standard. The development of TD-SCDMA increased the 

capability of Chinese firms in standards development. 

4.4.2 How does the government support TD-SCDMA? 

The government made the following efforts to support TD-SCDMA. 
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4.4.2.1 Postpone the issuing of 3G licenses 

MITT deliberately postponed issuing 3G licenses for several years. One explanation is 

that the government was waiting for the maturity of TD-SCDMA. Since TD-SCDMA was not 

as mature as WCDMA (which had been commercialized in Europe) and CDMA2000 (which 

has been commercialized in US), it seemed too risky to issue 3G licenses before TD-SCDMA 

was ready. Had the license been issued earlier WCDMA and CDM2000 would have already 

established a large market before TD-SCDMA would have become commercially available. 

4.4.2.2 Support with policies, funding, and research team 

The government’s support to TD-SCDMA is clearly stated in several official documents. 

For example, in the “Electronic Information Industry Restructuring and Revitalization Plan”, 

which was published in 16 April 2009, the State Council made it a mission to strength the 

capability of independent innovation. The missions mentioned in that document include 

perfecting TD-SCDMA, commercializing it, and trying to promote it in oversea market. [41] 

According to MIIT’s press release, published on 7 Jan. 2009, the development of 

TD-SCDMA was extremely important in the process of adopting 3G. Several government 

departments including MIIT, National Development and Reform Commission, Ministry of 

Finance, State Ministry of Science, and other related departments, have made a series of 

policies to support the development of TD-SCDMA. These supports include: (1) considering 

the research and development of TD-SCDMA into the objects which Electronic Development 

Fund and Integrated Circuits Special Fund support, (2) include TD-SCDMA related products 

into the scope of government procurement, and (3) make software companies, which 

participate in the development of TD-SCDMA, follow the policies of “Policies to Encourage 

the Development of Software Products and Integrated Circuits Industry”. Since the 1990s, 

1 billion Chinese Yuan (around 100 million Euro) has been invested in the development of 

TD-SCDMA. There are around 3,000 scientists and engineers, and more than 10,000 

technicians and researchers involved in TD-SCDMA related projects. [23] 

4.4.2.3 Promote TD-SCDMA network during 2008 Beijing Olympic Games 

Another example that the government supports TD-SCDMA is promoting TD-SCDMA in 

the 2008 Beijing Olympic Games. Although 3G licenses were not officially issued in early 

2008, China Mobile built test networks of TD-SCDMA in ten major cities where Olympic 

Games were held. TD-SCDMA networks were selected as the 3G networks to serve the 

Olympic Games. [42] 

4.4.2.4 Supports in the spectrum allocation 

The government’s support to TD-SCDMA is also reflected in the spectrum allocation. 

Both WCDMA and CDMA2000 were allocated with 60MHz as their core frequency 

allocation and another 60MHz as an expanded frequency allocation. In contrast, TD-SCDMA 

was allocated a core allocation of 55MHz and an expansion of 100MHz. It is important to 

mention that 100MHz (from 2300MHz to 2400MHz) out of the total 155 MHz allocation 

which TD-SCDMA obtained previously was allocated for military usage, and was specifically 

cleaned up for TD-SCDMA. [40] 
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4.4.2.5 Issuing the license for TD-SCDMA to the most powerful mobile operator, 

China Mobile 

The most obvious evidence that government supports TD-SCDMA is that MIIT issued 

the TD-SCDMA license to the most powerful operator China Mobile. At the end of January 

2011, China Mobile already had 590 million subscribers which accounted for nearly 70% of 

the mobile market in China. Even though from a technical point of view TD-SCDMA may be 

not as mature as other two standards, it is possible that China Mobile could overcome the 

disadvantage by exploiting other factors such as customer loyalty, good service, competitive 

prices, and so on. For example, since China Mobile promises that customers do not need to 

change their phone number or SIM card to use 3G service, most 2G users will probably 

choose TD-SCDMA networks simply because they do not want to lose their contacts. At the 

current stage, only two pilot areas (Tianjin and Hainan) are experimenting number portability 

service. [43] In most cases, users have to change their phone number if they switch to another 

operator. 

4.4.3 Why does government issue two other licenses? 

One probable reason that the government decided to construct a hybrid 3G network 

utilizing three different standards is that China Mobile (SEHK: 0941 NYSE: CHL), China 

Unicom (SEHK: 0762 NYSE: CHU), and China Telecom (SEHK: 728, NYSE: CHA) are 

listed in Hong Kong Stock Exchange and New York Exchange. Forcing all operators to adopt 

a home grown standard might give investors the impression of excessive intervention by 

government and that China is not a market oriented economy. Also, China’s membership in 

WTO introduces some constraints on excessive government intervention. [40] 

Although the government aims to develop TD-SCDMA as a domestic standard, it faces 

pressures from large transnational companies, and other countries. For example, it is believed 

that the pressure from US government was one of the reasons why China adopted 

CDMA2000. Setting policy is a complicated process, so policy makers have to find a balance 

between different interest groups. 

Because of historical reasons, Chinese operators have already invested a large sum of 

money in GSM and CDMA IS-95 networks. Since WCDMA evolved from GSM and 

CDMA2000 evolved from CDMA IS-95, adopting WCDMA and CDMA2000 enabled a 

smooth transition. Actually, before 2008 when the three licenses were issued, some scholars 

believed that China Mobile would get a license for WCDMA, because China Mobile already 

had large number of installed GSM base stations. 

Additionally, multiple standards can foster competition. This competition is good for both 

customers and for the development of the domestic standard. By issuing the least mature 

standard TD-SCDMA (never being commercialized before) to the strongest operator China 

Mobile and the most mature standard WCDMA (70% of global market share) to the relatively 

weak operator China Unicom, MIIT successfully balanced the competition in the Chinese 

mobile market and facilitated the success of TD-SCDMA. 
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Another possible explanation offered by one interviewee is that adopting foreign 3G 

standards was a tradeoff MIIT made with MNCs for their support of TD-SCDMA, when ITU 

was considering accepting TD-SCDMA as one of the 3G standards. 

4.5 R&D Effort 

R&D efforts will directly influence the R&D outcome and indirectly influence market 

success. To evaluate the R&D efforts of TD-Alliance, I selected eight of the most 

representative members from TD-Alliance to analyze their R&D expenditures in recent years. 

The research group consists of eight companies (Huawei, ZTE, Lenovo, Hisense, TCL, 

Potevio, Fiberhome, and Datang). Five of them are council members of TD Industry Alliance, 

while the other three are active normal members. All of them, except Potevio and Datang, 

have been continuously ranked as “Top 100 Chinese ICT Companies” for nearly ten years. 

Datang was not ranked as one of the “Top 100 Chinese ICT Companies” from 2004 to 2006, 

and Potevio was not in the list from 2004 to 2008. 

Table 4-2 illustrates the general trend that TD-Alliance members increased their R&D 

expenditures significantly in recent years. Among the eight member companies, Huawei 

had the fastest increase in R&D expenditure. In 2008, Huawei spent 7,142,500,000 RMB 

on R&D, which exceeded three times its R&D expenditure in 2001. Figure 4-8 clearly 

shows that TD-Alliance members increased their R&D expenditures year by year. 

Table 4-2: R&D Expenditures of TD- Alliance members in recent years 

R&D Expenditures (Unit: ten thousands RMB) 

 

2001 2002 2004 2005 2006 2007 2008 

Huawei 207000 304963 317885 397032 474807 586874 714250 

ZTE 54122 112978 133151 225167 195954 283269 339191 

Lenovo 85605 96146 115818 117555 150000 280000 178528 

Hisense 63590 16353 80184 124013 143215 190302 192617 

TCL 45000 58600 128842 141000 195000 190000 196850 

Potevio 137632 61326 NA NA NA NA NA 

Fiberhome NA 17853 15258 11948 14651 32818 28565 

Datang 34357 39000 NA NA NA 11135 11987 

 
Total 627306 707219 791138 

101671

5 

117362

7 

157439

8 

166198

8 

Source: Edited by the author based on MIIT data.  

Note: NA means data not available. Data of 2003 is not available. 
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Source: the author’s calculation based on MIIT data 

Figure 4-8: Total R&D expenditures of the eight companies 

4.6 R&D Outcome and New Knowledge 

Increasing R&D Efforts resulted in an improved R&D Outcome. To evaluate the R&D 

outcome of TD-Alliance members, I made a patent research based on WIPO’s PCT database. 

