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ABSTRACT

The current study conducted a meta analysis of twenty-six
semi-annual national surveys of China’s Internet development
status. It processed the survey results to obtain perspectives of
four aspects: overall trends of Internet in China, determining
factors of the development level of Internet applications,
usage patterns of major Internet applications, and regional
differences in China in Internet applications, in a fifteen-year
time frame. Determining factors are found to contribute to
Internet adoption, and observations are made about the
Chinese Netters’ Internet usage patterns. Significant regional
differences are identified. Dynamics of and relationships
regarding the Internet in China are discussed.

Keywords: Internet, China, meta data, longitudinal study,
determining factors.

INTRODUCTION

On December 31, 2010, the number of China’s Internet users
reached a new record of 457 million[3], not only securing for
China the global first place in the number of Internet users, but
also has an Internet penetration rate of 34.3%, which clearly
passed the world average of 28.7% [5].

China has been enjoying fast economic growth in the past
three decades. The arrival of the Internet Age adds fuel to the
engine of China’s economy. Millions of Chinese Internet users
participate in online communications, online purchase, online
sales (including auctions), and the newly emerged social
networks, especially WeiBo (“microblog”) [3]. The Chinese
Netters, with their population and active roles in the Internet
applications, are marching toward the center stage of the
Internet in front of the whole world [5].

With a gigantic population of 1.3 billion, any movement of
China regarding activities on the Internet would mean
tremendous opportunities for, as well as challenges to, those
within and outside China. A good understanding of China’s
Internet users is critical in order for China, and for all entities
doing business with China, to benefit from the release of this
gigantic country’s economic energy, and to tap into the huge
market potential of the country’s 457 million Internet users,
which is still growing at an astonishing rate of 19.1% [3].

Beginning from November 1997, China Internet Network
Information Center (CNNIC) conducted each year a
semi-annual survey of China’s Internet users, user behaviors,
Internet infrastructure, and new trends regarding the Internet

and various Internet applications in China. The surveys were
conducted in June and December each year (except the first
survey which was conducted in October 1997).

These surveys collected data and reported such important
Chinese Internet development information as total number of
Internet users, total number of Internet-connected computers,
the geographical distributions of Internet users as well as that
of websites, the gender, age, and occupation breakdowns of
the Chinese Internet users, the most popular online activities
by the Chinese Internet users, among many other interesting
and important aspects of Internet applications and status in
China.

The CNNIC surveys provide a rich source of data regarding
China’s Internet development and applications. A careful
examination of the existing twenty-seven surveys may very
well help us to understand the Chinese Internet users’ view of
commercial and social activities on the Internet, in order for
those having a stake in China’s economy to design business
plans accordingly for entering and expanding in the virtual
market of the 457-million strong Chinese Internet users. At
the same time, a good understanding of the Chinese Internet
users would certainly help to understand this very influential
(and getting more so) consumer group and social/political
constituents, to help China in her transition to a full market
economy with democracy and rule of law.

We collected and cleaned data from the existing CNNIC
survey reports (from the second survey to the twenty-seventh
survey), and conducted a secondary data analysis. The
purpose was to gain understandings of China’s Internet users
in their online activities and behaviors. We would also hope to
discover some relationships, trends, and patterns regarding
the Internet’s roles in the social and economic transition of
China.

DATA AND METHODOLOGY

The study is based on the twenty-six semi-annual reports
published by the CNNIC (excluding the first report in a total
of twenty-seven, which was not done in the “regular” time –
October rather than end of December and June as all the other
reports).

The CNNIC reports are entitled “The Statistical Reports on
the Development Status of China’s Inter-Networks.” The
reports regularly collected the number of connected
computers, the number of Internet users, the geographical
distribution of these users, the distribution of information flow
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over the Internet in China, and the domain registration
information, as well as information about websites operating
from China. The reports also published demographical
information of China’s Internet users, their usage of the
Internet, and their opinions regarding “hot issues” of Internet
applications.

