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Changes overtaking the telecommunications industry are giving it a central role in the development of the information economy. As an open service economy, Hong Kong’s future growth depends largely on the successful diffusion of these technologies. As the premier entropÔt of mainland China, Hong Kong’s economic prosperity relies heavily upon the ability of China to maintain its open door policy. China’s determination to do so is not in doubt, but the degree to which it is able to sustain high exports and imports levels will be, in part, a function of its ability to adopt and diffuse information technologies of its own. State enterprise reform and the shift towards a ‘socialist market economy’ will be essential ingredients in China’s competitive advantage in a region which has shown remarkably vigorous economic growth and social development, based largely upon an Asian blend of nationalism, foreign direct investment and export-oriented industrial policies. As a centre of information technology and innovation within Asia, Hong Kong’s contribution to China’s own economic and industrial advancement is already considerable and promises to become even greater in the years to come.





Part One of this paper examines these issues, and concludes with a review of the information market in Hong Kong. Part Two provides a brief examination of China’s information technology development. Part Three is a brief conclusion





PART 1: Information Services and Technology in Hong Kong


Intelligence in the network has transformed the recent story of telecommunications. A decade ago, when the world’s leading telecommunications companies were beginning to introduce electronic switching into their networks, the intelligence of network functions was programmed into the central switch. As switching costs fell relative to the costs of transmission it became economical for telecommunications users to install switching and intelligent functions along different points of the  transmission paths, such as in the PABX - private automatic branch exchange, or switchboard - of corporate and multi-tenanted buildings, and in terminals - customer premises’ equipment, or CPE - such as PCs, facsimile machines, and ordinary telephone handsets. The result of these changes, which are most advanced in the United States,� has been to move away from centralized star-shaped network configurations towards a fully-meshed network of sub-networks, a kind of national grid.





This has profound implications for the nature of the telecommunications industry. First, and foremost, it transforms the telecommunications network into an intelligent information highway. The network becomes the infrastructure of the information economy. Second, it facilitates the development of virtual networking, which in this context means the ability of any sub-set of users of the public switched telephone network (PSTN) to establish their own user-group network, which may be embedded entirely within the public network, or may cut across it, as happens when communications takes place using computer networks which connect to each other across the public network. The physical and spatial constraints placed upon networking are being further broken down by the growing use of mobile radio communications. Future generations of personal communication networks, PCN or personal communications systems PCS, which assign communications to the person - by means of a smart card - rather than to a location or to a terminal, will be to accelerate this process.





These changes in technologies, and the way they are deployed, promise widespread social accessibility to electronic communications, and to intelligent networks. For Hong Kong, an island-economy dependent upon its competitiveness as a world financial and trading centre, and as an entrepÔt to China, the challenge of information technologies is particularly intriguing.





On the one hand, Hong Kong is dependent upon the excellence of its communications - road, rail, sea, air and telecommunications - to remain the favoured location for the regional headquarters and offices of multinational companies in Southeast Asia. According to a survey by the Industry Department in 1994� there are over 7,000 overseas companies operating in Hong Kong,� and of  the 2,993 who returned questionnaires, over 90 per cent gave the two primary reasons for choosing Hong Kong as the excellence of banking and financial facilities, and infrastructure. Globally, the banking and financial sectors are among the leading adopters and users of information technologies, and given that Hong Kong’s latitude provides it access to the world’s leading financial markets throughout the day  - 12 hours ahead of New York, 8 hours ahead of London, 1 hour behind Tokyo - on-line information markets are in constant use.





On the other hand, the great majority of Hong Kong’s businesses are small and medium-sized enterprises, employing less than 200 staff, and usually fewer than ten. The traditional Chinese family business is not a user of high technology. The information technologies which have proved most popular are mobile telephones, pagers and facsimile machines, all adaptable technologies and with no Chinese-language software problems to be solved. So the Hong Kong market is rather stretched between high-end demand for sophisticated information and medium and high-speed data transmission and processing, and low-end demand for flexible and inexpensive voice and image transmissions.





The intriguing challenge for Hong Kong is how it develops the use of middle range information technologies, such as information services, inter-active consumer services, and perhaps most important of all, business applications of these technologies - for instance, the design of software, the manufacture of components such as visual display units, or the marketing of transactions technologies. Hong Kong shares with Singapore, South Korea and Taiwan the need to develop both a production and usage capability in this intermediate range of information technologies, as a way to accomplish the transition to a higher level of value-added production in its manufacturing and service industries. In the case of Hong Kong, with political uncertainties about its future looming, this is especially important. Multinational capital can leave Hong Kong as easily as it came, and only the sound underpinning of a productive economy will guarantee a stable economic future.





