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Abstract:  This paper examines the demand of IT market and IT usages by Chinese firms during the IT booming in past five years. After decomposing the IT market into hardware and software use and adoption, I find that the IT industry experienced a rapid growth rate and the IT hardware played an absolute leading position with over 70% of the market share. For whole China’s business society, the informationization level has been improved a lot based on the continuous investment increase on IT products since 1998. Moreover, the application of IT and e-commerce in Chinese firms is in the beginning stage, but the popularity is quite fast.
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1. Introduction

Over the past ten years, the most noticeable characteristic of China’s industrialization is IT industry’s replacement of traditional textile sector to be the biggest manufacturer and enjoy the most rapid growth rate. Production of IT industry in China amounted to 253.61 billion yuan in 1995. Just seven years later, by 2002, the figure rose to 1142.68 billion yuan, or 3.5 times as much as that in 1995.

Clearly, rapid growth of IT industry must be based on the domestic demand for IT products. From 1995 to 2002, ICT production value of China has increased from 308.29 billion to 1651.78 billion yuan, with a 4.36 times increase. In the period, China’s information infrastructure has been rapidly improved, which stimulates a continuous growth of social demand for IT products.
The rapid growth of IT industry in China can be attributed to the following two critical strategies: First, the liberalization of investment and trade encouraged FDI to pour into IT sector. Chinese government drew a lot favorable policies attracting multinational corporations to set manufacture base in China for the import of capital and technology, two kinds of sources in lack in the development of Chinese IT industry: for the acquisition of world market by exporting IT products and also for the combination of China IT industry with the global system from the very beginning of development so as to keep the information technology develop in the same pace with the global industry. By the end of 2005, with the import tariffs on IT products drop to zero, a fiercely competitive IT market will be formed, which should bring about the new booming of IT industry.

Second, the acceleration of IT popularity created an increasing demand for IT products. Take the sales volume of IT products for instance, computer sales on Chinese market of 2000 reached 174.05 billion yuan and the sales achieved a 35.5% growth to 235.84 billion yuan in 2002. The penetration rate of computers per centum families increased more than 2 times from 9.72% of 2000 to 20.36% of 2002, further to 32% of June 2004. Wireless telecommunication also grew fast. Cell phone users have risen from 84.53 million of 2000 to 200 million of 2002 and 400 million in June 2004. Internet users have soared from a low level of 9.02 million in 2000 to 59.1 million in 2002 and 87 million in 2004.

Closely related with the popularity of IT is the promotion of enterprises’ informationization. Firms’ improved informationized management created a substantial market for routers, servers, switches, wideband and other IT products. For manufacturing firms, the significance of IT products has transferred from simple typing or data storage on single computer to the management of daily information flow. The higher is the level of informationization, the larger is the firms’ demand for IT products.

Chinese government aggressively boosts the informationization progress of the society. Policies such as “Year of Government Online” proposed in 2000 and “Year of Enterprises Online” put forward in 2001 have significantly promoted the construction of informationization and lifted the level of IT popularity as well. IT is able to help corporations cut down costs and strengthen the efficiency of scale economies. The application of e-commerce is helpful for corporations to raise sales volume, enlarge market share and consolidate competitiveness. Obviously, an increasingly extending IT market is the most powerful pillar for IT development. The fact of IT application in enterprises implied that e-mail’s popularity
The paper is organized as follows. Section II examines the development of IT hardware and software markets in the popularization of IT in the past five years, and analyzes the main features of demand for IT products. Section III describes the IT usages by firms and application practice in the booming of internet economy. Section IV discusses the practice of e-commerce that has been taken place in the so-called e-society, and reviews the tendency and the problems on the firm’s development of e-commerce. Conclusions are contained in Section V.
2. Development of IT Markets
China benefits from explicit strategies to deploy its information infrastructures, remove constraints to efficient use, and empower the private sector to invest and provide services. The government of China is committed to building the telecommunications networks and strategic information systems that enable widespread access to information and communication for all kinds of firms and citizens.
Information technology is likely to have a large impact on China’s industrialization process and the spread of knowledge in many aspects of social life. IT would contribute substantially to trade, investment and growth. The information infrastructure has grown more than three times as fast as the total economy.

2.1 Main features of hardware market

Market scale of computers in China has extended rapidly over the past few years. The continuous improvement of informationization in domestic telecommunication and financial sector, and furthermore, the developed levels of informationization and the enormous demand of family application market have significantly promoted the growth of hardware market. In general, the basic pattern of China’s IT market is that hardware constitutes the major part, while software and information service enjoy a relatively fast growth.

 Table 1 Sales growth of computer hardware in China, 1999-2002      unit: billion yuan

	Products
	1999
	2000
	2001
	2002
	2003

	Mainframes
	58.60
	68.87
	78.92
	88.82
	103.68

	Peripheral equipments and terminals
	31.17
	27.26
	30.09
	31.92
	44.34

	Applicable products
	14.00
	18.96
	21.80
	24.25
	

	Network products
	7.78
	10.08
	11.74
	13.42
	

	Total
	111.55
	125.09
	142.55
	158.41
	160.25


Source: State Information Center and China Association of Information (SIC-CAI), 
2003 China Information Yearbook, Beijing: China Information Yearbook Press, 2003, p.28; 

2004 China Information Yearbook, p.27.
Table 1 shows the situation of scales and market share of all kinds of hardware products. The demand for computer hardware product experienced a sustained growth, with the sales of 111.55 billion yuan in 1999, 158.41 billion yuan in 2002, and 160.25 billion yuan in 2003. From 1999 to 2002, the annual growth is above 12%. Take 2001 for instance, host computers including high-end computers, PC and servers took the biggest market share as high as 42.6%. Peripheral equipments and terminal unit occupied 24.2%. It is necessary to be pointed out, 2004 China Information Yearbook changed its classification of computer products from four dimensions of mainframes, peripheral equipments and terminals, applicable products and network products into following three dimensions: computer system, peripheral products and digital products, therefore, it is not compatible for 2003 data with 2002 in Table 1.
a. Network products market  The demand for network products in China has been raised with the rapid development of informationization. In recent years, with the rapid development of society informationization, community informationization, e-government, e-commerce and other network constructions, network equipment and network products market have shown a positive tendency.

The majority of network product market constitutes of customers from financial industry, telecommunication industry and government, which contribute around 70% market need. From 1997 to 2002, major network products sales have risen by 1.5 times (Table 2).

Table 2 Tendency of network equipment market (1997-2002)   unit: 100 million

	
	1997
	1998
	1999
	2000
	2001
	2002

	Routers
	19
	23
	27
	40
	43.6
	46.2

	Ethernet Switches
	25
	30
	35
	42
	57.2
	62.8

	UNIX Servers
	/
	29.9
	39
	52.1
	68.4
	76.2


Source: China National Network Information Center (CNNIC), 2002 China Internet 
Development Report, Posts & Telecom Press, Beijing, 2003, pp. 125-136.
There are two features in the sales of China’s network equipments and products: First, rapid growth in demand. From 1997 to 2002, sales of routers have risen from 1.9 billion yuan to 4.62 billion yuan, sales of Ethernet switches have risen from 2.5 billion yuan to 6.28 billion yuan and UNIX servers got a rise from 2.99 billion yuan in 1998 to 7.62 billion in 2002. Second, leaders of the network products market have transferred from foreign manufacturers to domestic manufacturers. However, foreign brands still rank in the top part on high-end market.

Routers market  Foreign manufacturers have monopolized the routers market before 1998. In 1999, industry customers have launched constructions or reconstructions of network in a large scale one after another. Therefore, the routers have been widely used, which promoted the application of middle-end and low-end routers. Domestic enterprises raised their technology and made competence in a short time, by the end of 2002, routers made in China have taken more than 40% domestic share.
 
With the continuous development and sophistication of low-end routers marker, compared with Cisco and other foreign products, domestic routers manufacturers have reduced the difference of core chip and IOS software and other technological performance. Moreover, domestic routers manufacturers’ market share has been raised for sensitive to customers’ need, having quick reaction to the market change and being able to provide individualized solution for customers.
Switches market  Informationization of finance, government and education sectors, the enterprise online project, the construction of broadband network among cities and other factors have stimulated the fast growth of switches market.

Middle-end and low-end switches have targeted in the small and medium-sized firms (SMEs) and family users. Domestic enterprises provide mainly Ethernet switches targeting the middle-end and low-end markets. For one reason, they are accumulating technology. For another reason, a large number of SMEs are pushing their online projects, which enlarge the need for middle-end and low-end products. Therefore, domestic enterprises take the SMEs as their main target customers of switches, and play an important role in the application of media and small network.

Cisco, 3com and Avaya are still in charge of the advanced market of switches in China. With the drop of price of switches in giga size, the giga size’s replacement of hundred trillion size switches will be an inevitable result of the development of network technology, which will bring about the further development of switches market.

Servers market   As the core equipment of information network, servers have a bright prospect in the rising demand market. In 2002, the market of PC server in China reached 6.76 billion yuan. In a view of the competition frame of PC servers, domestic servers manufacturers have enlarged the market share after their improvement of technology, products, distribution and service. Servers made in China have taken over 40% of market share. Main product suppliers include Lenovo (12.9%) and Langchao (11.6%), while the main import products are HP(29.3%), IBM(21.4%) and Dell(11.7%).

Figure 1 Market distributions of PC servers in China (2002)
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Source: China National Network Information Center (CNNIC), 2002 China Internet 
Development Report, Beijing: Posts & Telecom Press, 2003, pp. 131-133.
In a view of the industry purchasing demand, demands from banking, insurance sectors were rising slowly, as the demand from e-government, education and enterprise informationization has been the major drive of servers market.

The development of network products was making a big jump with 23.9% of sales increase in 2003 in comparison with previous year, for instance, sales of switches increasing by 24.9% and routers increasing by 18.7%.
 By the end of 2003, imported network equipments and products are mainly high-end oriented. But domestic enterprises have got command of the core software and hardware technology to provide more feasible solution than foreign suppliers, and successfully transformed from “product-oriented” to “application-oriented”, so their market share has been increasing steadily.

b. PC products market   China’s computer market is enjoying a rapid growth. From 1996 to 2002, the annual growth rate of computer market is over 20% (Table 3). The wide applications of IT enable the increasing growth of PC demand. In 2000, the sales of desktop PC reached 6.69 million sets, with the production value of 47.74 billion. By 2002, the figures have increased to 9.07 million sets and 59.24 billion yuan respectively. The main reasons lying behind the growth of PC demand are as follows:

Table 3 Sales value and growth rate of Chinese computer market (1996-2002)

	Year
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Sales

(billion yuan)
	92.00
	130.00
	148.00
	172.00
	174.05
	203.36
	235.84

	Increasing rate (%)
	49.6
	41.3
	13.9
	16.2
	25.0
	16.8
	16.0


Sources: State Information Center and China Association of Information (SCI-CAI), 
China Information Yearbook, Beijing: China Information Yearbook Press, various issues.
First, the development of China’s education has heavily pushed PC market. The Ministry of Education of China has planned a 5 to 10-year scheme to enable 90% of the students around the nation to be able to surfing on the net. Therefore, a large market of PC is in need. 

Second, the rapid development of China’s information net and e-government also stimulates the increase of PC sales. 

Table 4 Number of PC per 100 urban households (set)

	
	2000
	2001
	2002
	2003

	National
	9.7
	13.3
	20.63
	27.81

	Beijing
	32.1
	45.3
	55.54
	68.31

	Shanghai
	25.6
	37.6
	47.25
	60.40

	Jiangsu
	10.7
	12.7
	19.72
	27.91

	Zhejiang
	14.0
	20.0
	27.27
	40.23

	Guangdong
	25.8
	34.6
	44.70
	56.02


          Sources: State Statistical Bureau, China Statistical Yearbook, Beijing: State 
Statistical Press, 2001, p.320; 2002, p.340; and 2003, p.363; 2004, p.
Thirdly, it is booming in family computers. The popularity of computers has driven the growth of PC sales. From the data of Table 4, take the possession rate of every 100 urban household for instance, it soared from 2.6% in 1997 to 27.81% in 2003, and the amount of family PC possession in Beijing, Shanghai and Guangdong are 68.31%, 60.40% and 56.02% respectively, which are close to the level of industrialized countries.