[44] This research indicates that TD-Alliance members made a huge progress in terms of 

R&D outcome in recent years. 

4.6.1 Number of patents by country 

Methods: To compare the total number of patents belonged to the mobile industry 

between China and leading countries, I utilized two search fields: the International Patent 

Classification (IPC) code and the Applicant Nationality.  

IPC is a “hierarchical classification system designed to classify and search patent 

documents according to the technical fields they pertain” [45] The class “H04” is the class of 

“Electric Communication Technique”. This class covers “electrical communication systems 

with propagation paths employing beams of corpuscular radiation, acoustic waves or 

electromagnetic waves, e.g. radio or optical communication.” [46] I assumed that the class 

H04 could represent all the patents belonged to the mobile communication industry, although 

some relevant technologies might belong to the class H03, “Basic Electronic Circuitry”, or 

class G06, “Computing; Calculating; Counting”. 

At first, I searched by using the search field “Priority Country”, which means the country 

where the patent was first applied. Then, I searched by using the search field “Applicant 

Nationality”. I found that the results obtained from the two methods had obvious variations. 

For the US, the number of patents based on “Priority Country” is much larger than the 

number of patents based on “Applicant Nationality”. However, for Sweden, the result is 

opposite. This is because companies from countries with relatively small market are more 

likely to first register patents in countries with large market. [5] Since the main concern in my 
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analysis is to compare the R&D capabilities of different countries’ mobile industry, I think 

using the search field “Applicant Nationality” would be more appropriate than using “Priority 

Country”. Otherwise, the R&D capabilities of Nordic countries would be largely 

underestimated, while the R&D capabilities of the US would be overestimated. 

I selected five countries in the research group including China, Sweden, Finland, 

Germany and the US. Nordic countries (e.g. Sweden, Finland), Germany and the US are 

forerunners in the mobile communication industry, while China is a latecomer. I used the 

combination of Applicant Nationality (e.g. US) and IPC code (H04) in the searching.  

WIPO’s patent database provides an “Office” option, where users can obtain data in other 

patent offices (e.g. EPO) through WIPO. Here, I selected only “PCT” in the “Office” option 

to exclude data from external patent offices. This rule applies to all the discussions in this 

Chapter. 

Results: 

The following is the results from WIPO database based on “Applicant Nationality” and 

“IPC code”. All the patents belonged to class H04, “Electric Communication Technique”, are 

listed in Table 4-3 by country. 

Table 4-3: Number of patents of the mobile industry by country  

Source: WIPO patent database [44] 

Figure 4-9 illustrates the changing trend of the patents of mobile industry. From Table 4-3 

and Figure 4-9, we can see that the number of patents held by Chinese companies was very 

small in the first few years. China was lagging behind all the forerunners in the research 

group. However, the number was continuously increasing in the past ten years. In 2006, 

China obtained more patents than many forerunners, only lagging behind the US. The rising 

trend became even faster after 2006. In 2010, the total number of patents belonged to Class 

H04 and held by Chinese companies reached “4805”, which was very close to the number of 

patents held by US companies, “5335”. 

 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

China 156 273 388 637 1034 1640 2870 3658 4160 4805 

Sweden 832 847 530 490 653 759 924 1343 1528 1335 

Finland 710 715 771 664 784 960 760 1031 950 875 

Germany 1071 1147 1147 1226 1321 1260 1382 1417 1238 1110 

US 5450 5547 5349 4695 5242 5694 6779 7034 5763 5335 
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Source: Based on data from WIPO patent database [44] 

Figure 4-9: Changing trend of patents in the mobile industry by country 

 

4.6.2 Number of patents by company 

After analyzing the number of patents by country, I made an analysis on individual 

companies. 

Methods: I chose a research group from the TD-Alliance council members and 

representative MNCs. The research group consists of three Chinese companies, including 

ZTE, Huawei, and Datang (China Academy of Telecommunication), and four MNCs, 

including Ericsson, Nokia, Siemens, and Motorola. The four MNCs originated from Sweden, 

Finland, Germany and the US, respectively. So that, each forerunner discussed above, has a 

representative in the research group. This time, I used the search field “Applicant Name” to 

search patents obtained by these companies. 

Results: The results of the patent searching based on “Applicant Name” can be illustrated 

in Table 4-4 and Figure 4-10. Table 4-4 shows the number of PCT patents each company 

acquired year by year, while Figure 4-10 shows the changing trend graphically. 

Table 4-4: Total number of PCT patents held by each company 

 
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

ZTE 

 

1 3 33 64 137 236 335 532 1894 

Huawei 15 42 93 142 252 582 1373 1743 1941 1828 

Datang 1 1 5 19 14 8 4 45 93 26 

Ericsson 1089 1024 564 537 666 753 997 1400 1719 1551 
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Nokia 710 710 813 743 920 1165 1117 1335 1005 996 

Siemens 1524 1666 1576 1624 1904 2174 2291 2117 2060 1852 

Motorola 463 569 676 605 587 637 815 779 538 317 

Source: WIPO patent database [44] 

In the first five years (2001-2005), Chinese companies (Huawei, ZTE, and Datang) had 

very few PCT patents. At that stage, the technological capability of these companies was very 

low. In the early stage of the catching-up process, the latecomers did not have enough 

innovative capabilities whereas they focused on learning and imitation of the forerunners. 

However, from 2005 to 2010, the number of PCT patents held by these companies increased 

dramatically (as shown in Figure 4-10). In 2010, ZTE and Huawei obtained 1894 and 1824 

patents respectively, which exceeded the number of patents obtained by Ericsson. 

 

Source: Based on data from WIPO patent database [44] 

Figure 4-10: The changing trend of PCT patents by company 

 

4.6.3 Patent distribution of specific technologies 

After examining the total number of patent, I researched the number of patents regarding 

specific technologies. I analyzed the patent distribution in terms of GSM, WCDMA, 

CDMA2000, TD-SCDMA, and LTE patents.  

Methods: This time, I utilized the search field “English Abstract”. I searched the key 

words (e.g. GSM) in the “English Abstract”. Here, I assumed that only when the key words 
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were included in the “English Abstract” of the patent, that patent would be relevant to the 

technology I searched. This is because some irrelevant patents may also mention the 

keywords we searched in somewhere else, but not in the abstract. Since the keywords I 

searched are very specific technical terms, I assumed that there were no other meanings for 

these acronyms except their meaning in the mobile industry. For example, if I search “GSM” 

in the “English Abstract”, then all the patents related to GSM will appear. Then, I can analyze 

the patents distribution of GSM. 

Results: 

The overall summary of the breakdown of these patents is shown in Table 4-5. The 

patents distribution of GSM is shown in Figure 4-11. The patents distribution of WCDMA is 

shown in Figure 4-12. The distribution of CDMA 2000 is shown in Figure 4-13. The 

distribution of TD-SCDMA is shown in Figure 4-14, and the distribution of LTE is shown in 

Figure 4-15. Here, I identified Huawei, ZTE and Datang as Chinese companies and all the 

other companies as MNCs, although I observed that Huawei and ZTE are gradually becoming 

MNCs during the catching-up process.  

Table 4-5: Patents distribution of specific technology 

Company 

Name 

Number of Patents 

GSM WCDMA CDMA2000 TD-SCDMA LTE 

ZTE 40 32 5 26 93 

Ericsson 60 42 16 4 28 

Datang 

   

12 25 

Huawei 34 19 9 4 66 

Qualcomm 45 20 29 20 22 

Simens 63 

    Nokia 80 21 10 

  Philips 18 

  

5 

 Motorola 17 

 

2 

  Samsung 

 

11 

  

23 

Interdigital 

    

36 

Other 21 6 

  

65 

Statistics 

 GSM WCDMA CDMA2000 TD-SCDMA LTE 

Chinese 

companies 74 51 14 42 184 

MNC 304 100 57 29 174 

Source: WIPO patent database [44] 

In the 2G era, Chinese companies were obviously lagging behind MNCs. For example, 

based upon searching the keywords “GSM”, I found that 80% of patents regarding GSM were 

held by MNCs. The breakdown by company for GSM related patents is shown in Figure 4-11. 
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Source: Based on data from WIPO patent database [44] 

Figure 4-11: Patent distribution of GSM 

In the 3G era, the technological capability of Chinese companies had improved 

significantly. Chinese companies had a larger share of the patent distribution. However, 

regarding the two foreign 3G standards, Chinese companies were still lagging behind MNCs. 

