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ABSTRACT

Recent studies on the globalization of production have focused on the role of global branding firms in shaping the formation of global production networks (GPNs) through outsourcing strategies. From this perspective, China has been regarded as a world factory that is located at the downstream of the GPNs, which are controlled by global firms. Nonetheless, the continuing boom of the Chinese economy has now challenged the above view. The sheer size and scale of the Chinese domestic market is able to nurture competitive firms that can create their own GPNs. 

The purpose of this paper is to investigate how Chinese firms in the telecommunication sector shape or influence the restructuring of global production networks through their purchasing power mediated by its rising domestic market. We found that although the Chinese government has met enormous challenges in setting up its own technological standard for mobile telecommunication (TD-SCDMA) at the initial stage, it nevertheless has been able to utilize the rise of the massive Chinese domestic market to reshape the telecommunication GPNs in recent years. The Chinese government has done this by assigning a major local service provider to promote this standard by inviting global firms and domestic suppliers to form a new supply chain to support the emerging TD-SCDMA market. All these strategies finally lead to the booming of the TD-SCDMA market, which has reshaped the GPNs in telecommunication sector.  

1, Introduction

Recent studies on the transformation of global capitalism have focused on the role of leading global branding firms in shaping the formation of the global production networks (GPNs) through various outsourcing strategies. In this perspective, firms in China have been regarded as downstream low-ended units of the GPNs which are controlled by global giant firms. Nonetheless, the continuing booming of the Chinese economy has now challenged the above view. The sheer size and scale of the Chinese domestic market is able to nurture giant firms and reshape existing GPNs. 

The existing literature on global commodity chains (GCCs) and GPNs have shown the ways in which leading global firms shaped and formulated their supply chains through various outsourcing methods (Gereffi and Korzeniewicz, 1994 ; Gereffi, 1999; Ernst 2000, 2001; Ernst and Kim 2002a, 2002b; Henderson et al. 2002; Sturgeon, 2002; Langlois, 2003; Yusuf et al., 2004).This perspective has demonstrated that due to the enormous market power of the global firms in advanced countries, firms in developing countries were incorporated into the value chains and provided the least value-added manufacturing activities. In some cases, firms in developing countries can utilize the opportunity of the increasing outsourcing of GCC/GPNs to upgrade their economies and to move up the position in the value chain (Humphrey and Schmitz, 2002; Bell and Albu, 1999; Giuliani et al, 2005). In electronics industry, for example, the modularization revolution since the 1990s, has created a new form of business organization in which the leading global firms in advanced countries now have become flagships of the GPNs that provides strategic and organizational leadership and have outsourced all but marketing function to key contractual suppliers in developing countries. Inherited in these studies is the assumption of asymmetry of power relations, in which the global firms have the market and technological might to shape and determine the fate of latecomer firms in the value chain. 

The existing researches on GPNs/GCCs however ignore the possibility that firms in developing country may have the opportunity to re-formulate GPNs due to its massive market size and its state’s strong support in formulating its own technological standard. The emerging TD-SCDMA (Time Division-Synchronous Code Division Multiple Access) mobile telecommunication market in China, especially in and after the year 2009, is the best example to show how the Chinese state utilizes its discretionary power to create a mobile telecommunication market. The Chinese government has done this by inventing a new technological standard, allocating a state-owned service provider to use this technology in order to create a market, formulating production networks by inviting both foreign and domestic firms to support the needed equipments and cell phones, and persuading consumers to support the market through a sense of nationalism. The Chinese case of the emerging TD-SCDMA market, as we will show, demonstrates how a late industrializing country is able to shape GPNs due to its market size and its determination in inventing and commercializing a new technological standard.   
 The paper is arranged as follows: in section 2, we review the Chinese government’s policy on the telecommunication sector. In section 3, we describe the evolution of the TD-SCDMA networks. In section 4, we discuss the policy implications for late-industrializing countries.
2 China’s Telecommunication Policy 