Information Services and Hong Kong as a Regional Hub


Each of the dragon economies faces the problems of the transition, and each is tackling it in their different way. In Asia, only Japan overshadows them in the scale of infrastructure, while in approach Singapore, South Korea and Taiwan all have more similarity to the Japanese pro-active emphasis than the ‘positive non-intervention’ which characterizes Hong Kong’s philosophy.�  But while the size of the Japanese economy ensures that it dominates the information markets of East Asia,� by comparison Hong Kong’s infrastructure remains impressive. For instance, while Japan’s telephone network operated 58 million lines in 1992, compared to Hong Kong’s 2.8 million, according to the World Telecommunication Development Report,� these figures represented 47 mainlines per 100 inhabitants in Japan and 49 mainlines per 100 inhabitants in Hong Kong. Singapore operated 42 million, Taiwan and South Korea 36 million each. In the same year mainland China operated just 19 million, but China’s rate of build-out tops twenty per cent per annum and by the year 2000 China aims to reach nearly 10 telephones per 100 inhabitants nationwide, and between 30-40 in the major cities. 











Table 1


Mainlines Per 100 Population, 1992


			Territory  			Teledensity


			China				1


			Hong Kong			49


			Japan				47


			Singapore 			42


			South Korea			36


			Taiwan				36








Where Hong Kong has perhaps lagged is in the provision of high-speed data circuits, although Hongkong Telecom’s (HKT) view until recently was that the pace of build-out of ISDN and data-circuits above 9.6 Kbt/s should be market-driven. The problem with this view is that it builds in a time lag between the manifestation of demand and supply. It is interesting to observe that once it became clear three new entrants were to be licensed to compete against HKT the company soon launched a major offensive in the provision of optical fibre cable to major business premises, and locally 64 Kbt/s circuits became more readily available. 





Hong Kong Telecom provides these circuits as packet-switched services (PSS) and direct digital services (DDS - private leased circuits) and circuit-switched services (CSS - a form of PSS which pools packets of data from different senders down a common transmission path) under the name trade-name Datapak. In 1991 nearly 30,000 lines were in service for a population of 5.7 million (1991 Census), or one for every 193 inhabitants. By contrast, in 1991 in  Japan over 300,000 were in service for a population of 123 million, or one for every 410 inhabitants. In Taiwan there was one for every 426 inhabitants, and in South Korea one for every 1000.� In China by the start of 1995 there were around 4,000 subscribers for leased circuits in the Digital Data Network (DDN) which was opened in October 1994. The DDN reaches into 22 capitals of China’s 30 provinces, municipalities and autonomous regions providing 3,360 ports, and 20 cities now have their own local DDN network .� In addition, Chinapac, a packet-switched network, covers over 600 cities and provides over 6,000 ports. So it is clear that in the provision of data circuits Hong Kong compares very favourably with most other Asian economies, but North American companies still find Hong Kong not state-of-the-art. 





Table 2


Population Per High-Speed Data Circuits, 1991


			China				na


			Hong Kong			193


			Japan				410


			Singapore			na


			South Korea 			1,000


			Taiwan				426





In stark contrast to Hong Kong’s approach is Singapore’s, where the government virtually decrees that the National Computer Board’s National Information Infrastructure (NII) will be built as part of the IT2000 programme.� But to make comparisons meaningful they need to be examined in context, and it is by no means the case that Hong Kong and Singapore, alike in so many ways, necessarily share everything in common. In particular the geo-politics of the two territories are different. Singapore, sandwiched between two states which have a recent history of regarding Singapore with suspicion and resentment,  has a balancing act to perform: to protect its viability as an independent state while relying more and more upon shifting its manufacturing and investment to surrounding countries to maintain Singapore’s competitive advantage in regional and world markets. The Singapore government believes it has little choice other than to hothouse its transition to an information economy.





Hong Kong, by contrast, has never been an independent state, has never had a ‘corporate identity’ to the same degree, has been accustomed to continuous inward migration from the mainland and onwards and outward migration to Africa, America, Australiasia and Europe, and from 1st July 1997 will change sovereignty. This is not to argue that Hong Kong does not have an identity of its own. It has a very strong one, but many local observers would date this transformation to within the past twenty years during which period the majority of Hong Kong citizens were born in the territory. The balancing act Hong Kong has to perform is not about its viability as a state, underpinned by economic independence, but between an economic system that is open and therefore continues to attract world capital on the one hand, and managing an integration into the economy of Greater China on the other. This balancing act is likely to rise rapidly up the  agenda of the new administration of the Special Administrative Region (SAR) of Hong Kong and its Chief Executive.