For example, ZTE and Huawei had 21% and 13% of WCDMA patents respectively, which 

were each less than the patents held by Ericsson. The full breakdown is shown in Figure 4-12. 

 

Source: Based on data from WIPO patent database [44] 

Figure 4-12: WCDMA patent distribution 

In the case of CDMA2000, Qualcomm had the largest patent share with 41%. In contrast, 

Ericsson and Nokia had 22% and 14% respectively. Huawei and ZTE only had 13% and 7% 

respectively. The full breakdown is shown in Figure 4-13. 
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Source: Based on data from WIPO patent database [44] 

Figure 4-13: Patent distribution of CDMA 2000 

In contrast to these other 3G technologies, Chinese companies hold the majority of 

TD-SCDMA patents. The patents held by ZTE, Huawei, and Datang account for 59% of all 

TD-SCDMA patents. The complete breakdown by company is shown is Figure 4-14. 

 

 

Source: Based on data from WIPO patent database [44] 

Figure 4-14: Patent distribution of TD-SCDMA 
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Also based upon key words searching, ZTE and Huawei hold 93 and 66 PCT patents 

regarding LTE respectively, which accounts for 26% and 19% of the total. In fact, they have 

become the top two patent holders of LTE related technology. The complete breakdown by 

company is shown in Figure 4-15. 

 

Source: Based on data from WIPO patent database [44] 

Figure 4-15: Patent distribution of LTE 

The overall patent distribution is shown in Figure 4-16. For GSM, WCDMA, and 

CDMA2000, MNCs held most of the patents. For TD-SCDMA and LTE, Chinese companies 

had more patents than MNCs. 

 

Source: Author’s calculation based on data from WIPO patent database [44] 

Figure 4-16: Comparison of patent distribution between Chinese companies and 

MNCs 
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In summary, Chinese companies were continuously catching-up in R&D outcome during 

the last ten years. During 2001 to 2005, Chinese companies had very few patents in this area. 

They were going through the imitation stage during that time. However, there was a 

significant increase since 2006. In 2010, some Chinese companies (specifically ZTE and 

Huawei) almost obtained the same number or even more patents than the MNCs. Thus while 

MNCs had most of the patents for technologies such as GSM, WCDMA, and CDMA2000; 

Chinese companies caught up with TD-SCDMA and LTE. This is evidence of a technological 

catching-up. 

4.7 Market success 

Market success is one of the most important indicators for evaluating the catching-up 

process. Although TD-SCMDA missed the window of opportunity to be commercialized in 

the international market, it is still possible to measure its market success in the Chinese 

mobile market. I evaluated the market success of TD-SCDMA in terms of the availability of 

end user equipment, customer satisfaction, revenues of TD-Alliance members, and so on. 

4.7.1 Availability of end user equipment 

To compare the availability of 3G phones which support different 3G standard 

respectively, I made an investigation on ZOL (http://www.zol.com.cn/), which is known as 

the most valuable and professional IT business website in China. 

From ZOL, I found 248 models of 3G phones which are TD-SCDMA capable. Of these, 

126 of them are coming to the market soon (which means that they are not currently 

available). Of the remaining 122 available models of TD-SCDMA phones, 33 of them are 

sold under foreign brands, while the rest of them are branded by domestic producers. Among 

the foreign manufacturers which produce TD-SCDMA phones, Samsung has 11 models, 

which makes it the most supportive foreign producer for TD-SCDMA. The second largest is 

Motorola which has 5 models of TD-SCDMA phones, followed by Blackberry, Nokia, and 

LG, with 4 models each. Domestic manufacturers of TD-SCDMA phones include ZTE, 

Huawei, Lenovo, Haier, Haixin, Jingli, and Tianyu. Among them, ZTE provides customers 

with the most choices. 

Unfortunately, the Apple iPhone does not currently support TD-SCDMA. China Mobile 

negotiated with Apple, but failed to reach an agreement. That means Apple fans may choose 

other operators if they want both iPhone and 3G functions. However, recent news published 

on 19 May 2011 revealed that China Mobile and Apple had reached agreement on 4G, which 

means that the future there may be an iPhone that will utilize TD-LTE. [47] 

The numbers of models of 3G phones which support CDMA2000 are much more than 

those utilizing TD-SCDMA. There are 421 options on ZOL, 181 of them are currently 

available and the rest of them are coming to the market soon. Apple has a CDMA2000 based 

iPhone 4. Other manufactures, which produce CDMA2000 based phones, include Nokia, 

Alcatel, Samsung, and Philips.  

WCDMA has the most models of 3G phones available. On ZOL, I find 1077 models of 

3G phones which are WCDMA compatible. Almost all the famous brands have WCDMA 

http://www.zol.com.cn/
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based models. For example, WCDMA based end user equipment producers include Sony 

Ericsson, HTC, Samsung, Motorola, and Apple. China Unicom has cooperation with Apple. 

Customers, who buy an iPhone from China Unicom and use its WCDMA network, will get 

their money returned as communication fees are charged into their mobile account. 

From the analysis above (and summarized in Table 4-6), we can see that the MNCs make 

relatively few models of phones compatible with TD-SCDMA. In fact, the number of 

availability of TD-SCDMA based smart phones is lower than CDMA2000 based and much 

lower than the number of WCDMA based phones. This is another barrier which prevents the 

success of TD-SCDMA. 

Table 4-6: Comparison of available 3G phones on ZOL 

 TD-SCDMA 

supported 

CDMA2000 

supported 

WCDMA 

supported 

Models available 122 181 631 

Models coming soon 126 240 446 

iPhone available No Yes Yes 

Source: ZOL (http://www.zol.com.cn/) 

Note: Data collected on 26 May 2011 

However, today China Mobile is making efforts to cooperate with MNCs. For example, 

as noted earlier Apple’s iPhone will support TD-LTE in the future. China Mobile’s 

bargaining power comes from its huge customer base. 

4.7.2 Customer Satisfaction Survey (Appendix II) 

TD-SCDMA was too late to be commercialized in the international market. By the time 

that the technology became mature, WCDMA and CDMA2000 had already dominated the 

international market for nearly ten years. So, it is impossible to compare the market success 

between TD-SCDMA and other two standards in the international market. However, we can 

still analyze the potential of TD-SCDMA in terms of the competition in the Chinese market. 

To investigate the market success of the TD-Alliance, I made a customer satisfaction 

survey (see Appendix II). In this survey, I divided responses into two groups depending on 

whether they were using 3G services or not. Each group was asked a couple of specially 

designed questions. In each group, I further divided the respondents into three categories 

according to which operator’s 3G services they were using. Then, I investigated their 

satisfactions concerning three aspects: network, end user equipment, and services. Since each 

operator has a different type of 3G license, people’s choice of operator can affect their 

choices of the industry chain behind the technology. For example, China Mobile is the only 

operator operating a TD-SCDMA system. This means that China Mobile’s 3G users must 

have a 3G phone which is TD-SCDMA based. So, China Mobile’ 3G users’ satisfaction on 

their end user equipment reflects their satisfaction on the TD-SCDMA equipment producers.  

I collected 106 effective responses in total. Of these 106 samples, 72 of the respondents 

have been using 3G services while 34 of them have not. This ratio is much higher than the 

result in Survey I, which was made three months earlier. This result suggests the reliability of 

http://www.zol.com.cn/
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Survey I, because from Survey I we know that, 27% of participants were using 3G and 37% 

of them planned to use 3G within half a year. 

 

Source: Based on the author’s survey data 

Figure 4-17: Distribution of 3G and Non-3G users 

 

From the survey results, I observed the following results. 

China Mobile’s 3G customers have the highest satisfaction about the network, 

end user equipment, and the operator. This is evidence for the market success of 

TD-SCDMA. 