This section describes the evolution of China’s telecommunication policy. We will divide the evolutionary process into two major stages: one was the period before 2000 when China began to import and learn to build-up technological capacity through the foreign direct investment (FDI) approach; the second was the indigenous innovation (2000-2010) period, in which the Chinese government adopted a technological nationalist attitude to establish its own technological standard. We will also show that China began to build up its technological capability in the telecom-equipment industry in the first period before 2000, which lay out the foundation for its policy for further pursuing indigenous innovation. Nevertheless, we will also show that the Chinese telecom-mobile industry has not able to develop a similar capability as the telecom-equipment sector
, which later became the reason why the Chinese government and the major service provider had to depend on foreign firms to build the production networks for the TD-SCDMA market. 
2.1 Telecom-equipment industry policy before 2000
According to Tan (2002), Xu and Gong (2003) and Fan (2006), the development of China’s telecommunication equipment industry can be divided into four stages. The first stage can be called the self-sufficiency period (1949-1978) when the Ministry of Posts and Telecommunications (MPT) was the only agent responsible for building and operating the nationwide telecommunications network and services. During that period, most technology was imported from Soviet Union or developed by Chinese scientists. Moreover, due to the small amount of domestic investment and public spending on R&D, the technological progress proceeded very slowly and its technological level was outdated as compared to Western countries. 

The second import period ranged from 1979-1983 when China began to import telecommunications equipment to upgrade its out-of-dated facilities. Although the importation of telecommunication equipment indeed upgraded the technological level of telecommunication service, it nevertheless had not created spillover effect for local firms’ technological capabilities. This was due to China’s Soviet-style institutional legacy that discouraged cross-ministerial interactions (Liu and White, 2001). Even within the MPT, its’ affiliated units of telecommunication operators, manufacturers and research institutes were fragmented and isolated among themselves. As a result, a very low degree of technology transfer occurred from research institutes to domestic manufacturers. 

The third stage can be called the import-substitution period (1984-1993) in which the Chinese government opened up the domestic market to foreign firms, but demanded in return that foreign firms transfer technology to local firms via joint-ventures (JVs) in exchange for market accession. This was the well-known “trading market for technology” strategy adopted by the Chinese government to upgrade its domestic firms’ technological capacity before accessing the membership of the World Trade Organization (WTO) in 2001. This policy had largely improved the technological level of some state-owned firms (Mu and Lee, 2005; Fan, 2006), although what the local firms learned were not state-of-the-art technologies (Tan, 2002). In the telecom-equipment sector, many studies (Lin et al , 2001; Yan and Pitt, 2002; Mu and Lee, 2005; Fan, 2006; Harwit, 2007) have shown that China had successfully benefited knowledge spillovers from foreign firms. For instance, the Chinese MPT created state-owned enterprises (SOEs), PTIC
 to collaborate with Belgian ITT (later as Alcatel), called Shanghai Bell, which later gained updated manufacturing and engineering knowledge (Harwit, 2007). Afterward, the Shanghai Bell played the role of knowledge platform to diffuse imported technology to four telecom-equipment enterprises, Great Dragon, Datang, ZTE, and Huawei, through the mobility of engineers (Mu and Lee, 2005). As a result, these SOEs gradually built up their manufacturing capacity and were able to produce telecommunication switch machines for the domestic market.
At the fourth export period (1994-2000), domestic firms dominated local markets and began to export their products. In this period, the Chinese government continued to support those big SOEs and local firms; which included special procurements, favorable loans, and R&D financial grants (Mu and Lee, 2005; Fan, 2006).  As a result, domestic manufacturers dominated 62% of domestic market share in 2001; in which ZTE and Huawei were the most successful cases (Harwit, 2007). These firms began to accumulate technological capability and to export their products to other parts of the world, particularly to countries in Southeast Asia, Central Asia, Eastern Europe, and Latin America. Although the Chinese firms’ technological capability have not yet reached the frontier level of innovation, which had to be done only through learning-by-interacting with end-customer (Lundvall, 1992; Gu and Lundvall, 2006), they indeed began to accumulate their own technological capability in an evolutionary manner.

The expectation to access WTO membership in 2001 had led the Chinese government to reassess its “trading market for technology” strategy. Due to the possibility of unfair competition, the Chinese government transformed its industrial policy from intervening to regulating the market (Cheung, 2001).
2.2 Telecom-mobile industry policy before 2000 

