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Introduction

[image: image2.bmp]This paper presents a conceptual framework and preliminary analytical results for the study of telecommunications infrastructure in the Pearl River Delta,
 a rapidly urbanizing region along China’s southern coast.  For millennia, the area has been the major hub of exchange between China and Southeast Asia (Cartier, 2001).  With the escalation of post-Mao reforms since 1978, the Delta has also played a pivotal role in linking China – via telecom technologies and other channels – with the rest of the world (Lin, 1997a; 1997b; Sung, Liu, Wang, and Lau, 1995; Foster, Goodman, and Tan, 1999).  What is most unusual about the region is that, unlike most modernist metropolis with consecutive spatial design (e.g. “zones of succession”) and relatively linear historical progression, the Delta was and continues to be a decentralized sprawl, growing by leaps and bounds, often with little plan.  It is a “most representative urban face of the 21st century” when the juxtaposition of global connectedness and local disconnectedness emerges as the essential feature of a new city form (Castells, 1996:404-409).  

How has the telecommunications infrastructure of the Pearl River Delta transformed since the inception of post-Mao reform in late 1970s?  This question deserves attention in the 2003 ICA conference because the Delta is indeed a fascinating borderland at the “new frontier” of the world’s most populated nation; because the urban diaspora of the region is prototypical for many cities around the globe; and because, most importantly, confronting the Pearl River Delta entails a new appraisal of the ways in which systems of communication technologies in metropolitan environments should be approached.  In this study, I choose to focus on telecom-munications – including fixed-line telephony, cellular phone, pager, fax, and the Internet – whose increasingly prominent role in shaping urban ecology has been fully recognized in the writings of Dutton, Blumer and Kraemer (1988), Castells (1989), Mitchell (1996; 1999), and Graham and Marvin (2001).  The telecommunications infrastructure is construed, not as pure technical configurations, but as a set of technological arrangements constructed and situated in the Communication Infras-tructure, defined as “storytelling systems set in the communication action context” (Ball-Rokeach, Kim, and Matei, 2001a:396), a notion that I will soon illustrate.
During summer 2002, I conducted three months of fieldwork in the Pearl River Delta, which serves as the empirical underpinning for the following discussion.  Multi-level embedded case study design
 was employed (please see Figure 1 for the project design).  I used multiple methods including archive research, personal interview, focus group, survey, secondary data analysis, and participant observation,
 and worked with people speaking ten different dialects
.  Time constraints admitted, this paper now is not concerned with the complete processing and full presentation of all the qualitative and quantitative data being collected, which nonetheless will be a long-term goal.
  The pending problems are indeed empirical; but they are, first and foremost, theoretical and methodological:  How to conceptualize the telecommunica-tions infrastructure – its components, structure, and dynamics – in a transitional urban ecology?  How to analyze and present the case in the most meaningful yet effective way?  These are precisely the questions that I must address in the first place.

[Insert Figures 1 & 2, and Tables 5 & 6]

Theoretical Framework

How does a communication system operate in an urban/urbanizing society? This time-honored question has intrigued communication scholars since the Chicago School (Pool, 1983; Rogers, 1994).  With aspirations for community and democracy, forerunners in the field of urban ecology have conducted pioneering research based on various progressive presumptions, among which Robert Park’s “four major social processes” – an evolutionary model of competition, conflict, accommodation, and assimilation (Park, 1915) – is the most well known.  This elegant model, however, does not retain explanatory power as urban communication problems increase and intensify, from segregation to ghetto revolts, from poverty to the tragedies of September 11, in cities worldwide.  

The contemporary challenge to classic functionalist theories stems from a host of new factors that did not formerly exist on such magnitude as today: namely, the forces of globalization, population diversity, and new communication technologies.  Sea change has taken place.  While Park studied immigrant press (1922; 1923) and regarded it as the venue through which “new relationships breed new loyalties from old heritages” (1922:468), today’s urban communications involve much more – more media, more cultures, and faster speed – which may or may not assemble a functional whole.  The inquiry into systems of communication technologies in urban environments thus becomes more formidable, entailing new conceptualizations, of which the Communication Infrastructure approach provides a most appropriate framework for multi-level examination of urban communities in general, and the case study of telecommunications in the Pearl River Delta in specific.

The Communication Infrastructure Perspective

A communication infrastructure, like a political or economic infrastructure, is a basic form of social organization.  It is a new concept currently being developed in the Metamorphosis Project at the Annenberg School for Communication in the University of Southern California.  The Communication Infrastructure perspective builds on and extends from Media System Dependency theory, which provides a holistic view on the role of media and communication in social dynamics (Ball-Rokeach & Defleur, 1976; Ball-Rokeach, 1985; 1996; 1998; Merskin, 1999).  There are a few presumptions of MSD theory that also underlies the Communication Infrastructure perspective (Ball-Rokeach, 1998:15-26):

1. Society can only be understood by knowing its parts and their interrelations;

2. Information is an essential but scarce resource for goal attainment, especially in times of high ambiguity;

3. Institutions, organizations, and individuals in a given society interact in attempting to gain access to and/or seek control of useful information;

4. During the interactions among players at multiple levels, macro relations may constrain media production and consumption in smaller units of social action, whereas micro and meso actors nevertheless retain relative autonomy in attaining or creating alternative information systems.

Building on these assumptions, the Communication Infrastructure perspective is more grounded in the communication environment of a metropolitan region.  The Metamorphosis Project, the cradle for this new perspective, is dedicated to research about residential communities in Los Angeles (Ball-Rokeach, et al, 2000; 2001a; 2001b).  The focus on urban region is warranted because, amid recent changes in globalization and new communication technologies, corporations and knowledge elite are increasingly attaching themselves to “sub-national territories” of “cities or city region(s)” and less constrained by existing national boundaries (Robins, 1999:41).  Greater Los Angeles and the Pearl River Delta are both prototypical regions of this type, where the wealth of global capitalism and the poverty of migrant labor are embedded in the same time-space.

More specifically, the Communication Infrastructure consists of a “communication action context” and the “storytelling systems” that it sustains (Ball-Rokeach, et al, 2001a).  The action context, drawn from Habermas (1979, 1987), is a notion designed “to capture the importance of the preconditions of rational discourse in the public sphere” (Ball-Rokeach, et al, 2001a:396).  The storytelling system, while situated in urban residential communities, consists of “macro agents” (those who “tell stories primarily about the whole city, the nation, and even the world”), “meso agents” (with more focus “on a particular part of the city” in their storytelling), and interpersonal networks among the residents themselves as “the third micro tier of the storytelling system” (ibid, p. 397).  This structure hosts connections as well as disconnections, both of which are indispensable for the characterization of the unique processes by which storytellers engage or disengage in each other in specific communities (ibid, pp. 411-418).  So far members of the Metamorphosis Project have studied various forms of disconnections in the Communication Infrastructure, be it obstacles to community belonging (Ball-Rokeach, et al, 2001b), the digital divide (Jung, Qiu & Kim, 2001; Loges & Jung, 2001), or distorted fear of urban space (Matei, Ball-Rokeach & Qiu, 2001).  This paper extends such a line of research and probes into the connectedness-disconnectedness dynamics of the regional Telecommunications Infrastructure of the Pearl River Delta.

Telecommunications in the Communication Infrastructure

A defining feature of contemporary society is the ascendancy of telecommunications as a key component of the communication infrastructure.  Telephone, fax, and the Internet are essential to the life of urban residents in the age of globalization (Ball-Rokeach, et al, 2000).  They create either challenges to local belonging (Jung, et al, 2001; Norris, 2001) or possibilities for non-place-based communities (Rheigngold, 1993; Matei & Ball-Rokeach, 2001).  Unlike traditional mass media, telecommunica-tion’s point-to-point, individual-based mode of interaction adds to its significance in the Communication Infrastructure because micro agents and interpersonal networks “carry the most concrete burden of storytelling” (Ball-Rokeach, et al, 2001a:397).

Parallel to the Communication Infrastructure, a regional Telecommunications Infrastructure is conceptualized as a specific type of storytelling system situated in its action context (see Figure 3).  The action context consists of a host of institutional, economic, and discursive resources that set the stage for policy deliberation, market dynamics, and grassroots discussion regarding telecom developments in a specific region.  Among the key elements of this action context are (1) global factors such as technological advancement and economic integration under the banner of New Capitalism,
 (2) national factors including nationwide telecom initiatives and regional development plans led by the central/federal government,
 and (3) other contextual characteristics of the region like merchandise tradition, linguistic diversity, and the regional economic structure.  Mass media storytelling, informed by and reacting to all the factors in the action context, constitutes a most essential symbolic environment ion the telecom storytelling system where government agencies, telecom providers, and local residents are connected or disconnected with each other in the making and implementation of specific decisions regarding the regional telecommunications infrastructure.