China Mobile’s 3G users have the highest customer satisfaction for all the three measured 

areas. The measured areas include customer satisfaction about the network, customer 

satisfaction about the end user equipment, and customer satisfaction about the operators. The 

satisfaction is measured on a scale of “1 to 5”, where “1” means “very dissatisfied”, “2” 

means “somewhat dissatisfied”, “3” means “neither dissatisfied nor satisfied”, “4” means 

“somewhat satisfied”, and “5” means “very satisfied”. 

Figure 4-18 shows customers’ satisfaction about the 3G network. The survey solicited 

people’s overall satisfaction about the network, and their satisfaction about network speed, 

signal strength, signal coverage, and signal stability respectively. China Mobile scored 3.75 as 

an average “overall” satisfaction of the 3G network, higher than the 3.5 obtained by China 

Telecom and 3.23 obtained by China Unicom. This does not necessarily mean that 

TD-SCDMA network has better performance than WCDMA network and CDMA2000 

network, but it proves that TD-SCDMA users at least psychologically have a better user 

experience. 
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Source: Based on the author’s survey data 

Figure 4-18: Customer satisfaction about the network 

China Mobile’s 3G users also have higher satisfaction about end user equipment. Here, 

the end user equipment mainly refers to 3G phones, although 4% of the respondents use 3G 

services through a netbook. In fact, customers’ satisfaction regarding end user equipment 

reflects their attitude towards the manufacturers. According to our survey, 51% of 

respondents are using domestic end user equipment. Huawei, ZTE, and Lenovo are three 

major producers. Figure 4-19 illustrates that TD related products receive good feedback from 

customers. This is further evidence of the market success of TD-Alliance. 

 

Source: Based on the author’s survey data 

Figure 4-19: Customer satisfaction about end user equipment 
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The satisfaction about operators measures customers’ feedback towards operators directly. 

China Mobile received higher satisfaction than its rivals no matter what price-plan, value 

added service, or customer service (see Figure 4-20). This provides another evidence of the 

market success of TD-Alliance, as China Mobile is one of the council members of 

TD-Alliance and it is playing an important role of adopting and promoting TD-SCDMA. 

 

Source: Based on the author’s survey data 

Figure 4-20: Customer satisfaction about operators 

The market share of domestic producers increased in the 3G market. 

From the survey, I also observed that the market share of domestic producers increased in 

the 3G era (see Figure 4-21). For those people who are still using 2G cell phones, 65% of 

them are using phones branded by MNCs (see Figure 4-22). Only 35% of them are using cell 

phones under domestic brand. For example, 47% of the non-3G users are using Nokia’s cell 

phones. However, the market share of domestic producers increased from 35% to 51% in the 

3G era. Domestic producers such as Huawei, ZTE, Lenovo, became more and more active in 

the 3G cell phone market. Huawei, ZTE and Lenovo are three of the eight council members 

of TD-Alliance. The changing trend makes another evidence of TD-SCDMA’s market 

success. 
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Source: Based on the author’s survey data 

Figure 4-21: Comparison of market share of end user (3G) equipment 

 

Source: Based on the author’s survey data 

Figure 4-22: Comparison of market share of end user (non-3G) equipment 

However, although I found much evidence which proved the market success of 

TD-SCDMA. I also found some potential crises. Although China Mobile still had 

obvious market advantage in 3G market, the advantage was not as big as it used 

to be. 

Figure 4-23 shows the market share of China Mobile for 3G users and Figure 4-24 shows 

this for non-3G users. We can see that its market share in non-3G users is obviously larger 

than its market share in 3G users. This also implies that the market success of TD-SCDMA 

benefited a lot from China Mobile’s huge existed customer base. 
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Source: Based on the author’s survey data 

Figure 4-23: Comparison of mobile market share of 3G users 

 

 

Source: Based on the author’s survey data 

Figure 4-24: Comparison of mobile market share of non-3G users 

 Note: The market share described above only considered the general situation of the 

Chinese mobile market. Since the result is obtained from a relatively small sample, there can 

be a deviation from the reality. 

Last but not the least, I found that people had a consensus on the importance of 

3G and expectation of 4G. 
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For example, three groups have very similar answers towards questions like “How often 

do you use 3G services?” and “How important is 3G to you?” All the groups had average 

scores around “4” for the two questions, which means no matter which operator’s 3G services 

they are using, 3G users generally regard 3G services as “important”, and they “often” use 

3G services. Actually, they spent almost half of their communication fees on the 3G services. 

These results are shown in Figure 4-25, Figure 4-26, and Figure 4-27. 

 

Source: Based on the author’s survey data 

Figure 4-25: How often do you use 3G? 

 

Source: Based on the author’s survey data 

Figure 4-26:  How important is 3G to you? 

1

1.5

2

2.5

3

3.5

4

4.5

5

1

1.5

2

2.5

3

3.5

4

4.5

5



55 
 

 

Source: Based on the author’s survey data 

Figure 4-27:  How much do the 3G service fees account for in your total 

communication fees? 

Figure 4-28 shows that although, 3G users generally do not have much knowledge about 

4G, they still have relatively high expectation about the coming of 4G. 

 

Source: Based on the author’s survey data 

Figure 4-28: Customers’ expectation for the coming of 4G 
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4.7.3 Statistics of 3G users, covered cities and base 

stations by MIIT 

I also collected official data from MIIT. The information from MIIT and the information 

from the surveys make complements with each other. Below, it is a comparison of three 

standards from the areas of user numbers, covered cities and base stations. 

Table 4-7 shows that although China Mobile had slower construction speed and fewer 

covered cities, it still took the largest market share of 3G. For example, by May 2011, China 

Mobile had 32,000,000 3G subscribers, which accounted for 43% of all the 3G subscribers in 

this country. 

Table 4-7: Number of 3G users, covered cities and base stations 

 

China Mobile (TD-SCDMA) China Telecom (CDMA2000) China Unicom (WCDMA) 

Users* Coverage BS* Users* Coverage BS* Users* Coverage BS* 

Oct. 

2009 
394 39% 38 cities 4.6 - - 

342 

cities 
11.7 - - 

285 

cities 
8 

Feb. 

2010 
686 43% 

238 

cities 
- 514 32% 

342 

cities 
- 406 25% 

335 

cities 
- 

Jul. 

2010 
1183 42% - - 775 28% - - 850 30% - - 

May 

2011 
3200 43% 

287 

cities 
21.4 1967 27% all 22.6 2209 30% 

341 

cities 
27.4 

Source: Compiled by the author based on MIIT data 

Note: 1. “Users” is short for 3G users. The left column under the item “Users” represents 

the number of 3G users (Unit: 10,000). The right column under the item “Users” shows 

the percentage a specific operator’s 3G users account for. 

 2. “BS” is short for 3G Base Stations (Unit: 10,000). For example, by October 2009, 

China Mobile built 46,000 3G base stations. 

4.7.4 Revenues of selected TD-Alliance members in recent 

years 

Another important indicator for measuring the market success is revenue. To evaluate the 

market success of the TD-Alliance, I selected eight of the most representative members from 

the alliance. All of them, except Potevio and Datang, have been continuously ranked as “Top 

100 Chinese ICT Companies” for nearly ten years. Datang was not ranked as one of the “Top 

100 Chinese ICT Companies” from 2004 to 2006, and Potevio was not in the list from 2004 

to 2008. 

Table 4-8 shows the operating revenues of the eight selected TD-Alliance members from 

2001 to 2009. The information was extracted from the “Top 100 Chinese ICT Companies” 

ranking published by MIIT annually. NA means data not available. From this table, we can 

see the general trend of rising revenues in each company. Especially in the recently years 

since 2005, the increasing was obviously accelerated. 
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Table 4-8: Operating Revenues of TD-Alliance members in recent years 

Operating Revenue of 8 selected TD-Alliance members from 2001 to 2009 (Unit: 10000 RMB) 

 

2001 2002 2003 2004 2005 2006 2007 2008 2009 

Huawei 1520000 1622895 1721420 2166990 3152126 4696689 6588016 9219488 12274138 

ZTE 452343 1092614 1245389 1745705 2269815 2157592 2303168 3477718 4429343 

Lenovo 2844142 3287658 3554249 4033096 4192245 10818936 13894689 14620055 11521069 

Hisense 1347336 1615733 1930579 2211327 2729319 3337730 4353344 4693865 4887634 

TCL 1775413 2111196 3188505 3820434 4208762 5214954 4685523 3906756 3841378 

Potevio 4650000 6424782 6022793 NA NA NA NA NA 860276 

Fiberhome NA 274449 237229 234460 254352 267040 372937 384439 496154 

Datang 291358 316318 264951 NA NA NA 213322 246859 269314 

 Total 12880592 16745645 18165115 14212012 16806619 26492941 32410999 36549180 38579306 

Source: Compiled by the author based on MIIT’s annual data 

Figure 4-29 shows the sum of revenues of these eight of selected TD-Alliance members. 