Similar to the telecommunication equipment industry discussed above, the Chinese government also adopted the “trading market for technology” strategy to foster domestic mobile phone manufacturers. The Chinese government issued Document No.5 in 1999 to proclaim such goal through controlling manufacturing licenses. This document regulated that all FDIs in mobile-phone industry must establish JV with domestic firms if they targeted the Chinese market.  As a result, Motorola allied with Hangzhou Eastcom in 1992; Nokia, Siemens, Ericsson and Phillips followed suit and built their own JVs during 1993-1996
. Local cell phone firms also began to emerge, by utilizing Taiwanese and Korean firms’ production networks in China to produce their own products.  As a result, the number of local firms manufacturing mobile phones increased dramatically, such as ZTE, Lenovo, Ningbo Bird, TCL, Haier, South High-tech, etc. Due to their low-cost and lower price advantages, which MNCs were not able to enjoy, Chinese domestic firms’ market share once overtook MNCs’ in 2003 (Xie and White, 2006). Ningbo Bird later became the China’s top mobile phone exporter in 2005, with 6 million units of production, of which 60% were for exports
. 

Nonetheless, the Chinese firms’ advantages had not sustained for very long. On the one hand, MNCs learned quickly to offer the domestic market with lower price products to counteract China’s firm advantages in this segment of the market (Ni and Wan, 2008). On the other hand, MNCs had the advantage of higher level of technology, especially when the telecommunication networks began to offer the 3G service. Most domestic firms neither had the knowledge nor had the financial capacity to invest R&D in any kind of 3G technology. As a result, Ningbo Bird simply imported CDMA mobile phone from Korea firms rather than did it in-house R&D (Cheung, 2001). In short, after accession to the WTO in 2001, the Chinese domestic firms had not able to enjoy the protection from the government and thus gradually lost their domestic advantages; on the contrary, the MNCs—such as Nokia, Motorola, and Samsung—began to take the lead in the China mobile market due to their new market strategy and higher level of technology (Ni and Wan, 2008).
2.3 Policy for encouraging Indigenous Innovation

  Techno-nationalism has been the major ideology of China’s science and technology policy regime since 1949.  In the past, China had developed many new technologies either by the support of the Soviet Union or by its self-effort, for example, the launch of satellites, nuclear power plants and weaponry. This techno-nationalism has also been the sentiment for China in developing its new technological standard regarding the new generation of mobile phone telecommunication. The Chinese government wanted to use self-developed 3G mobile telecommunications standard, TD-SCDMA scheme, as a test ground to fulfill the goal of its “indigenous innovation policy (Yan, 2006) announced by the State Council in 2006. This goal was written in the most recent “15-year Medium to Long-Term Science and Technology Development Plan“(MLP) (2006–2020).  