Hong Kong is constantly being compared to, and contrasted with, Singapore. Without doubt the two look over their shoulders at each other, aware that they are competing for multinational companies to choose them as centres for their regional operations and as hubs through which to route their international communications. Each has its geo-political advantages and drawbacks, and in terms of information infrastructure they stand in close comparison. Hong Kong has always had the edge, both on price of telecommunications services and capacity of international circuits through satellite and more recently over submarine optical fibre cable (see J.Ure, ed.1995, for regional details) but Singapore’s emphasis upon building the Intelligent Island is likely to narrow the remaining gap. Two possibilities suggest themselves. The first is a greater sub-regional focus, as Singapore strengthens its role as gateway to Asean countries and Hong Kong its gateway role to mainland China. The second is the decline of the concept of hub as network facilities get built-out across developing Asia, sub-nodes spring up, by-pass of public networks occurs, self-provisioning by international corporations and alternative networks develop, and distributed networking becomes the communications new order. Already the economics of traffic routing has become less and less distance-dependent and more and more determined by competitive network pricing





Information Markets and the Marketing of Information in Hong Kong 


The Hong Kong government’s approach to information technology promotion is to fund research and development seedmoney for academic and private sector projects through bodies such as the Research Grants Council, Hong Kong Applied Research and Development Funds Ltd, the Industry and Technology Development Council (ITDC), the Industry Technology Centre, the Vocational Training Council, the Hong Kong Productivity Council, and so on. The emphasis is upon supporting public sectors such as education and medicine, and the private sector in areas such as trade information and the transfer of technology and skills training. 





The building of the public telecommunications network infrastructure is left entirely to the private sector, which until 1st July 1995 was the exclusive domain of Hongkong Telecom (HKT), but now includes three new Fixed Telecommunications Network Service (FTNS) licencees, Hutchison Communications, New T&T Hong Kong - part of the Wharf Holdings group which in 1993 was granted a three-year exclusivity period to build out the territory’s first cable TV network - and New World Telephone. The already very high level of telephone penetration in Hong Kong (see above for Asian comparisons) makes market entry for the three new FTNS licence holders a difficult task. Revenue-sharing with Hongkong Telecom International (HKTI) for incoming and outgoing traffic will provide the bulk of revenues in the early years, but imaginative marketing of personalized and value-added services along with new tariff-packages will be required to make inroads into the domestic market. It can be expected that the new FTNS service providers will pay particular attention to business services, such as high-speed and broadband integrated data, image and voice transmissions, file-transfer and transactions technology services, such as video-conferencing, data and telephony by e-mail, service reservations systems, home banking and shopping, and so on. New T&T and Wharf Cable are together likely to offer a packaged service. 





In addition Hong Kong boasts one of the world’s highest penetration rates for mobile telecommunications. For example, there are around 600,000 cellular subscribers, or roughly one for every ten people, and considerably more pagers. HKT, through its subsidiary CSL, Hutchison and New World are all likely to leverage their mobile services in their competition for fixed-wireline customers. Since there is no local call charging, revenues from fixed-wireline services arise almost entirely from access charges (monthly rentals) whereas cellular revenues arise mostly from the sale of handsets, monthly rentals and airtime usage. Capacity constraints in the face of rapidly growing demand has allowed operators to maintain very high handset prices - for example, top-of-the-range GSM handsets cost around US$1,300, although three years ago analogue handsets could cost over fifty per cent more than that - and therefore a rapid recovery of build-out costs - but as handset prices slide revenues will increasingly depend upon airtime usage, especially after the introduction of  personal communications networks (PCN) or systems (PCS) and the migration of customers into the use of value-added services, such as personal numbering. Personal numbering will apply across the wireline-wireless systems of any one operator, and will inevitably call into question the dichotomy between zero-tariffed domestic wireline calls and tariffed domestic wireless calls. To capture PSTN - cellular traffic operators currently charge cellular users for incoming as well as outgoing calls. 





The domestic telecommunications markets have been liberalized, and value-added service providers who only operate private networks, or otherwise lease circuits from a public network operator, do not require a telecommunications licence to trade.� International value-added network services, IVANS, have also been liberalized and the definition of what constitutes an IVAN - for example, store and forward voice - is being extended.





Providing value-added services in Hong Kong is a highly competitive business, and is limited by the skewed industrial structure. As noted above, small and medium-sized businesses are not major users of on-line databases. Estimates of  the penetration of PCs vary. Survey Research Hong Kong Ltd. estimates 968,000 individuals aged 15 and over have a PC at home. A survey by the Telecommunications Research Project (TRP) of the University of Hong Kong  found 27.5 percent of  households have a PC, which extrapolates to around 400,000 households, and Graham Mead and Associates for Datapro (Hong Kong) estimated business computers by the end of 1994 to number around 500,000. But very few of these PCs are networked. In the TRP survey, of homes with computers no more than 20 per cent of respondents could confirm that their computer had a modem aboard - a further 18 per cent were uncertain. The total number of PCs hooked up to Datapak services, the primary means of public networking in Hong Kong, may be no more than 50,000. 





Alber’s� study of videotex systems in 1985 suggested four stages of development. The first, which he dates to 1983, consists of transmissions to dumb terminals, or VDUs (Visual Display Units). The second, 1984-88, spawned intelligent terminals in the form of PCs with software applications. The third, which he dated 1988-92, would see the growing availability of micro-computer power, with multiple ports for distributed terminal processing. The growing popularity of LANS and host-server configurations, and open network architectures, would create a spectrum of interactive possibilities. The fourth stage, which he anticipated to start around 1992, involves multi-media networks, such as cable TV and telephony combined, Video-on-Demand and computer applications. Alber was spot on with his predictions. In Hong Kong stage four arrived in 1994, a trifle later than the USA, with cable TV and trials of VOD. Stage one was an experiment by the Hong Kong Telephone Company in 1982 with a videotex system called Viewdata. It never succeeded, despite an early emphasis on financial information. 