Generally speaking, the sum of operating revenues has been increasing since 2001. The 

increase became more obvious after 2005. In 2009, the sum of operating revenues of these 

eight companies reached 385,793,060,000 RMB, which tripled their combined revenue in 

2001. The sharp increase of revenues of TD-Alliance members proved the market success of 

China’s mobile industry. 

 

Source: The author’s calculation based on MIIT data 

Figure 4-29: The sum of operating revenues of eight selected TD-Alliance 

members (Unit: ten thousand RMB) 
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5 Conclusions 

This chapter gives answers to the research question, discusses new challenges for 

China’s mobile industry, and reveals the profound impact of the catching-up process of 

China’s mobile industry. In addition, it also analyzes limitations of the thesis, and proposes 

future research. 

5.1 Answer to the Research Question 

Generally speaking, lagging countries need to go through three stages to catch up with 

forerunners, including duplicative imitation, creative imitation, and real innovation. The 

Chinese proposed 3G standard TD-SCDMA is regarded as one milestone in the catching-up 

process of China’s mobile industry. To promote TD-SCDMA, seven companies and 

government supported institutions founded TD-Alliance in 2002. As of August 2011, there 

were more than seventy entities as members. The TD-Alliance committed themselves to 

developing and promoting TD-SCDMA. Since members of TD-Alliance cover the whole 

industry chain of the Chinese mobile industry including standard developers, product 

designers, solution providers, and operators, I made a case study of several representative 

members of TD-Alliance in order to evaluate if the catching-up process of China’s mobile 

industry is successful. According to Lee and Lim’s [3] catching-up model, whether a 

catching-up process is successful or not depends on six determinants including technological 

regimes, sources for competitive advantages, policies and strategies, R&D efforts, R&D 

outcome and market success. I examined these determinants one by one. 

1. Technological regimes 

The technological regime will influence the expected chances for product development. 

The technological regime of mobile communication industry is featured with high fluidity 

of technical trajectory and high frequency of innovation. Both features make it more 

difficult for latecomer to catch up in this industry. However, the development of CDMA 

cellular phone systems in Korea proved that, with expected profits, supportive strategies 

& policies and other beneficial factors, latecomers were still possible to overcome the 

disadvantages of the technological regime and successfully catch up in this industry. 

2. Sources for competitive advantages 

China Mobile is the operator responsible for adopting and promoting TD-SCDMA. The 

competitiveness of China Mobile is one important competitive advantage of TD-SCDMA. 

Compared with China Unicom, which is adopting WCDMA, and China Telecom, which 

is promoting CDMA2000, China Mobile has many advantages including greater total 

assets, larger customer base, higher customer loyalty, and better brand image. These 

competitive advantages of China Mobile increased TD-SCDMA’s expected chances for 

market success. 
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3. Policies and strategies 

“Policies and strategies” is an important determinant of the catching-up process. To 

improve the structure of industry and reduce patent fees paid to MNCs, the Chinese 

government made a series of policies and strategies to promote TD-SCDMA. There are 

several examples how the government policies support TD-SCDMA. First, MIIT 

postponed the issuing of 3G licenses. Second, MIIT supported TD-SCDMA with funding 

and research team. Third, MIIT promoted TD-SCDMA during Beijing Olympic Game. 

Fourth, MIIT supported TD-SCDMA in spectrum allocation. Fifth, the government made 

policies to encourage companies investing on TD-SCDMA. The last but not least, MIIT 

issued the license of TD-SCDMA to the most powerful operator China Mobile. 

The government’s vigorous supports on TD-SCDMA increased its expected chances for 

market and technological success, therefore, stimulated TD-Alliance members to 

continuously increase their efforts on R&D. 

4. R&D efforts 

In order to analyze Chinese communication companies’ efforts on R&D, I selected eight 

most representative members from TD-Alliance as a research group. We can see that the 

R&D expenditures increased dramatically in recent years. For example, the total R&D 

expenditures of the eight companies in 2008 reached 16.6 billion RMB, almost tripled the 

figure in 2001. The increased R&D efforts make positive influence on the R&D outcome. 

5. R&D outcome 

Increasing R&D efforts resulted in improved R&D outcome. In the past ten years, the 

number of PCT patents held by Chinese companies increased significantly. Especially in 

the last two years, some Chinese companies like Huawei and ZTE have almost 

successfully caught up with leading MNCs. For example, in 2010, Huawei and ZTE 

obtained 1,824 and 1,894 PCT patents respectively while Ericsson and Nokia obtained 

1,551 and 996 patents respectively. I also analyzed the distribution of patents and found 

that Chinese companies held fewer patents than MNCs in GSM, WCDMA and 

CDMA2000. However, the evidences show that Chinese companies improved their 

technological capabilities in TD-SCDMA and LTE. Improved R&D outcome will have 

positive effects on the market success. 

6. Market Success 

Along with improved R&D outcome, there comes the market success. Although 

TD-SCDMA matured too late to be commercialized in international market, it is still 

possible to analyze its market potential in the Chinese mobile market since China released 

three different 3G licenses in one country. I found that TD-SCDMA had some 

disadvantages in terms of available end user equipment. Since the standard is only 

commercialized in China, MNCs do not produce much end user equipment compatible 

with TD-SCDMA network. However, since the potential market of TD-SCDMA is huge, 

more and more MNCs will start to support TD-SCDMA. To further analyze the market 
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success of TD-SCDMA, I made a customer satisfaction survey. From this survey, I found 

that TD-SCDMA users had higher satisfaction in all the three measured areas including 

network, end user equipment and operator’s service. I also observed that the majority of 

TD-SCDMA products are produced by Chinese companies. Because of TD-SCDMA, 

Chinese companies obtained larger market share in 3G era than before. In our survey, we 

can see that 65% of non-3G mobile users are using cell phones produced by MNCs. 

Nokia took the largest market share of 2G market. However, only 49% of 3G users are 

using cell phones produced by MNCs while 51% of 3G users are using 3G phones 

produced by domestic companies.  

From the case study on TD-Alliance members, I observed that companies of China’s 

mobile industry increased their technological capabilities dramatically and achieved 

significant market success in the Chinese market. All of this evidence taken together 

has proved that the catching-up process of China’s mobile industry is successful. 

Figure 5-1 summaries the catching up process of China’s mobile communication 

industry. 

The findings from China’s mobile industry illustrate how the government's strategy could 

facilitate technological catching-up. Among all the determinants which can influence the 

catching-up process, government’s strategies and policies probably would be the most 

important one, at least for the case of China’s mobile industry. TD-SCDMA would never be 

possible without vigorous support from the government. If MIIT did not grant the license of 

TD-SCDMA to China Mobile, China Mobile would be very likely to choose WCDMA, 

following the track of GSM-WCDMA-LTE. Without China Mobile's huge customer base, 

other Chinese companies would have no reason to risk them in developing TD-SCDMA 

related products. Customers’ support and satisfaction on TD-SCDMA mainly came from their 

trust in China Mobile. Most customers did not know or did not care about the technical details. 

If the government did not grant TD-SCDMA to China Mobile, it would be more difficult for 

this standard to be accepted by customers. Additionally, if the government did not postpone 

the release of 3G licenses for nearly ten year waiting for the maturity of TD-SCDMA, this 

standard would have no chance to survive in the Chinese market. 

Besides, the government’s strategy also reduced the monopoly of China Mobile. I 

observed that China Mobile’s market share in the 3G market was not as large as it used to be 

in the 2G market. Other two relatively weak operators benefited from the government’s 

strategy. By granting the least mature technology (TD-SCDMA) to the most powerful 

operator (China Mobile) and granting the most mature technology (WCDMA, 70% of the 

global market share) to the relatively weak operator (China Unicom), the Chinese government 

successfully balanced the Chinese mobile market and facilitated the success of TD-SCDMA. 