As early as in 1995, a task force was assigned to various state agencies to create a home-grown telecommunication standard. Agencies included the Chinese Academy of Telecommunications Technology (CATT) and its’ own enterprise Datang. The new Chinese 3G standard, TD-SCDMA, was developed by Datang since 1995 and submitted to the International Telecommunications Union (ITU) in 1998. Initially, global telecom MNCs objected the proposal, nevertheless the Chinese government fully supported Datang in the bargaining process (Yan, 2006). It was finally approved by the Institute of Electrical and Electronic Engineers (IEEE) , with Siemens’ support, in May of 2000 as one of the three 3G mobile communications standards worldwide (Liu, 2005; Fan, 2006). Then, the Chinese government later approved TD-SCDMA as national telecommunication standard in 2006, which was to show its determination to pursue an “indigenous innovation policy” (Suttmeier et al., 2006).
The TD-SCDMA’s design was distinguished itself from the other two standards WCDMA and CDMA 2000, which indicated that China has the capability to create a standard by its own. If it had been launched successfully, China was also able to avoid paying high royalties fee to firms in advanced countries (Naughton and Segal, 2003; Suttmeier et al., 2006). Nevertheless, it has been a very rocky path as China began to promote its own TD-SCDMA, which will be discussed later.  
3 Indigenous Industrial Development 
The Chinese government’s promotion of a new technological standard has not proceeded very smoothly. From its launch of this new standard, TD-SCDMA has not received a very positive response from both foreign and domestic users. It was only from 2009 that the Chinese government changed its strategy, assigned a service provider to use the new standard, allocated production networks to both foreign and domestic cell phone producers, that this new standard market began to rise. This further enhances the power of the Chinese service provider to shape and reshape the GPNs in the telecom-mobile industry.
3.1 Techno-nationalism and closed production network (2000-2008)
As stated above, the new Chinese 3G standard, TD-SCDMA, was developed and led by Datang in 1998 to compete with WCDMA and CDMA 2000 standards. TD-SCDMA was approved by ITU due to China’ potential huge market, but this standard was still a rather new and immature technology (Liu, 2005; Yan, 2006). In contrast, WCDMA has 27 companies as its main supporters, which includes Japan’s NTT, European Ericsson and Nokia; while CDMA 2000 has most of its supporters in North America and Korea, such as Qualcomm, Motorola, and Samsung. These firms have invested US$40 billion and US$10 billion on R&D to support WCDMA and CDMA 2000 respectively. Moreover, there were over 50,000 and 10,000 worldwide R&D staff for WCDMA and CDMA 2000 systems (Fan, 2006).
In order to catch up more rapidly to overcome the technological gap, the Chinese government has fully supported and devoted large amounts of resources to the development of this new technological standard, which can be summarized as follows: 
(1) Generous financial support: The Chinese government offered vital financial support to the development of TD-SCDMA. MII, MST (Ministry of Science and Technology) and other government departments invested RMB$ 1 billion (approximately US $120 million) since the late 1990s to develop this new standard, which involved nearly 3,000 scientists and engineers (Yan, 2006). 
(2) Allocation frequency to this new technological standard: In order to promote the user market for this standard, the government especially cleaned up the electronic frequency which was used by the military for the interest of TD-SCDMA (Liu, 2005; Yan, 2006; Suttmeier et al., 2006). This gave TD-SCDMA a 155m wireless frequency for its future users. 
(3) License control in the post-WTO era: In contrast to the “trading market for technology” strategy of the pre-WTO period, the Chinese government in the post-WTO era adopted the tactics that delayed issuing 3G license for all three standards until the year 2009 to protect its own TD-SCDMA market (Liu, 2005; Yan, 2006; MIC, 2009). The purpose of this license control was to ensure that the technology of TD-SCDMA would be commercially developed and was able to compete with WCDMA and CDMA2000 in the market. The Chinese government’ delaying strategy has been clearly following its ideology of techno-nationalism which insisted on supporting the China-made de jour standard (Zhou, 2006), instead of embracing global de facto ones (Suttmeier et al., 2006). 
(4) Forming industrial alliance: In 2002, MII established the TD-SCDMA industry alliance with other ministries in order to support the development of the new China-made standard. This alliance supported Datang to be in charge of the whole value chain, including IC design, base station, switching network, and mobile phone, data card, etc. There were about 50 firms engaged in the development of TD-SCDMA at this stage (Yan, 2006). Initial members included: (1) 17 domestic telecom-equipment or telecom-mobile manufacturers, such as Datang, Lenovo, TCL, and ZTE, etc.; (2) two Taiwanese telecom-mobile manufacturers: DBtel and Inventec Shanghai; and (3) five IC design and wireless access system JV firms: T3G, Commit, Spreadtrum, Alcatel Shanghai Bell, UTStarcom, and TD-tech
 (TRI, 2006; Suttmeier et al., 2006; MIC, 2007). In order to foster the development of TD-SCDMA, the Chinese government also allocated R&D grants to the devoted domestic firms to do related R&D. For example, Ningbo Bird obtained RMB$ 10 million to conduct handset commercialization (TRI, 2006). Also, ZTE gained about RMB$ 100 million to establish a lab in Shanghai to develop and to test its telecom-equipment network (MIC, 2005).
(Insert Figure 1 here). 

Regardless of the Chinese government’s effort, the market situation before 2009 was not in TD-SCDMA’s favor. On the one hand, the other two 3G standards have been developed for much longer and they have received much better technological and R&D investments worldwide. On the other hand, even the domestic enterprises were not so enthusiastic about the future of TD-SCDMA. For instance, China’s four biggest telecom-equipment manufacturers, such as Huawei and ZTE, were more enthusiastic to embrace WCDMA or CDMA 2000 owing to their own business interests (Suttmeier et al., 2006; Yan, 2006). By 2004, ZTE had invested RMB $ 2 billons on the development of 3G technology, with priority starting from WCDMA, CDMA 2000, and then to TD-SCDMA; whereas R&D staff were listed at 3,000, 1,500, and few hundred respectively (MIC, 2005). 
Even worse was that there were fewer mobile phone producers that wanted to devote its production to this new-standard cellular phone. The Chinese domestic cell phone firms lacked the related technologies and their overall R&D capacity was still low (Hua and Hsu, 2007). These firms could only produce low-end products (Xie and White, 2006). The price war in China’s mobile phone market (Liu, 2005) had driven some of local handset manufacturers out of the market as has been discussed above (Ni and Wan, 2008). Those that still stayed in the market were mostly foreign firms whose interests were in WCDMA or CDMA 2000 rather than in TD-SCDMA.   