The CNNIC reports are written in Chinese. All the reports
(except the first report, which was not conducted at the regular
June/December time intervals) were used for the current study.
Reports were carefully read, key data excerpted, sorted, and
aggregated, and data analysis tools such as graphing and
statistical analyses were employed, to identify patterns and
relationships, and to present the results of the analyses.

In this study, we focused our attention on the following issues
and aspects:

1. The major determining factors of the development
level of Internet applications as measured by the
Internet penetration rate;

2. the regional differences in China in terms of Internet
applications, and the trend or dynamics of the
regional differences;

3. Internet user behaviors, as represented by the most
conducted online activities, and their trends;

4. adoption and growth of newer Internet applications,
such as SNS, and their social impacts to the Chinese
society;

5. defining events in China’s Internet applications in
the time frame of the study.

DATA ANALYSES AND RESULTS

The Trend of Growth for China’s Internet

Figure 1 shows the growth of Internet in China 1997-2010.
From Figure 1 we can see that the number of Internet users as
well as the Internet penetration rate went through a three-stage
growth pattern: the first is 1997-1999, showing slow growth
for both indicators, indicating an introductory phase or the
work of “innovators” [8]. Then in the period of 2000-2006
both the number of Internet users and the penetration rate are
picking up speed, clearly demonstrating the joining in and the
contribution of “early adopters” [8]. December 2006 was a
pivot point when the penetration rate reached 10.5%, from
which point both the number of Internet users and the
penetration rate began a high-speed increase, apparently
pushed up by the “early majority” of Internet adopters.

FIGURE 1: THE GROWTH OF INTERNET IN CHINA
1997-2010: NUMBER OF INTERNET USERS AND
PENETRATION RATE

Figure 2 presents the number of broadband Internet users, and
the percentage of broadband users in the total Internet users.
CNNIC began to survey the number of broadband users since
the year 2000 since which there has been a steady and
accelerated increase of broadband users. Between surveys
number 19 and number 20 (December 2006 and June 2007),
there began to have an accelerated increase of broadband
users. This “pivot point” came at the time when the proportion
of broadband users reached 2/3 of the total Internet users
(66.2%). Comparing Figures 1 and 2, we can see that the pivot
points of broadband users and that of the overall Internet users
coexist at around the latter half of 2006 and the early part of
2007. It seems to be fairly safe to say that the “in-pouring” of
broadband users played a critical role in the fast increase of
the total Internet users in China.

FIGURE 2: THE NUMBER OF BROAD-BAND (BB)
INTERNET USERS AND BB% AMONG TOTAL
INTERNET USERS

Determining Factors of the Internet Applications

Bui, Sankaran and Sebastian [1] proposed and tested a metric
of eight factors with 52 measures for the readiness of
e-commerce for a country. These factors are: Knowledgeable
Citizens, Access to Skilled Workforce, Macro Economy,
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Digital Infrastructure, Industry Competitiveness, Culture,
Ability, Willingness to Invest, and Cost of Living and Pricing.
While those factors may be suitable for comparison across
countries for their e-commerce readiness, when examining
regions inside a country, some factors became not so relevant.
Zhang and coauthors [9] proposed a simplified model in the
measurement of e-government readiness. They found that the
development of e-government in a given region (city or
county) within a country was related to the GDP per capita of
the region of interest, and the percentage of college
enrollment against the total population in the same region.
While GDP no doubt has relevance to most measurements of
social economic development level, the college enrollment
here probably signals the intensity of knowledge production
and consumption in the region. College enrollment may also
reflect the availability of better educated citizens to
participate in the information processing necessary for the
involvement of citizens in the implementation of
governmental policies, and even in the policy formation
and/or decision making of governmental processes(to a
limited extent). It is also plausible that better educated citizens
are more able to harness sophisticated technology and more
effectively interact with governments in various processes, on
various issues. The above is also true in the applications of
other information and communications technology (ICT) in
business, social life, and various aspects of individuals’ lives.
Therefore, we see it fit to have GDP per capita and the
proportion of college enrollment (the number of enrolled
college students per one hundred thousand residents of the
region) as the factors determining the level of Internet
applications.

The Internet is, after all, an application of information and
communications technology (ICT), and ICT relies heavily on
the information technology infrastructure. An important
measure of the infrastructure for the Internet is the ratio of
telephone lines to the population in a given region. Therefore,
we employed the measure of “number of phone lines per
person” for this purpose. An advantage of this measure is that
it can be calculated from the annual census reports of Chinese
governments at the central and provincial level.

The Internet’s power lies in its strong capabilities for
individuals to search and access virtually unlimited
information that are made available to the public. The Internet
is but a bridge and/or “pipeline,” and there needs to be sources
of information flowing through the pipelines. Information is
generated by certain activities by people, especially specific
groups of people – the “knowledge workers” (Jessup and
Valacich, 2008). The types of activities that generate
information are typically classified in the “tertiary industry.”
The development level of tertiary industry largely determines
the amount and the value of available information. Hence, we
used the percentage of the tertiary industry in the GDP of a
given region (city, county, province) as the measurement of
the level of information production and consumption.

Therefore, our model is as follows:

FIGURE 3: DEVELOPMENT STATUS OF INTERNET
APPLICATIONS AND ITS DETERMINING FACTORS

While GDP no doubt has relevance to most measurements of
social economic development level, the college enrollment
here probably signals the intensity of knowledge production
and consumption in the region. College enrollment may also
reflect the availability of better educated citizens to
participate in the information processing necessary for the
involvement of citizens in the implementation of
governmental policies, and even in the policy formation
and/or decision making of governmental processes(to a
limited extent). It is also plausible that better educated citizens
are more able to harness sophisticated technology and more
effectively interact with governments in various processes, on
various issues. The above is also true in the applications of
other information and communications technology (ICT) in
business, social life, and various aspects of individuals’ lives.
Therefore, we see it fit to have GDP per capita and the
proportion of college enrollment (the number of enrolled
college students per one hundred thousand residents of the
region) as the factors determining the level of Internet
applications.

We obtained GDP per capita in all the provincial-level regions
in China from China Annual Statistical Gazette at China State
Bureau of Statistics’ website [4]. We obtained the enrolled
college students per 100,000 populations in the corresponding
regions, also from the same website. The Gazette also
provided number of phone lines in each of the thirty-one
Chinese provinces/autonomous regions and
directly-administered cities (such as Beijing and Shanghai).
We divided the number of phone lines by the population of
each province/region to obtain the “phone line per capita”
data. The percentage of tertiary industry in the local GDP was
also directly provided in the Annual Statistical Gazette of the
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corresponding regions.

A preliminary examination of the relationship among the
number of Internet users, penetration rate and GDP per capita
shows a clear pattern of correlation, as can be seen in Figure 4
below:

FIGURE 4: GDP PER CAPITA, NUMBER OF
INTERNET USERS, AND INTERNET PENETRATION
RATE

In Figure 4 we can clearly see that both the number of Internet
users and Internet penetration rate have been increasing in a
coordinated way with the per capita GDP. This is a good
indication that the number of Internet users and the Internet
penetration rate grow as GDP per capita grows. Another
interesting observation is that, with GDP per capita increased
at its own fairly steady rate 2004-2010, the Internet user
number and penetration rate experienced an accelerated rate
of increase ever since the penetration rate reached 10% in
December 2006, a good proof of Rogers’ theory of diffusion
of innovation [8]. In Figure 4, we have seen that the 10%
penetration rate is indeed a “critical point,” or, in other words,
the 10% population adopting the Internet is a “critical mass,”
since that point the Internet adoption accelerated.