This balance is good for the long-term development of TD-SCDMA and Chinese mobile 

market. 
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The market success of TD-SCDMA was proved by multiple evidences such as customer 
satisfaction, number of subscribers, increasing revenues of TD-Alliance members. The 
market success positively stimulates the R&D outcome by contributing knowledge and 
resources.

-

· High fludity of technical trajectory 
· High frequency of innovation
Make it more difficult for latecomers to catch up. However, 

evidences from Korea’s mobile industry proved that this 
disadvantage could be overcome by other factors.

 

          Source: Derived from Lee and Lim [3] 

Figure 5-1: Evaluation of the catching-up process
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5.2 New challenges for China’s mobile industry 

During the research, I observed that the competition of mobile communication industry 

was becoming increasingly dependent on complementary industries such as software industry. 

Many companies previously specialized in other IT areas entered into the mobile market. 

These new entrants include Apple, Google, Microsoft, and so on. During the process, Nordic 

companies such as Nokia and Ericsson were continuously losing market to the US companies 

such as Apple and Google. For example, in January 2008, Nokia still held more than 35% of 

the Worldwide Device Manufacturer Share, while Apple had less than 5% of the share. 

However, in May 2010, the market share held by Apple increased to 30%, while the market 

share held by Nokia dropped to 23%. [48] [49] 

Unlike the traditional phone, a smart phone has an identifiable Operating System. Two 

US companies, Apple and Google dominated more than sixty percent of the mobile Operating 

System market. In May 2010, Apple’s iOS achieved 40% of the World Wide Operating 

System Share, remaining No.1 in the Operating System market. Google’s Android achieved 

26% of the worldwide market share and remained No.2 in the market. [49] 

The battle in the mobile market now becomes a war of ecosystems rather than just mobile 

devices. Such an “ecosystem” consists of mobile devices, operating systems, services, 

third-party providers, user application market and consumers. [50] Even those leading 

companies in the ICT industry could not stand alone in the war. On 11 February 2011, Nokia 

and Microsoft announced plans to form a strategic partnership. From 2011, Nokia phones will 

use Microsoft’s Windows Phone as its primary operating system. [51] [50] On 15 August 

2011, Google and Motorola Mobility announced that they have reached an agreement, under 

which Google will acquire Motorola Mobility for about $12.5 billion. [52] 

These trends mentioned above intensified competition in the mobile market, set higher 

requirements on complementary industries, and therefore brought new challenges to China’s 

mobile industry. 
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5.3 Impact of the Catching-up Process 

The impact of the catching-up process is that Chinese companies accumulated precious 

knowledge and experience during the catching-up process, which prepares them the 

prerequisites for leapfrogging to the frontier of 4G. China has submitted its 4G proposal 

“TD-LTE-Advanced” in 2009. [53] This proposal has been selected as one of the six 4G 

candidates. The next meeting of Working Party 5D (ITU) will be held in October this year. 

The result of final 4G standards will be available towards the end of November. 

Actually, although TD-SCDMA has more users than WCDMA and CDMA2000 in the 

Chinese mobile market, it has fewer covered cities and fewer based stations. This implies that 

China Mobile is very conservative in expanding TD-SCDMA network. According to one 

interviewee, TD-SCDMA is only one transitional technology. The catching-up process in 3G 

prepares the prerequisites for leapfrogging to 4G. China Mobile does not want to expand the 

3G network too fast because it wants to leapfrog to 4G, and avoid unnecessary upgrading cost 

and re-investment. 

5.3.1 Reasons for leapfrogging to 4G 

1. TD-SCDMA missed the window of opportunity in international market 

Although TD-SCDMA was accepted as a 3G standard by ITU and 3GPP, it matured too 

late to be commercialized in international market. To wait for the mature of TD-SCDMA, 

the Chinese government deliberately postponed the issuing of 3G licenses for several 

years. 

The license of TD-SCDMA was first issued in January 2009, almost ten years later than 

other two 3G standards. During the ten years, WCDMA and CDMA2000 have already 

dominated the international 3G market. TD-SCDMA missed its window of opportunity in 

the international market. 

2. 4G is expected by 2015 

According to an interview, which China Daily made with Chen Jinqiao, deputy chief 

engineer at the China Academy of Telecommunication Research (CATR), 4G is expected 

by 2015. That means if China Mobile made huge investment on TD-SCDMA, it may face 

unnecessary upgrading cost and re-investment in a short period.  

5.3.2 Prerequisites of leapfrogging to 4G 

Steinmueller [25] points out four prerequisites for successful leapfrogging including 

“Absorptive Capacities”, “Access to Equipment and Know-how”, “Complementary 

Technological Capabilities” and “Downstream Integration Capabilities”. The catching-up 

process in 3G prepared China’s mobile industry these prerequisites for leapfrogging to 4G. 

1. Absorptive capacities 

The absorptive capacities are the capacities to learning and adapting. New technologies 

always derive from existing technologies. Absorptive capacities highly depend on the 
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current technological capabilities. The more knowledge and experience a company has, 

the better absorptive capacities there will be. During the catching-up process, Chinese 

companies accumulated important knowledge, experience and human resources. This 

prepared China’s mobile industry the prerequisite of absorptive capacities. Chinese 

companies, institutions and universities are currently actively involved in the R&D of 4G.  

2. Access to equipment and know-how 

Within the TD-Alliance, member companies and institutions set a series of regulations 

about sharing IPRs and other information. This provides an internal access to equipment 

and know-know. Also, as Long and Laestadius [54] described in “New patterns in 

knowledge transfer and catching-up: Chinese R&D in ICT”, Chinese firms have tried to 

access equipment and know-how by setting up overseas R&D labs. For example, Huawei 

and ZTE both have R&D labs in Kista, Sweden, and recruit foreign experts from the 

international human resource market. [54] This provides an external access to equipment 

and know-how. 

3. Complementary technological capabilities 

Another prerequisite for successful leapfrogging is the complementary technological 

capabilities. Mobile communication industry never stands alone. It is associated with 

other industries such as software industry. Technological capabilities of software 

development are very important to the mobile industry. During the research, I find that 

the emerging of Android platform is one factor which drives the increase of the 3G 

market. Based on the open source Android platform, mobile companies offer customers 

with many affordable and fully functional 3G phones.  

4. Downstream integration capabilities 

“Downstream integration capabilities” refers to the capabilities regarding market 

development and logistical issues related to delivery of products and services. [25] 

Members of TD-Alliance cover every section of the industry chain from the standard 

developer to retailers. During the catching-up process, Chinese companies optimized the 

industry chain and established mature distribution channels to end users. China has a 

large internal market. According to my survey, customers have a high expectation on the 

coming of 4G. This makes another prerequisite for leapfrogging to 4G.
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5.4 Limitations and future research 

5.4.1 Limitations 

The surveys made during the research were mainly distributed through the Internet. The 

accuracy of the results depends on how much overlap there is between Internet users and 

mobile phone users. I observed that people aged between 18 and 30 were more active on the 

Internet than people in other ages. So, the results of the surveys are more inclined to reflect 

the situation of that demographic group. 

TD-Alliance members do not only produce TD-SCDMA related products. During my 

research, I have tried to investigate what proportion of R&D expenditures these companies 

spent on TD-SCDMA and what proportion of revenues came from TD-SCDMA related 

products. However, due to limited information access, I was unable to find accurate answers 

for those two questions. Using one interviewee’s words, “The potential market of 

TD-SCDMA is huge. Our company attaches great importance to TD-SCDMA related 

products.” This interviewee did not give exact R&D expenditures and revenues regarding 

TD-SCDMA. In my analysis, I assumed that the R&D expenditures on TD-SCDMA 

accounted for a fixed proportion of these companies’ total R&D expenditures, and the 

revenues from TD-SCDMA related products contributed a fixed proportion to the total 

revenues. Therefore, I deem that the changing trend of total R&D expenditures and total 

revenues of those companies could reflect their R&D efforts and market success on 

TD-SCDMA. 