In sum, it seemed that the commercialization of TD-SCDMA in mobile phones ran into a dead-end before 2009, since the development of its technology and related products were still far behind those of WCDMA and CDMA 2000. Moreover, Chinese firms’ lacking of related technology and their shortage of R&D capability has also largely handicapped the Chinese government’s effort in fostering its own indigenous industry through the techno-nationalism strategy. Therefore, in this early phase of indigenous innovation, there is a tremendous technological gap between foreign firms and Chinese domestic firms in terms of the development of 3G technologies. This gap can also be regarded as a “dualist development” (Wang, 2006) where the Chinese government wanted single-handedly to develop its own TD-SCDMA without too much technological and market supports, whereas the other two standards had gained worldwide supports in spite of the Chinese government’s delaying strategy in issuing 3G licenses. 
3.2 Shaping the (global) production network (2009-present) : 

As the development of TD-SCDMA seemed to meet great hurdles in commercialization before 2009, there were new developments in the early 2009 that had greatly changed the fortune of TD-SCDMA. After 2009 the Chinese government has made even stronger efforts in promoting this new China-made technology standard. There are three major new developments that begin to reshape TD-SCDMA, including the Chinese government’s reallocation of 3G licenses to domestic service providers, reorganization of production networks for cell phones, and reinvestment by the service provider to promote the new standard.  

First of all, the Chinese government reformed the telecommunication industry in early 2009, by reorganizing the total telecommunication service providers from 4 firms into 3 firms, and forcefully determined that one of the providers had to adopt the new TD-SCDMA standard. The Chinese government had done this kind of reorganization several times before in the telecommunication sector, along with the greater aim to improve the efficiency of SOEs (Loo, 2004). After 2000, there were four major telecom service providers: China Mobile, China Unicom, China Telecom and China Netcom. The former two were assigned mostly to be responsible for mobile network services, while the latter two were designated mostly to be responsible for fixed-line network services. But in reality, each service provider still runs both fixed-line and mobile phone services (Yuan et al., 2006). Among the four companies, China Mobile has been the biggest telecom operator in China, with 103 million wireless subscribers in 2001 and 204 million in 2004 (see Table 1). In early 2009, after the reorganization, the Chinese government granted TD-SCDMA license to China Mobile
, WCDMA to China Unicom, and CDMA 2000 to China Telecom (MIC, 2009; BMI, 2010). For the first time, TD-SCDMA gained the institutional and market support for commercialization. This time, the Chinese government selected the national champion to boost its own technological standard. As Table 1 shows, China Mobile has the largest market share in China’s wireless market, with subscribers near 0.5 billion in 2008, making it the largest telecom operator worldwide. 
(Insert Table 1 here)

Secondly, in order to expand its 3G market share and the commercialization of TD-SCDMA, China Mobile started to expand its investment in the 3G segment and attempted to promote the use of TD-SCDMA. The Chinese government also subsidized RMB$10 billion for China Mobile to promote the new standard (SinoCast, 2009a). China Mobile then began to formulate and shape the TD-SCDMA value chain. 