In order to identify the relationship between the Internet
adoption and the other  factors, we ran correlation analysis of
the percentage of netters in the total population in each
province, with the factors of GDP per capita, proportion of
enrolled college students, percentage of tertiary industry in the
GDP, and the number of phone lines per capita, all of the same
region for the thirty-one provinces (including autonomous
regions and directly-administered cities). The correlation
coefficients are as follows (see the right column for Table 1):

From Table 1, we can see that the proportion of tertiary
(service) industry, the number of phone lines per capita, and
the number of enrolled college students per 100 thousand
population, together with the earlier-identified GDP per capita,
contribute to the Internet penetration rate. This finding
supports our model presented in Figure 3.

TABLE 1: CORRELATION COEFFICIENTS AMONG
POSSIBLE FACTORS OF INTERNET USAGE

%Ter-
tiary
industry

Phone
lines
per
capita

GDP
per
capita

College
enroll
per
100K ppl

%Netter
in
popula-
tion

Pearson
Correla-
tion

0.554 0.924 0.956 0.859

Sig.
(2-tailed) 0.001 0.000 0.000 0.000

Internet User Behaviors

Understanding the behavioral patterns of the Internet users
will help businesses to more effectively provide services to the
Internet users, and to develop new services and/or deliver
services in new and better ways to the Internet users.  Figure 5
below shows the Chinese Internet users’ reported online
activity proportions. CNNIC surveys listed major online
activities and asked the respondents which activities they were
involved for the period of the survey (“the past six months”).
Until 2006, email and search engine had been the top two
applications used by the Chinese Internet users. However,
after 2006 when the “critical point” of the 10% penetration
rate was achieved, entertainment applications – music, online
games, and video - took over and became leading applications.
One interesting event happened in the year 2006 may be able
to explain the change: people with college education, used to
account for a prevailing majority of more than 50% of the
Internet population in China, fell below the 50%-mark for the
first time (43.9%), and had since then been on the decline in
the proportion of Chinese netters, showing a clear trend of the
Internet penetrating to people of less education. It is the fact
that a large influx of people with education less than college
level that “diluted” the use of emails and search engines, and
increased the use of entertainment applications.

FIGURE 5: INTERNET INFORMATION/ENTERTAIN-
MENT APPLICATIONS, AGAINST INTERNET
PENETRATION RATE
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What would be more meaningful and valuable to most
Internet-related businesses, perhaps, would be to see the
Chinese netters’ adoption of e-commerce applications –
online purchase, online banking, online travel booking (hotel
and airlines ticket), stock trading, etc. Figure 6 below shows
just that, with major e-commerce activities (reported use
pecentage) plotted against the Internet penetration rate. As we
expected, onlin purchase and online banking increased as the
Internet penetration rate, so did online booking of travel
(roughly; CNNIC surveys did not collect/report the data for
travel booking for the years missing in the figure). The
percentage of Chinese netters reporting online stock trading
was an outlier here, largely affected by the large fluctuations
of the Chinese stock market.

FIGURE 6: E-COMMERCE APPLICATIONS,
AGAINST INTERNET PENETRATION RATE

The Uniqueness of the Internet in China: The Regional
Differences

China is a vast country with very different climate, terrain,
economic development levels, and even subcultures. It is,
therefore, natural and logical for one to see very different level
of development of the Internet applications, as well as
different levels of usage and expertise of using the Internet by
people in various regions. China is generally divided into
three distinct geographical and economic-development
regions: the most developed east, the most backward west,
and the central region that is in between.

We obtained the data of the numbers of Internet users in
thirty-one provinces/autonomous regions/ directly-
administered cities in China from the CNNIC reports, and
then the population data from the Annual Statistical Gazette
from the State Bureau of Statistics’ website and the websites
of the provincial governments. We then aggregated the total
number of Netters and total populations for each of the three
regions (east, central, west), and calculated the percentage of
Netters in their respective regions. The following are the
results:

Percentage of Netters in the Nation, by Region
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FIGURE 7: PERCENTAGE OF NETTERS IN THE
NATION, BY REGION

From Figure 7 we can see that the more developed Eastern
region occupied the leading position since the beginning, and
maintain such position through the fifteen years of time period
being examined. Although the lead the Eastern region enjoys
is not as drastic since 2000, the gap between the East and the
Central and West regions has been fairly steady.

Another angle that might be more accurate in comparing
among regions/province is to compare the number of Internet
users and Internet penetration rates of the regions. The results
are shown in Figures 8 and 9 respectively (these data were
compiled for 2003-2010; data for earlier years will be brought
in in a following expansion of this paper).

From Figure 8, we can see that the number of Internet users
shows disparity among the regions, with the Eastern region
leading the other two, and the gap has a widening trend.

FIGURE 8: NUMBER OF NETTERS (MILLIONS) IN
THE NATION, BY REGION

The same pattern also prevails in Internet penetration rate: the
East has been leading, and enjoys a widening gap in the lead.
Results shown in Figures 8 and 9 alert us that there can be a
digital divide in the making (and deepening) in China. The
Chinese government, NGOs, and the whole society must take
this issue seriously and take quick actions to address this
issue.
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FIGURE 9: PENETRATION RATES OF INTERNET IN
THE NATION, BY REGION

Without being properly addressed, the digital divide would
further diminish the hope of a more balanced development of
the three regions in China.

DISCUSSION AND CONCLUSION

This study conducted a meta analysis of twenty six
semi-annual reports of China’s Internet development status by
CNNIC. It examined the reports from four aspects: the overall
trend of the Internet adoption in China, determining factors of
the development level of Internet applications, Chinese
Internet user behaviors, and the regional differences in China
in Internet applications.

The growth of the number of the Internet users in China, as
well as the Internet penetration rate in China, clearly are on the
growth at a high rate for the fifteen years of the period
examined by this study. It is interesting to note that the
penetration rate had an accelerated increase since 2006, the
year the Internet penetration rate reached 10% in China.

Several interesting findings of the determining factors were
obtained, and it was found that the development and
application level of the Internet in a region is influenced by the
overall economic development level of the region, and by the
development level of higher education in the region. While it
is obvious that economic development level determines the
development and application level of the Internet, we found
here that higher education development level is an important
determinant for Internet application. This finding should lead
to more efforts and resources committed to the development
of higher education, so as to tap into the power of the Internet
in the economic and social development for a region.

Our study also found that, as the Internet penetrates to
populations of less education, the information/
communication-related Internet applications, such as search
engine and email, would give place to the
entertainment-related applications, such as gaming, audio,
and video downloads/streaming. This finding would be
valuable for the related industries, as well as for the regulating
entities regarding intellectual property rights, as well as the
protection of minors regarding adult-oriented contents.

Significant regional differences in Internet application levels
were noted, with the eastern provinces in China developing
significantly and persistently faster and at a higher level than
provinces in the central and western provinces. This should
alert decision makers in China about digital divide among
different geographical regions. However, the differences in
Internet application levels also present opportunities for
reform and for the application and implementation of Internet
technologies to help the less developed regions to catch up
with their more developed counterparts, with the help of the
accessibility of the ample amount of information, facilitated
by the Internet.

The current study have some limitations. A major limitation is
that the CNNIC’s reports changed their scope of data
collection, the definition of terms and variables, and the items
of data collection, which reduced the available data points in
certain variables for more sophisticated statistical analyses,
and sometimes made it difficult to even conduct simple
comparison. Another shortcoming is that the CNNIC already
performed data analyses (relatively simple or “skimming”
ones), which made it difficult for deeper analyses based only
on the CNNIC reports. In a further study, it is desirable to
obtain the raw data (i.e., collected responses of the CNNIC
surveys) from the CNNIC, so as to conduct deeper and more
meaningful analyses, such as to relate various behaviors with
demographic data (rather than settling with the percentage or
average which didn’t give sufficient and valuable information
that the analyses on the raw data would certainly obtain).
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