5.4.2 Future research 

Considering the target readers might come from different backgrounds, this thesis does 

not make in-depth discussions on technical details. However, in-depth comparison on 

technology itself can provide a more reliable measure on the technological capabilities of 

China’s mobile industry. For the future work, I would suggest a research focused on 

comparing the technical details between Chinese technologies and foreign technologies. 

Mobile industry is a highly dynamic industry. As ITU will announce the final 4G 

standards in November 2011, a new round of competition between Chinese companies and 

MNCs is coming. It would be interesting to observe how the Chinese companies and MNCs 

perform in the 4G era. I would suggest a long term observation on this dynamic industry. 

The market success analyzed in this thesis is concerned about the Chinese market only. 

However, as Chinese companies are becoming more and more active in the international 

market, it would be necessary to analyze their market performance from an international 

perspective.  



68 
 

This thesis used Lee & Lim’s model to evaluate the catching-up process of China’s 

mobile industry. This model is built up based on a large amount of evidence from Korean 

industries. For the future research, I would like to discuss the possibility of building up new 

models for measuring the catching up process. New models should be tested by data from 

long-term quantitative research. 
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Appendix I 

Customer Loyalty Survey 

Notes: The survey started from April 2011 and was closed at the end of May 2011. 328 

effective responses were collected with 205 written comments. 

1. Which operator’s mobile service are you using now?  

Options Statistic Percentage 

China Mobile 269 82% 

China Telecom 26 7.9% 

China Unicom 33 10.1% 

Sum 328  

Interpretation: China mobile has significant market share. 

2. The reason why you choose your current operator? (Multiple options allowed) 

Options Statistic Percentage 

Valuable mobile package, 

service satisfaction 

142 43.3% 

Stability of network, good 

signal 

249 75.9% 

Reasonable price 111 33.8% 

Brand trust 123 37.5% 

Many friends are 

subscribing this operator, 

cheap communication cost 

within the same operator 

90 27.4% 

Others 7 2.1% 

Sum 328  

Interpretation: Customers give stability of network the highest priority. This is what 

china mobile did very well in 2G market. Maybe it is one reason why China Mobile 

hesitates to commercialize its 3G network. If the TD-SCDMA network is not technically 

mature enough, China Mobile may choose to wait for TD-LTE and directly move to 4G. 

3. How do you know about 3G? 

Options Statistic Percentage 

Know it very well 74 22.6% 

Have heard about it 235 71.6% 

I do not know 19 5.8% 
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Sum 328  

Interpretation: Most of the customers heard about 3G but do not understand it very 

well. 

4. Have you been using or do you intend to use 3G service?  

Options Statistic Percentage 

I am using 3G service now 89 27.1% 

Not yet, but plan to use it 

in half a year 

122 37.2% 

Not yet, but plan to use it 

in one year 

58 17.7% 

Have no plan to use it in 

near future 

59 18% 

Sum  328  

Interpretation: Only 27.1% of customers have started to use 3G. The majority has a plan 

to use it in half a year. This indicates that the potential market is good. 

5. The reasons why you have not been using 3G service? (Multiple options allowed, skip if 

not applicable)  

Options Statistic Percentage 

3G service is not available 

in my living place 

29 10.4% 

Do not want to change 

phone (or not satisfied 

with current 3G phones in 

the market) 

120 43.0% 

Quality of network is not 

good enough 

93 33.3% 

Fees for 3G service is high 174 62.4% 

No need, satisfied with 

current mobile service 

88 31.5% 

Do not know much about 

3G 

24 8.6% 

Others 5 1.8% 

Sum 279  

Interpretation: The biggest barrier prevents customers from using 3G service is the high 

price. The second reason is people do not want to change their phones. Other major 

reasons are 33.3% of customers believe the 3G network is not mature enough, and 

31.5% of participants are satisfied with their current mobile service. 

6. Do you know which kind of 3G license your operator holds? 
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Options Statistic Percentage 

TD-SCDMA 96 29.3% 

WCDMA 82 25% 

CDMA2000 34 10.4% 

I do not know 116 35.4% 

Sum 328  

Interpretation: Generally speaking, people are not very clear about which kind of 3G 

licenses their operator holds.  

7. Which of the following 3G brands have you heard? (Multiple options allowed) 

Options Statistic Percentage 

E-surfing (天翼) 283 86.3% 

G3 248 75.6% 

WO (沃) 218 66.5% 

None 7 2.1% 

Sum 328  

Interpretation: China Telecom has the highest brand awareness. 

8. Which type of mobile network do you tend to choose? 

Options Statistic Percentage 

TD-SCDMA 64 19.5% 

WCDMA 79 24.1% 

CDMA2000 34 10.4% 

No preference/means the 

same for me 

77 23.5% 

Not clear about the 

difference among them 

74 22.6% 

Sum 328  

Interpretation: More participants tend to choose WCDMA, but most of them have no 

preference or do not know the difference. 

9. What difference do you think there is among the three different 3G networks? 

Options Statistic Percentage 

I do not know 98 29.9% 

Technical difference 70 21.3% 

Functional difference 38 11.6% 

Both technical and 

functional difference 

70 21.3% 

No difference 52 15.9% 

Sum 328  



76 
 

 

10. Which operator’s 3G service do you prefer? 

Options Statistic Percentage 

China Mobile 203 61.9% 

China Unicom 65 19.8% 

China Telecom 37 11.3% 

No preference 23 7% 

Sum 328  

Interpretation: Most of customers would like to choose China Mobile’s 3G service! 

11. Why do you prefer to choose China Mobile’s 3G service? (Multiple options allowed) 

Options Statistic Percentage 

Support for home grown 

standard 

61 30% 

Brand trust 123 60.6% 

Reasonable price plan, 

practical mobile package 

58 28.6% 

Used to be subscriber of 

China Mobile, do not want 

to change operator 

123 60.6% 

Good quality of 3G 

network (stability, 

coverage, signal strength) 

79 38.9% 

Fast download/upload 

speed 

21 10.3% 

Many choices of available 

end user equipment 

6 3% 

Others 1 0.5% 

Sum 203  

Interpretation: Brand trust and bonded customers are two major reasons why people 

tend to stay in China Mobile’s 3G network. 

12. Why do you prefer to choose China Unicom’s 3G service? (Multiple options allowed) 

Options Statistic Percentage 

Many choices of available 

end user equipment 

21 32.3% 

Brand trust 19 29.2% 

Reasonable price plan, 

practical mobile package 

32 49.2% 
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Used to be subscriber of 

China Unicom, do not want 

to change operator 

14 21.5% 

Good quality of 3G 

network (stability, 

coverage, signal strength) 

18 27.7% 

Fast download/upload 

speed 

20 30.8% 

Fan of i-pone, Unicom has 

cooperation with Apple 

19 29.2% 

Others 0 0 

Sum 65  

Interpretation: Reasonable price plan, numerous choices of end user equipment are two 

major reasons why people choose to use China Unicom’s 3G services. 

13. Why do you prefer to choose China Telecom’s 3G service? (Multiple options allowed) 

Options Statistic Percentage 

Many choices of available 

end user equipment 

7 18.9% 

Brand trust 6 16.2% 

Reasonable price plan, 

practical mobile package 

26 70.3% 

Used to be subscriber of 

China Telecom, do not 

want to change operator 

12 32.4% 

Good quality of 3G 

network (stability, 

coverage, signal strength) 

21 56.8% 

Fast download/upload 

speed 

13 35.1% 

Others* 1 2.7% 

Sum 37  

* Influenced by China Telecom’s advertisement 

14. Which 3G functions are you most interested in? (Maximum 3 choices) 

Options Statistic Percentage 

Video phone 181 55.2% 

Videos playing 113 34.5% 

Fast speed 

downloading/uploading 

146 44.5% 

Web browsing 161 49.1% 
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Send/receive emails 79 24.1% 

E-commerce 36 11% 

Chatting, blog, social 

network 

87 26.5% 

Others 1 0.3% 

Sum 328  

 

15. What do you think is the reasonable cost of 3G service? 

Options Statistic Percentage 

< 50 RMB per month 180 54.9% 

50 – 100 RMB per month 113 34.5% 

100 – 150 RMB per month 26 7.9% 

150 – 200 RMB per month 9 2.7% 

>200 RMB per month 0 0 

Sum 328  

 

16. Which kind of cost plan do you prefer? 

Options Statistic Percentage 

Calculate cost by data flow 

(for example, RMB/ M) 

93 28.4% 

Calculate cost by length of 

time (for example, RMB/ 

month) 

121 36.9% 

Combination of above (for 

example, each month has a 

fixed amount of data flow, 

the portion exceeded will 

be calculated separately) 

103 31.4% 

I do not care or I do not 

know 

11 3.4% 

Sum 328  

 

17. Your gender? 

Options Statistic Percentage 

Male 184 56.1% 

Female 137 41.8% 

Unwilling to reveal 7 2.1% 
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Sum 328  

 

18. Your age? 

Options Statistic Percentage 

<18 1 0.3% 

18-30 235 71.6% 

30-40 75 22.9% 

>40 17 5.2% 

Sum 328  

 

19. Which province are you from? 

 

 

20. Do you have any comments, opinions, or suggestions about the Chinese 3G market? 

(Optional) 

(205 written comments were collected.) 