Starting in 1985, stage two was also developed by the Hong Kong Telephone Company as Datapak, a service of dedicated and dial-up data lines to corporate customers with PCs terminals. Datapak remains the generic name for a range of data services, to which have been added ISDN transmission rates for corporate clients that require them. A fleet of interactive services, largely financial in nature, are marketed under the name Spectrum. Stage three, the era of distributed networking, has been confined to the largest of corporate enterprises, such as the dealing rooms of the large banks and securities houses, to wholesale and retail chains, to shipping lines and airlines, and to specialist users, such as travel agents. The closest the Hong Kong government has come to promoting networking is through its support of Tradelink, a consortium of leading corporations which has been franchised to operate an EDI gateway - Community Electronic Trading Service or CETS - between government departments and companies applying for certain types of trade documentation, such as Restrained Textile Export Licences which are issued under the Multi-Fibre Agreement, or MFA. 





In sharp contrast to Singapore, Hong Kong’s approach is to phase in EDI gradually, a policy which seems to reflect a non-urgent approach within the government itself towards the adoption of information technology. Within the government the Information Technology Services Department (ITSD) - elevated to department status following the 1991 Financial Circular (No.4/91) “Computerisation” - co-ordinates technology adoption strategies, with the primary aim of promoting civil service efficiency. As of early 1995 only two government databases - a law data base and a land registry data base - were on-line to the public outside government offices, and decisions to make future services on-line to the public, or to the business community, rest solely with the departments concerned and the government’s Finance Branch, which has overall responsibility for any costs or revenues that may result. Two principal members of the ITSD summarized the policy succinctly in 1992. 


	“...no preferential treatment to the information technology sector 


	has been given. The use of information technology in Hong Kong is 	requirement-driven rather than coordinated and promoted by the 


	Government, apart from promotion through its own consumption.


	Such a stance is welcomed by the community and the IT industry 


	at large.” �





Stage four is now on Hong Kong’s horizon. Wharf Cable has begun MMDS - Multi-point Microwave Distribution Service - television transmissions and by 1996 aims to have a fully developed cable TV network installed. Hongkong Telecom is running trials of Video-on-Demand. The three new entrants to the telecommunications market - each issued with a FTNS, or  Fixed Telephone Network Services, licence - will be adding to the broadband value-added services available. Wharf’s New T&T, in addition to broadband business services, will look towards the interactive home services market services. Hutchison Communications is to build an SDH - Synchronous Digital Hierarchy - network offering high-capacity data transmissions to the business sector suitable for operations such as high-speed file-transfer and video-conferencing, and will explore ways to integrate the mobile services of Hutchison Telecom into the network. New World Telephone have yet to announce specific plans, but besides trying to win a share of international traffic, it seems the strategy will begin by offering a range of personal communications services, such as voice-activated directory inquiries, voice and fax-mail box and secretarial services, based upon state-of-the-art technologies and intelligent networking.





Hong Kong’s information markets are mainly at stages two and three. The service providers fall into three categories: information service providers using either their own networks or leased circuits from Hongkong Telecom; gateway operators offering alternative access to the Hong  Kong Telecom International gateway, or direct overseas access through leased circuits; and CUGs, or closed user groups, who operate services over CCTV - Closed Circuit Television - or over LANS or WANS or over leased circuits, and who may also serve members of the public who use their facilities. 





The term CUG originally implied an exclusive principle, but as the technology extends the functionality of electronic systems to the customers of the CUGs, the boundaries of exclusion begin to disappear, and the distinctions between public and private break down. Examples of CUGs include users of proprietary EDI systems, such as shipping companies and some garment suppliers; electronic banking networks, such as SWIFT, the interbank financial network, and the ETM and JETCO ATM networks of Hong Kong banks, as well as CCTV screens providing financial information to customers; CRS - Customer Reservation Systems - operated by travel agencies and airlines, systems such as ABACUS, SABRE and GALLILEO. These CUG information networks have the potential to develop beyond the stage two limitations, to stage three interactive networks. For example, Hexagon, the Hongkong Bank’s electronic banking network, which has in excess of 35,000 users,� already allows ‘home’ or ‘corporate’ banking to take place, and other banks, such as The Standard Chartered, are following suit. In a similar way, CRS systems are extending into the offices of corporate customers who can key-in their travel and reservation requirements. It is already possible to book and pay for cinema reservations by telephone using voice-messaging, and it is only a small technological step to provide on-line systems which permit ‘home shopping’ for almost any item. 