Fourth, exports of computer have increased from 7.53 billion yuan in 1995 to 101.01 billion yuan in 2002, and further to 165.40 billion yuan in 2003.
 
In China, domestic enterprises are leaders of the PC market, whose market share has been increasing. In 2002, Lenovo, Great Wall and Founder ranked top three in terms of PC sales. In recent years, PC product structure has dramatically changed, and sophisticated market has rocketed. Lap-top has enjoyed a rapid growth and become an important factor of the expansion of computers market. In 2003, lap-top sales reached 1260 thousand sets, increasing by 52.56% over that of 2002.
Table 5 PC sales in China, 2000-2003         unit: thousand

	
	2000
	2001
	2002
	2003

	Desktop PC
	6200
	7281
	9077
	11411

	Lap-top PC
	419
	576
	805
	1260

	PC servers
	163
	201
	235
	277


Sources: 2004 China Information Yearbook, Beijing: China Information 
Yearbook Press, p.27.
Main reasons for the rapid growth of PC notebook include: First, the price drop spurred the sales increase; second, the popularity of wireless Internet tech has boosted the demand of internet users for PC notebooks, accelerated the popularity of notebooks. Thirdly, the upsurge of informationization has also prompted the rapid growth of notebooks (Table 5).
With the progress of technology, the price of PC notebook will keep declining, and the increased popularity of PC notebook will entail a larger market demand.
c. Cell phone products  The market of mobile phone in China is in a fast developing stage. Not only the foreign enterprises have attained a desirable market performance, but also the domestic brands of cell phones have reached a breakup, becoming the major power to promote the industry development.

From 1999 to 2003, users of cell phones have increased several times. For example, new users in 1999 increased 17.96 million, and in 2003, the figure is 62.69 million (Table 6). Besides, the export of cell phone also added tremendously, in 2002, the export reached 59.81 million sets, increased by 37.9% compared to 2001, represented 5.5% of all the electronics and information products export revenue.

Table 6 Increased new users of mobile telecommunication

 and production volume of cell phones      unit: million sets
	
	1999
	2000
	2001
	2002
	2003

	Increased new users of mobile telecommunication
	17.96
	41.97
	59.54
	61.39
	62.69

	Production volume of

cell phones
	22.68
	83.51
	106.22
	131.55
	186.00


Source: www.mii.gov.cn; 2004 China Information Yearbook, Beijing: China Information 

Yearbook Press, pp.640-642.
In 2002, thirty cell phone manufacturers sold 115.09 million sets of GSM cell phone, in which 52.39 million sets were exported. Eighteen cell phones manufacturers sell CDMA cell phones 6.70 million sets, among which 2.72 million sets were exported. The output of cell phone was reached 186 million sets and 95.34 million sets were exported in 2003.
 The rapid development of China’s economy has made the need of mobile phone users further developed. In 2002, the users of mobile phone is 206 million, the popularity rate reached 16.19%. By August 2004, the users of mobile phones have doubled than 2002, reaching 315 million.

Although China has ranked first in terms of scale of communication network and the number of users, the popularity rate of cell phone remained low. Relative to population size, however, China’s mobile telecommunications networks are about average among low and middle-income countries and lag far behind East Asian economies. In July 2004, the popularity rate of every 100 persons around is 30, while that of Japan and Korea has been both over 60, therefore, the potential of cell phones is still large.

2.2 Development of Software market

In recent years, with the trend of digitalization, network and miniaturization in IT development, requirement increases for software product and service, which promotes rapid development of China’s software industry. 

The new characteristics of development of software industry is: service industry’s status reinforces with service becoming the most important competing method. Specifically, first, service market rises more quickly than software product market, namely information service market is taking an increasing percentage in software and relevant service market. On one hand, the complexity of software makes service indispensable; on the other hand, online service centering on Internet is continuously promoted, thus fostering new service markets. Second, competition on product level among software enterprises is substituted by that on service and solving scheme level, bring a revolutionary change inside software industry. At present, with clients’ demand for software enterprises going beyond pure software product to problem-solving plans, it does not work to sell software only. Meanwhile, the complexity in implementing ERP and SCM systems leads to inseparability of product and service. 

Besides, software development centering around internet and service development utilizing internet has resulted in rapid development of information service industry. With popular use of embedded software into various facilities and products, software products take more forms, largely expanding and developing scope for software industry.
The number of software had been enlarged year after year. In 1998, the sales of software was only 13.8 billion yuan, while in 2002, it increased to 50.74 billion yuan.
 In the meanwhile, revenues from software service have increased from 18.7 billion to 46.86 billion. In 2002, software sales, service revenue and export amounted to 110 billion yuan (Table 7). According to a recent survey, the sales of software will reach 210 billion yuan by the end of 2004.

Government and institute purchasing legal copy software and the increasingly strong protection of intellectual property right are two policy factors leading to sales growth of software. In a view of the features of software sales, first, software service revenue has made up the main part of software sales; second, the export of software remained low. In 2001, export of software was only 60 billion yuan, but its growth rate is much higher. In 2002, it doubled that of 2001, and in 2003 further increased by 33.55% in comparison with that of 2002.
Table 7 Situation of software sales in China    unit: billion yuan

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Sales of software
	11.2
	13.8
	18.2
	23.8
	33.0
	50.74
	82.00

	Software service 
	14.8
	18.7
	23.9
	32.2
	40.6
	46.86
	78.00

	Software export
	/
	/
	2.1
	3.3
	6.4
	12.40
	16.56

	Growth rate (%)
	/
	25
	36
	34
	34
	38
	61


Source: 2003 China’s Information Yearbook, p. 32. China E-Commerce Yearbook Editorial 

Commission, 2003 China E-Commerce Yearbook, Beijing: China E-Commerce Yearbook Publisher, 

p.34.

In recent years, the rapid growth of software is closely connected with the wide application of IT products. “Year of Government Online” of 2000 and “Year of Enterprises Online” of 2001 and other popularity projects enable the government and companies to promote the software market by using the system incorporated software, and also enable the enterprises specialized in system incorporated software to enjoy a rapid growth. For example, enterprise specialized in system software increased by 500 units and the sales revenue of system incorporated software reached 23.45 billion yuan in 2001 and increased to 53.00 billion yuan in 2003.
It was surprised by many observers that China’s software output has been produced a greater volume than India’s since 2002.
 The data shows that China’s software share in global market accounted for 1.92% in 2002 and 2.58% in 2003 respectively. 

    Software industry is highly favored by the central government as well as local governments. State Council of China issued No.18 Document: Several Policies in Encouraging Development of Software Industry and IC Industry on June 24, 2000. The sixth clause says that software enterprises set up inside China can share beneficial policy in income tax. After identification, newly established software enterprises may share the beneficial policy of “exemption for two years and halving for three years” from the year they begin to make profit. In 2002, central government issued Action Plans in Prospering Software Industry and stated that measures like setting up software export bases will be taken to promote the development of software industry. In addition, software parks around many cities are also set up and benefit in land-leasing is given to software enterprises in the parks.

More importantly, software industry belongs human capital-intensive sector. The essence of software export is human capital export. The development of software export industry in China can be attributed to national accumulation of human capital. Large amount of software enterprises were set up depending on students majoring in science and engineering trained in universities and software engineers are recruited from many universities nationwide. After 1998, enrollment of higher education increased by a large margin, and the annual average rate of increase was more than 30 percent. Graduate student's enrollment also rose rapidly, nearly tripling within six years. It is understandable for the booming of high-tech firms and software firms due to the production of human capital. Therefore, viewing from the perspective of the supply of software engineers, on one hand, establishment and development of many computer and software colleges have continuously created software engineers; on the other hand, many students majoring in science and engineering have excellent computer basis and can transfer to software development very quickly.
Modern economic growth theory begins to regard the accumulation of human capital as the most important factor of economic growth and welfare improvements. So, the development of software industry is China’s unique advantage in all over the world due to its huge supply of high-quality human capital based on the rising of mass-education.
3. IT Penetration in Firm’s Informationization
Enterprises’ usage of IT has more and more relied on internet to communicate and bargain rather than the traditional OA (office automation). Meanwhile, firms purchase IT products considering whether those products can bring the access to internet. Therefore, in some sense, firms buy related IT products just for the need of online. 
Firms-online refers to the usage of computer network to run the production and operation. It’s also the significant component of enterprises informationization. In a view of narrow concept, firms to get on the net means the Internet. In a view of broad concept, firms to get on the net also refers to the intranet (LAN and WAN). The number of Chinese firms that get on the net has remained growing fast over the past few years. The growth trend of the number of registered net address with the name of com and com.cn has been so significantly increased from 13918 in 1999 to 140779 in 2004.

State Economic and Trade Commission has made a couple of surveys on the current situation of firm’s usage of IT products and related service in the past five years. The survey covered a large amount of content. We use related content in survey of 2002 to analyze the features of firms’ usage of IT products and service, particularly the potential demand effect on the IT industry development. In 2002, we took back questionnaires of 570 altogether.

3.1 The situation of firms’ usage of network equipment.
The survey showed that 366 firms (64.2%) have established their Intranet, and the number keeps increasing. Firms that undergo construction of intranet and firms have the scheme to construct respectively account for 20.2% and 12.3%. Only 3.3% firms did not have such plan. Therefore, the establishment of intranet is the basic tendency for firms.
Among the firms that have established Intranet or undergone construction, the majority of whose net speed has reached a high level. In terms of backbone bandwidth, 44.9% firms’ backbone bandwidth of their intranet is between 100M and 1000M, 25.1% reached 1000M, 1.4% between 1G and 10G. The three parts have an aggregate 71.4%. In terms of desktop bandwidth, 40.5% firms’ desktop width of their Intranet reached 100M, 19.5% between 10M and 50M. The two parts add to a 60%.
 
Intranet computers have covered more than 60% firms, which directly reflected the firm’s high level of application of intranet, among which, over 90% computers of 32.3% firms have been connected with intranet.
3.2 Demand of IT product from Internet connection and application
The surge and wide use of Internet technology have continuously promoted the pace of enterprises to use Internet. Survey of 2001 shows that 89% firms has got on Internet. The figure rose to 98.6% in the survey of 2002. The majority of firms have surfed the Internet by all kinds of means.
Among all kinds of connection with Internet, telephone line and modem are two major ways for firms to get on Internet. In 2001, 50% firms use these two kinds of means, and it declined to 43.77% in 2002. Next to the telephone and modem is the data dedicated line, the usage of which has risen from 25% of 2001 to 36.83% of 2002. ADSL ranked the third, the usage of ADSL has soared from 2% in 2001 to 26.51% in 2002; ISDN ranked the fourth, which account for 16%.
 Among the other means with little market share, optical fiber (4.45%) and broadband (2.14%) enjoy an increasing popularity.

The possession of the number of computers, mainly depends on the size of the firms. Survey of 2002 indicated that 67% of the firms have less than 100 sets of computers connected with Internet, 22% of firms have 100 to 450 sets of computers connected with Internet.
Table 8 Major brands that launched new IT products in 2002      unit: percentage

	IT products
	Lenovo
	IBM
	DELL
	Founder
	SUN
	HP
	CISCO
	3com
	Nortel

	PC
	41.4
	14.9
	16.1
	8.0
	/
	4.6
	/
	/
	/

	Servers
	9.1
	40.3
	7.8
	2.6
	6.5
	31.2
	/
	/
	/

	Switches
	/
	/
	/
	/
	/
	/
	48.4
	18.9
	5.3

	Routers
	/
	/
	/
	/
	/
	/
	80.2
	2.2
	3.3


Source: SIC-CAI, 2002 China’s Information Yearbook, Beijing: China Information Yearbook Press, pp.15-29.
In a survey of the top 100 firms which have invested most heavily on IT products, statistics showed that each manager possesses 0.7 set of computer, 44.86% of managers have less than one set of computer, 30.7% of managers on average have one set of computer. Computer is the assistant tool for managers’ efficient management, less than one set of computer per person implied the potential of the market demand.
In a view of firms’ newly purchased IT product brands, Lenovo, IBM, DELL and Founder are the main suppliers of PC. IBM, HP, Lenovo, DELL and SUN are the leading suppliers of servers; Cisco, 3com, and Nortel are the major suppliers of switcher. Besides, Cisco also in a monopoly position for its as high as 80.2% share in routers market (Table 8).
In the area of database, more than 70% firms use products of SQL and Oracle. As for the firewall equipment, 39.2% firms use firewall produced by Cisco, Check Point and Net Screen has an equal share as 17.2%.
3.3 Application of management information system
After years of investment on IT hardware and software, the basic information system has been accomplished, and the problems of “Information Island” inside firms have been settled. 321 firms, accounting for 56.32% of all the interviewed firms in 2002 have chosen financial management information system as their first project. According to the index, the order of other management information system is as follows: OA (49.47%), human resource management system (38.95%), ERP (32.46%), MRPII(28.77%), SCM (18.95%) and CRM (18.25%).
 

Table 12 Situations of corporation business information system’s connection with the intranet

	Business information system
	Number of enterprises
	Number of enterprises connected with intranet
	Ratio (%)

	OA
	371
	282
	49.47

	Financial management
	543
	321
	56.32

	HR management

	406
	222
	38.95

	MRPII
	282
	164
	28.77

	ERP
	313
	185
	32.46

	SCM
	226
	108
	18.95

	CRM
	222
	104
	18.25


Note: Ratio = number of enterprises whose information system has been connected with intranet/570×100%. And MRPII, ERP, SCM, CRM include established, partly established and under construction.

Source: CNNIC, 2002 China Internet Development Report, Beijing: Posts & Telecom Press, 2003, 
p.302.
Table 9 shows the details. Real application of SCM is not so popular at the moment. A story of 100 firms shows that only 7% of firms have established their SCM, 43% of firms have partly accomplished their construction, 50% of firms haven’t established their SCM yet.
The application of SCM mainly involves management, development, design, purchasing, production, storage, and transportation departments. Also, SCM connected the suppliers and sellers of the firms, the system must secure the un-block of each procedure.
At present, firms mainly apply the four major functions of purchasing management, storage management, sales management, supplier management of SCM, only 18.9% of firms use the subsystem of channel management.

3.4 Application practice after firms get on the Internet
A survey shows that key enterprises’ application of Internet focus on the three aspects of e-mail (90.18%), information collection (82.81%) and company web site (59.65%). Only a small number of firms use IP telephone (7.54%), tele-training (5.96%), video meeting (4.56%), call center (1.58%) and other functions (see Figure 2).

Figure 2 Application of Internet by enterprises
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Source: CNNIC, 2002 China Internet Development Report, Beijing: Posts & Telecom 
Press, 2003, pp.304-305.
Besides, even fewer firms (twenty units, representing 3.5%) make full use of internet to inquiry information, apply professional system, transmit data, coordinate e-commerce and CRM, sell products, establish WAN by means of VPN, recruit new employees, distribute enterprise news, and run e-commerce and EDI etc..
3.5 Additional instruction
Affected by OA and surfing online, enterprises gradually improved their level of informationization by means of purchasing IT products and related service. With the growth of penetration rate and level of informationization around the society, firms enjoy the benefit resulted from the improvement of operation efficiency. Therefore, they are buying more and more IT products and service.
There are two characteristics of the IT investment by firms: first, the investment focuses on the increase of hardware products. An analysis on informationization investment structure of 638 firms shows that the investment totaled 2.36 billion yuan, with an average of 3.70 million yuan, increasing by 8.2% than that of five years ago. The purchase of IT products is increasingly enlarged. 
Data shows that investment on hardware reached 1156 million yuan, account for 51% in 2002, while software investment reached 533 million yuan, accounting for 24%; investment on web sites reached 249 million, accounting for 11%.
  2002 China E-Commerce Yearbook shows data of major IT products brought by firms. PC, servers, routers and printers make up the bulk of hardware; Network software, office software, financial software constitute the majority part of software, OA specialized for manufacture accounts for a small part.

Second, small-sized firms have a heavier investment. On the whole, investment on IT of most firms remains low. From 1995 to 2000, the aggregate investment on IT application only account for 0.21% of the total investment. In terms of firm scale, because of the great difference on assets, the investment on informationization and e-commerce against the total asset of SMEs is relatively higher than that of large enterprises. For example, investment on IT of medium-sized enterprises against its total asset is 0.53%, which is more than double of that of large enterprises. The ratio of other firms including small-sized firms, reached 2.29%.

In accordance with the purchase features of IT product, it is predictable that IT hardware market will be enlarged and the production scale of IT hardware will also be increased.
4. Operation of E-Commerce and Its Problems
Based on Internet, e-commerce is a new commercial pattern. Its main body includes the trade parts and e-payment. It also heavily depends on modern logistics system.
With the development of IT, the expansion of its application space and scale, the development of e-commerce is accelerating. E-commerce and online trade not only play an active part in the change of running pattern of economic system and the improvement of economic efficiency, but also have an profound effect on the adjust of industry structure and the generation of new job opportunity. To some extent, e-commerce is also the powerful drive that is upgrading the traditional industry and technology.
4.1 Tendency of e-commerce
In the end of 1995, with the Internet transformation to a public medium, network has penetrated all aspects of the social life. All kinds of commercial web site based on e-commerce business and network corporations that have sprung out, e-commerce speeded up in China. In 1997, a great variety of e-commerce and publicity appeared. In 1998, Beijing, Shanghai and other cities initiated the e-commerce project. In 1999, B2C web sites such as 8848 opened,
 and online purchase has been put in use. In the same year, generalized e-commerce such as e-companies, e-government, e-administration, online taxation, online education, tele-diagnose got a start-up. In 2000, e-commerce in China stepped into a real development stage.
Table 10 Trade volume on e-commerce, 2000-2003

	
	2000
	2001
	2002
	2003

	E-commerce web sites
	1147
	3391
	3804
	na

	Webs in operation
	575
	1320
	1533
	na

	Trade volume on e-commerce
	
	
	
	

	B2B
	76.77
	107.5
	178.4
	346.4

	B2C
	0.39
	1.3
	2.5
	9.2

	Total
	77.16
	108.8
	180.9
	355.6


Source: China E-Commerce Yearbook Editorial Commission, China E-Commerce 
Yearbook, Beijing: China E-Commerce Yearbook Publisher, various issues.
From the data of Table 10, e-commerce market in China is growing at a fast pace, sustained running e-commerce web site have increased from 575 in 2000 to 1533 in 2002. Trade volume on e-commerce has increased by 3.5 times from 77.16 billion yuan in 2000 to 355.6 billion yuan in 2003. B2B pattern which account for over 97% of the total volume is the major style of e-commerce in China.
4.2 General situation of the application of e-commerce by firms
According to a survey on current situation of e-commerce application of firms made by State Economic and Trade Commission in 2002, the majority enterprises have established their outward web sites. Web sites have become the medium of two-way connection and communication. The construction of web site has attained a remarkable result. The survey shows that 84% of the firms have established outward web sites, 12% are under construction, only 4% haven’t any idea to establish their own web sites.
With the growth of the informationization across the society, enterprises are paying more attention to the close combination of web site and firms’ development. Through Internet enterprises are expanding the overseas market, launching cooperate research, exploiting market, and designing production programs. The survey shows that launching new product/service information (73.5%), distributing news (70.5%), collecting customers’ information (48.9%), service after selling (25.4%) and receiving orders (20.9%) ranked the top five in the application of web sites. And online selling, purchasing, supplying and other net trade business also reached 16.8%, 12.1% and 7.7%, which account for a certain level of combination of traditional firms and network economy (see Table 11). Besides, a small part of firms also use Internet to recruit employee, invite public bidding, deal with official business in a distance, manage contract, receive and send e-mail, publicize enterprise image and open BBS etc..
But there is still a significant difference between the importance of enterprises’ informationization and the application of e-commerce. The current situation is that establishing web site is serving the purpose of image publication rather than online purchasing and selling. In a view of the survey,
 only a minimal part of firms (1.05%) has realized e-commerce, not many firms (16.48%) partly realized e-commerce, while a large part of firms remain not e-commerce.
Table 11 Situations of web site business application

	Business applied
	Number of enterprises
	Percentage (%)

	Publicize corporations’ news
	402
	70.5

	Publicize products/service information
	419
	73.5

	Collect customers’ information
	279
	48.9

	Receive orders
	119
	20.9

	Online purchasing
	69
	12.1

	Online sales
	96
	16.8

	Online supply
	44
	7.7

	Service after selling
	145
	25.4


Source: CNNIC, 2002 China Internet Development Report, Beijing: Posts & Telecom Press, 
2003, p.306.
In summary, most of the key enterprises of China have established intranet. By means of putting business information online, these enterprises have to some extent settled the problem of information share. The majority of facts have got on Internet. They are able to send and receive e-mail, collect information and open web site. The remaining enterprises have run its manufacture and operation with the aid of network, but most of them haven’t realized e-commerce.
4.3 Problems on firms’ development of e-commerce
In the range of Chinese enterprise, less than 10% run e-commerce business. The percentage for SMEs was even lower. There are a great number of SMEs in China, which is more than 15 million. With the restrains of production scale and capital, they are unable to establish their own web sites. The third-part trade pattern (i.e. B2B e-commerce web site) has become SMEs’ major means of developing e-commerce.
In 2001, China Institute of Electronics Development made a survey on e-commerce involving 10 industries including information provider sector, petro-chemistry, manufacturing equipment, building and materials, textile, medical & pharmaceutical industry, family appliance, auto, agricultural sector, and external trade. The survey choose 100 firms from each sector, thus altogether 1000 samples will be analyzed. 80% of these firms have less than 80 employees and their annual turnover didn’t exceeded 100 million yuan. All of these samples are registered customers of B2B e-commerce web sites. They are also the first group of firms that engage in B2B e-commerce. A snapshot of this survey profile is as follows: 

Industry difference the development situation of different sectors differs a lot. Electronics and external trade firms put a great emphasis on web site. 85% of external trade firms and 80% of electronics firms have established web sites; next to that is the auto industry, 55% of which have established web site. The percentage of established web site of the remaining sectors is less than 25%, that textile industry, for instance, only 15% has its own web site.
Table 12 1000 selected firms’ trade online in 2000   unit: thousand

	Value of purchase online
	Ratio（%）
	Value of sales online
	Ratio（%）

	0
	55.9
	0
	52.9

	<10
	26.5
	<10
	26.5

	10~50
	17.6
	10~50
	5.9

	50~100
	0
	50~100
	8.8

	100~500
	0
	100~500
	5.9

	Total
	100
	Total
	100


Source: China E-Commerce Yearbook Editorial Commission, 2002 China E-Commerce 
Yearbook, Beijing: China E-Commerce Yearbook Publisher, 2002, p.24.
Volume of online trade is rather small SMEs’ trade volume on B2B pattern is quite small. Table 12 shows that around 80% of firms’ purchase and sales were under one million, and among which, 50% didn’t made any online trade at all. Only 14.7% of firms’ trade volume exceeded half million yuan.
Firms made an overall lower assessment on B2B web sites Enterprises regarded the contribution of B2B web site service as not remarkable, only 11.8% of firms took it as a great help, 67.6% regarded it a little helpful, 20.6% review it useless.

     The results in this part suggest that the achievement of e-commerce is actually very limited. In realistic trade market, fake products are seen everywhere. Now those consumers that go shopping in the market are deceived often, it is difficult to set up the trust sense to the virtual market. Therefore, the trust problem is an institutional bottleneck of development in China's e-commerce. The bankruptcy incident of 8848 portal website has caused a lot of netizens’ distrust to B2C trade. The disappearance of social credit results in little progress of payment business and mail-order business on the net, while the way to depend on cashing on delivery brings more inconvenience to management of B2C enterprises again.

In practice, B2B of enterprises on the basis of believing in each other completes such traditional links as ordering, logistics, and transport through network automation. It is convenient and swift. So, there is the stage to set up trust each other before trade of B2B, which includes the face-to-face exchange and understanding the advantages of the other side's enterprises. Though the industrial and commercial administrative departments have strengthened the work of registration and authentication to network enterprises, there still is a lack of the effective management methods to the sincere questions of enterprises. Online trade environment of sincerity is a basic prerequisite of launching e-commerce.

So social credit system in China has not been set up totally yet, and electronic means of payment are not perfect, which have become obstacles of further development of e-commerce. 
5. Conclusions
We come up with four basic points after the general analysis of Chinese IT market demand and the present situation of e-commerce.
First, Chinese hardware and software markets have seen a rapid growth. For instance, hardware market increased with an annual rate over 12%, and it even exceeded 20% in several years; the software market also expanded with a growth rate more than 35%. However, compared with China’s overall economic scale, IT hardware and software sales value is rather small. In 2002, the production of computer industry only took a share of 4.1% in the GDP. Such situation means that with the sustained growth of Chinese economy and the gradual popularity of the informationization, the demand for IT hardware and software is quite large.
Second, an obvious feature in the development of Chinese IT market development is IT hardware’s absolute leading position, which represents over 70% of the market share, while software and information service only take 11% and 16% respectively. Demand for IT products from enterprises and families is the direct factor that accounts for the rapid growth tendency of IT manufacture. With the rapid growth of IT product demand, the IT industry scale in China will further expand.
Third, with the continuous investment increase on IT products, the informationization level has improved a lot. Collecting information and the exhibition of enterprises’ image are two main functions that firms use after they have got on Internet, quite a few firms do e-commerce on line. OA, HR management and financial management are the main achievements of the application of enterprises’ business information, while SCM isn’t enough to be applied to improve firms’ efficiency.
Fourth, on the whole, the application of IT and e-commerce in Chinese enterprises is still in the beginning stage, but the popularity is quite fast.
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� The gross industrial output value of electronics, computer and telecommunication industry increased from 489.36 billion yuan to 1583.98 billion yuan in 2003.


� The output of software industry accounted for 8.5% of national IT industry in 2003. See 2004 China Information Yearbook, p.29.


� Compared with some other countries in the East Asia and Pacific region, china has the highest growth rate of PCs per 100 households. See Carl J. Dahlman and Jean-Eric Aubert, China and the Knowledge Economy: Seizing the 21st Century. Washington, D.C., The World Bank 2001, pp.83-84.


� The output of cell phone in China accounted for 35% of the global market in 2003, and China’s production capacity of cell phone has reached more than 250 million sets in the same year.


� The output of software industry in 2003 was 80.50 billion yuan. See 2004 China Information Yearbook, p.641. 


� The market share of China’s software industry only accounted for 1.20% of the global in 2000, and India’s share reached 1.48% at the same year. See 2003 China Information Yearbook, pp.30-32.


� It should be pointed out that there are overlaps between all kinds of means, so the total percentage is more than 100%. In addition, two others include dedicated net and DDN etc..





� ERP: enterprise resource planning; MRP � = 2 \* ROMAN �II�: manufacturing resource planning � = 2 \* ROMAN �II�; SCM: supply chain management; and CRM: customer relation management.


� HR: human resources.


� 8824 was a famous Chinese portal that provides the third party platform for e-commerce.
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				表三  FDI与相关就业数据

		年份		从业人数		外资部门从业人数		就业人数增长幅度		外资占总从业人数比		FDI		FDI增长幅度

				（万人）		（万人）						(亿元）

		1984		48197		3.43				0.01%		29.09

		1985		49873		6		74.93%		0.01%		48.75		67.58%

		1986		51282		13		116.67%		0.03%		64.57		32.45%

		1987		52783		21		61.54%		0.04%		858.98		1230.31%

		1988		54334		31		47.62%		0.06%		118.74		-86.18%

		1989		55329		47		51.61%		0.08%		127.76		7.60%

		1990		56740		66		40.43%		0.12%		166.82		30.57%

		1991		58360		165		150.00%		0.28%		248.39		48.90%

		1992		65554		221		33.94%		0.34%		622.72		150.70%						表三  FDI与相关就业数据

		1993		66373		288		30.32%		0.43%		1600.13		156.96%				年份		从业人数		外资部门从业人数		FDI

		1994		67199		406		40.97%		0.60%		2925.69		82.84%						（万人）		（万人）		(亿元）

		1995		67947		513		26.35%		0.76%		3157.04		7.91%				1984		48197		3.43		29.09

		1996		68850		543		5.85%		0.79%		3503.2		10.96%				1985		49873		6		48.75

		1997		69600		581		7.00%		0.83%		3751.96		7.10%				1986		51282		13		64.57

		1998		69957		587		1.03%		0.84%		3763.91		0.32%				1987		52783		21		858.98

		1999		70586		612		4.26%		0.87%		3338.23		-11.31%				1988		54334		31		118.74

		2000		71150		664		8.50%		0.93%		3372.82		1.04%				1989		55329		47		127.76
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																表四 外商投资企业主导的工业行业的相对业绩表现----全国数据（1991和2001年）

						2001年工业增加值						行业相对劳动生产率								行业相对全要素生产率

						（a)行业		（b)外资企业		（b)/(a)		1991		2001		91-01变动		1991		2001		91-01变动

				电子通讯设备制造业		253.04		193.84		76.60%		1.415		1.907		0.492		1.283		1.690		0.407

				仪器仪表文化办公用机械		37.72		22.57		59.84%		0.804		0.516		-0.288		1.193		1.345		0.152

				造纸及纸制品业		50.16		29.10		58.01%		0.678		0.592		-0.086		0.971		0.699		-0.272

				橡胶制品业		27.80		16.00		57.55%		0.831		0.567		-0.264		1.430		0.666		-0.764

				文教体育用品制造业		27.81		13.77		49.51%		0.679		0.558		-0.121		1.298		0.887		-0.411

				皮革毛皮羽绒制品业		32.93		14.01		42.54%		0.522		0.757		0.235		0.991		0.966		-0.025

				家具制造业		9.49		3.86		40.67%		0.873		0.894		0.021		0.720		1.072		0.352

				服装及其他纤维制品制造		131.73		49.22		37.36%		1.245		0.774		-0.471		1.034		1.009		-0.025

				木材加工及竹藤棕草制品业		24.77		8.97		36.21%		0.743		0.830		0.087		0.715		0.881		0.166

				非金属矿物制造业		115.04		39.74		34.54%		1.138		1.174		0.036		0.656		0.727		0.071

				塑料制品业		68.81		22.22		32.29%		0.479		0.857		0.378		0.907		0.980		0.073

				食品制造和加工业		113.49		35.48		31.26%		1.025		1.059		0.034		0.826		1.115		0.289

				印刷业纪录媒介复制		17.49		5.23		29.90%		0.790		0.801		0.011		0.990		0.962		-0.028

				金属品制造业		104.76		30.43		29.05%		1.536		1.299		-0.237		0.950		1.004		0.054

				交通运输设备制造业		128.72		26.54		20.62%		0.933		1.044		0.111		1.300		1.286		-0.014

				全部40行业		2943.45		835.68		28.39%		1.000		1.000		0.000		1.000		1.000		0.000
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				表三  FDI与相关就业数据

		年份		从业人数		外资部门从业人数		就业人数增长幅度		外资占总从业人数比		FDI		FDI增长幅度

				（万人）		（万人）						(亿元）

		1984		48197		3.43				0.01%		29.09

		1985		49873		6		74.93%		0.01%		48.75		67.58%

		1986		51282		13		116.67%		0.03%		64.57		32.45%

		1987		52783		21		61.54%		0.04%		858.98		1230.31%

		1988		54334		31		47.62%		0.06%		118.74		-86.18%

		1989		55329		47		51.61%		0.08%		127.76		7.60%

		1990		56740		66		40.43%		0.12%		166.82		30.57%

		1991		58360		165		150.00%		0.28%		248.39		48.90%

		1992		65554		221		33.94%		0.34%		622.72		150.70%						表三  FDI与相关就业数据

		1993		66373		288		30.32%		0.43%		1600.13		156.96%				年份		从业人数		外资部门从业人数		FDI

		1994		67199		406		40.97%		0.60%		2925.69		82.84%						（万人）		（万人）		(亿元）

		1995		67947		513		26.35%		0.76%		3157.04		7.91%				1984		48197		3.43		29.09

		1996		68850		543		5.85%		0.79%		3503.2		10.96%				1985		49873		6		48.75

		1997		69600		581		7.00%		0.83%		3751.96		7.10%				1986		51282		13		64.57

		1998		69957		587		1.03%		0.84%		3763.91		0.32%				1987		52783		21		858.98

		1999		70586		612		4.26%		0.87%		3338.23		-11.31%				1988		54334		31		118.74

		2000		71150		664		8.50%		0.93%		3372.82		1.04%				1989		55329		47		127.76

																		1990		56740		66		166.82

																		1991		58360		165		248.39

																		1992		65554		221		622.72

																		1993		66373		288		1600.13

																		1994		67199		406		2925.69

																		1995		67947		513		3157.04

														表三  FDI与相关就业数据								543		3503.2
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												1997		69600		581		0.83%		3751.96

												1998		69957		587		0.84%		3763.91
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																表四 外商投资企业主导的工业行业的相对业绩表现----全国数据（1991和2001年）

						2001年工业增加值						行业相对劳动生产率								行业相对全要素生产率

						（a)行业		（b)外资企业		（b)/(a)		1991		2001		91-01变动		1991		2001		91-01变动

				电子通讯设备制造业		253.04		193.84		76.60%		1.415		1.907		0.492		1.283		1.690		0.407

				仪器仪表文化办公用机械		37.72		22.57		59.84%		0.804		0.516		-0.288		1.193		1.345		0.152

				造纸及纸制品业		50.16		29.10		58.01%		0.678		0.592		-0.086		0.971		0.699		-0.272

				橡胶制品业		27.80		16.00		57.55%		0.831		0.567		-0.264		1.430		0.666		-0.764

				文教体育用品制造业		27.81		13.77		49.51%		0.679		0.558		-0.121		1.298		0.887		-0.411

				皮革毛皮羽绒制品业		32.93		14.01		42.54%		0.522		0.757		0.235		0.991		0.966		-0.025

				家具制造业		9.49		3.86		40.67%		0.873		0.894		0.021		0.720		1.072		0.352

				服装及其他纤维制品制造		131.73		49.22		37.36%		1.245		0.774		-0.471		1.034		1.009		-0.025

				木材加工及竹藤棕草制品业		24.77		8.97		36.21%		0.743		0.830		0.087		0.715		0.881		0.166

				非金属矿物制造业		115.04		39.74		34.54%		1.138		1.174		0.036		0.656		0.727		0.071

				塑料制品业		68.81		22.22		32.29%		0.479		0.857		0.378		0.907		0.980		0.073

				食品制造和加工业		113.49		35.48		31.26%		1.025		1.059		0.034		0.826		1.115		0.289

				印刷业纪录媒介复制		17.49		5.23		29.90%		0.790		0.801		0.011		0.990		0.962		-0.028

				金属品制造业		104.76		30.43		29.05%		1.536		1.299		-0.237		0.950		1.004		0.054

				交通运输设备制造业		128.72		26.54		20.62%		0.933		1.044		0.111		1.300		1.286		-0.014

				全部40行业		2943.45		835.68		28.39%		1.000		1.000		0.000		1.000		1.000		0.000
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