Beijing, 31 

Tianjing, 7 Hebei, 4 

Shanxi, 2 

Liaoning, 9 Jilin, 3 

Helongjiang, 8 

Shanghai, 28 

Jiangsu, 27 

Zhejiang, 27 

Anhui, 1 

Fujian, 10 Jiangxi, 3 

Shandong, 32 

Henan, 10 

Hubei, 14 

Hunan, 5 

Guangdong, 79 

Guangxi, 3 

Chongqing, 1 

Sichuan, 17 Yunnan, 3 Shaanxi, 2 Gansu, 1 Xinjiang, 1 
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Appendix II 

Customer Satisfaction Survey 

Descriptions: The survey uses a “1 to 5” scale to measure customers’ satisfaction. 

“5” - “very satisfied”  

“4” - “somehow satisfied” 

“3”- neither dissatisfied nor satisfied 

“2”-somewhat dissatisfied 

“1”-very dissatisfied 

The survey was opened in July and closed at the end of August 2011. 106 of effective 

responses were collected. 

Part One: Basic information 

1. Do you use 3G service? 

Yes 72 68% 

No 34 32% 

 

2. Which operator’s 3G service are you using? 

China Unicom 13 18% 

China Telecom 8 11% 

China Mobile 51 71% 

 

Part Two: For those 3G users (non-3G users skip this part) 

Section A: about 3G networks 

3. What is your general satisfaction on your current 3G network? 

China Unicom 3.230769 

China Telecom 3.5 

China Mobile 3.745098 

(Note: the table above shows average scores calculated from all the responses. It is the 

same in below.) 

4. Please rate your current 3G network based on the downloading/uploading speed. 

China Unicom 3.461538 
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China Telecom 3.5 

China Mobile 3.764706 

 

5. Please rate your current 3G network based on the signal strength. 

China Unicom 3.076923 

China Telecom 3.625 

China Mobile 3.686275 

 

6. Please rate your current 3G network based on the signal coverage. 

China Unicom 3.461538 

China Telecom 3.375 

China Mobile 3.686275 

 

7. Please rate your current 3G network based on the signal stability. 

China Unicom 2.923077 

China Telecom 3.375 

China Mobile 3.784314 

 

8. Please rate your current 3G network based on the user experience of browsing website. 

China Unicom 3.538462 

China Telecom 3.875 

China Mobile 3.980392 

 

9. Please rate your current 3G network based on the user experience of playing online 

video. 

China Unicom 3.307692 

China Telecom 3.5 

China Mobile 3.529412 

 

10. Please rate your current 3G network based on the user experience of downloading 

application. 

China Unicom 3.384615 

China Telecom 3.375 
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China Mobile 3.72549 

Section B: about end user equipment 

11. Does your end user equipment belong to a foreign brand or domestic brand? 

Domestic brand 14 51% 

Foreign brand 53 49% 

 

12. Which type of end user equipment are you using? 

3G phone 69 96% 

Netbook or 3G card 3 4% 

 

13. What is the Operating System of your 3G phone? (This question is only for the ones who 

chose the first option in Question 12.) 

Android 33 48% 

IOS 25 36% 

Black berry 2 3% 

others 9 13% 

 

14. What is the model of your end user equipment? (Brand + type model, e.g. HTC Desire Z) 

(Written answers were collected.) 

 

15. What is your general satisfaction on your current 3G end user equipment? 

China Unicom 3.615385 

China Telecom 3.875 

China Mobile 3.901961 

 

16. Please rate your current 3G end user equipment based on the quality. 

China Unicom 3.769231 

China Telecom 3.25 

China Mobile 4.098039 

 

17. Please rate your current 3G end user equipment based on functions. 



84 
 

China Unicom 3.923077 

China Telecom 3.5 

China Mobile 4 

 

18. Please rate your current 3G end user equipment based on the design. 

China Unicom 3.769231 

China Telecom 4 

China Mobile 4.176471 

 

19. Please rate your current 3G end user equipment based on the price. 

China Unicom 2.923077 

China Telecom 3.875 

China Mobile 3.823529 

 

20. Please rate your current 3G end user equipment based on cost performance. 

China Unicom 3.461538 

China Telecom 3.875 

China Mobile 3.901961 

 

21. Do you have plans to change your end user equipment? 

No 65 90% 

Yes 7 10% 

 

Section C: about operators and services 

22. Please rate your satisfaction on your current operator based on 3G price plan. 

China Unicom 2.923077 

China Telecom 3.5 

China Mobile 3.588235 

 

23. Please rate your satisfaction on your current operator based on value added service. 

China Unicom 2.923077 

China Telecom 3.5 

China Mobile 3.843137 
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24. Please rate your satisfaction on your current operator based on customer service. 

China Unicom 3.076923 

China Telecom 3.625 

China Mobile 3.862745 

 

25. Please rate your level of brand loyalty on your current operator? 

(Note: “5” means “very high” and “1” means “very low”.) 

China Unicom 3.769231 

China Telecom 4.125 

China Mobile 4.176471 

 

26. Based on the factors mentioned above (network, end user equipment, service), which 

operator’s 3G service will you choose if let you choose again? 

China Mobile G3 42 58% 

China Unicom WO 19 26% 

China Telecom E-surfing 11 15% 

 

27. How often do you use 3G service? 

(Note: “5” means “very often” and “1” means “rarely use”.) 

China Unicom 4.153846 

China Telecom 3.875 

China Mobile 3.901961 

 

28. How important is 3G service to you? 

(Note: “5” means “very important” and “1” means “not important at all”.) 

China Unicom 4.076923 

China Telecom 4 

China Mobile 3.921569 

 

29. What percentage do the 3G service fees account in your overall communication fees? 

China Unicom 48.92% 

China Telecom 48.13% 

China Mobile 47.59% 
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30. How much do you know about 4G? 

(Note: “5” means “very much” and “1” means “not at all”.) 

China Unicom 2.769231 

China Telecom 2.75 

China Mobile 2.627451 

 

31. How much do you expect the coming of 4G? 

(Note: “5” means “very much” and “1” means “not at all”.) 

China Unicom 3.846154 

China Telecom 3.875 

China Mobile 4.156863 

 

Part Three: For non-3G users 

32. The reason why you do not use 3G service? 

(Written comments were collected.) 

33. Which is your current mobile operator? 

China Unicom 4 12% 

China Telecom 1 3% 

China Mobile 29 85% 

 

34. Please rate your overall satisfaction on your current mobile network? 

China Unicom 3.75 

China Telecom 4 

China Mobile 3.793103 

 

35. Does you cell phone belong to foreign brand or domestic brand? 

Domestic brand 12 35% 

Foreign brand 22 65% 

 

36. Which model of cell phone are you using? (Brand + type model, e.g. Nokia 5320) 
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(Written answers were collected.) 

37. What is your overall satisfaction on your current cell phone? 

China Unicom 3 

China Telecom 5 

China Mobile 3.758621 

 

38. Do you have plans to change cell phone? 

Yes 11 32% 

No 23 68% 

 

39. Do you have plans to use 3G service? (If yes, please indicate which operator’s 3G service 

will you choose?)  

No 14 41% 

G3 14 41% 

WO 5 15% 

E-surfing 1 3% 

 

40. What is your overall satisfaction on your current operator based on service, network, 

and price plan? 

China Unicom 3 

China Telecom 3 

China Mobile 3.62069 

 

 