Gateway operators are service providers who offer access to overseas databases and services on the Internet, including e-mail. Since 1994 the number of Internet gateway licence holders has jumped from three to over twenty.� Hongkong Telecom’s CSL-Spectrum is the dominant operator, but others, such as AT&T’s EasyLink�, Motorola’s Mobile Data, and Hutchison Information Services (HIS) offer a range of services, including access to systems such as CompuServe.





The market in Hong Kong for information services is mostly for financial news, currency  and stock market price movements. Hong Kong has over one and a half million pager users, many of whom can receive basic price movement information on their display units. The same is true for many of the cellular mobile phone users (see Part Two for numbers.)


But for the more dedicated and professional followers of stocks and financial prices, who range from small local stock broking firms to the dealing rooms of international securities houses and the big banks, the key sources of information come from resalers of Hong Kong Stock Exchange (HKSE) quotations, for local news, and from the international agencies, such as Reuters, Telerate, Bloomberg, Knight-Ridder and Quotron for overseas news. An estimate � in 1993 concluded there were around 40,000 terminals in Hong Kong receiving HKSE information, being served by companies such as First Electronic, AFE, ABC Communications, Financial Telecom, and numerous others. 





These companies segment the market between them, some aiming at professional business users, others at local people who wish to follow the value of their personal savings and investments. Their marketing methods reflect these market segments, some systematically approaching listed companies, others relying upon mass marketing techniques, such as direct mailing, cold calling, and road shows. The marketing efforts are intensive, prices are competitive, and market differentiation through product and service innovation is a continuous process. These efforts are testimony to the vitality of information markets in Hong Kong, but also to the concern that existing markets are reaching saturation levels. 





As financial on-line service providers find ways to innovate with multi-media applications continued growth in their markets is likely, and the strong growth in the use of Internet further testifies to the potential demand for on-line information services. One potential use of Internet is for the marketing of information, including commercial advertising, and although it is in its infancy in Hong Kong at least one major advertising agency, J.W.Thompson, has set up a specialist unit to create WorldWide Web sites for clients. Currently other advertising and public relations agencies offer the service on a contract-out basis. One industry source estimated between 400-500 Hong Kong-based companies are using Internet for promotional purposes. The spread of Internet in China (see below) will eventually open-up this market also, but as yet commercial operators are not established in the PRC. China is still a recipient of information, not yet a significant vendor. 





 But it needs to be said of online services in Hong Kong, that as a commercial application, and beyond proprietary systems, it seems that the predominance of small and medium-sized enterprises in the structure of  territory’s economy dampens demand. For example, the Hong Kong General Chamber of Commerce abandoned an effort to run an on-line trade information service after a poor response. On-line services have to be paid for, and until their value is perceived to exceed the cost of sending a researcher or courier to the library to check through hardcopy information folders, or buy the relevant pamphlets,  local companies will be slow to take up the service. The Trade Development Council efforts to promote an on-line trade information service, TDC-Link, is only successful because it remains for the time being a subsidized service. It has doubled its subscribers in two years, but is still only around the 5,000 mark. The role of the public sector as a means to nurture information services in their formative years is well established, as the history of Internet illustrates. In Hong Kong the most successful Internet operator so far has been Hong Kong Supernet which is run from The Hong Kong University of Science and Technology, and has branched out into commercial operations. Another example is the Law On-Line Database project of The University of Hong Kong which has also branched into commercial services, offering access to the laws of Hong Kong and China, and other related socio-economic databases. 





What is most likely to radically alter the saturation levels of the future is the advent of a new generation of information technologies which change the way in which people customarily acquire and use information - where the term ‘information’ itself takes on a wide variety of possible meanings.�  And given Hong Kong’s relatively laissez-faire approach to technological innovation, the new information technologies will  need a regulatory environment in Hong Kong which allows them to diffuse in the most effective and efficient way. For example, currently Internet access service providers require a PNETS (Public Non-Exclusive Telecommunications Service) licence, and while this costs little and is easily obtained, it implies a per minute dial-up access charge to HKT. The charges involved are small, but the implication that Internet could be used either as a substitute for telephony (e-mail) or as an alternative telephone system (using the PC as a multi-media telephone) places service access providers in an ambiguous position mid-way between being information service providers (ISPs) who do not require a licence, and telecommunications service providers who do. Further, by requiring Internet service providers have licences raises the issue of curtailing their activities by withdrawing their licences. Hong Kong’s regulator, OFTA, has indicated a long-term aim of replacing the current licensing system with a class licensing system which would permit any registered operator the scope to develop a business subject only to the general laws of the territory. It is to be hoped that 1997 will not see any substantial change in this policy direction.