[Insert Figure 3]
By this understanding, the Telecommunications Infrastructure is a social ecology that includes much more than the technical infrastructure per se.  The physical networks of telecommunications do play an important role of information transmission in the storytelling system.
  But they are not the whole: they cannot substitute the actors – telecom operators, official entities, and residents – and their storytelling practices, which ultimately determine the construction of any physical telecom network in the Telecommunications Infrastructure.

Why such an ecological conception of the Telecommunications Infrastructure is necessary?  First, in trying to understand telecommunications, not as a purely technical structure, but as part of the social system of human interactions, this construal has the potential of providing unique insights from the perspective of communication studies that are not available in other disciplines.  Second, this is a dynamic conceptualization highlighting processes of influence more than any particular technology.  It is eclectic and can be applied to multiple technological systems – telephone, fax, pager, or Internet – which greatly facilitates the examination of historical trajectory, especially in periods such as the last quarter of the 20th century when the burgeoning of telecom innovations was unprecedented.
  Finally, an underlying postulation in my inquiry into the Pearl River Delta is that, the establishment of such a complex Telecommunications Infrastructure on top of the regional built environment marks the emergence of a new way by which urban ecology undergoes restructuration – not only at faster speed and leading to more diaspora, but most importantly, with more unintended consequences.  In this process, some socio-historical fabrics are maintained and renewed, whereas others, including certain ties essential to the sustenance of local community, are ignored and lost, hence giving rise to a seemingly paradoxical hypothesis: more technical connectedness does not necessarily lead to less social disconnections; on the contrary, it generates more.

More Connections, More Disconnections

This subtitle may look perplexing.  But it is an idea ready for comprehension from an ecological point of view.  Like the development of most systems, when a regional Telecommunications Infrastructure grows, it will first acquire an increasing degree of complexity and then face the challenge of potential segmentation among its parts.  The concern for escalating disconnectivity accompanying the rise of more complicated form of social organization is a theme in Durkheim’s analyses on division of labor as well as the conception of bureaucracy a la Max Weber.  This issue is prominent in the case of telecommunications because multiple types of technologies are involved and, most importantly, there is no single rationale governing the contemporary Telecommunications Infrastructure as opposed to the pre-determined goal of classic bureaucracy and modernist forms of division of labor.  A telecommuni-cations infrastructure, as will be demonstrated in this case study, is a system with varying degree of openness where multiple logics exist, compete, and co-evolve, at different levels of analysis, engendering a metabolism of (dis)connections in the regional storytelling system about telecommunications.

What, then, are these connections and disconnections?  Reflecting on my fieldwork, I propose four generic types of disconnections, which also helps enrich the understanding of communication connectedness.  They are:

(1) Breaks, disconnections resulted directly from temporal and spatial discontinui-ties, which are what telecom technologies are designed to overcome;

(2) Gaps, i.e. stratificational schisms among social groups (e.g. the digital divide) that emerge in tandem with the growth of telecommunications;

(3) Blockades, institutional constraints that may take three forms: 

(a) Official denial of access to certain telecom market, services, or content;

(b) Excessive development of certain linkages that results in results in congestion, and

(c) Changes in the rule of game, which engender chaos and impasse;

(4) Dismissals, psychological alienation, distrust of certain telecom service, service provider, or social group, resulted from repetitive experience and frustration with the first three forms of communication disconnectedness.

Four types of connectedness exist in accordance with this typology of disconnections: (1) spatial and temporal connectedness, (2) connections among different social strata and groups, (3) institutional connectivity that facilitates steady exchange among storytellers, and (4) sense of belonging that replaces alienation and apathy with community attachment, especially among disadvantaged populations.

In an inchoate Telecommunications Infrastructure, there may only be one or two types of the aforementioned (dis)connectedness relationships.  But with the phenomenal growth of the telecom sector, this particular system of human communi-cations has become more similar to a full-fledged social ecology.

Communication Infrastructure In Transition

The purpose of this part is to briefly outline the developmental trajectory of telecommunications in the Pearl River Delta.  In keeping with the Communication Infrastructure perspective and the regional Telecom Infrastructure model (figure 3), I would first outline changes in the communication action context at global, national, and provincial levels before a more detailed introduction to the telecom storytelling system in the Pearl River Delta.

Global & National Backdrops

The last quarter of the 20th century witnessed dramatic change in telecommunications: the multiplication of new technologies, their diffusion and increasing centrality in virtually all aspects of society.  The global trend of deregulation and standardization means that market initiatives, rather than military projects, have become the primary drive for telecom development; and that nation-states now have less direct control over the telecom industry,
 which is increasingly governed by international treaties, protocols, and multinational corporations as a main artery of New Capitalism.

Tremendous change has also occurred in China since late 1970s.  Bygone was Chairman Mao in 1976.  Then in 1978, the Chinese Communist Party (CCP) abolished its radical Cultural Revolution policies, and started the journey away from Soviet-style central planning towards marketization.  Since then, China has achieved an economic miracle its GDP growing at 9.6% per annum.  Although the political system of one-party rule remains unchanged, foreign investors and merchants have teamed in.  Together with the growing demand for information at all levels of the Chinese society, the progressively globalized business elites in China were able to influence the government to take more initiatives in developing telecommunications.  Remarkable speed of development has been achieved, especially since mid-1990s.  For instance, while the national teledensity rate was only 0.38% in 1978 and 0.86% in 1988, it rose to 2.15% in 1993, 8.11% in 1997, 20.1% in year 2000, and 30.22% in July 2002.
  This high speed of growth was accompanied by the introduction of new technologies in the telecom market such as pager in 1987, cellular phone in 1988, and the Internet in 1995.

China’s trajectory of telecom development since 1978 fits into what Naughton calls a “growth out of plan” (1995), a pattern of short-term or post hoc policy processes that applies to the country’s post-Mao reform at large.  Until early 1990s, there had been very few directives putting special emphasis on telecommunications at the national level.  But by then, the Beijing central government had granted more autonomy to local authorities in reaction to the widening discrepancy between its fiscal capacity and surmounting demand in telecom services.  China’s postal and telecom sector could barely strike even up to late 1970s (Zhang and Sheng, 1998).  In order “to support telephone by telephone (yihua yanghua)” and ensure investment in infrastructure development, Beijing allowed city-level telecom operators to charge urban telephone installation fee in 1980, and provincial governments to collect supplemental fee on top of existing telegraph and long-distance call prices in 1986 (ibid.).  Tax privileges were also granted.  Since 1982, telecom operators nationwide were allowed to keep 90% of their income, including 90% of its foreign-currency revenues.  Meanwhile, local investment in telecom sector was also encouraged to meet the unusually high demand in certain areas with more rapid economic development such as the Pearl River Delta in Guangdong Province.

Guangdong and the Delta: General economic development

Setting in the global and national action contexts, telecom developers in Guangdong and the Pearl River Delta enjoy several advantages.  First, the area is geographically adjacent to Hong Kong and Southeast Asia and historically rich in connections with Chinese immigrants overseas.  Second, except for Guangzhou, most of Guangdong Province was not emphasized in the Maoist central planning for industrialization (Lin, 1997a:174-177), which, while accounting for poor telecom development in the region until late 1970s, also contributed to a void of conservative legacy that facilitates the establishment of a local political infrastructure in favor of policy innovations.  Third, the Delta region has been formally granted favorable policies since 1980, when Special Economic Zones (Shenzhen and Zhuhai) and Open Coastal City (Guangzhou) were established, and the entire Pearl River Delta recognized as Open Area.
  These preferable conditions contributed to an outstanding economic boom: while the national annual GDP growth rate was 9.6% between 1980 and 2000, it was 13.8% for Guangdong Province, and 16.9% for the Pearl River Delta.
  The average annual GDP per head in the Delta reached US$3,300 in 2000, which was 2.2 times that of Guangdong and 3.9 times that of the entire country.

Rapid economic development since late 1970s has led to tremendous social transformation in the region.  Studies of the Pearl River Delta have therefore multiplied in several disciplines such as political science (Chan, Madsen, & Unger, 1992), anthropology (Lee, 1998), urban planning (Soulard, 1997; Chung, Inaba, Koolhaas & Leong, 2001), and geography (Lin, 1997a; 1997b; Cartier, 2001; Leung, 1993), among which works of Manuel Castells remain the most articulate.  In 1995, he wrote:

“[T]he Hong Kong-Guangdong metropolitan region is not made up of the physical conurbation of successive uban/suburban units with relative functional autonomy in each one of them.  It is rapidly becoming an interdependent unit, economically, functionally, and socially, and it will be even more so after Hong Kong becomes formally part of China in 1997, with Macau joining the flag in 1999.  But there is considerable spatial discontinuity within the area, with rural settlements, agricultural land, and undeveloped areas separating urban centers, and industrial factories being scattered all over the region.  The internal linkages of the area and the indispensable connection of the whole system to the global economy via multiple communication links are the real backbone of this new spatial unit. (1996: 409)”

So far, communication scholars have spent much effort studying mass media in the Pearl River Delta (e.g. Chan, 2000; He, 2000; Lantham, 2000).  When it comes to telecommunications, the work of Foster, Goodman, and Tan (1999) stands out as most comprehensive in term of documenting and analyzing Internet diffusion in Guangdong from the perspective of information management.
  These authors, on the other hand, paid little attention to telecom services other than the Internet.  Nor did they focus on the Pearl River Delta, and the social context of communication and telecom-related storytelling in the region.

The Regional Telecommunications Infrastructure

Although the Pearl River Delta is only a quarter size of Guangdong Province, it generates 69.6% of the provincial GDP, and 96.4% of the provincial IT production profit in 2001.
  In terms of revenue generated in telecommunications, it accounts for 80% of the Guangdong Province in 1999.  Statistics regarding telecom develop-ment in Guangdong therefore has high indicative value for the Delta.  

Growth Figures

[Insert Table 1]
As shown in Table 1, the provincial gross telecom revenue grew from US$19 million to US$9123 million between 1978 and 2000, an increase by the factor of 474.  In the two decades between 1980 and 2000, the total investment in transportation and telecommunications expanded nearly 100 times, and the annual maintenance cost in these sectors experienced an increase of 563 times.  The general pattern of skyrocketing growth, however, does not apply to certain type of telecom services such as the telegraph, which, unlike most other services, had a rather mild growth in the 1980s; and in 1993, the last year when telegraph revenue was reported in official yearbooks, it had decreased to US$2.7 million as compared to the initial 4.2 million in 1978 and the high point of 10.6 million in 1988.
  With the emergence of new technologies and the dramatic increase of telephone penetration rate,
 telegraph becomes no longer commercially viable and is now only kept as a back-up standby system for special occasions such as in war or natural disasters.

[Insert Table 2]

A closer look at telecommunications within the Pearl River Delta reveals more staggering growth speed (see Table 2).  In terms of the entire Delta region, during the two decades from 1980 to 2000, the total telecom revenue has increased 1188 times from US$ 5.3 million to almost 6300 million.  The most astonishing rate of expansion is found in Shenzhen, the Special Economic Zone next to Hong Kong, which experienced a more than 8000-fold increase between 1980 and 2000.  In contrast, the slowest speed is found in Guangzhou, the provincial capital, whose telecom expansion rate is below average in the Delta.  This is in part due to the higher starting point of Guangzhou.
  Although Huadu, Conghua, Zengcheng, and Panyu were merged with Guangzhou since 1994, telecom revenue of this larger administrative area is still only 32% of the region in 2000.  The dwindle of the importance attached to the central city of Guangzhou is consistent with the literature regarding Pearl River Delta as a prototype for diasporatic urban growth (Castells, 1996; Lin, 1997a; Chung, et al, 2001).  From 1980 to 2000, city-level disparities have indeed decreased significantly.  But one needs to keep in mind that the merger of cities may conceal widening gaps when smaller towns are concerned.  For instance, as Table 2 shows, the more impoverished City of Kaiping, now part of Jiangmen City, had the lowest rate of growth in the region from 1980 to 1994, indicating that, the diasporatic mode of development is not necessarily an equalizing force in certain part of the regional telecom infrastructure. 

In sum, telecommunications in the Pearl River Delta has experienced exponential growth from 1978 to 2002.  Except for telegraph, industry figures demonstrate an almost inexorable trend of telecom development in the Delta that far exceeds growth speed at provincial and national levels.  Such a sweeping look at official statistics is a necessary but insufficient account of what happened in the regional telecom infrastructure.  Although, upon closer examination, it may reveal growing disparity in certain geographical areas, it says little about the actors, their interactions, and the ways in which telecom storytellers are connected or disconnected with each other – all of which entails a more in-depth exploration into the telecommunications infrastructure as a dynamic social ecology.

Actors and Storytellers

From the Communication Infrastructure perspective, I have previously established telecom providers, government entities, local residents, and mass media as four major types of storytellers in the regional telecommunications infrastructure.  Among them, the first three (except mass media)
 are also key actors whose decisions have immediate impact on the shaping of telecom technologies in a specific locale.  Interactions among actors and storytellers constitute the main substance of the regional telecommunications infrastructure.  The goal of this part is to briefly review changes in the components of the action context and the storytelling system from 1978 to 2002.

At the beginning of post-Mao reforms in 1978, the Chinese Communist Party (CCP) and Beijing Central Government monopolized decision-making authorities at the national level (see Table 3).  The national telecom system was highly closed to the outside world.  Top-down commands were transmitted via macro-meso lineage institutions such as provincial CCP committees, the Guangdong Provincial Government, the Ministry of Post and Telecommunications (MPT),
 and their representatives through out the Delta.  These meso-level decision-makers – party-states at the levels of city, county, and prefecture and regional MPT bureaus – shaped the telecom sector of the region most directly.  Then, at the subregional and micro-organizational level, state and CCP cadres of urban districts, townships, and villages also played a significant role in day-to-day policy implementation and local decision-making.  The general characteristic of the telecommunications infrastructure at the time was that, it was relatively simple, involving only a few key players, whose inter-relations are largely top-down, defined by administrative ranks.

[Insert Table 3 & 4]

This monopolistic telecom action context, however, no longer holds nowadays (see Table 4).  Although CCP and the state are still powerful actors, telecommunications in the Delta have been increasingly characterized by a parallel structure at the macro level, with the growing penetration of the capitalist world system, whose components includes Hong Kong, Taiwan, and other members of the Association of Southeast Asian Nations.
  For instance, telecom operators in Hong Kong were essential for the introduction of new technologies (e.g. pager and cellphone) in the Pearl River Delta during the 1980s.
  In recent years, telecom authorities in Hong Kong and Macau also established joint projects with their mainland partners in Guangdong.
 

There were also numerous institutional reshuffles within China’s telecom sector between 1978 and 2002, the most critical ones being (1) the launching of Unicom (Liantong) as the second officially-sanctioned nationwide telecom provider in 1994, (2) the separation between telecommunications and postal services and the establishment of Ministry of Information Industry (MII) in 1998,
 and (3) the dividing-up of China Telecom in May 2002.
  This series of changes led to an increasing number of telecom stakeholders, including four ministerial members at the national level
 and numerous actors in the localities.  

Meanwhile, in the Pearl River Delta, more than anywhere else in the country, the traditional administrative strata of city, county, and prefecture were reformed, which had profound impact on the rank-based telecom system up to 1978.  The designation of Special Economic Zones and increasing policymaking autonomy in the region also mean that local authorities have to assume more responsibility in mobilizing resources for local telecom projects, which was what actually occurred.
  As a result, regional and local telecom firms – most of which closely connected with local state agencies – flourished,
 giving rise to a most intriguing set of activities led by “bureaucratic entrepreneurs” practicing “local state corporatism,” i.e. low-level state officials trying to maximize enterprise revenues by maneuvering economic resources in unconventional ways (Oi, 1992; Lin, 1995).  Besides official incumbency, these bureaucratic entrepreneurs are also in a good position to mobilize traditional social networks for the attainment of policy goals (Yang, 1994:59-98).
  One of the best examples in the Pearl River Delta is Yingtong (Eastern Fibernet Investments LTD), a Guangzhou-based network operator now actively expanding throughout the Delta,
 whose state-sponsored localist development model applies to other cities as well.

At the micro level, there are considerable influences from small private business owners, individual consumers, and their interpersonal networks.  This includes not only long-term residents in the Pearl River Delta but also immigrant workers from other parts of China, telecom investors and professionals from around the world, and other returning members of the overseas Chinese business community.  These groups are from diverse cultures, speaking various dialects/languages and holding different social economic status, all of which adds to the internal tension of the Delta telecommunication infrastructure as well as the pressing need for social change.

[Insert Figure 4]

Similar transformations also characterize the regional telecom storytelling system (see Figure 4), i.e. the communicative fabrics among government entities, telecom providers, and local residents.  The storytelling network of 1978 was relatively simple, with face-to-face conversations constituting the bulk of the local communication system, which was also penetrated by community media (e.g. wired radio and local newspaper) that relayed content from official mouthpieces.  Under such circumstances, key storytellers were state officials, party members, and their affiliates.  Alternative opinion regarding local telecom development was suppressed.