In contrast to the former stage’s leader, Datang, the new leader China Mobile re-organized its TD-SCDMA handsets’ production network with strong market-oriented and open characteristics. First, in March, 2009 China Mobile started to form R&D consortium, offering research fund amounting to RMB$ 600 million to three chipsets designers and nine handset suppliers
. Among them, there are few prominent Taiwanese firms. For example, it includes Taiwan’s leading mobile phone vendors HTC and IC chip designer MediaTek. They received approximately RMB$ 47 million in R&D (Phoenix news, 2009). 
MediaTek, the biggest Taiwanese IC design house (MediaTek stands 4th in the ranking of fabless companies worldwide and stands 2nd of all worldwide semiconductor companies in the field of mobile phone chipsets, after Qualcomm) participated in China’s TD-SCDMA industrial alliance. MediaTek is famous for its superior technology in offering integrated SoC solutions to Shan-Zhai-Ji (copycat mobile phone) in the Southern region of China. Its status with copycat mobile phone is much like Intel with personal computer. Due to its superior technological capability, the Shan-Zhai-Ji market has threatened the market of the Northern TD-SCDMA industrial alliance
 and other branded phone markets. Now, MediaTek has been incorporated into the TD-SCDMA industrial alliance in order to upgrade the technological capability of the IC chip design capability. MediaTeck was invited and signed an agreement with China Telecommunication Technology Labs (CTTL)
, a research lab of telecom engineering technology under MII to develop TD-SCDMA related IC chips. CTTL then transferred TD-SCDMA technology to MediaTek to accelerate the commercialization of the China-made standard
 (SinoCast, 2009b; MIC, 2009). 
HTC, known as the one of the world’s biggest makers of smart phones, also was invited to develop TD-SCDMA-based handset for China Mobile. Although the mainstream 3G standard in the world is still the GSM-based handset (over 7,000 models), this Taiwanese manufacturer is expected to launch 200 models for TD-SCDMA -based handsets annually in order to boost the consumer market (Financial Times, 2009; Phoenix news, 2009). In addition, China Mobile also invested in Taiwan’s Far EasTone (a mobile telecommunication service provider) to set up a TD-SCDMA testing network (SinoCast, 2009b; BMI, 2010) to collaborate for the development of the TD-SCDMA market. In sum, Taiwanese vendors, spanning from upstream IC design to downstream handset manufacturers and testing, are invited by China Mobile to speed up TD-SCDMA’s commercialization. In other words, in contrast to the personal computer industry in which Taiwanese firms’ investment in China was merely to take the advantage of lower production cost with little networking with Chinese firms and showed a dualist feature (Wang, 2006; Wang and Lee, 2007). Now the leading Taiwanese telecommunication firms are invited by the Chinese firm to form the production network to narrow the technological gap between its TD-SCDMA and WCDMA and CDMA 2000 standards.
Finally, in order to promote the use of TD-SCDMA, China Mobile also actively engaged in improving services and infrastructure investment. It had invested RMB $ 80 billion on 3G by the end of 2009 (BMI, 2010) in building telecommunication network and related services. Currently, the infrastructure of the TD-SCDMA network has covered 38 cities and 46,000 base stations. It is expected to cover 238 cities with 87,000 base stations in the end of 2010 (MII, 2009; BMI, 2010). In order to build the infrastructure, China Mobile also invited prominent Chinese telecommunication equipment firms, such as Huawei and ZTE to support this new standard (MIC, 2009). In addition, China Mobile also invited domestic developers to develop various types of TD-SCDMA application in order to promote the consumers’ incentive to use TD-SCDMA system. Accordingly to China Mobile
, by the end of 2009, there were 388 applications, and the number of downloads was 2.02 million. 

The promotion of the commercialization of TD-SCDMA has resulted in an impressive record. By Oct. 2009, its’ subscribers had reached 3.94 million and it continued to grow, reaching 5 million by Dec, 2009 (MII, 2010a), and 6.86 million by Feb. 2010 (see Table 2). It is the first time that the TD-SCDMA subscriber in China exceeds that of CDMA 2000 (5.14 million under operator China Telecom) and of WCDMA (4.06 million under operator China Netcom) (MII, 2010a). TD-SCDMA users are expected to progress even more rapidly in the coming years in the rising Chinese market.
(Insert Table 2 here)

In short, the Chinese government in 2009 reorganized the domestic market and assigned the biggest telecommunication service provider, China Mobile, to take the responsibility to promote the China-made TD-SCDMA standard. In order to do that, China Mobile has actively combined Taiwanese production networks with China’s telecommunication equipment vendors to form an industrial alliance that ranged from upstream IC design to downstream cell phone manufactures. As a result, not only Taiwanese cell phone manufacturers and IC design firms are driven to join the TD-SCDMA GPNs, but also increasing the number of Chinese firms, including software developers and system integrators, are enrolled into the technological platform (MII, 2010b). This indicates that the indigenous innovation path seems to be successfully launched at this current stage, which also includes the support from Taiwanese firms.
In the process of the formation of the new GPNs for TD-SCDMA, many prominent foreign firms in the telecommunication industry have also voluntarily developed TD-SCDMA-based technology and products for the Chinese market, due to the driving force of China’s huge market. For example, Nokia, the market leader on mobile phone in China, is the first foreign brand to launch a TD-SCDMA-based handset in Dec, 2009 for the market (BMI, 2010). Another example, Qualcomm, Marvell, ST-Ericsson have joined into the alliance and started to do R&D on the next generation TD-LTE chipset (MIC, 2009; Communication and components, 2010). Qualcomm’s senior president of the Greater China area claimed that its 4G TD-LTE chipset will be ready for mass production in 2010 (Communication and components, 2009). As a result of China Mobile’s reorganization of GPNs, both domestic (Huawei and ZTE) and global branding manufacturers (ST-Ericsson and Qualcomm), which previously mainly developed WCDMA or CDMA 2000 products, have been gradually driven to devote more resources to do R&D on TD-SCDMA standard products.
 (Insert Figure 2 here). 
4 Discussion and conclusion  
This paper argues that the recent developments of mobile telecommunication industry in China, in promoting the use of new TD-SCDMA standard, has created a new situation in which the Chinese telecommunication service provider is able to reshape the existing GPNs. We maintain that the large size of the Chinese market has led the service provider, China Mobile, to have the power and capability to become the leader that invited both foreign and domestic firms in the telecommunication industry to join into the production network to enjoy the fruit of the booming market. This emergent phenomenon rejects the existing view that China can only be incorporated by the existing GPNs led by global branding firms in advanced countries.

We argue that the Chinese government pursued this techno-nationalism approach in designing and commercializing this new technological standard has not been proceeded in a very smooth manner. At the initial stage, the Chinese government structured its telecommunication state agencies and mobilized abundant resources to design this new standard. However, the Chinese government gained little success before 2009 due to the lack of institutional (lack of service provider) and market (lack of competent mobile phone makers) supports. It was not until the early 2009 that the Chinese government reorganized the telecommunication industry and assigned China Mobile to be responsible for the promotion of TD-SCDMA standard that the new market for new standard has been created and become more and more prosperous. China Mobile on the one hand has the largest market share in China, which gave it the bargaining power against foreign and domestic firms; on the other hand, it also has the power to persuade firms in the whole value chain to join into this new market. Taiwanese firms played important roles in this value chain, from offering the most upfront IC chips, mobile handset manufacturing, to the testing network for the new standard. In the process of the formation of the new GPNs, many prominent foreign firms in the telecommunication industry have voluntarily developed TD-SCDMA-based technology and products for the Chinese market, due to the driving force of China’s huge market. 
The findings of our paper show at least three points of theoretical significance. The first is that China’s technological development has evolved toward a new approach which is very different from that of the East Asian developmental path.  Unlike South Korea and Taiwan, where their technological learning has evolved in a linear manner, starting from imitation to upgrading then to innovation; China’s approach has a leapfrogging effect in which it can use its huge market potential to generate indigenous innovation and to persuade both foreign firms with higher advanced technologies and domestic firms to follow. The Chinese approach indicates that latecomer countries may not necessarily have only one route to learn technology and generate innovation. A country with a massive territory still has the potential to use its state power to shape production networks. 

The second implication of our study shows that the process of globalization may not necessarily hamper latecomer countries from pursuing techno-nationalist approach in developing their own technology (Suttmeier et al., 2006). As we have shown, China used the tactic of delaying the issuing of 3G license to nurture its own technology standard and its own firms in order to be able to compete with the existing standards and with leading global firms. Moreover, the Chinese government still uses the ‘picking the winner’ approach to nurture the TD-SCDMA standard and force China Mobile to create production networks for the new standard. This approach is very similar to the developmental state strategy used by Chinese government in the globalization context. That is to say, the state still matters in the age of globalization. 
Finally, the Chinese case also shows that institutional reform is one of the most important factors that cultivate the commercialization of new technological standard. Our case has shown that the TD-SCDMA was not very successful at the initial stage due to the lack of telecommunication service and non-existed service provider. It was because of the institutional reform that assigned China Mobile the task to commercialize the TD-SCDMA market that the new standard becomes a product to be promoted. It was also due to the effort of China Mobile that the value chain of TD-SCDMA has been constructed. The role of China Mobile now is very similar to what Gereffi (1994) describes as a leader in the buyer-driven GCC model. The main difference is that the chain leader in Gereffi’s original model was firms in advanced countries; now in this Chinese model, the leader is a firm in a less developed country.
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Appendix 
Table 1: Wireless subscribers of China’s telecom operators, 2001-2009
Unit: millions

	
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	China Mobilea 
	103
	138
	166
	204
	246
	301
	369
	4752
	5222

	China 

Unicomb
	41
	68
	92
	112
	127
	142
	160
	172
(Q3) 3
	

	China Telecomc
	
	1331
	1611
	1861
	
	
	
	41
	


Sources: Complied from MIC (2008a, b, c), Yan et al (2006) 1, BMI (20102, 2009 3) 
Notes: the CDMA business was transferred to China Telecom since end of 2008, So the only wireless subscribers (2G CDMA) is 41 millions, apart from 220 million fix line subscribers and 50 million XLT subscribers. 
Table 2: TD subscribers in China, 2006- 2010 Q1 




     Unit: 1,000

	Year/Month
	2006
	2007
	2008
	2009/Oct
	2009
	2010/Feb
	2010/Mar

	subscriber
	1
	8
	352
	3,9401
	5,0002
	6,8603
	7,6904


Sources: Compile from MIC (2009), MII (20091, 2010a3), China mobile company website2, and News (20104) 
 
Figure 1 Industry alliance of TD-SCDMA in first stage (before 2009) 









Sources: Suttmeier et al., 2006; TRI, 2006; MIC, 2007 

Figure 2  GPNs of TD-SCDMA in second stage (after 2009) 




Sources: MIC, 2009; Communication and components, 2010, China mobile and various sources 
Notes: Bold for new player
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� Telecom-equipment industry can be classified into five sectors: (1) optical transmission system; (2) switch system; (3) access system; (4) data communication; and (5) mobile communication (Fan, 2006). This paper separates mobile communication sector alone from rest four sectors, in order to examine the weak capacity of China’s production network (elaborate in Sec 2.2).  


� China Posts and Telecommunication Industry Corporation (PTIC) was renamed as Putian in 1999, and compete with Nokia and Motorola (Harwit, 2007). Putian is also an initial member of TD-SCDMA industry alliance (see Sec 3.1). 


� For example, Nokia collaborated with Beijing Capitek to form Beijing Capital Nokia Mobile, and with Dongguan NanShi to form Dongguan Nokia Mobile, etc.


� Ningbo Bird company website �HYPERLINK "http://www.chinabird.com/en/about/about.asp"�http://www.chinabird.com/en/about/about.asp� 


� T3G is the JV firm of Datang, Phillips, Samsung, and Motorola; Commit is the JV firm of Nokia, TI, LG, and Putian, etc.; TD-tech is the JV firm of Haiwei and Siemens (Cheung, 2001; Suttmeier et al., 2006 ). 


� Before, Chinese government once “assigned” China Unicom to run TD-SCDMA (Shi, 2007). 


� China mobile website �HYPERLINK "http://www.chinamobile.com/aboutus/news/200912/t20091217_13491.htm"�http://www.chinamobile.com/aboutus/news/200912/t20091217_13491.htm�. In which, it revealed nine handset suppliers are Haiwei, Haier, LG, Samsung, Motorola, ZTE, and so on. 


�  According to Marukawa’s (2009) survey, China copycat phone makers rely on SoC platforms provided by the IC supplier MediaTek. The SoC platform is a set of ICs and software that support the basic function of a mobile handset. Therefore, the copycat phone makers only need to procure the components from MediaTek reference list and assemble them. In sum, due to the technology of MediaTeck, copycat phone makers can launch products in shorter time and lower cost. 


� CTTL was formerly known as the Chinese Academy of Posts and Telecommunications of the former Ministry of Posts and Telecommunications (MPT). CTTL integrates the functions of research, test and certification and consultancy. More introduction on official website �HYPERLINK "http://www.catr.cn/english/"�http://www.catr.cn/english/�


� Also, MediaTek merged ADI (Communication and Components, 2010) and co- venture with IC design/testing firm Leadcoretech under Datang group (� HYPERLINK "http://www.leadcoretech.com/index.aspx" �http://www.leadcoretech.com/index.aspx�). 


� �HYPERLINK "http://www.chinamobile.com/aboutus/news/200912/t20091231_13541.htm"�http://www.chinamobile.com/aboutus/news/200912/t20091231_13541.htm� 


� Chinatimes news, China TD subscribers boom and MediaTek benefits from it, �HYPERLINK "http://tw.stock.yahoo.com/news_content/url/d/a/100421/3/1zm24.html"�http://tw.stock.yahoo.com/news_content/url/d/a/100421/3/1zm24.html� [date 2010.04.22]
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