Part Two: Information Services and Technology in China


China’s entry into the Information Age is a moment of enormous importance. It has been on the cards for quite some time, but was held back by a number of factors, including Cocom� restrictions on high technology exports to the PRC and, until recently, the lack of an electronics industrial base in China. The official estimate of the number of computers in Mainland China for 1994 is no more than 2 million, a rise from 3,300 in 1982, which, ignoring replacement, is an annual increase of less than 200,000. But the pace is now accelerating rapidly, with the increase in 1994 estimated at 700,000 and forecasts for 1995 of over 1 million. (By mid-1995 there were estimated to be at least 2.5 million installed computers). Currently foreign companies capture around 80 per cent of the market, but the powerful Ministry of Electronic Industries (MEI) is attempting to regroup local production around fewer, larger consortia to foster local design and manufacturing capability.� 





The Open Door policy created the first set of conditions to encourage electronic communications. The Special Economic Zones were export-oriented and designed to attract foreign direct investment. This stimulated the need for reliable communications with the outside world and with local authorities responsible for planning investment facilities, granting currency and tax concessions, issuing trade documents, and so forth. The current wave of state enterprise reform will create the second set of conditions to encourage the wider use of telecommunications and, in particular, data communications. China’s top-heavy state enterprises are vertically-integrated organizations which rely upon the slow permeation of  consultation and orders from top to base and back again. Socialist market economy reforms create two outstanding communications needs. First, external information about factor and product markets. Second, internal information to co-ordinate different parts of the organization. Because the process of disengagement from the state will be slow and incomplete there is a third need: communications with the state at national, and especially at local level. 





Ninety per cent of computers are still purchased by state bodies, and forty per cent are sold to the banking and financial sectors, but increasingly personal computers will be sold to persons rather than organizations. Currently it is estimated by the MEI that just over 100,000 are owned by families, or less than 0.05 per cent of all computers in China. Around 30 per cent of office computers are internally networked, but less than 2 per cent are networked through modems to the outside. Few could be since China has less than two telephone lines per 100 inhabitants, although this figure is slightly misleading. In the major cities ‘teledensity’ is between ten and twenty and by 2000 China aims to have installed thirty-forty telephone mainlines per 100 inhabitants in the metropolitan areas. Even if these computers were all networked, of the 800-1,000 data-bases in China, probably no more than ten are truly on-line, and as JojoTam� has pointed out, most data-bases in China are poorly arranged for searches and retrieval, interfaces are not well planned, navigation often requires many different levels, and while they may have connection to small networks these “are often restricted to institutional use.”





But giant strides are being made from all three directions: telecommunications, computer and micro-processor manufacturing, computer networking. The Ministry of Posts and Telecommunications (MPT) has built a national X.25� packet-switched network known as Chinapac, and cut-over in October 1994 the first phase in the national digital data network, Chinaddn. This network is embedded in a matrix of optical fibre cables which run East-West and North-South, so far linking 21 provincial capitals and municipalities, fourteen of which had also cut over local DDNs. Guangzhou has been added to Beijing and Shanghai as the third satellite earth station gateway for international business services, which provide high-speed data leased circuits, in addition to the optical fibre cables linking Mainland China to Hong Kong, Japan, South Korea, and soon to East and West Europe via Central Asia, and the Middle East and the Mediterranean by the FLAG submarine cable. However, the MPT’s monopoly over international telecommunications probably means that call-charges for on-line services will remain prohibitive for some time to come, while leased circuits may not be as easily available, or as cost-effective, as they should be. The MPT’s domestic monopoly has been broken, at least on paper, by the entry of LianTong (United Communications) and LianTong has made no secret of the fact that it would like to compete for international traffic. 





China’s computer research industry is being given highest priority. In 1988 the State Science and Technology Commission launched the ‘Torch Programme’ to encourage the commercialization of science-based industries and adopt a more flexible attitude to foreign partnerships, and after a series of false starts the MEI was placed in charge of the revitalization of the hardware and software industry. On the research front, Zhongguancun, a suburb in the Northwest of Beijing and home to Peking and Qinghua Universities, as well as many research institutes and laboratories, has been designated by the Chinese Academy of Science as China’s Silicon Valley. It certainly contains the greatest concentration of human computer science skills. According to Hui and McKown� in 1993 only five computer and micro-processor companies were capable of large-scale production (China Great Wall Group, Legend Group, Changjiang Group, Langchao Information Industry Group and the Yunnan Electronic Equipment Factory) but now others such as Stone and the Huasheng Group are expanding rapidly, albeit increasingly in partnership with foreign companies.





Computer networking in China is a recent development. Cindy Zheng� provides a useful guide. In 1987 the Chinese Institute of Computer Application, under the MEI, founded CAnet, an X.25 e-mail network, with the University of Karlsruhe in Germany. CAnet was registered with the US Network Information Center in 1990. These connections gave limited access to Internet in China. More far-reaching is the Chinese Research Network, CRN, an X.400 network (an address and envelope sub-standard of X.25), managed by the North China Institute of Computing Technology in Beijing, which networks around fourteen universities and research institutes across China and provides e-mail connections to European Research Networks (RARE). CRN also has e-mail connections to Hong Kong colleges, and Internet, via Baptist University’s Computing and Telecommunications Services Centre. 