In the storytelling system of 2002, face-to-face conversations still play an important role.  So does mass media, which is increasingly market-driven while continues to serve as a most important framer of discussions on particular telecom issues.
  Meanwhile, more interpersonal conversations are now mediated by telecommuni-cations, while certain new media forms have also become important storytellers.
  There are changes in not only the types of storytellers but also the ways in which they operate.  The old monopolistic process of decision-making based on administrative ranks has been diluted given the opening-up of the telecom sector under marketization rationale.  Hence the one-way top-down structure of Mao’s age became splintered into firms, social groups, and subcultures of different size with multiple goals and legacies.  The scope of telecom storytellers has been widened to include more diverse members of the society, whose interactions may not become easier since the storytelling system is now governed by multiple rationales, not only administrative and political, but also commercial, cultural, and subcultural.

 (DIS)CONNECTIONS

The above discussion of more complicated interactions among telecom players in the Pearl River Delta entails a systematic analyses of these array of relationships characterized by different types of connections and disconnections.  Following previous theorization, I will first explicate the four types of disconnections, and then discuss the interplay between connectedness and disconnectedness in the context of regional history.  The four generic types of disconnections are (1) spatial-temporal breaks, (2) stratificational gaps, (3) institutional blockades, and (4) social psycho-logical dismissals.  

Breaks result from nature-based discontinuities in matrices of time and space, within which telecom actors are situated and constrained.  The capacity of human communication, including telecommunications, to make connections across spatial and/or temporal distances is the most fundamental bond across breaks.  In the case of the Pearl River Delta, an expansive region full of complex terrains (waterways in the center, islands in the south, and mountains on the east, west, and northern sides) the intercepting capacity of spatial discontinuities should not be underestimated.
  Certain natural barriers are also reinforced by administrative borders, such as Shenzhen River, the boundary between mainland and Hong Kong.  Even within mainland territories, city borders still matter greatly as for how the telecom market is divided, not only among different players but also among branch offices of the same telecom company.
  These spatial disconnections, however, are greatly reduced given rapid telecom developments in fixed network construction and the growth of wireless communications, which has maintained phenomenal development speed in recent years.

Along the temporal dimension, the regional telecom infrastructure witnessed more disconnections in the post-Mao era than previously.  There were frequent and significant reshuffles in the telecom market, such as the ebb and flow of new service providers and the break-up of China Telecom, which were based on nationwide policy changes that nevertheless affect the Delta region.  There were also metabolisms in telecom technologies when new innovations take place of the old.  Besides the oblivion of telegraph, a more recent example is the shrinking of the pager market with the spread of cellphones.
  These temporal breaks in the regional telecom infrastructure, however, are in consistency with each other at a more fundamental level: they all pave the way for a more complex telecom ecology with more openness and more internal competitions.

The diffusion of telecom technologies, however, may not be an equalizer in society.  Rather, it may precipitate existing stratification and give rise to new gaps between different social groups.  One of the severest social gaps in China is the disparity between urban and rural regions, which applies to regional information environments in general as well as the system of new telecom technologies.
  In the Pearl River Delta, this problem is less acute by one indicator because two decades of urbanization have raised living standards in the rural segments of the region at a speed faster than the old urban center of Guangzhou, whose centrality in the regional telecom system, as discussed earlier (table 2), has been on the decline.  However, statistics also show that the speed of telecom growth has been generally faster in the Delta’s eastern wing (Dongguan and Shenzhen) than the western wing (Jiangmen, Zhongshan, and Zhuhai), which means the equalizing role of telecom growth has been uneven in different parts of the region.

New stratificational gaps also emerge in the process of telecom development.  While in the Maoist age access to telecom services was largely restricted to a relatively homogenous population consisting mostly of government officials, today’s telecom users include members from a much wider social spectrum.  Low-income groups, those who are less educated, and migrant workers are among the groups most likely to be discriminated in the telecom market.  Survey data suggests that social economic status is positively correlated with people’s connectedness to telecom services.
  However, age is negatively associated
 because it is easier for youngsters to adopt new communication technologies, such as short-messaging service
 and online chatting,
 which have become closely associated with urban youth identity nowadays.  The spread of new gadget among youth groups, however, is a source of anxiety among older generations, especially parents, who fear they are left behind and cut off from their children by the new telecom generation gap, or the cross-generational “digital divide.”
 

The third type of disconnections is institutional blockade, by which I mean, first, officially commanded discontinuities such as the denial of entry to certain types of telecom business or the interruption of information flow.  Telecommunications in China is one of the most heavily regulated economic sectors.  Foreign ownership or China-foreign joint ownership is not permitted in most telecom service-provision markets, although the sanction is expected to be alleviated in a few years with China’s accession to the World Trade Organization.  Even for domestic telecom operators, obtaining license is a difficult process, if not entirely impossible.  In the burgeoning city of Dongguan, for example, a local Unicom representative revealed that the city government has never issued a single license for Internet café despite the city’s exploding population (6.5 million in 2001), of which 4.9 million are new immigrants who tend to rely on Internet cafés for Internet access.
  China also exercises strict content control, for which the blocking of “harmful” Internet websites
 serves as the best example.
  Notably, the sources of these restrictions on telecom providers and individual residents in the Pearl River Delta originate from the national action context that constrains telecom industry in the entire country.  Although there are certain exceptions like the Shenda Telephone Co. Ltd.
 that have special privileges in receiving foreign investment, the Delta region is still governed as part of the national telecom regime, despite palpable discontent among Delta residents towards these macro-level confinements.

The second form of blockade results, not from deliberate policy decisions, but from the unintended consequences of excessive telecom development in the same locale or identical service-provision markets.  Just as traffic congestion takes place when too many cars hit the road, so too this may happen in the telecom sector when a specific type of projects becomes a development fever.  The best case in point is the construction of fiber optic networks that has been depicted as a fabulously ludicrous business in mass media, and trusted as the myth towards success among telecom providers.
  In the Tianhe, the new city center of Guangzhou, one can tell how many underground fiber optics are jamming through a 10-feet-wide pedestrian pathway by looking at the scattered well covers of seven different entities all at one particular spot: China Telecom, China Netcom Communications, China Mobile, China Unicom, the military fibers, and two regional telecom operators: Yintong and Guangzhou BBN.
  This congested form of blockade also occurred in early and middle 1990s when there was a shortage of frequency channels for the burgeoning pager industry in the region.
  Given that the total amount of resources for telecom projects is limited, this means other, probably more cost-effective, modes of development are neglected.  It is a very inefficient way of resource allocation resulted from the multiplication of telecom actors in the region and the compartmentalization of interests, which is more serious a problem in the Pearl River Delta than elsewhere in China due to the remarkably decentralized politico-economic structure of the region.
  To prevent overlapped network construction, certain city governments (e.g. Nanhai) once pushed for the merging of existing telecom networks.  But none of these efforts were successful.

Blockade may also be a consequence of rule change.  As discussed earlier, China’s itinerary of telecom growth is characterized by the lack of long-term planning, and many new policies were adopted simply as post hoc solutions for certain crisis, such as the establishment of MII in 1998 to appease the argument between China Telecom and Unicom,
 which, however, is only a temporary arrangement with the rise of similar problems between MII and SAFRT.
  The ministerial-level conflicts certainly have implications for local practices in the Pearl River Delta.  The aforementioned tension between Nanhai city government and Guangdong CCP Propaganda Division,
 for instance, is a local reflection of the conflicts over network ownership at the national level.  Another more recent case is the policy change in terms of Internet café. Internet cafés, or netbars, were once celebrated in mass media as a symbol for the new “information society” in China.  But now they are stigmatized
 and subject to a new round of re-licensing following the fire in a Beijing netbar that killed 25 youngsters (mostly college students).  As reactions to unpredic-table incidents, this kind of policymaking processes is inevitably constrained in the context of the specific event, which always leads to chaos and impasse in the market, given its lack of consistency with past policies, which adds to future uncertainties.

The last type of disconnectedness is social psychological dismissal by which I mean the collective suspicion or rejection among a group of telecom storytellers towards certain type(s) of telecom technology/service or towards other actors in the regional telecom infrastructure.  Some of these dismissals are not uncommon: during interviews, some government officials were so panic about hacking that they insisted that government computer networked should be “physically separated” from the Internet; in focus groups of long-term Delta dwellers, less-educated people of older age, such as housewives, tend to be more doubtful as for how much benefits they could receive from telecom technologies; they are also more wary of the negative effects of the Internet, such as increasing apathy in society and possible disasters new technologies may help bring about.  Although they did not totally reject the efforts of the city government to transform the city into a “digital city,” many of them are suspicious as for how much the informationalization projects will have an influence on the everyday life of ordinary citizens, and that this might well be nothing but means for political ends for the city administrators. 

The most unexpected form of dismissal is found in the focus groups of immigrant workers.  Among the attendants in Zhuhai, Guangzhou, and Shenzhen, it is well-known that all sorts of criminal activities – from theft of PIN codes to fraud – are rampant in areas of large immigrant worker populations.  For instance, some of them had bought pre-paid phone cards for use in public phone booths.  But because the booths are designed with little consideration for privacy, it is easy for others to pry into the PIN codes via telescope or naked eye.  “This happened to me twice,” said a migrant working girl from Sichuan, “so I never buy that kind of card again.”  Rejections like this are particularly prevalent among the immigrants, because their benefits are the last to be protected in the shaping of the regional telecom infrastructure.  Their complaints are not picked up by the mass media.  Telecom operators even refuse to help.  Hence, giving rise to the most perpetual and internalized mode of disconnectedness that is the hardest to be alleviated in the regional telecommunications infrastructure.

The reason for identifying these different types of disconnections is because official publications, be it statistical yearbooks or retrospective articles, only allow for a narrow historical view that is very much focused on achievements, especially those in terms of technical network construction and telecom market expansion.  However, why the new communication technologies are necessary for the Pearl River Delta in the first place?  I believe the answer is that there are increasing needs for telecommunications – the needs to bridge disconnections.  The above review of disconnections, therefore, illustrate in a more systematic way what types of barriers exist, which corresponds with what connections are needed: more technological connections are needed for temporal-spatial breaks; more equality and discussions of universal service are needed to bridge the stratificational gaps; to prevent blockades, we need more policy facilitation with long-term planning; and to alleviate social psychological dismissals, more sense of belonging and attachment is needed, especially among marginal groups.  Among long-term residents of the Delta region, there have been grievances about the loss of community in the past two decades.
  The unraveling of the disconnections is necessary for a more complete mapping of the regional telecommunications ecology, which accommodates not only new technologies but also the players who tell stories about telecom and/or take concrete actions in shaping the technology, en route to a new form of community in the Pearl River Delta.
Concluding Remarks

This paper has introduced the Communication Infrastructure approach to telecommunications, which emphasizes the social context and the dynamic processes by which decisions related to telecom technologies are deliberated, implemented, and changed in the formation of a new regional communication ecology.  Discussions are held against the historical backdrop (1978-2002) of Pearl River Delta, the borderland that pioneers globally oriented regionalization processes in China.  A few points can be summarized at the end of this preliminary exploration.

First, the system of telecommunications can and should be seen as a prism through which social structure and social change are examined, especially in the contemporary age when the importance of communication technologies is greater than ever.  The telecommunication infrastructure, including its action context and the storytelling system, is a social ecology in itself.  It constitutes not just a single domain of public policy, urban planning, or economics but a central realm for the understanding of society through the perspective of communication.  This paper is an initial attempt to develop and utilize this Telecommunication Infrastructure approach.

Second, in terms of the mode of inquiry, the reliance on official and mass media publications is necessary but insufficient for the revelation of the internal operations of the telecom ecology.  Different types of data must be triangulated to see the entire picture – interviews, focus groups, surveys, and participant observations – by way of direct, personal interactions with telecom storytellers, from key regional actors to customers at the grassroots, including new immigrants, whose voices are seldom heard through formal channels.  Multiple data sources not only facilitate a better depiction of the telecommunications infrastructure, consisting of its action contexts (global, national, provincial, and regional) and storytellers (local governments, telecom providers, local residents, and mass media), but also a better understanding of the connective tissues among the players at multiple levels of analysis.  Based on archive research and fieldwork, four generic types of disconnections are proposed including temporal-spatial breaks, stratificational gaps, institutional blockades, and social psychological dismissals.  This discussion paves the way for a more systematic comprehension of connectedness-disconnectedness relations in the regional ecology of telecommunications.

Notably, although telecom development at different localities in the Pearl River Delta shares a lot of similarities – exponential growth, escalating stratification, intentional or unintentional blockades, and increasing sense of dismissal among marginal groups – there is still significant variation among the cities due to different patterns of interaction among telecom actors.
  This reflects a central theme in the Communication Infrastructure approach that meso and micro players in a social structure retain relative autonomy, no matter it is regional actions vis-à-vis national and global trends, or individual choices vis-à-vis institutional and organizational forces.  It is this relative autonomy that renders the Pearl River Delta a most intriguing case for the study of (dis)connectedness relations, which is important for the understanding of communication technologies in megalopolises around the world.

Finally, among the lessons drawn from this preliminary exploration, two shall be emphasized to benefit future research.  One is that more attention should be paid to the unit of analysis, which is a main issue of discussion in embedded case study (Yin, 1994; Stake, 1995).  In this paper, the major unit under investigation is the region of Pearl River Delta.  However, most yearbooks and reports are organized at the city, provincial, or national levels;
 and individual respondents in interviews, focus groups, and surveys can only provide micro- or meso-level observations.  Understanding the region as an anchor point for all these other forces at multiple levels of analysis is a worthwhile enterprise because the Delta, as “a new spatial unit” in social organization (Castells, 1996:409), is probably the most natural form of organization for telecommunication technologies in the contemporary age: it grows out of and beyond traditional boundaries in administration, market division, and the existing stratification of the populace; it seeks to redefine borders of its own.
Still there is another set of pending questions related to the temporal dimension of this inquiry: how connectedness and disconnectedness in the telecom infrastructure interplay in history?  Which kinds of (dis)connections play a larger role in reifying or altering the regional system of telecom technologies? And why?  Is there a historical pattern of (dis)connectedness dialectics in the Pearl River Delta that is generalizable to other urban regions around the world?  These are a few of the compelling issues that this paper helps, not to settle, but to unravel.
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Figure 1.  Methods used in the case study of telecommunications infrastructure in the Pearl River Delta
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Figure 2.  Map of the Pearl River Delta
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Figure 3.  Components of a regional telecommunications infrastructure










Figure 4.  The regional telecommunication infrastructure, 1978 and 2002





Table 1. Development of telecommunications in Guangdong Province* 

	Year


	Telecom Gross Income (million US dollars)
	Investment: Transportation & Telecom (million US dollars)
	Maintenance: Transportation & Telecom (million US dollars)
	Telegraph (million issues)

	1978
	19.2
	--
	--
	4.2

	1979
	20.5
	--
	--
	4.8

	1980
	22.4
	34.5
	4.8
	5.8

	1981
	24.5
	44.6
	10.5
	6.8

	1982
	25.1
	51.1
	40.8
	6.3

	1983
	27.8
	87.6
	24.8
	7.2

	1984
	33.3
	135.4
	26.3
	6.5

	1985
	43.7
	175.3
	29.3
	8.0

	1986
	54.2
	193.6
	46.1
	7.2

	1987
	74.5
	184.1
	66.0
	8.5

	1988
	162.2
	277.6
	119.3
	10.6

	1989
	220.5
	306.3
	98.8
	9.7

	1990
	316.9
	397.2
	121.0
	8.8

	1991
	468.5
	564.7
	193.9
	--

	1992
	687.5
	1275.3
	410.2
	2.9

	1993
	1135.5
	1601.0
	692.7
	2.7

	1994
	1714.2
	2740.8
	1045.8
	--

	1995
	2469.0
	2755.9
	1225.5
	--

	1996
	3200.0
	2426.5
	1477.7
	--

	1997
	3980.5
	2535.4
	1312.2
	--

	1998
	5038.3
	2896.8
	1993.1
	--

	1999
	6538.0
	3214.2
	2214.8
	--

	2000
	9123.1
	3454.0
	2707.5
	--


* Compiled from History of Guangdong Province (Telecommunications). Guangzhou: Guangdong People’s Publications. August 1999;  Guangdong Statistics Yearbook (1984-2001). Guangdong Provincial Statistics Bureau; Guangdong Statistical Information Handbook (2001). Guangdong Provincial Statistics Bureau; and Compilation of Provincial Historical Statistics Materials in China (1949-1989). Edited by National Statistical Bureau. Beijing: China Statistics Publications. August, 1990.

Table 2.  Telecom growth in the Pearl River Delta and various cities in PRD (telecom total revenue, million US dollars)*

	
	1980


	1985


	1990


	1994


	94'/80'


	00'


	00'/80



	PRD
	5.32
	15.36
	150.79
	1278.84
	240.36
	6321.73
	1188.2

	Guangzhou
	2.01
	6.23
	35.94
	301.65
	150.37
	2009.13
	1001.53

	Huadu
	.07
	.12
	1.05
	16.51
	239.56
	
	

	Conghua
	.05
	.09
	.42
	8.93
	175.79
	
	

	Zengcheng
	.06
	.16
	1.36
	18.53
	289.09
	
	

	Panyu
	.15
	.27
	2.28
	41.20
	272.55
	
	

	Shenzhen
	.23
	2.13
	39.06
	313.70
	1365.4
	1864.51
	8115.5

	Zhuhai
	.08
	.50
	14.58
	52.17
	684.81
	324.90
	3540.6

	Doumen
	.05
	.13
	.98
	6.01
	110.49
	
	

	Huizhou
	.08
	.20
	2.77
	29.65
	350.33
	
	

	Dongguan
	.19
	.60
	14.60
	122.95
	647.65
	895.37
	4716.36

	Zhongshan
	.25
	.65
	7.48
	58.39
	236.72
	364.01
	1475.67

	Jiangmen
	.10
	.43
	3.40
	26.68
	265.84
	387.16
	3857.57

	Taishan
	.16
	.31
	1.59
	13.82
	86.61
	
	

	Kaiping
	.10
	.28
	1.30
	8.36
	80.4
	
	

	Enping
	.06
	.17
	.87
	7.11
	113.1
	
	

	Foshan
	.15
	.49
	4.06
	35.38
	234.09
	801.56
	5303.08

	Nanhai
	.13
	.38
	3.36
	50.09
	380.06
	
	

	Shunde
	.14
	.63
	5.91
	49.19
	363.2
	
	

	Zhaoqing
	.16
	.31
	1.62
	16.43
	104.54
	
	


* Compiled from Pearl River Delta Economic Statistics (1980-1994). Edited by CCP Guangdong Provincial Committee Office and Guangdong Provincial Statistics Bureau, 1995; Basic Information about Postal and Telecom Enterprises in Guangdong Province (1991-1995). Edited by Guangdong Provincial Bureau of Post and Telecommunications; Guangdong Telecommunications Yearbook (2000). Edited by Guangdong Provincial Bureau of Telecommunications; and Statistical Materials about Major Social Economic Indicators in Twelve Cities in the Pearl River Delta (2000). Jointly edited by statistical bureaus of the twelve cities. Published by Dongguan Statistics Bureau.

Table 3. Actors at different levels of the regional telecommunication infrastructure (1978)

	Actors at different levels


	The Regional Telecommunication Infrastructure (Year 1978: a monopolistic infrastructure – separate from overseas networks)

	Macro

- national 
	Beijing Central Government, 

Chinese Communist Party (CCP)

	Macro-meso

- provincial & sectoral
	Guangdong Provincial Government, 

Provincial bodies of CCP & relevant ministries:

- Ministry of Post & Telecom 

- Minor players such as Ministry of Railroad

	Meso

- regional & organizational
	State & CCP entities at the administrative levels of city, county, & prefecture; & telecom bureaus at these levels

	Meso-micro

- subregional & micro-organizational
	State & CCP entities at the administrative levels of districts, townships, & villages; & telecom bureaus at these levels

	Micro

- interpersonal & individual
	Individual state & CCP officials with access to telecom at home / office; & their interpersonal networks


Table 4. Actors at different levels of the regional telecommunication infrastructure (2002)

	Actors at different levels
	The Regional Telecommunication Infrastructure 

(Year 2002: a transformational infrastructure – partially opened up, more internal/external connections  & disconnections)

	
	The Mainland Part of the Delta
	Hong Kong, Macau, & Overseas

	Macro

- national & international
	Beijing Central Government, 

Chinese Communist Party (CCP)
	The Capitalist World System,

The Association of South-Eastern Asian Nations (ASEAN)

	Macro-meso

- provincial & sectoral
	Guangdong Provincial Government, provincial bodies of CCP & relevant ministries:

- Ministry of Information Industry 

- Ministry of Radio, Film, TV

- Ministry of Education

- Ministry of Railroad
	Hong Kong Special Administrative Region (SAR) Government & its Office of Telecommunications Authority

Macau SAR Government & its Office for the Development of Telecommunications & Information Technology

	Meso

- regional & organizational
	State & CCP entities (city, county, prefecture) & respective telecom bureaus with policy distinctions between:

- Special Economic Zones

- Open Coastal Cities

- Open Counties

Semi-independent telecom players of the region controlled by bureaucratic entrepreneurs:

- infrastructure owners

- major hardware producers 

- major service & content providers
	Major telecom players in Hong Kong & Macau & their branches in the Pearl River Delta

Branches of major telecom players from ASEAN economies (especially Taiwan & Singapore) in the Pearl River Delta

Branches of major telecom players from advanced industrial economies (especially the U.S. & Japan) in the Pearl River Delta

	Meso-micro

- Subregional, micro-organizational, communal, & subcultural
	State & CCP entities (districts, townships, villages) & respective telecom bureaus 

Small private firms & domestic-foreign joint ventures with linkages to bureaucratic entrepreneurs (hardware, service, & content providers/subcontractors)

Subcultural groups & grassroots organizations (e.g. townsmen club, alumni association, professional & religious groups)
	Branches of small telecom players from Hong Kong & Macau in the Pearl River Delta

Branches of small telecom players from ASEAN economies (especially Taiwan & Singapore) in the Pearl River Delta

Branches of small telecom players from advanced industrial economies (especially the U.S. & Japan) in the Pearl River Delta

	Micro

- interpersonal & individual
	Individual officials & their interpersonal networks

Private business owners & their interpersonal networks

Indigenous residents & their interpersonal networks

Domestic immigrants & their interpersonal networks
	Telecom investors & professionals from Hong Kong, Macau, ASEAN countries & the rest of the world; & their interpersonal networks

Local residents of Hong Kong, Macau, & other returning members of the overseas Chinese diaspora; & their interpersonal networks


Table 5.  Demographic profile of survey respondents (immigrants and long-term residents) in three cities in the Pearl River Delta

	
	Average monthly income (US$)
	Average age
	Average level of education
	% female
	% married

	Guangzhou, capital of Guangdong Province (N=160)
	Immigrants (N=65)
	141.4
	37.8
	Partial senior high
	40
	67.9

	
	Long-term residents (N=95)
	112.5
	44.6
	Junior high
	56.8
	64.4

	
	All respondents
	124.3
	41.8
	Partial senior high
	50
	65.7

	Zhuhai Special Economic Zone (N=147)
	Immigrants (N=99)
	190.7
	33.2
	Senior high
	49.5
	49.4

	
	Long-term residents (N=48)
	241.2
	40.1
	Senior high
	59.5
	59.5

	
	All respondents
	207.1
	35.5
	Senior high
	49
	52.9

	Shenzhen Special Economic Zone (N=1145)
	Immigrants (N=102)
	206.6
	35.6
	Senior high
	46
	46.2

	
	Long-term residents (N=43)
	412.7
	42.2
	Senior high
	64.1
	64.1

	
	All respondents
	268.2
	37.6
	Senior high
	50
	51.5

	Total (N=452)
	Immigrants (N=266)
	185.4
	35.2
	Senior high
	45.8
	53.6

	
	Long-term residents (N=186)
	219.4
	42.9
	Partial senior high
	55.4
	63.1

	
	All respondents
	199.2
	38.4
	Senior high
	49
	49.9


Table 6.  Demographic profile for focus group participants in Nanhai (long-term residents)*

	Focus Groups


	Average Age (mean)
	Years Living in Nanhai (mean)
	Average Education Level (mode)
	Occupations (in descending order of frequencies)

	Male Internet users (n=6)
	28.5
	21.3
	College graduates
	Engineer (3)

Public official (1)

Lawyer (1)

Self-employed (1)



	Male non-users (n=2)
	36.5
	36.5
	Junior high graduates
	Self-employed (1)

Salesperson (1)



	Female users

(n=5)
	22.4
	18
	College graduates
	Students (3)

Bank clerk (1)

Engineer (1)



	Female non-users (n=7)
	27.5
	12.7
	Junior high / high-school graduates
	Students (4)

Housewives (2)

Accountant (1)



	Total (n=20)
	27.5
	19
	High-school graduates


	


* Besides these four focus groups of long-term residents, three focus groups of immigrant workers were held in Zhuhai, Guangzhou, and Shenzhen.  The demographics of these new immigrants are relatively homogenous. Among these 11 participants (3 in Zhuhai, 4 each in Guangzhou and Shenzhen), there are 11 females, 2 college-graduates, 6 junior college graduates, and 4 holding only high school diploma.  All in their late teens and early twenties, they were either seeking their first job or trying to change to a better job, mostly in service provision and manufacture industries.  Prior to the focus groups, these new immigrant participants had worked as my survey interviewers for three to four days.
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� Also known as the Zhujiang Delta or Zhu River Delta, the Pearl River Delta is a region of 14 cities covering an expanse of 41,700 square kilometers, and home to 40.8 million residents (Guangdong Statistics Yearbook, 2001, p. 34).  It is where the largest river in South China, the Pearl River, flows into the Pacific Ocean.


� See Yin (1994:41) and Scholz and Tietje (2002:3-4, 9-75) for introduction to embedded case study methodology as a mode of inquiry that combines analysis and synthesis with the triangulation of data at and across different levels of analysis.


� I collected government and news archives since late 1970s regarding telecommunications, economic and general social developments that affect the Delta region at the international, national, provincial, regional, and local levels.  This was triangulated with other macro, meso, and micro-level data including: (1) interviews with local officials and entrepreneurs, (2) secondary data about adult and adolescent Internet usage patterns, (3) survey of senior citizens’ and migrant workers’ telecom connectedness patterns, and (4) seven focus groups among local residents and immigrants regarding telecom developments in four cities.  During the fieldwork, I also lived with new immigrants, long-term residents, and used local telecommunications services on daily basis, which allowed for participant observation and more in-depth exploration of various issues.  See Figure 1 for the general project design and Figure 2 for a more detailed field map.  Also see Tables 5 and 6 for the demographic profile of survey and focus group participants.


� This is necessary due to the extraordinary linguistic diversity in the region. Although I am fluent in Mandarin and semi-fluent in Cantonese, my knowledge about local community is limited; so is my language capacity given the unusual diversity of dialects, especially with the arrival of immigrants from the rest of China. Native Cantonese-speakers (journalists in a local radio station) were therefore employed to moderate focus groups involving long-term residents.  I also hired dialect-speaking interviewers to approach immigrants in three cities, to tap into the little-researched lifeworlds of marginal groups, whose mother tongues are Hakka, Chaozhou, Jiangxi, Hunan, Hubei, Sichuan, Guizhou, and Henan, in addition to the more studied Mandarin and Cantonese speaking populations.  


� More adequate data analyses will be conducted and presented by May 2003.  These will also constitute the bulk of my Ph.D. dissertation. 


� See Davis (1992) for an introduction to Los Angeles urban sprawl, and Lin (1997a, 1997b) for discussions of development in the Pearl River Delta. Also see Cartier (2001:36-71) for the establishment of the “region” as a useful analytical unit that facilitates understanding of South China.


� “New Capitalism” (e.g. see Sennett, 1998), as “digital capitalism” (Schiller, 2000), “turbo-capitalism” (Luttwak, 2000), or “third millennium capitalism” (Rogers, 2000), is a characterization of contemporary human society that sheds light on the profound transformations of economic, political, cultural, and societal processes at the turn of the century. Although to what extent new capitalism differs from modern industrial capitalism remains debatable, elements of the new social form can be readily identified in aspects of technology, globalization, and the rise of a “networked society” (Castells, 1996). 


� In China, this refers to the Central People’s Government in Beijing, which retains determining power despite post-Mao economic reforms and the country’s accession to the World Trade Organization in 2001.


� Storytellers in the Telecommunications Infrastructure – local governments, telecom providers, and users – are comparable to the three types of storytellers in the Communication Infrastructure of urban residential communities, i.e. community organizations, local media, and individual residents, respectively (Ball-Rokeach, et al, 2001a).  The role of local state agencies is emphasized in this case because the scale and complexity of contemporary telecommunications entail high involvement of regional and local governments as not only industry regulators but also major investors and purchasers.  This is particularly the case after the dot-com crash since year 2000 when e-government initiatives assumes more prominence following the downturn in e-commerce.


� Not all communications in the telecom storytelling system have to be conveyed through telecommunication channels.  The actors may interact via more traditional technologies or unmediated channels, which nonetheless influences the decisions they make.  The degrees to which actors need to depend on telecom channels in their storytelling vary greatly at different historical moments, as will be demonstrated in the case of the Pearl River Delta.


� This is obviously based on the social construction of technology perspective (Bijker, W., Hughes, T., and Pinch, 1987; Bijker and Law, 1992; Bijker, 1995; Williams and Edge, 1996), which is modified in this case to emphasize the communicative, or storytelling, role of the players in the social shaping process.


� The recent spread of multi-media and new telecom technologies means that theorization based a single technology is increasingly circumscribed with less explanatory power for the real-world telecom systems, which involves multiple technologies in their operation and calls for ecological understanding.


� This does not mean the demise of national telecom authorities.  In the case of China, the role of nation-level policymaking has been always indispensable in part due to the monopolized nature of the way telecom is regulated in this country in part due to the global IT slowdown, which increases the dependency of telecom players on government investment and purchase.  But as will be discussed in the following, even in China, the part played by Central Government of Beijing has been decreasing since early 1980s because of the declining financial capacity of the national government.  For example, one of the findings from my interviews is that most e-government initiatives, a major channel for state investment in the telecom industry, receive funding from local rather than national government in the Pearl River Delta. 


� Figures from Two Decades of Brilliant Achievements (China Statistics Bureau, 1998), 2001 China Development Report (China Statics Bureau, 2001), and Monthly Statistical Report, July 2002 (Ministry of Information Industry, � HYPERLINK "http://www.mii.gov.cn/mii/hyzw/tongji/yb/tongjiziliao200207.htm" ��http://www.mii.gov.cn/mii/hyzw/tongji/yb/tongjiziliao200207.htm�).  Teledensity is calculated as the number of telephones divided by the total population size. This includes fixed-line telephone as well as cellphone, the latter of which experienced a tremendous boom since late 1990s.


� Up to July 2002, China has 24.2 million pager users, 180.3 million cellular phone owners, and 41.7 million Internet users (Monthly Statistical Report, July 2002, Ministry of Information Industry, available at: � HYPERLINK "http://www.mii.gov.cn/mii/hyzw/tongji/yb/tongjiziliao200207.htm" ��http://www.mii.gov.cn/mii/hyzw/tongji/yb/tongjiziliao200207.htm�).


� See Ma, H. & Fang, W. (eds). (1991). Regional development and industry policy in China (in Chinese). China Financial Economy Publications. pp. 883-897. and Li, X., Qiu, C. & Lu, G. (1990). “Industry Policy in Guangdong.” in Zhou, S. et al (eds). China regional industry policy studies (in Chinese). China Economics Publications. pp. 205-212.


� Wang, G., Zhang, B. & Zhao, R. (eds). (1993). Studies of economic, social, and cultural development in the Pearl River Delta (in Chinese). Shanghai People’s Publications. p.5.


� Guangdong Statistics Yearbook (2001). p. 34.


� Ibid.


� Foster et al (1999) utilizes the analytical framework of the Global Diffusion of the Internet Project (Goodman, et al, 1998) that focuses on six dimensions of Internet diffusion in Guangdong: (1) geographical dispersion, (2) connectivity infrastructure, (3) sophistication of use, (4) pervasiveness, (5) organizational infrastructure, and (6) sectoral absorption.  They found that Internet development in the Pearl River Delta is better in terms of the first three dimensions as compared to the latter three aspects.


� Department of Information Industry, Guangdong Provincial Government, “Report on the Progress of City Informationalization in Guangdong Province.” Available: � HYPERLINK "http://cei.hd.gov.cn/xxh/jlcl/gdsxxb.htm" ��http://cei.hd.gov.cn/xxh/jlcl/gdsxxb.htm� 


� See History of Guangdong Province (Telecommunications). Guangdong People’s Publications. August, 1999. p. 178.


� For instance, telephone penetration in Guangdong Province was 2. 5% in 1990, 10.6% in 1995, and 28.2 in 1999. See Guangdong Yearbook (1991, 1996, 2000).


� Interview with Ms. Zhang, representative for Guangdong China Telecom.  Currently, the only operation involves telegraph is an annual testing of the system to ensure its reliability.


� See Pearl River Delta Economic Statistics (1980-1994) Guangdong Statistics Bureau, pp. 4, 26, Guangzhou accounted for 38% of regional telecom revenue in 1980, which shrunk to 24% in 1994.


� Mass media exert widespread influence on the actors, who then interact with each other in the shaping of the regional telecom infrastructure.


� Several other ministries such as the Ministry of Railroads, the Ministry of Electricity, and the People’s Liberation Army, also had their own telegraph and telephone infrastructures.


� For example, foreign investments accounted for only 2.8% of telecom investment in Guangdong in the first half of 1980s.  It rose to 19.4% in late 1980s, and 17.8% in early 1990s.  See Ding (1995:9). 


� Liao, B., Wang, Y., Song, E., Liu, P. (1992). China’s reform and opening-up and economic development in the Pearl River Delta (in Chinese). Hong Kong: Nanyang Commercial Bank Publications. p. 126.


� See Fifty Years in Guangdong (1949-1999). Guangdong Provincial Statistics Bureau (ed.), Beijing: China Statistics Publications. pp. 61-63.


� See Tan (1999).


� See “State Council Approves China Telecom’s North-South Split Plan,” People’s Daily (English Version), December 11, 2001 (� HYPERLINK "http://english.peopledaily.com.cn/200112/11/eng20011211_86402.shtml" ��http://english.peopledaily.com.cn/200112/11/eng20011211_86402.shtml�). 


� These include (1) MII, who overseas China Telecom, Unicom, and other commercial telecom entities, (2) Ministry of Railroad, who had its own telephone network in 1978 and but only received commercial operation permission in 2002 using its company name of Tietong, (3) Ministry of Education, which owns a national computer network; and finally, and (4) the Ministry of Radio, Film, and TV with an expansive cable TV network throughout most urban areas.  All these four national players own telecom networks in the Pearl River Delta.


� In my interviews, most local officials bragged about their ability to raise telecom development funds from non-traditional channels relying on local resources rather than subsidy from the central government.


� See Leung (1993) and Hsing (1997) for an analysis of this phenomenon.


� The practices of bureaucratic entrepreneurs have become entrenched since mid-1990s not only among individual local cadres but also in “localist networks” of the officials. As Wank argues, “This is not a case of scattered officials supporting entrepreneurs by making deviant decisions to favor them but a case of entire bureaus defining their practical policies and operating procedures to support private firms in ways of varying legality” (2001:20). In this sense, meso-level administrators and telecom workers have to engage in entrepreneurial activities due to structural transformations of the local community and the local state.


� See � HYPERLINK "http://www.etfiber.net" ��http://www.etfiber.net� 


� The Yingtong model is that local government deploys one of its IT or telecom specialist teams to operate a quasi-official telecom network company, who capitalizes on a huge initial contract for a specific project in the locality.  For Yingtong, this initial project was the Ninth National Sports Game held in Guangzhou in 2001.  For other city-wise telecom operators, like Foshan’s Chantong (Cable TV Network) and Zhongshan’s Diantong (built by city electricity provider), the taking-off point is local e-government initiatives.


� A case in point was the discussion of how Internet might negatively influence minors in May 2002, when a very derogatory frame was used to the point of sensationalism.  See for example, “Underground lingo frightens parents,” Information Times (xinxishibao), May 31, 2002, p. A4; “Adolescent died in netbar after wild video games,” Guangzhou Daily. May 31, 2002, p. A29.


� For example, respondents in Guangzhou were asked to identify websites where they access local news.  51.4% of them referred to 163.com, the major Internet portal of the city.


� By subcultural rationale I mean the logics used by marginal groups such as immigrant subculture or juvenile subculture.


� For instance, in late 1970s, local cadres in southern Foshan prefecture had to take a full week’s journey for a meeting in downtown Foshan (interview with Mr. Peng, Foshan City Government official).


� An example is Shenda Telephone Co., Ltd., which can only operate in Shenzhen with its foreign investment privileges.  (It started to receive investment from Cable & Wireless Hong Kong in 1983 when no foreign entity was allowed to invest in telecom in the rest of China.)   The best example for the constraint of administrative-geographical boundaries within the same company is prepaid IP-phone cards.  During the fieldwork I learned through my purchases that a phone card bought in one city might not work in a neighboring city, although it looks almost identical to the phone cards issued by the same company in the neighboring city.  A manager at Guoxin Telecommunications explained that this was because the local branches of the same company are financially independent, and they needed to set up the phone cards in a spatially restricted manner so that, if one branch decides to lower card price, this won’t have an immediate effect on other city-branches in the region. 


� For example, in a little more than 10 years, the penetration rate of cellphone had reached 23.4% in Pearl River Delta by the end of 2000 (Guangdong Statistics Yearbook, 2001:34).  This boom allows for the trespassing of otherwise unsurpassable boundaries such as using cellphones to instantly retrieve business information about Hong Kong stock markets in Guangzhou.


� In immigrant worker focus groups, several participants referred to pager as “backward,” “out of fashion,” or “with bad services.”  This finding is confirmed in survey data collected in July-August 2002.  Among 452 respondents, 219 of them own cellphone but not pager (74 of them stopped using pager at certain point of time).  In contrast, only 10 people have both cellphone and pager, and only 9 people have pager but not cellphone.  By average, respondents stopped using pager in around November 1998.  The average time for starting using cellphone is May 1999.


� See Qiu (2002) for more detailed discussion about information inequalities in China.


� Total connectedness to telecom technologies is calculated by summing up ownership of home phone, work phone, cell phone, pager, and the use of fax machine and the Internet.  This telecom connectedness  score is positively correlated with income (r = .322, p < .001) and education (r = .574, p < .001).


� Telecom connectedness is negatively correlated with age (r = -.204, p < .001).


� For more comprehensive introduction to the bang of short-messaging services, see the special issues of New Weekly (xinzhoukan), July 15, 2002, pp. 16-57.


� Same as above note 39.


� This is a theme repetitively found in local newspaper articles.  It also surfaced in one of the focus groups for long-term residents, where two housewives expressed this concern.


� Population figures compiled from Dongguan Windows (� HYPERLINK "http://www.dg.gd.cn/windows/rkgc.htm" ��http://www.dg.gd.cn/windows/rkgc.htm�).  Survey data from Zhuhai, Guangzhou, and Shenzhen also reveal that 67.3% immigrants use Internet cafés as a major access to the new technology; and that 41.7% of them first learned how to surf the Internet in netbars.  These figures are significantly higher than the proportion of long-term residents who use Internet cafés (41.7%) or first learned to use Internet in netbars (20.3%). 


� See Benjamin Edelman, “When the Net goes dark and silent” South China Morming Post, October 2, 2002.


� China’s censorship against “harmful” information is applied to not only Internet content but also pager and telephone services in general. See MPT Announcement, August 23, 1996, Available at: � HYPERLINK "http://www.jllib.org.cn/topic/law_computer/1-24391.htm" ��http://www.jllib.org.cn/topic/law_computer/1-24391.htm�.


� See � HYPERLINK "http://www.shendatel.com/about/" ��http://www.shendatel.com/about/� for a brief introduction of Shenda Telephone Co. Ltd.


� For example, in the middle of the national crackdown on Internet cafés following the fatal netbar fire in Beijing in July 2002, one of the focus group participants said, “I really don’t understand why the fire in Beijing means we have to close our Internet cafés in Nanhai.”


� This was a theme reflected in virtually all entrepreneur interviews that I conducted in different cities.


� Field observation in Guangzhou. Guangzhou BBN (Broadband Network) is a local branch of Guangzhou China Telecom, see � HYPERLINK "http://avl.com.cn" ��http://avl.com.cn�. 


� See speech of Junhuan Zhang, Director, Shenzhen Wireless Communication Management Office, “Adapt to new situation, strengthen management (in Chinese),” Forward Position in Economics (jingji qianyian). August, 2002, Issue 133. pp. 34-37.


� This is a known problem in other domains of regional development, leading to the more publicized “land development fever”(Cartier, 2001:242-247) in the region.


� The City of Nanhai advocated the “Converging and Uniting of Three Networks (telephone, television, and computer networks)” in 1996 (interview with three Nanhai City Government and CCP Committee officials).  Although they were able to strike a deal with China Telecom, the then monopoly of telephone services in Nanhai, they failed in negotiating with the city’s cable TV authorities, who were actually officials in the City CCP Propaganda Committee.  As a result, the CCP Propaganda Division of Guangdong Province launched a media campaign against “converging and uniting three networks” using both print and broadcasting channels in Guangdong.  The City of Nanhai therefore had to retreat.  The parallel citywide telecom infrastructure thus remained unchanged, and more overlapping development projects are still under way.


� For more discussion see Harwit, E. (1998) and Tan (1999).


� See Zhao, Y. (2000).  SAFRT stands for State Authority of Film, Radio, and Television.


� CCP Propaganda Division is the major stakeholder for Cable TV networks, which administratively fall into the jurisdiction of SAFRT.


� In interview, a young netbar manager in Guangzhou told me: “A few years ago, regular city people feel aspired when they saw an Internet café.  But speaking of today’s Internet cafés, many people, including my parents, see them with a strange view as though they were looking at a nightclub in the early 80s.”


� See Chan et al (1992:294-295) for how long-term Delta residents lamented about the evaporation of local community in the post-Mao era.


� See above note 38 for different telecom operations under the auspices of local state.


� There are numerous discussions about the integration of Pearl River Delta in mass media.  But at the administrative level, little has been done to institutionalize the region itself as an official unit in itself.  Although from time to time the Statistics Bureau of Guangdong Province would put together a report about economic development in the Delta, this practice has been irregular.
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