Another link is between the BEPC (Beijing Electron-Positron Collider) of  the IHEP (Institute of High Energy Physics) and CERN (Centre d’ European Research Nuclear) and the SLAC (Standford Linear Accelerator Center) at Standford University, California. With the support of the NSFC (National Science Foundation of China) IHEP is also providing e-mail and access to international data-bases for China’s physicists. But perhaps the most important connections are coming through the National Computer Networking Facility of China, or NCFC. Originating as a collaboration between the Chinese Academy of Sciences (CAS), the Beijing University and Qinghua University, it is extending nationally as Cernet (China Education and Research Network) with the backing of the State Planning Commission and the State Education Commission, and will provide widespread academic Internet connections. The Hong Kong node is City University. 





Internet is now also being offered to private citizens by China Telecom, as the national network is now know, and by International United On-Line which is a Chinese joint venture with Beijing Telecoms. Other Chinese companies are applying for similar permission to run services. Theoretically, modems have to be registered, but only with Telecom. Besides private networks run by international companies, for example IBM and Motorola, over IPLCs or international private leased circuits, Internet users go through one of the three MPT gateways, and the circuits are carried to the USA through US Sprint. An MEI source estimated 100,000 users by the end of 1995, the vast majority of them through the academic and scientific networks.





Internationally, China is slowly but surely going on-line. Domestically the process is still hampered by the lack of  PC penetration and of  suitable data-bases, but the logic of state enterprise reform and social market economy will fuel China’s drive towards an information economy. Other drivers will be the needs of public sectors, such as education and health care, and the private household sector’s desire to consume the products and services made available by cable TV and videotex by telephone/TV cables. 





Part Three: Conclusion: China and Hong Kong Information Exchange


There is no need to emphasize the importance of cross-border trade-in-services and information between the economies of Mainland China and Hong Kong. Hong Kong is a service economy, and Hong Kong’s competitive advantage, and strategic economic value to China, lies precisely in the fact that Hong Kong can process and generate information efficiently and creatively. This maintains Hong Kong not just as a business services centre and hub for telecommunications, but as a centre of human resources, of innovation and a testing ground for new technologies.





Undoubtedly as China’s information sector grows, on-line services between China and Hong Kong will grow. Modern telecommunications make this a potentially cheap and universal possibility. Indeed modern switches are no more than large computers, permanently running, and the marginal cost of switching an incoming to an outgoing circuit is practically zero, while digital data speeds have transformed the economics of transmission, with costs virtually independent of distance. This has interesting implications for the  economics of on-line data services. Producing and maintaining a data-base is costly, but reproducing it for subscriber access is almost costless. This destroys any direct link between costs and usage, and leaves pricing as indeterminate. 





Developing a market demand by commercial sector and by service will require a flexible attitude towards the pricing of information, yet without the prospect of high returns the development of an Asian information industry could be slow. Regional fears centre around the domination of market access by powerful and information-rich Western media-technology groups who are viewing the Asian markets as underdevloped but as having enormous potential. The challenge will be, on the one hand, for Western info-technology companies to ‘localize’ their operations, adapt - and transfer - their technologies and create a market for local Asian data sources; and on the other, for Asian societies to leverage the development of their public sectors, such as education, medicine, law and economic administration, which are simultaneously generators and devourers of information by the ton, to build-up their own data-bases and make them publicly available at reasonable cost. The commercial sectors, such as banks, transportation companies, wholesale and retail distribution chains, news agencies, will be the first to respond to the former, while the whole of society can benefit from the latter. This is one area where some degree of optimism may be in order: economic and social efficiency can go hand-in-hand with the development of a more free and open society. 





References





A.F.Alber, 1985. Videotex/Teletex: Principles and Practices. New York: McGraw-Hill.





Huber, P.W. 1987. The Geodesic Network 1: 1987 Report on Competition in the Telephone Industry. Washington D.C: US Department of Justice, Anti-Trust Division





Huber P.W., M.Kellogg and J.Thorne. 1992. The Geodesic Network 11: 1993 Report on Competition in the Telephone Industry. Washington D.C: The Geodesic Publishing Company.





ITU, 1994. World Telecommunication Development Report. Geneva.





E.Kuo and K.C.Ho eds. 1995. Heralding the Information Age: Videotex Development in the Asia-Pacific. Singapore: AMIC.





Noam, E.and S.Komatsuzaki, D.A.Conn eds. 1994. Telecommunications in the Pacific Basin: An Evolutionary Approach. Eds. Oxford University Press.





Ure, J. ed. 1995. Telecommunications in Asia: Policy, Planning and Development. Hong Kong University Press.


� See Huber, P.W. 1987. The Geodesic Network 1: 1987 Report on Competition in the Telephone Industry. Washington D.C., US Department of Justice, Anti-Trust Division; and Huber P.W., M.Kellogg and J.Thorne. 1992. The Geodesic Network 11: 1993 Report on Competition in the Telephone Industry. 


� Hong Kong Government Industry Department Report on the 1994 Survey of Regional Representation by Overseas Companies in Hong Kong. (1994)


� By comparison, around 3,000 multinationals use Singapore as a hub, according to Singapore Telecom Annual Report 1992-3, p.7.


� The term ‘positive non-intervention’ was first coined by senior government official Sir Hadden-Cave, P. 1989. Introduction. In The Business Environment of Hong Kong. ed. Lethbridge, D.G. Hong Kong: Oxford University Press. For further discussion see Day, J.J. ‘Hong Kong’ in Telecommunications in the Pacific Basin: An Evolutionary Approach. Eds Noam, E.and S.Komatsuzaki, D.A.Conn. Oxford University Press.  For a detailed account of what it means in practice,, see Chen K.Y. and K.W.Li (1991) ‘Industrial development and industrial policy in Hong Kong’  in Industry and Trade Development in Hong Kong. Eds. Chen K.Y. and M.K.Nyaw, Y.C.Wong. Hong Kong. Centre of Asian Studies, University of Hong Kong. 


� A report by CIT, a UK-based consultancy company, forecasts the market in value-added services in Asia will grow from US$800 million in 1993 to US$2.89 billion by 2003, and of this one-third will come from managed data network services in Japan. See Asia-Pacific Telecommunications January 1995, p.3


� International Telecommunications Union, 1994.


� Rather typically, Singapore Telecom fails to provide comprehensive information, an irony for a carrier in an Intelligent Island. The World Telecommunication Development Report (ITU, 1994) estimates only 460 lines, or one for nearly 6,000 inhabitants, clearly a gross under-estimate, but its estimates for Taiwan and Hong Kong are also too low by at least half. (The figures in the text for Hong Kong and Taiwan are derived from annual telecommunication reports.)


�  See China Posts and Telecommunications 1994 Annual Report. Ministry of Posts and Telecommunications, Beijing; also Asia 25 April 1995, p.8, Pyramid Research, Cambridge, MA.


� Like Singapore and for similar geo-political reasons, the other two little dragon economies, South Korea and Taiwan, have pursued supply-side driven industrial strategies in contrast to Hong Kong’s more demand-side marketing approach. But the role of the state administration should not be under-estimated in Hong Kong’s success - although it usually is by ideological economists. 


� Sometimes a distinction arises in the literature between VANS - value-added network services - and VAS - value-added services. The latter offer services over a network leased from the former.


� A.F.Alber Videotex/Teletex: Principles and Practices (New York: McGraw-Hill, 1985)


� C.C.Greenfield and E. Lee ‘Government information technology policy in Hong Kong’ in J.King ed. Informatization and the Public Sector: Special Issue v.2.2 1992 (pp.125-132)


� See ‘Jumping the Queue’ Banking World Hong Kong, January 1995, (pp.20-21)


�  In an incident both farcical and notorious in early 1995 police raided seven of the eight Internet service providers, closing them down and seizing files of customer records. Despite vague references to investigating possible computer crime - no subsequent charges were brought - apparently the only common factor was the operators were not holding  Public Non-Exclusive telecommunications Services (PNETS) licences. The only effect of holding a PNETS licence is, theoretically, to interconnect with HKTC’s PSTN at 9 cent per minute. Now Internet services operators do hold PNETS licences, but no interconnect charge is enforced. The future of the PNETS licence is being reviewed.


�  Begun in 1991 as the joint venture Hutchison AT&T Network Services (HANS), in 1994 Hutchison sold their share to AT&T. Hutchison also withdrew from their joint venture with Motorola in Mobile Data. This underscores the lack of a strong commercial market for data services in Hong Kong.


�  For an overview of on-line information services in Hong Kong see  J.Ure ‘Videotex in Hong Kong’ in E.Kuo and K.C.Ho eds. (1995) Heralding the Information Age: Videotex Development in the Asia-Pacific. AMIC, Singapore.


� Contemporary contrived terminologies include ‘info-tainment’ and ‘edu-tainment’.


� Coordination Committee for Multilateral Export Controls.


� According to the China Daily, 18-24 December 1994, China had over 6,000 computer enterprises with a capacity of 2 million sets, and employing 250,000. Sales of  local production are forecast to reach US$4.45 billion, and of foreign products US$4 billion during 1995. But there are doubts about the ability of local producers to compete and many are turning to partnerships with overseas suppliers.


� Jojo Tam, Chan Chi Ming and Arthur C.H.Chang ‘Developing China’s Information Network- An Experience of Hong Kong Law-On-Line Database Project’ AIC 1994 Asia-Pacific Telecommunications Forum, 26 October 1994, Shangri La Hotel, Beijing, China.


� The international communications standard X-series are recommendations for data communications protocols for the interconnection of different networks and network equipment.


� Saiman Hui and Hilary B.McKown ‘China Computes’ The China Business Review, September-October 1993.


� Cindy Zheng ‘Opening the digital Door: Computer Networking in China.’ Telecommunications Policy, April 1994.





�PAGE  �








�PAGE  �26�








�PAGE  �








�PAGE  �26�














